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IS1 HANDBOOK OF MATHEMATICAL,
PHYSICAL, CHEMICAL AND

ENGINEERING TABLES

0 .  F O R E W O R D

0.1 This publication covering mathematical, physi-
cal, chemical and engineering tables, is intended
to serve as a reference in examinations by students
of engineering and technology. The data are
given in the metric system and these generally
correspond to the Handbook of Mathematical,
Physical and Engineering Tables of the Union
Public Service Commission which had been serving,
before the introduction of metric system, the
purpose of such reference in the competitive
examinatio,ns  held by UPSC.

0.2 The metric data furnished in the tables are
derived from various Indian Standards and relate
to the products as manufactured by the Indian
industries.

0.3 The data relating to physical and chemical
quantities and units have been, .as far as possible,
based on the latest references available. The
symbols and nomenclature used, are in accordance
with the relevant IS0 standards on quantities and
units.

0.4 The metric sections for structural steel which
are covered in these tables conform to the Indian
Standards.  It  will  be noted that these have
wider flange, thinner web and greater depth and
have, therefore, greater structural efficiency com-
pared to the inch sections earlier in use in
India.

SP:8-1970

0.5 The data covered in this document are based
on the following publications:

Handbook of Mathematical, Physical, Chemical
and Engineering Tables. 1960. Union Public
Service Commission, New Delhi

IS1 Handbook of Quantities, Conversion Factors,
Formulae and Tables

Indian Railway Specification T-12.64 Specifica-
tion for Flat Bottomed Rails. 1964. Ministry
of Railways, Government of India

IS: 277-1969 Galvanized steel sheets (plain and
corrugated ) ( secoltd reirision  )

IS : 282-1963 Hard-drawn copper conductors for
overhead power transmission ( revised )

IS: 808-1964 Rolled steel beam, channel and
angle sections (revised)

IS: 1173-1967 Hot rolled and slit steel tee bars
( jirst recisio*t )

IS; 1252-1958  Rolled steel sections, bulb angles
IS: 1730-1961 Dimensions for steel plate, sheet

and strip for structural and general engineering
purposes

IS: 1731-1961 Dimensions for steel flats for
structural and general engineering purposes

IS: 1732-1961 Dimensions for round and square
steel bars for structural and general engineering
purposes

IS: 2982-1965 Copper conductors in insulated
cables and cords

ISO/R 31,/X1-1961  Recommendation for mathe-
matical signs and symbols for use in the
physical sciences and technology.
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SECTION I

MATHEMAfKAL  TABLES

(TABLES I-12)
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TABLE 1 LOGARITHMS OF NUMBERS

(*In the case of these numbers, the first two digits for logarithms shown in line 1 of second column should be
increased by one.)
-
N O . 0 1 2 3 4

-

100 00 000 043
101 432 475
102 860 903
103 01284 326
104 703 745
105 02 119 160
106 531 572
197 938 979
1.08 03 342 383
109 743 782

110 04 139 179
111 532 571
112 922 961
113 05 308 346
114 690 729
115 06 070 108
116 446 483
117 819 856
118 07 188 225
119 555 591

120 918 954
121 ,08 279 314

1 2 2 636 672
123 991 ‘026
124 09 342 377
125 691 726

-126 10 037 072
127 380 415
128 721 755
129 11059 093

130 394 428
131 727 760
132 12 057 090
133 385 418
134 710 743
135 13 033 066
136 354 386
137 672 704
138 988 *019
139 14 301 333

14a
141
142
143
144
14’
14L
147
148
145

15f
-
X0

-.

613 644
922 953

15 229 259
534 564
836 866

16 137 167
435 465
732 761

17 026 056
319 348

609 638

0 1 2 3 4

087 130 173
518 561 604
945 988 ‘030
368 410 452
787 828 870
202 243 284
612 653 694

‘019 ‘060 ‘100
423 463 503
822 862 902

218 258 297
610 650 689
999 +038 ‘077
385 423 461
767 805 843
145 183 221
521 558 595
893 930 967
262 298 335
628 664 700

990 *027 l 063
350 386 422
707 743 778

*061 *096 *132
412 447 482
760 795 830
106 140 175
449 483 517
789 823 857
126 160 193

461 494 528
793 826 860
123 156 189
450 483 516
775 808 840
098 130 162
418 450 481
735 767 799

*051 ‘082 *114
364 395 426

675 706 737
983 *014 *045
290 320 351
594 625 655
897 927 957
197 227 256
495 524 554
791 820 850
085 114 143
377 406 435

667 696 725

-

.-

I

I

1

-_

-

5 6 7 8 9

217 260 303 346 389
647 689 732 775 817
‘072 l 115 *157 *199 *242
494 536 578 620 662
912 953 995 *036 +078
325 366 407 449 490
735 776 816 857 898

‘141 *181 *222 *262 ‘302
543 583 623 663 703
941 981 *021 *060 *1OO

336 376. 415 454 493
727 766 805 844 883

‘115 *154 ‘192 5231 ‘269
500 538 576 614 652
881 918 956 994 l 032
258 296 333 371 408
633 670 707 744 781

‘004 ‘04’1 *078 *115 *151
372 408 445 482 518
737 773 809 846 882

‘099 ‘135 *171 ‘207 *243
458 493 529 565 600
814 849 884 920 955

‘167 *202 *237 *272 *307
517 552 587 621 656
864 899 934 9 6 8  *003
209 243 278 312 346
551 585 619 653 687
890 924 958 9 9 2  *025
227 261 294 327 361

561 594 628 661 694
893 926 959 9 9 2  *024
222 254 287 320 352
548 581 613 646 678
872 905 937 9 6 9  *001
194 226 258 290 322
513 545 577 609 640
830 862 893 925 956

*145 *176 ‘208 *239 *270
45? 489 520 551 582

768 799 829 860 891
$076 *106 ‘137 *168 *19s

381 412 442 473 503
685 715 746 776 806
987 *017 ‘047 *077 ‘107
286 316 346 376 406
584 613 643 673 702
879 909 938 967 997
173 202 231 260 289
464 493 522 551 580

754 782 811 840 869
-/

5 6 7 8 9

PROPORTIONAL
PARTS

44 43 42
4,4 483 4,2
8,s 8,6 884

13,2 12,9 12,6
17,6 17,2 16,s
22,0 21,s 21,0
26,4 25,s 25,2
30,s 30,l 29,4
35,2 34,4 33,6
39,6 38,7 37,8

41 40 39
4,l 4,O 389
8,2 8,O 788

12,3 12,0 11,7
16,4 16,0 15,6
20,s 20,o 19,s
24,6 24,0 23,4
28,7 28,O 27,3
32,8 32,0 31,2
36,9 36,0 35,l

38 37 36
3,8 3,7 3‘6
7,6 7,4 7,2

11,4 11,l 10,8
15,2 14,8 14,4
19,0 185 18,O
22,8 22,2 21,6
26,6 25,9 25,2
30,4 29,6 28,E
34,2 33,3 32,4

35 34 33
385 3,4 383
7,O 688 6,6

10,s 10,2 989
14,0 13,6 13,2
17,s 17,0 16,s
21,0 20,4 19,8
24,s 23,s 23,l
28,O 27,2 26,4
31,s 30,6 29,7

32 31 30
3,2 381 3,O
644 6:2 6,O
916 9,3 9,O

12,s 12,4 12,0
16,0 15,s 15,0
19,2 18,6 18,O
22,4 L1,7 21,0
25,6 24,X 24,0
28,8 27,9 27,0

PROPORTIONAL
PARTS

( Continued  )
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TABLE 1 LOGARITHMS OF NUMBERS - Co&d
-

NO.

-

0 1 2 3 4

- -

150 17 609
151 898
152 18 184
153 469
154 752
1.55 19 033
1.56 312
157 590
1.58 866
159 20 140

160 412
161 683
162 952
163 21 219
164 484
16.5 748
166 22 011
167 272
168 531
169 789

170 23 045
171 300
172 553
173 805
174 24 055
17.5 3M
176 551
177 797
178 25 042
179 285

180 527
181 768
182 26 007
183 245
184 482
185 717
186 95?
187 27 184
188 416
189 646

190
191
192
193
194
195
196
197
198
199

200

875
28 103

330
556
780

29 003
226
447
667
88.5

30 103

NO.

-

0 1 2 3 4 5 6

638 667 696
926 955 984
213 241 270
498 526 554
780 808 837
061 089 117
340 368 396
618 645 673
893 921 948
167 194 222

439 466 493
710 737 763
978 8005 +032
245 272 299
511 537 564
775 801 827
037 063 089
298 324 350
557 583 608
814 840 866

070 096 121
325 350 376
575 603 629
830 855 880
080. 105 130
329 3.53 378
576 601 625
822 846 871
066 091 115
310 334 358

551 575 600
792 816 840
031 055 079
269 293 316
505 529 553
741 764 788
975 998 *021
207 231 254
439 462 485
669 692 715

898 921 944
126 149 171
353 375 398
578 601 623
803 825 847
026 048 070
248 270 292
469 491 513
688 710 732
907 929 951

125 146 168

725
8013
298
583
865
145
424
700
976
249

520
790

‘059
325
590
854
115
376
634
891

147
401
654
905
155
403
650
895
139
382

624
864
102
340
576
811

*045
277
508
738

967
194
421
646
870
092
314
535
754
973

190

5 6 7 8 9

7.54 782
l 041 *070
327 355
611 639
893 921
173 201
451 479
728 756

2003 l 030
276 303

548 575
817 844

‘OS.5 *112
3.52 378
617 643
880 906
141 167
401 427
660 686
917 943

172 198
426 452
679 704
930 955
180 204
428 452
674 699
920 944
164 188
406 431

648 672
888 912
126 150
364 387
600 623
834 8.58

‘068 8091
300 323
531 554
761 784

989 *012
217 240
443 466
668 691
892 914
115 137
336 358
557 579
776 798
994 l 016

211 233

811
+099

384
667
949
229
507
783

*OS8
330

602
871
l 139

405
669
932
194
453
712
968

223
477
729
980
229
477
724
969
212
45.5

840 869
*127 *I56
412 441
696 724
977 *005
257 285
535 562
81! 838
l 085 5112
358 385

629 656
898 925

*165 *192
431 458
696 722
9.58 985
220 246
479 505
737 763
994 l 019

249 274
502 528
754 779
l 005 *030
254 279
502 527
748 773
993 ‘018
237 261
479 503

696 720 744
93.5 959 983
174 198 221
411 435 4.58
647 670 694
881 905 928
l 114 *138 *161

346 370 393
577 600 623
807 830 852

,035
262
488
713
937
159
380
601
820

‘038

255

5058 +081
285 307
511 533
735 758
959 981
181 203
403 42.5
623 645
842 863

*060 *OS1

276 298

7 8 9

29 28
2,9 2,8
5,8 5,6
8,7 8,4

11,6 11,2
14,s 14,o
17,4 16,8
20,3 19,6
23,2 22,4
26,l 25,2

27 26
2,7 2,6
5,4 582
881 7,8

10,s IO,4
13,s 13,o
16,2 15,6
18,9 18,2
21,6 20,8
24‘3 23,4

25
2,s
5,O
7,s

IO,0
12,s
15,o
17,s
20,o
22,s

24 23
2,4 2,3
4,8 4,6
7,2 6,9
9,6 9,2

12,0 11,s
14,4 13,8
16,s 16,1
19,2 18,4
21,6 20,7

22 21

2,2 2J
4,4 4,2
6,6 6,3
888 8,4

11,o 10,s
13,2 12,6
15,4 14‘7
17,6 16,8
1.9,8 18,9

PROPORTIONAL
P ARTS

( CdCurd )
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-

No. 0 1 2 3 4 5 6 7 8 9

- -

200 30 103 12.5 146 168 190 211 233
201 320 341 363 384 406 428 449
202 535 557 578 600 621 643 664
203 750 771 792 814 83.5 856 878
204 963 984 *006 *027 $048 *069 *091
205 31 17.5 197 218 239 260 281 302
206 387 408 429 450 471 492 513
207 597 618 639 660 681 702 723
208 806 827 848 869 890 911 931
209 32 015 035 056 077 C98 118 139

210 222 243 263 284 305 325 346
211 428 449 469 490 510 531 552
212 634 654 675 695 715 736 756
213 838 858 879 899 919 940 960
214 33 041 062 OS2 102 122 143 163
215 244 264 284 304 325 345 365
216 445 465 486 506 526 546 566
217 646 666 686 706 726 746 766
218 846 866 885 905 92.5 945 965
219 34 044 064 084 104 124 143 163

220 242 262 282 301 321 341 361
221 439 459 479 498 518 537 557
222 635 6.55 674 694 713 733 753
223 830 850 869 889 908 928 947
224 j5 025 044 064 083 102 122 141
225 218 238 257 276 295 315 334
226 411 430 449 468 488 507 526
227 603 622 641 660 679 698 717
228 793 813 832 851 850 889 908
229 984 *003 *021 *040 to59 *07s *097

230 36 173 192 211 229 248 267 286
231 361 380 399 418 436 455 474
232 549 568 586 605 624 642 661
233 736 754 773 791 810 829 847
234 922 940 959 977 996 ‘014 *033
23.5 37 107 125 144 162 181 199 218
236 291 310 328 346 365 383 401
237 475 493 511 530 548 566 585
238 6.58 676 694 712 731 749 767
239 840 858 876 894 912 931 949

240
241
242
243
244
245
246
247
248
249

250

38 021 039 057 075 093 112 130
202 220 238 256 274 292 310
382 399 417 435 453 471 489
561 578 596 614 632 650 668
739 757 77.5 792 810 828 846
917 934 952 970 987 *OOs *023

39 094 I l l 129 146 164 182 t99
270 267 305 322 340 358 37.5
445 463 480 438 515 533 550
620 637 655 672 690 707 724

794 811 829 846 863 881 898

No. 0 1 2 3 4 5 6 7 8 9

- ~~-

11

TABLE 1 LOGARITHMS OF NUMBERS - Contd

255 276 298
471 492 514
685 707 728
899 920 942

‘112 *133 *154
323 345 366
534 555 576
744 765 785
952 973 994
160 181 201

366 387 408
572 593 613
777 797 815
9kO *001 *021
183 203 224
385 405 425
586 606 626
i86 SO6 826
985 *005 *025
183 203 223

380 400 420
577 596 616
772 792 811
967 986 ‘005
160 i80 199
353 372 392
545 564 583
736 755 774
927 946 965

‘116 *135 *154

305 324 342
493 511 530
680 698 717
866 884 903

*051 8070 *OS8
236 254 273
420 438 457
603 621 639
785 303 822
967 98.5 *003

148 166 184
328 346 364
507 5 5 543
686 70 $ 721
863 881 899

‘041 *OS8 +076
217 235 252
393 410 428
568 585 602
742 759 777

915 933 950

PRoP~RTIOSAL
PARTS

-

22 21
282 281
4,4 4,2
6,6 6,3
8,8 884

II,0 IO,5
13,2 i2,6
15,4 14,7
17,6 16,8
19,8 18,9

20
2,O
420
6,O
8,O

IO,0
12,o
14,o
16,O
18,O

19
I,9
368
5,7
786
985

II,4
13,3
15,2
17,l

18
I,8
326
514
7,2
9,O

IO,8
12,6
14,4
16,2

17
1,7
3,4
5,l
6,8
8,s

IO,2
II,9
13,6
15,3

P R O P O R T I O N A L

P A R T S

( Ccwfinf4cd  )
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TABLE 1 LOGARITHMS OF NUMBERS - Codd
-

N O . 0 1 2 3 4

-

250 39 794
251 967
252 40 140
253 312
254 483
25s 654
256 824
257 993
258 41 162
259 330

260 497
261 664
262 830
263 996
264 42 160
265 325
266 488
267 651
268 813
269 975

270 43 136
271 297
272 457
273 616
274 775
275 933
276 44091
277 248
278 404
279 560

280 716
281 871
252 45 025
283 179
284 332
285 484
286 637
287 788
288 939
289 46 090

290 240
291 389
292 538
293 637
294 835
295 982
296 47 129
297 276
298 422
299 567

300
-

NO.

-

712

0 1 2 3 4

811 829
985 ‘002
157 175
329 346
500 518
671 688
841 858

*010 *027
179 196
347 363

514 531
681 697
847 863
l 012 ‘029

177 193
341 357
504 521
667 684
830 846
991 l 008

152 169
313 329
473 489
632 648
791 807
949 965
107 122
264 279
420 436
576 592

731 747
886 902
040 056
194 209
347 362
500 515
652 667
803 818
9.54 969
105 120

255 270
404 419
553 568
702 716
850 864
997 *012
144 159
290 305
436 451
582 596

727 741

846 863
*019 l 037

192 209
364 381
535 552
705 722
875 892
l 044 l 061

212 229
380 397

547 564
714 731
880 896
l 045 *062

210 226
374 390
537 553
700 716
862 878

+024 l 040

185 201
34.5 361
SO.5 521
664 680
823 838
981 996
138 154
295 311
451 467
607 623

762 778
917 932
071 086
22.5 240
378 393
530 545
682 697
834 849
984 ‘000
135 150

28.5 300
434 449
583 598
731 746
879 894
l 026 *041

173 188
319 334
465 480
611 625

756 770

5 6 7 8 9

881 898 915 933 950
+054 *071 ‘088 2106 *123

226 243 261 278 295
398 415 432 449 466
569 586 603 620 637
739 756 773 790 807
909 926 943 960 976

*078 *095 *111 9128 0145
246 263 280 296 313
414 430 447 464 481

581 597 614 631 647
747 764 780 797 814
913 929 946 963 979

‘078 ‘095 *111 *127 *144
243 259 275 292 308
406 423 439 455 472
570 586 602 619 635
732 749 765 781 797
894 911 927 943 959

*OS6 *072 *OS8 l 104 9120

217 233 249 265 281
377 393 409 425 441
537 553 569 584 600
696 712 727 743 759
854 870 886 902 917
l 012 ‘028 l 044 *059 8075

170 185 201 217 232
326 342 358 373 389
483 498 514 529 545
638 654 669 685 700

793 809 824 840 855
948 963 979 994 *010
102 117 133 148 163
255 271 286 301 317
408 423 439 454 469
561 576 591 606 621
712 728 743 758 773
864 879 894 909 924

9015 l 030 l 045 *060 *075
165 180 195 210 225

315 330 345 359 374
464 479 494 509 0523
613 627 642 657 672
‘161 776 790 805 820
909 923 938 953 967

*OS6 *070 *oa5 *100 *114
202 217 232 246 261
349 363 378 392 407
494 509 524 538 553
640 654 669 683 698

784 799 813 828 842

5 6 7 8 9

12

P R O P O R T I O N A L

P A R T S

18
13
3,6
5,4
7,2
9,O

10,a
12,6
14,4
16,2

17
l/7
3,4
581
618
a,5

10,2
11,9
13,6
15,3

16
I,6
3,2
4,a
684
8,O
9,6

11,2
12,s
14,4

15
L5
3,O
4,s
6,O
7.5
9,O

10,5
12,o
13,s

14
1,4
2,a
4,2
-586
7,O
a,4
9,a

11,2
_“,6

P R O P O R T I O N A L

P A R T S

( Contiaued  )

 



SP:8-1970

TABLE 1 LOGARITHMS OF NUMBERS - Contd

N O . 0 1 2 3 4

-

300 47 712 727 741 7.56 770
301 857 871 885 900 914
302 48 001 015 029 044 058
303 144 159 173 187 202
304 287 302 316 330 344
305 430 444 458 473 487
306 572 586 601 615 629
307 714 728 742 756 770
308 85.5 869 883 897 911
309 996 *010 *024 ‘038 *052

310 49 136 150 164 178 192
311 276 290 304 318 332
312 415 429 443 457 471
313 554 568 582 596 610
314 693 707 721 734 748
315 831 845 859 872 886
316 969 982 996 *010 *024
317 50 106 120 133 147 161
318 243 2.56 270 284 297
319 379 393 406 420 433

320 515 529 542 556 569
321 6.51 664 678 691 70.5
322 786 799 813 826 840
323 9 2 0 934 947 961 974
324 51055 068 081 095 108
325 188 202 215 228 242
326 322 335 348 362 375
327 455 468 481 495 508
328 587 601 614 627 640
329 720 733 746 759 772

330 851 865 878 891 904
331 983 996 *009 ‘022 +035
332 52 114 127 140 153 166
333 244 257 270 284 297
334 375 388 401 414 427
33.5 504 517 530 543 5.56
336 634 647 660 673 686
337 763 776 789 802 815
338 592 905 917 930 943
339 53 020 033 046 058 071

340 148 161 173 186 199
341 275 288 301 314 326
342 403 415 428 441 453
343 529 542 5.55 567 580
344 656 668 681 694 706
345 782 794 807 820 832
346 908 920 933 945 958
347 54 033 045 058 070 083
348 158 170 183 195 208
34s 283 295 307 320 332

354
-

No

-

407 419 432 444 4.56

0 1 2 3 4 5 6 7 8 9

5 6 7 8 9

784 799 81 828 842
929 943 958 972 986
073 087 101 116 130
216 230 244 259 273
359 373 387 401 416
501 515 530 544 558
643 6.57 671 686 700
785 799 813 827 841
926 940 954 968 982
l 066 l 080 ‘094 l 108 *122

206 220 234 248 262
346 360 374 388 402
485 499 513 527 541
624 638 651 665 679
762 776 790 803 817
900 914 927 941 955

‘037 *051 l 065 8079 *092
174 188 202 215 229
311 325 338 352 36.5
447 461 474 488 501

583 596 610 623 637
718 732 745 759 772
853 866 880 893 907
987 fOO1 l 014 l 02s “041
121 135 148 162 17s
255 268 282 295 308
388 402 415 428 441
521 534 548 561 574
654 667 680 693 706
786 799 812 825 838

917 930 943 957 970
*048 ‘061 l 075 *OS8 *101

179 192 205 218 231
310 323 336 349 362
440 4.53 466 479 492
569 582 595 608 621
699 711 724 737 750
827 840 8.53 866 879
956 969 982 994 4007
084 097 110 122 135

212 224 237 250 263
339 352 364 377 390
466 479 491 504 517
593 605 618 631 643
719 732 744 757 769
845 857 870 882 895
970 983 995 0008 *020
095 108 120 133 145
220 233 24.5 258 270
345 357 370 382 394

469 481 494 506 518

P R O P O R T I O N A L
P ARTS

15
1,s
3,O
4‘5
6,O
7,s
Y,O

10,s
12,0 *
13,s

14
lt4
2,8
4,2
5,6
7,O
8,4
9,s

11,2
12,6

13
1,3
2,6
389
512
6,s
7,s
9,1

10,4
11,7

12
182
2,4
3,6
4,8
6,O
7,2
8,4
9,6

10,8

PROFORTIONAL
P A R T S

( Continued )

 



SP:S-1970

-

NC 0 1 2 3 4

-

35( 54 407 419
351 531 543
35: 654 667
35: 777 790
354 900 913
35! 55 023 035
35( 145 157
35: 267 279
351 388 400
35! 509 522

3ti 630 642
361 751 763
36: 871 883
36: 991 *003
364 56 110 122
365 229 241
36t 348 360
36i 467 478
365 585 597
365 703 714

37a 8 2 0 832
371 937 949
372 57 054 066
373 171 183
374 287 299
375 403 415
376 519 530
377 634 646
378 749 761
379 864 875

380 978 990
381 58 092 104
382 206 218
383 320 331
384 433 444
385 546 557
386 659 670
387 771 782
388 883 894
389 995 ‘006

390 59 106 118
391 218 229
392 329 340
393 439 450
394 550 561
395 660 671
396 770 780
397 879 890
398 988 999
399 60 097 108

400
-

No.

206 217

0 1 2 3 4

-

TABLE  1 LOGARITHMS OF NUMBERS - Conld

432 444 456
555 568 580
679 691 704
802 814 827
925 937 949
047 060 072
169 182 194
291 303 315
413 425 437’
534 546 558

654 666 678
775 787 799
895 907 919

*015 ‘027 $038
134 146 158
253 265 277
372 384 396
490 502 514
608 620 632
726 738 750

844 855 867
961 972 984
078 089 101
194 206 217
310 322 334
426 438 449
542 553 565
657 ‘669 680
772 784 795
887 89k? 910

*001 *013 ‘024
115 127 138
229 240 252
343 354 365
456 467 478
569 580 591
681 692 704
794 805 816
906 917 928

*017 *028 *040

129 140 151
240 251 262
351 362 373
461 472 483
572 583 594
682 693 704
791 802 813
901 912 923

*010 l 021 *032
119 130 141

228 239 249

-

--

1

*

l

-

5 6 7 8 9

469 481 494 506 518
593 605 617 630 642
716 728 741 753 765
839 851 864 876 888
962 974 986 998 l 011
084 096 108 121 133
206 218 230 242 255
328 340 352 364 376
449 461 473 485 497
570 582 594 606 618

691 703 715 727 739
811 823 835 847 859
931 943 955 967 979

‘050 *062 2074 *086 *098
170 182 194 205 217
289 301 312 324 336
407 419 431 443 455
526 538 549 561 573
644 656 667 679 691
761 773 785 797 808

879 891 902 914 926
996 *008 *019 *031 l 043
113 124 136 148 159
229 241 252 264 276
345 357 368 380 392
461 473 484 496 507
576 588 600 611 623
692 703 715 726 738
807 818 830 841 852
921 933 944 955 967

LO35 *047 $058 f070 *OS1
149 161 172 184 195
263 274 286 297 309
377 388 399 410 422
490 501 512 524 5 3 5
602 614 625 636 647
715 726 737 749 760
827 838 8.50 861 872
939 950 961 973 984
‘051 *062 fOi3 *084 *095

162 173 184 195 207
273 284 295 306 318
384 39s 406 417 428
494 506 517 528 539
605 616 627 638 649
715 726 737 748 759
824 835 846 857 868
934 945 956 966 977
043 *054 *065 *076 *086
152 163 173 184 19s

260 271 282 293 304

5 6 7 8 9

P ROPORTIONAL

P ARTS

13
183
286
3,9
5,2
6,5
788
9,l

10,r
11,7

12
182
2,4
3,6
4,8
6,O
7,2
8,4
9,6

10,8

11
13
22
3,3
4,4
5,5
6,6
7,7
8,8
9,9

10

to
2x0
380
480
5,O
6,O
7,O
840
980

P R O P O R T I O N A L
P ARTS

14 



SP:8-1970

TABLE 1 LOGARITHMS OF NUMBERS - Contd

N O . 0 1 2 3 4

z
4G2
403
g

id+
407
408
409

60 206 217 228 239 249
314 325 336 347 358
423 433 444 455 466
531 541 552 563 574
638 649 660 670 681
746 756 767 778 788
853 863 874 885 895
959 970 981 991 *002

61 066 077 087 098 109
172 183 194 204 215

4w 278 289 300 310 321
411 384 395 405 416 426
412 490 500 511. 521 532
413 595 606 616 627 637
414 700 711 721 731 742
415 805 815 826 836 847
416 909 920 930 941 951
417 62 014 024 034 045 055
418 118 128 138 149 159
419 221 232 242 252 263

420 325 335 346 356 366
421 428 439 449 459 469
422 531 542 552 562 572
423 634 644 655 665 675
424 737 747 757 767 778
425 839 849 859 870 880
426 941 951 961 972 982
427 63 043 053 063 073 083
428 144 1.55 165 175 185
429 246 256 266 276 286

430 347 357 367 377 387
431 448 458 468 478 488
432 548 558 568 579 589
433 649 659 669 679 689
434 749 759 769 779 789
435 849 859 869 879 889
436 949 959 969 979 988
437 64 048 058 068 078 088
13g 147 157 167 177 187
439 246 256 266 276 286

440 345 355 365 375 385
441 444 454 464 473 483
442 542 552 562 572 582
443 640 650 660 670 680
444 738 748 758 768 777
445 836 846 856 865 875
446 933 943 953 963 972
447 65 031 040 050 060 070
448 128 137 147 1.57 167
449 225 234 244 254 263

450
_

I-40.

321 331 341 350 360

0 1 2 3 4

5 6 7 8 9

260
369
477
584
692
799
906

‘013
119
225

331
437
542
648
752
857
962
066
170
273

377
480
583
685
788
890
992
094
195
296

397
498
599
699
799
899
998
098
197
296

395
493
591
689
787
885
982
079
176
273

369

271
379
487
595
703
810
917

‘023
130
236

342
448
553
658
763
868
972
076
180
284

387
490
593
696
798
900

*002
104
205
306

407
508
609
709
809
909

“008
108
207
306

404
503
601
699
797
895
992
089
186
283

379

282
390
498
606
713
821
927

‘034
140
247

352
458
563
669
773
878
982
086
190
294

397
500
603
706
808
910

*012
114
215
317

417
518
619
719
819
919
l 018

118
217
316

414
513
611
709
807
904

*002
099
IQ6
29’

f
384

293 304
401 412
509 520
617 627
724 735
831 842
938 949

*045 5055
151 162
257 268

363 374
469 479
574 584
679 690
784 794
888 899
993 l 003
097 107
201 211
304 315

408 418
511 521
613 624
716 726
818 829
921 931

*022 *033
124 134
22s 236
327 337

428 438
528 538
629 639
729 739
829 839
929 939

‘028 +03s
128 137
227 237
326 335

424 434
523 532
621 631
719 729
816 826
914 924

*011 *021
108 118
205 215
302 312

398 408

5 6 7 8 9

P R O P O R T I O N A L

P A R T S

11

1,1
22
3,3
464
5,5
6,6
7,7
8,8
989

10
180
2,O
3,o
4/o
5,o
6,O
780
8,O
9,o

9

%9
1,8
2,7
3,6
4,s
5,4
6,3
7,2
fu

P R O P O R T I ON A L

PAkTS

( Continued )
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SP:8 - 1970

TABLE 1 LOGARITHMS OF NUMBERS-Co&d

-

N O . 0 1 2 3 4

-

-

5 6 7 8 9

-

450 65 321 331 341 350 360 369 379
451 418 427 437 447 456 466 475
452 514 523 533 543 552 562 571
453 610 619 629 639 648 658 667
454 706 715 725 734 744 753 763
455 801 81.1 820 830 839 849 858
456 896 906 916 925 935 944 954
457 992 ‘001 *011 ‘020 ‘030 ‘039 ‘049
4.58 66 087 096 106 115 124 134 143
459 181 191 200 210 219 229 238

460 276 285 295 304 314 323 332
461 370 380 389 398 408 417 427
462 464 474 483 492 502 511 521
463 5.58 567 577 586 596 605 614
464 6.52 661 671 680 689 699 708
465 745 755 764 773 783 792 801
466 839 848 857 867 876 885 894
467 932 941 950 960 969 978 987
468 67 025 034 043 052 062 071 080
469 117 127 136 145 154 164 173

470 210 219 228 237 247 256 265
471 302 311 321 330 339 348 3.57
472 394 403 413 422 431 440 449
473 486 495 504 514 523 532 541
474 578 587 596 605 614 624 633
475 669 679 688 697 706 715 724
476 761 770 779 788 797 806 815
477 852 861 870 879 888 897 906
478 943 952 961 970 979 988 997
479 68 034 043 052 061 070 079 088

480 124 133 142 151 160 169 178
481 21.5 224 233 242 251 260 269
482 305 314 323 332 341 350 359
483 39.5 404 413 422 431 440 449

484 485 494 502 511 520 529 538

485 574 583 592 601 610 619 628

486 664 673 681 690 699 708 717

487 753 762 771 780 789 797 806

488 842 851 860 869 878 886 895

489 931 940 949 958 966 975 984

490
491
492
493
494
495
496
497
498
q99

5oa

69 020 028 037 046 055 064 073

108 117 126 135 144 152 161
197 205 214 223 232 241 249

285 294 302 311 320 329 338

373 381 390 399 408 417 425

461 469 478 487 496 504 513

548 557 566 574 583 592 601

636 644 653 662 671 679 688

723 732 740 749 758 767 775

810 819 827 836 845 854 862

897 906 914 923 932 940 949

-

No 0 1 2 3 4 5 6 7 8 9

-_

--

389 398 408
485 495 504
581 591 600
677 686 696
772 782 792
868 877 887
963 973 982

‘058 ‘068 0077
153 162 172
247 257 266

342 351 361
436 445 455
530 539 549
624 633 642
717 727 736
811 820 829
904 913 922
997 *006 l 015
089 099 108
182 191 201

274 284 293
367 376 385
459 468 477
550 560 569
642 651 660
733 742 752
825 834 843
916 925 934

*006 *015 2024
097 106 115

187 196 205
278 287 296
368 377 386
458 467 476
547 556 565
637 646 655
726 735 744
815 824 833
904 913 922
993 ‘002 *011

082 090 099
170 179 188
2.58 267 276
346 355 364
434 443 452
522 531 539
6b9 618 627
697 705 714
784 793 801
871 880 888

958 966 975

1 0

v
w
3,O
4,O
5,O
6/O
7,O
840
9,O

9

Ot9
1,s
2,7
3,6
4,5
584
b,3
7,2
841

8

0,s
I,6
2,4
3,2
480
t8
586
6,4
7,2

P R O P O R T I O N A L

P A R T S

( co1Pti?wed  )
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SP:8-1970

TABLE 1 LOGARITHMS OF NUMBERS - Co&d

-

500 69 897 906 914 923 932 940 949 958
501 984 992 *001 *010 ‘018 ‘027 *036 *044
502 70 070 079 088 096 105 114 122 131
503 157 165 174 183 191 200 209 217
504 243 252 260 269 278 286 295 303
505 329 338 346 355 364 372 351 389
506 415 424 432 441 449 458 467 475
507 501 509 sis 526 53.5 544 552 561

1 508 586 595 603 612 621 629 638 646
1 509 672 680 689 697 706 714 723 731

1 510
511

512
513
514
515
516
517
518
519

) 520
521

1 522
! 523

524
525
526
527
528
529

757 766 774 783 791 800 808 817
842 851 859 868 876 885 893 992
927 935 944 952 961 969 978 986

71012 020 029 037 046 054 063 Oil
096 105 113 122 130 139 147 155
181 189, 198 206 214 223 231 240
265 273 282 290 299 307 315 324
349 357 366 374 383 391 399 408
433 441 4.50 458 466 475 483 492
517 52.5 533 542 550 559 567 575

600 609 617
684 692 700
767 775 784
850 858 867
933 941 950

72 016 024 032
099 107 115
181 189 198
263 272 280
346 354 362

625
709
792
875
958
041
123
206
288
370

452
534
616
697
779
860
941

*022
102
183

634 642 650 659
717 725 734. 742
800 809 817 825
883 892 900 908
966 975 983 991
049 057 066 074
132 140 148 156
214 222 230 239
296 304 313 321
378 387 395 403

530 428 436 444
531 509 518 526
532 591 599 607
533 673 681 689
534 754 762 770
535 835 843 852
536 916 925 933
537 997 *006 *014
538 73 078 086 094
539 159 167 175

460
542
624
705
787
868
949

*030
111
191

469
530
632
713
795
876
957

*038
‘“9
ii9

477 485
558 567
640 648
722 730
803 811
884 892
965 973

$046 8054
127 135
207 215

540 239 247 255 263 272 280 288 296
541 320 328 336 344 3.52 360 368 376
542 400 408 416 424 432 440 448 456
543 480 488 496 504 512 520 528 536
544 560 568 576 584 592 600 608 616
545 640 648 656 664 672 679 687 695
546 719 727 735 743 751 759 767 775
547 799 807 815 823 830 838 846 854
548 878 886 894 902 910 918 926 933
549 957 965 973 981 989 997 *005 *013

550
-

No

74 036 044 052 060 068 076 084 092

0 1 2 3 4 1 5 6 7 8 9

0 1 2 3 4

-

.

5 6 7 8 9

-

966 975
*053 *062

140 14s
226 234
312 321
398 406
484 492
56”) 578
655 663
740 744,

825 834
910 Y19
995 *003
079 088
164 172
248 257
332 341
416 425
500 508
584 592

667 675
750 759
834 842
917 925
Y9Y +OO8
082 090
165 173
247 255
329 ,337
411 41Y

493 501
575 583
656 665
738 746
819 827
900 908
981 989

*062 *070
143 151
223 231

304 312
384 392
464 472
544 552
624 632
703 711
783 791
862 870
941 949

*020 *02s

099 107

PROPORTIONAL
PARTS

1
2
3
4
5
6
7

’ 8
9

9

0,9
1x8
2,7
386
4,s
584
6,3
7‘2
fJ,l

H

0,s
I,6
2,4
3,2
480
488
5,6
684
7’2

7 .

0,7
184
2,l
2,s
3,s
4,2
4,9
5,6
683

PROPORTlON.4L
I'ARTS
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SP 8 - 1970

-

No. 0 1 2

TABLE 1 LOGARITHMS OF NUMBERS - Ct.~~td
_

3 4 5 6 7 a 9

- - - --_.-. -

550 74 036 044 052 060 068 076 084
551 115 123 131 139 147 155 162
552 104 202 210 218 225 233 241
553 273 280 288 296 304 312 320
554 351 359 367 374 382 390 398
555 429 437 445 453 461 468 476
556 507 515 523 531 539 547 554
557 586 593 601 609 617 624 632
558 663 671 679 687 695 702 710
559 741 749 757 764 772 780 788

560 819 827 834 542 850 858 865
561 896 904 912 920 927 935 943
562 974 981 980 997 *005 ‘012 *020
563 75 051 059 066 074 082 089 097
564 125 136 143 151 159 166 174
565 205 213 220 228 236 243 251
566 282 289 297 305 312 320 328
567 358 366 374 381 389 397 404
568 435 442 450 458 465 473 481
569 511 519 526 534 542 549 557

570 587
57l 664
572 740
573 815
574 891
575 967
576 76 042
577 118
578 1’13
579 ZhX

595 603
671 679
747 755
823 831
a99 906
974 ‘I82
050 057
125 133
200 20x
275 283

610 618 626 633
686 694 702 709
762 770 778 785
838 846 853 X61
914 921 929 937
989 997 ‘005 *012
065 072 080 087
140 148 155 163
215 223 230 238
290 20s .?OFl 313

580 343 350 35x 365 373 380 3X8
5x1 41s 425 433 440 448 4’55 462
582 4’12 500 507 515 522 530 537
583 567 574 582 589 597 604 612
584 641 649 656 664 671 678 686
585 716 723 730 738 745 .753 760
586 700 797 8O5 812 819 a27 a34
587 864 871 879 886 893 901 908
588 938 945 953 960 967 075 982
58’) 77 012 019 026 034 041 048 056

590 085 093 100 107 115 122 129
.5’,1 159 166 173 181 la8 195 203
St!2 232 240 247 254 262 269 276
593 305 313 320 327 335 342 349
594 379 386 393 401 408 415 422
595 452 459 466 434 481 488 495
596 525 532 539 546 554 561 568
597 597 605 612 619 627 634 641
598 670 677 685 692 699 706 714
599 743 750 757 764 772 779 786

600
-

N O

815 822 830 837 844 a51 859

0 1 2 3 4 5 6 7 8 9

092 099 107
170 178 186
249 257 265
327 335 343
406 414 421
484 492 500
562 570 578
640 648 656
718 726 733
796 803 811

873 881 a89
950 958 966

2028 *035 *043
105 113 120
182 189 197
259 266 274
335 343 351
412 420 427
4X8 4’16 504
565 572 580

641 648 656
717 724 732
703 x00 808
S68 X76 884
044 952 959

‘020 *027 2035
095 103 110
170 178 185
245 253 260
320 328 335

395 403 ‘I10
470 477 485
545 552 559
619 626 634
693 701 708
768 775 782
842 x49 a56
916 923 930
989 997 *004
063 070 078

137 144 151
210 217 225
283 291 298
357 364 371
430 437 444
503 510 517
576 583 590
648 656 663
721 728 73.5
793 801 808

866 873 880

~‘KoPoRTI~N.~L
I'AKTS

8
1 0,a
2 ‘,6
3 2,4 .
4 3,2
5 4,O
6 4,a
7 5,6
a 634
9 7,2

7
1 087
2 184
3 %,I
4 2,a
5 3,s
6 4,2
7 4,9
a 5,6
9 683

P R O P O R T I O N A L

P A R T S

( Confintced)
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SP: 8 - 1970

TABLE 1 LOGARITHMS OF NUMBERS-- c‘o~zzd
_.- ---

l
NO 0 1 2 3 4 / S 6 7 8 9

-

600 77 81 S 822 830 837 844 851 X59 866 873 X80

601 887 895 002 909 916 ‘J24 Y3 ! 938 94; YS2

602 960 967 !I;4 9x1 988 996 *003 ‘010 *017 *025
603 78 032 039 046 053 061 06s 075 0x2 089 0’17
604 104 111 118 125 132 140 147 154 161 16X
60s 176 IS3 193 197 204 211 219 226 233 240
606 247 254 262 269 276 283 290 297 305 312
607 319 326 333 340 347 35s 362 369 376 383
60s 390 398 40s 412 419 426 433 440 44i 4SS
600 462 469 476 483 490 497 SO4 512 5 10 526

610 533 540 547 554 561 569 S76 583 590 .S’J7
611 604 611 618 625 633 640 647 654 661 668
612 675 682 689 696 704 i l l 718 725 732 739
613 746 753 760 767 774 781 789 796 so3 810
614 817 S24 831 838 845 852 850 s66 873 X80
61S 888 XYS 902 009 916 923 930 937 944 YSl
616 958 965 972 Y79 986 993 ‘000 *007 *014 *021
617 79 029 036 043 050 OS7 064 071 078 0x5 092
618 099 106 113 120 125 134 141 148 155 162
619 16Y 176 183 1 ‘JO 197 204 211 218 22s 232

620 239 246 253 260 267 274 281 288 2’)s 303
621 309 316 323 330 337 344 351 358 36S 3i2

622 379 386 393 400 407 414 421 428 43s 442
623 449 456 463 470 4i7 484 491 4’18 SOS 511
624 518 525 532 539 546 553 560 567 574 581
625 5SR 595 602 609 616 623 630 637 644 650
626 657 664 671 678 6x5 692 699 706 513 720
627 727 734 741 748 754 761 768 775 782 789
62s 796 803 810 817 X24 831 x37 844 851 858
620 865 Hi2 SiY X86 x03 900 Y06 913 920 927

630 934 941 948 055 962 969 97s 982 989 996
631 80 003 010 017 024 030 037 044 051 058 Oh5
632 O i 2 079 OS.5 092 099 106 113 120 127 134
633 140 147 154 161 168 175 182 18X 195 202
634 20’) 216 223 229 236 243 250 257 264 271
635 277 284 291 298 305 312 318 325 332 33’)

636 346 353 359 366 373 380 387 393 400 407
62? 414 421 428 434 441 448 455 462 468 47s
63H 482 483 496 so2 509 S16 523 530 536 543
639 550 557 564 570 577 584 591 598 604 611

640 618 625 632 638 645 652 65’) 665 672 679
641 686 693 699 706 713 720 726 733 740 747
642 754 760 767 774 781 787 794 801 808 x14
643 821 828 835 841 848 855 X62 868 875 882
644 889 895 902 909 916 922 929 936 943 949

645 956 963 969 976 Y83 900 906 *003 8010 8017

646 81 023 030 p37 043 050 057 064 070 077 084
647 090 097 104 111 117 124 131 137 144 151

648 158 164 171 178 184 191 198 204 211 218
649 224 231 238 245 251 258 265 271 278 285

650
-

Ko.

291 298 305 311 318 325 331 338 34s

0 1 2 3 4

-
5 6 7 8

351

9

-

1'ROPOI<?1ONAI.

1'ARTS

8
0,s
136
2,4
3,2
4,O
4,8
5,6
684
7,2

7
0,7
‘84
2,l
2,s
3,S
4,2
4,9
5,6
6,3

6
0,6
142
1,8
2,4
320
3,6
4,2
4,s
Sd4

PROP~RTIOSAL

P A RT S
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SP:S- 1970

TABLE 1 LOGARITHMS OF NUMBERS -Cod

0 1 2 3 4 5 6 7 8 9

-

NO.

-

650 81 291 298 305 311 318
651 358 365 371 378 385
652 425 431 438 445 451
653 491 498 505 511 518
654 558 564 571 578 584
655 624 631 637 644 651
656 690 697 704 710 717
657 757 763 770 776 783
658 823 829 836 842 849
659 889 895 902 908 915

660 954 961 968 974 981
661 82 020 027 033 040 046
662 086 092 099 105 ii2
663 151 158 164 171 178
664 217 223 230 236 243
665 282 289 295 302 308
666 347 354 360 367 373
667 413 419 426 432 439
668 478 484 491 497 504
669 543 549 556 562 569

678 607 614 620 627 633
671 672 679 685 692 698
672 737 743 750 756 763
673 802 808 814 821 827
674 866 872 879 885 892
675 930 937 943 950 956
676 995 *001 ‘008 *014 *020
677 83 059 065 072 078 085
678 123 129 136 142 149
679 187 193 200 206 213

680 251 257 264 270 276
681 315 321 327 334 340
682 378 385 391 398 404
683 442 448 455 461 467
684 506 512 518 525 531
685 569 575 582 588 594
686 632 639 645 651 658
687 696 702 708 715 721
688 759 765 771 778 784
689 822 828 835 841 847

690 885 891 897 904 910
691 948 954 960 967 973
692 84 011 017 023 029 036
693 073 080 086 092 098
694 136 142 148 155 161
695 198 205 211 217 223
696 261 267 273 280 286
697 323 330 336 342 358
698 386 392 398 404 410
699 448 454 460 466 473

700
-

No.

510 516 522 528 535

0 1 2 3 4 5 6 7 8 9

-

325 331
391 398
458 465
525 531
591 598
657 664
723 730
790 796
856 862
921 928

987 994
053 060
119 125
184 191
249 256
31.5 321
380 387
445 452
510 517
575 582

640 646
705 711
769 776
834 840
898 905
963 969

‘027 *033
091 097
155 161
219 225

283 289
347 353
410 417
474 480
537 544
601 607
664 670
727 734
790 797
853 860

916 923
979 985
042 048
105 111
167 173
230 236
292 298
354 361
417 423
479 485

541 547

338 345 351
405 411 418
471 478 48.5
538 544 551
604 611 617
671 677 684
737 743 750
803 809 816
869 875 882
935 941 948

‘000 *007 l 014
066 073 079
132 138 145
197 204 210
263 269 276
328 334 341
393 400 406
458 465 471
523 530 536
588 595 601

653 659 666
718 724 730
782 789 795
847 853 860
911 918 924
975 982 988

8040 *046 *OS2
104 110 117
168 174 181
232 238 245

296 502 308
359 366 372
423 429 436
487 493 499
550 556 563
613 620 626
677 683 689
740 746 753
803 809 816
866 872 879

929 935 942
992 998 ‘004
055 061 067
117 123 130
180 186 192
242 248 255
305 311 317
367 373 379
429 435 442
491 497 504

553 559 566

PROPORTIONAL
P A R T S

7
0,7
1,4
281
2,8
3,s
4,2
4,9
5,6
6,3

6

0,s
12
1,s
2,4
3,O
3,6
4,2
4,8
5,4

P R O P O R T I O N A L

P A R T S

( Continued
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TABLE 1 LOGARITHMS OF NUtiBERS  - ConM

-

NO. 0 1 2 3 4

-

_

5 6 7 8 9

-

700 84 510 516 522 528 535 541 547 553 559 566
701 572 578 584 590 597 603 609 615 621 628
702 634 640 646 652 658 665 671 677 683 689
703 696 702 708 714 720 726 733 739 745 7.51
704 757 763 770 776 782 788 794 800 807 813
705 819 825 831 837 844 850 856 862 868 874
706 880 887 893 899 905 911 917 924 930 936
707 942 948 954 960 967 973 979 985 991 997
708 85 003 009 016 022 028 034 040 046 052 058
709 065 071 077 083 089 095 101 107 114 120

7ia 126 132 138 144 150 156 163 169 175 181
711 187 193 199 205 211 217 224 230 236 242
712 248 254 260 266 272 278 285 291 297 303
713 309 31.5 321 327 333 339 345 352 358 364
714 370 376 382 388 394 400 406 412 418 425
71.5 431 437 443 449 455 461 467 473 479 485
716 491 497 503 509 516 522 528 534 540 546
717 552 558 564 570 576 582 588 594 600 606

7 1 8 612 618 625 631 637 643 649 6.55 661 667
719 673 679 685 691 697 703 709 715 721 727

7M 733 739 745 751 757 763 769 775 781 788
721 794 800 806 812 818 824 830 836 842 848
722 854 860 866 872 878 884 890 896 902 908
723 914 920 926 932 938 944 950 956 962 968
724 974 980 986 992 998 ‘004 *010 *016 ‘022 *028
725 86 034 040 046 052 058 064 070 076 082 088
726 094 100 106 112 118 124 130 136 141 147
727 1.53 159 165 171 177 183 189 195 201 207
728 213 219 225 231 237 243 249 255 261 267
729 273 279 285 291- 297 303 308 314 320 326

730 332 338 344 350 356 362 368 374 380 386
731 392 398 404 410 415 421 427 433 439 445
732 451 457 463 469 475 481 487 493 499 504
733 510 516 522 528 534 540 546 5.52 558 564
734 570 576 581 587 593 599 605 611 617 623
735 629 63.5 641 646 652 658 664 670 676 682
736 688 694 700 705 711 717 723 729 735 741
737 747 753 759 764 770 776 782 788 794 800
738 806 812 817 823 829 83.5 841 847 853 859
739 864 870 876 882 888 894 900 906 911 917

740 923 929 93.5 941 947 9.53 958 964 970 976
741 982 988 994 999 *Oa *011 *017 *023 *029 *035
742 87 040 046 052 058 064 070 075 081 087 093
743 099 105 111 116 122 128 134 140 146 1.51
744 157 163 169 175 181 186 192 198 204 210
74: 216 221 227 233 239 245 251 256 262 268
74i 274 280 286 291 297 303 309 315 320 326
74; 332 338 344 349 355 361 367 373 379 384
741 390 396 402 408 413 419 42.5 431 437 442
744 448 454 460 466 471 477 483 489 495 500

75@
-

NO

-

506 512 518 523 529 535 541 547 552 558
-_

0 1 2 3 4 5 6 7 8 9

P R O P O R T I O N A L
PARTS

1
2

,3
4
5
6
7
8
9

7

0,7
164
2,l
2,8
3,s
4,2
4,9
586
6,3

6

0,6
1x2
188
2,4
3/O
386
4,2
4,8
5,4

5
0,s
I,0
1,s
2,O
2‘5
3,O
3,s
4,O
4‘5

P ROPORTIONAL

P ARTS

~~ _

( Continued )
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SP:8-1970

TABLE 1 LOGARITHMS OF NUMBERS - Cc&d
-

0 1 2 3 4

-

-

-

5 6 7 8 9

75 87 SO6 512 518 523 529 535 541 547 552 558
75 564 570 576 S81 587 593 599 604 610 616
75 622 628 633 639 645 651 656 662 668 674
75 679 685 691 697 703 708 714 720 726 731
75. 737 743 749 754 760 766 772 777 783 789
75 79s 800 SO6 812 818 823 829 835 841 846
751 852 858 $64 869 875 881 887 892 898 904
?5 910 915 921 927 933 938 944 950 955 961
7s 967 973 978 984 990 996 LOOI *007 l 013 *018
75 88 024 030 036 041 047 053 058 064 070 076

76’ 081 087 093 098 104 110 116 121 127 133
76 138 144 150 156 161 167 173 17s 184 190
76: 195 201 207 213 218 224 230 235 241 247
76: 252 258 264 270 275 281 287 292 298 304
76 309 315 321 326 332 33s 343 349 355 360
76: 366 372 377 353 389 39s 400 406 412 417
761 423 429 434 440 446 451 457 463 468 474
76’ 480 485 491 497 so2 508 513 519 52.5 530
761 536 542 547 553 559 564 570 576 581 587
76’ 593 598 604 610 615 621 627 632 638 643

774 649 655 660 666 672 677 683 689 694 700
771 705 711 717 722 728 734 739 74s 750 i.56
77: 762 767 773 779 784 790 79s 801 so7 812
77: 815 824 s29 835 840 846 852 857 863. 868
774 874 880 885 891 897 902 908 913 919 925
771 930 936 941 947 953 958 964 969 975 981
77t 986 992 997 l 003 9009 LO14 *020 *025 *031 *037
77; 89 042 048 053 OS9 064 070 076 081 087 092
77t 098 104 109 115 120 126 131 137 143 148
77’ 154 159 16; 170 176 182 187 193 198 204

78( 209 215 221 226 232 237 243 248 254 260
781 265 271 276 282 287 293 298 304 310 315
782 32i 326 332 337 343 348 3.54 360 365 371
783 376 382 387 393 39s 404 409 415 421 426
784 432 437 443 448 454 459 465 470 476 481
785 487 492 49s 504 509 515 520 526 531 537
786 542 548 553 559 564 570 575 581 586 592
787 597 603 609 614 620 625 631 636 642 647
788 653 65X 664 669 675 680 686 691 697 702
789 708 713 719 724 730 735 741 746 752 757

790 7 6 3 768 774 779 785 790 7% 801 807 812
791 818 823 s29 834 840 845 851 856 862 867
792 873 878 883 889 894 900 905 911 916 922

793 927 933 93s 944 949 9.55 960 966 971 977
794 982 988 993 998 *004 009 *015 *020 *026 *031

79s 90 037 042 048 053 OS9 064 069 07s 080 086
796 WI 097 102 108 113 119 124 129 135 140
797 146 151 157 162 168 173 179 184 189 195
798 200 206 211 217 222 227 233 238 244 249
799 255 260 266 271 276 282 287 293 298 304

800
--.

NO.

309 314 520 325 331 336 342 347 352 358

0 1 2 3 4 5 6 7 8 9

-

22

PRoP~RTI~XAL
PhRTS

6
036
1,2
1,8
2,4
3,O
3,6
4,2
488
5‘4

5
0,s
1,O
1,s
280
2,s
3,O
3,s
4,O
4,S

PROPORTIONM_
PARTS

( Coniinucd )

 



SP : 8 - 1970

TABLE 1 LOGARITHMS OF NtJMBERS  - C‘~~,rtd

No. 0 1 2 3 4 5 6 7 8 9

-

800 90 309 314 i20 325 331 336 342 347 332 358
801 363 369 3i4 380 385 390 396 401 407 412
802 417 423 428 434 439 445 450 455 461 466
803 472 477 482 488 493 4Y9 504 509 515 520
804 526 531 536 542 547 553 558 563 569 574
SO5 580 585 590 596 601 607 612 617 623 628
806 634 63’) 644 650 655 660 666 671 677 682
807 687 693 598 703 709 714 720 72.5 730 736
808 741 747 7.52 757 763 768 773 779 784 789
809 795 800 806 811 816 822 827 832 838 843

810 849
811 902
812 Y56
813 91 00’)
814 062
815 116
816 169
817 222
818 275
819 328

854 85Y
907 Y13
961 Y66
014 020
068 073
121 126
174 180
228 233
281 286
334 339

865 870
‘)I8 Y24
Y72 Y77
025 030
078 on4
132 137
185 100
238 243
2Yl 297
344 350

875 881 886 891 s97
929 934 940 945 950
982 988 993 Y98 *004
036 041 046 052 057
OYO 094 100 105 ‘10
142 148 153 158 164
196 201 206 212 217
249 254 259 265 270
302 307 312 318 323
355 360 365 371 376

820 381 387 3Y2 3Y7 403 408 413 418 424 429
821 434 440 445 450 455 461 466 471 477 482
822 487 492 4Y8 503 508 514 519 524 529 535
823 540 545 551 556 561 566 572 577 552 587
824 593 598 603 609 614 619 624 630 635 640
825 645 651 656 661 666 672 677 682 687 693
826 698 703 709 714 719 724 730 735 740 745
827 751 7.56 761 766 772 777 782 787 793 798
828 803 808 814 819 824 ‘829 834 840 845 850
829 855 861 866 871 876 882 887 8Y2 897 903

830 908 913 918 924 929 934 939 944 950 955
831 960 965 971 976 981 986 991 997 ‘002 *007
832 92 012 018 023 028 033 038 044 049 054 059
833 065 070 075 080 083 OYl 096 101 106 111
834 117 122 127 132 137 143 148 153 158 163
835 169 174 179 184 189 195 200 205 210 215
836 221 226 231 236 241 247 252 257 262 267
837 273 278 283 288 293 298 304 309 314 319
(38 324 330 335 340 345 3.50 355 361 366 371
139 376 381 387 392 397 402 407 412 418 423

840 428 433 438 443 449 454 459 464 469 474
841 480 485 490 495 500 505 511 516 521 526
842 531 536 542 547 552 557 562 567 572 578
843 583 588 593 598 603 609 614 619 624 629
844 634 639 645 650 655 660 665 670 675 681
845 686 691 696 701 706 711 716 722 727 732
846 737 742 747 752 758 763 768 773 778 783
847 788 793 799 804 809 814 819 824 829 834
848 840 845 850 855 860 865 870 875 881 886
849 891 896 901 906 911 916 921 927 932 937

850
-

No.

942 947 952 957 962 967 973 978 983 988

0 1 2 3 4 5 6 7 8

-

9

-

hOPOKTION.\L
1'ARTS

6
0,6
1,2
188
2,4
340
3,6
4,2
4,8
5,4

PROPoRTION.4L
P A R T S

( Gonlinusd )
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SP:8-1970

TABLE 1 LOGARITHMS OF NUMBERS - Co&d
-

No 0 1 2 3 4

-

--

5 6 7 8 9

-

85(1 92 942 947 952 957 962 967 973 978 983 988
851 993 998 ‘003 LO08 *013 *018 *024 +029 ‘034 *039
852 93 044 a49 054 059 064 069 075 080 085 090
852 095 100 105 110 115 120 125 131 136 141
8.54 146 151 156 161 166 171 176 181 186 192
8% 197 202 207 212 217 222 227 232 237 242
8% 247 252 258 263 268 273 278 283 288 293
8% 298 303 308 313 318 323 328 334 339 344
8% 349 354 359 364 369 374 379 384 389 394
855 399 404 409 414 420 425 430 435 440 44s

86(1 450 155 460 46.5 470 475 480 485 430 495
861 500 505 510 515 520 526 531 536 541 546
862 551 556 561 566 571 576 581 586 591 596
863 601 608 611 616 621 626 631 636 641 646
864 651 656 661 666 671 676 682 687 692 697
865 702 707 712 717 722 727 732 737 742 747
866 752 757 762 767 772 777 782 787 792 797
867 802 807 812 817 822 827 832 837 842 847
868 852 857 862 867 872 877 882 887 892 897
869 902 907 912 917 922 927 932 937 942 947

870 952 957
871 94 002 007
872 052 057
873 101 106
874 151 156
875 201 206
876 250 255
877 300 305
878 349 354
879 399 404

962 967
012 017
062 067
111 116
161 166
211 216
260 265
310 315

972 977 982 987 992 997
022 027 032 037 042 047
072 077 082 086 091 096
121 126 131 136 141 146
171 176 181 186 191 196
221 226 231 236 240 245
270 275 280 285 290 295
320 325 330 335 340 345
369 374 379 384 389 394
419 424 429 433 438 443

880 448 453
881 496: 503
882 547 552
883 596 601
884 645 650
885 694 699
886 743 748
887 792 797
888 841 846
889 890 895

468 473 478 483 488 493
517 522 527 532 537 542
567 571 576 581 586 591
616 621 626 630 635 640
665 670 675 680 685 689
714 719 724 729 734 738
763 768 773 778 783 787
812 817 822 827 832 836
861 866 851 876 880 885
910 915 919 924 929 934

890 939 944
891 988 993
892 95 036 041
893 085 090
894 134 139
895 182 187
896 231 236
897 279 254
898 328 332
899 376 381

959 963 968 973 978 983
l 007 ‘012 f017 *022 *027 *032
056 061 066 071 075 080
105 109 114 119 124 129
153 158 163 168 173 177
202 207 211 216 221 226
250 255 260 265 270 274
299 303 305 313 318 323
347 352 357 361 366 371
395 400 405 410 415 419

900
_.-

NO.

-

424 429

259 _ 364
409 414

458 463
507 512
557 562
606 611
655 660
704 709
753 758
802 807
851 856
900 905

949 954
998 *002
046 051
095 100
143 148
192 197
240 245
289 294
337 342
386 390

434 439 444 448 453 458 463 468

0 1 2 3 4 5 6 7 8 9

-

P ROPORTIONAL
P ARTS

6
Ot6
1‘2
1,s
2,4
3,O
386
4,2
4,8
5‘4

4
0,4
0,8
182
1,6
2,O
2,4
218
3,2
3,6

P ROPORTIONAL

P ARTS

( Corztimed)
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SP : 8 - 1970

-

S O . 0 1 2 3 4

-

900 95 424 429 434
901 472 477 482
902 521 525 530
903 569 574 578
904 617 622 626
905 665 670 674
906 713 718 722
907 761 766 770
90s so9 813 818
909 856 861 866

910 904 909 914
911 952 957 961
912 999 *004 *009
913 96 047 0.52 057
914 095 099 104
915 142 147 152
916 190 194 199
917 237 242 246
918 284 289 294
919 332 336 341

920 379
921 426
922 473
923 520
924 567
925 614
926 661
927 70s
928 755
929 so2

3s4 388
431 435
47s 483
525 530
572 577
619 624
666 670
713 717
759 764
SO6 Sl!

930 848 853 855
931 895 900 904
932 942 946 951
933 988 993 997
934 97 035 039 044
935 OS1 OS6 090.
936 128 132 137
937 174 179 IS3
938 220 225 230
939 267 271 276

940 313 317 322
941 359 364 368
942 405 410 414
943 451 456 460
944 497 502 506
945 543 54s 5.52
946 589 594 59s
947 635 640 644
94s 681 685 690
945 727 731 736

9%

_ -
NO

-

772 777 7S2

0 1 2 3 4

TABLE 1 LOGARITHMS OF NUMBERS -Cod

439 444
487 492
535 540
583 588
631 636
679 684
727 732
775 780
823 825
871 875

918 923
966 971

‘014 *019
061 066
109 114
156 161
204 209
251 256
298 303
346 350

393 39s
440 445
487 492
534 539
551 586
628 633
675 680
722 727
769 774
816 820

562 867
909 914
956 960

$002 *007
049 053
095 100
142 146
188 192
234 239
280 285

327 331
373 377
419 424
465 470
511 516
557 562
603 607
649 653
695 699
740 745

786 791

j-

_

/
!

--I

5 6 7 8 9

44s 453 458 463 468
497 501 506 511 516
545 550 554 559 564
593 59s 602 607 612
641 646 650 655 660
689 694 698 703 70s
737 742 746 751 756
7S5 789 794 799 804
S32 837 842 847 852
SSO 88.5 890 895 899

928 933 938 942 947
976 980 985 990 995

*023 *02s $033 *038 *042
071 076 080 OS5 090
118 123 128 133 137
166 171 175 180 185
213 218 223 227 232
261 265 270 275 280
308 313 317 322 327
355 360 365 369 374

402 407 412 417 421
450 454 459 464 468
497 501 506 511 515
544 54s 553 558 562
591 595 600 605 609
638 642 647 652 656
685 689 694 699 703
731 736 741 745 750
77s 7S3 788 792 797
825 830 834 839 844

872 876 881 886 890
918 923 928 932 937
965 970 974 979 984

*011 *016 *021 *025 *030
058 063 067 072 077
104 109 114 118 123
151 155 160 165 169
197 202 206 211 216
243 248 253 257 262
290 294 299 304 308

336 340 345 350 354
382 387 391 396 400
428 433 437 442 447
474 479 483 488 493
520 525 529 534 539
566 571 575 580 58.5
612 617 621 626 630
658 663 667 672 676
704 708 713 717 722
749 754 759 763 768

795 800 804 809 813

5 6 7 8 9

P ORPORTIONAL

P A R T S

5
0,s
l,O
145
2,O
2,s
3x0
3,s
4,O
4,s

4

0,4
OdS
1,2
1,6
280
2,4
2,s
3,2
3,6

-

P ROPORTIONAL

PARTS

( Continued
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:--

950
951
952
953
954
955
956
957
958
959

960
961
962
963
964
96.5
966
967
968
969

970
971
972
973
974
975
976
977
978
979

981
982
983
984
985
986
9s7
988
989

990
991
992
993
994
995
996
997
998
999

1 oat
-

h'0.

TABLE 1 LOGARITHMS OF NUMBERS-Cmki

0 1 2 3 4 5 6 7 8 9

97 772
818
864
909
955

98 000
046
091
137
182

227
272
318
363
408
453
498
543
588
632

677
722
767
811
856
900
945
989

99 034
078

123
167
211
255
300
344
388
432
476
520

564
607
651
695
739
782
826
870
913
957

00 000

777
823
868
914
959
005
050
Og6
141
186

232
277
322
367
412
4.57
502
547
592
637

682
726
771
816
860
905
949
994
038
083

127
171
216
260
304
348
392
436
480
524

568
612
656
699
743
787
830
874
917
961

004

782
827
873
918
964
009
055
100
146
191

236
281
327
372
417
462
507
552
597
641

686
731
776
820
865
909
9.54
998
043
087

131
176
220
264
308
352
396
441
484
528

572
616
660
704
747
791
835
878
922
965

009

786
832
877
923
968
014
059
105
150
195

241
286
331
376
421
466
511
55fl
601
646

691
735
780
825
869
914
958

8003
047
092

136
ti0
224
269
313
357
401
445
4s9
533

577
621
664
708
752
795
839
883
926
970

013

791
836
882
928
973
019
064
lo?
155
200

245
290
336

.381
426
471
516
561
605
650

695
740
784
829
874
918
963

*007
052
096

140
185
229
273
317
361
405
449
493
537

581
625
669
712
756
800
843
887
930
974

017

795
841
886
932
978
023
068
114
159
204

250
295
340
385
430
475
520
565
610
655

700
744
789
834
878
923
967

“012
056
100

145
189
233
277
322
366
410
454
498
542

585
629
673
717
760
804
848
891
935
978

022

800
845
891
937
982
028
073
118
164
209

254
299
345
390
435
480
525
570
614
659

704
749
793
838
853
927
972

*016
061
105

149
193
238
282
326
370
414
458
502
546

590
634
677
721
765
808
852
896
939
983

026

804
850
896
941
987
032
078
123
168
214

259
304
349
394
439
484
529
574
619
66-i

iO9
753
798
843
887
932
976

*021
065
109

154
198
242
286
330
374
419
463
506
550

594
638
682
726
769
813
856
900
944
987

030

809
855
900
946
991
037
082
127
173
218

263
308
354
399
444
489
534
579
623
668

713
758
802
847
892
936
981

*025
069
114

158
202
247
291
335
379
423
467
511
555

599
642
686

\ 530
774
817
861
904
948
991

813
S59
905
950
996
041
087
132
177
223

268
313
358
403
448
491’
538
553
628
673

717
762
807
851
896
941
985

*029
074
118

162
207
2.51
295
339
383
427
471
515
559

603
647
691
734
778
822
865
909
952
996

039

5 6 7 8 9

PROPOkTIONAL
P A R T S

- -

5

1 0,s
2 I,0
3 1,s
4 2,O
5 2,s
6 380
7 3,s
8 4,O
9 485

4
1 0,4
2 0x8
3 1,2
4 I,6
5 2‘0
6 2,4
7 2‘8
8 3,2
9 3,6

P R O PO R T IO N A L  _
P A R T S
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- - 7-

0 1 2 3 4

-

*oo 10 000 10 023 10 046 10 069
*Ol 10 233 10 257 10 280 10 304
*02 10 471 10 495 10 520 10 544
*03 10 715 10 740 10 765 10 789
-04 10 965 10 990 11015 11041

1009:
10 328
10 568
10 814
11066

-05 11220 11 246 11272 11 298 11 324
a06 11482 11 508 11535 11 561 11 588
-07 11749 11776 11 803 11830 Ll 858
*08 12 023 12 osc 12 078 12 106 I2 134
-09 12 303 12 331 12 3.59 12 388 12 417

.ia 12 589 12 618 12 647 12 677 12 706
-11 12 882 12 912 12 942 12 972 13 002
*12 13 183 13 213 13 243 13 274 13 305
-13 13 490 13 521 13 552 13 583 13 614
*14 13 804 13 836 13 868 13 900 13 932

.15 14 125 14 158 14 191 14 223 :4 256
*Ifi 14 454 14 488 14 521 14 555 .4 588
*17 14 791 14 825 14 859 14 894 14 928
~18 15 136 15 171 15 205 15 241 1.5 276
-19 15 488 15 524 15 560 15 596 5 631

*20 15 849 15 885 15 922 15 959 15 996
.21 16 218 16 255 16 293 16 331 16 368
*22 16 596 16 634 16 672 16 711 16 749
-23 16 982 17 022 17 061 17 100 !7 140
024 17 378 17 418 17 458 17 498 17 539

*25 17 783 17 824 17 865 17 906 .7 947
*26 18 197 18 239 18 281 18 323 .8 365
-27 18 621 18 664 18 707 18 750 18 793
.28 19 05.5 19 099 19 143 19 187 !9 231
*29 19 498 19 543 19 588 19 634 .9 679

*30 19 953 19 999 20 045 20 091 !O 137
*31 20 417 20 464 20 512 20 559 !O 606
-32 20 893 20 941 20 989 21 038 !l 086
a33 21 380 21 429 21 478 21 528 !l 577
*34 21 878 21 928 21 979 22 029 !2 080

-35 22 387 22 439 22 491 22 542 !2 594
.36 22 909 22 961 23 014 23 067 !3 121
-37 23 442 23 496 23 550 23 605 !3 659
-38 23 988 24 044 24 099 24 155 !4 210
*39 24 547 24 604 24 660 24 717 !4 774

*40 25 119 25 177 25 236 2S 293 15 351
*41 25 704 25 763 25 823 25 882 !S 942
-42 26 303 26 363 26 424 26 485 !6 546
-43 26 915 26 977 27 040 17 102 :7 164
*44 27 542 27 606 27 669 17 733 :7 797

-45 28 184 28 249 28 314 18 379 18 445
*46 28 840 28 907 28 973 19 040 :9 107
-47 29 512 29 580 29 648 19 717 .9 785
.48 30 200 30 269 30 339 $0 409 0 479
-49 30 903 30 974 31 046 11 117 1 189

-

I
I
I

1

1
I
I

1
I
1

1

1

1

I
I
1

I
I
I
I
I

2
;
;
;
;

2
2
2
2
2

2
2
2
2
2

2
2
2
3
3

TABLE  2 ANTI-LOGARITHMS
-.-

5 6 7

10 11t
10 351
10 59:
10 835
11092

10 13!
10 37:
10 61;
10 864
11 11;

11 35c
11 614
11 885
12 162
12 445

11 37t
11 641
11912
12 19c
12 474

1140:
11662
1194C
12 218
12 503

12 735 12 764
13 032 13 062
I3 335 13 366
13 646 13 677
I3 964 13 996

12 794
13 092
13 397
13 709
14 028

14 289 14 322
I4 622 14 655
I4 962 14 997
IS 311 1.5 346
LS 668 15 704

14 355
14 689
15 031
15 382
15 74c

16 032 i6 069
L6406 16444
I6 788 16 827
17 179 L7 219
17 579 I7 620

16 106
16 482
16 866
17 258
17 660

!2 646 !2 699
!3 174 !3 227
!3 714 !3 768
!4 266 !4 322
!4 831 !4 889

!S 410 !5 468
!6 002 !6 062
!6 607 !6 669
17 227 !7 290
17 861 !7 925

!8 510 !8 576
19 174 !9 242
19 8.54 !9 923
‘0 549 10 620
81 261 ;I 333

-.
3
i
7
1
7

i

,

1

,

1 :

:

2
;
,1
:

:
;
2
i
2

2
:
2

?
-

10 16:
10 39!
10 641
10 885
1114:

17 989 I8 030
18 408 I8 450
18 836 I8 880
I9 275 L9 320
19 724 L9 770

18 072
18 493
18 923
19 364
19 815

!O 184 !O 230
!O 6.54 !O 701
!l 135 11 184
!l 627 !l 677
!2 131 !2 182

10 277
10 749
21 232
21 727
22 233

22 751
23 281
!3 823
!4 378
!4 946

15 527
!6 122
!6 730
!7 353
!7 990

!8 642
!9 309
!9 992
10 690
I1 405

27

8 9

10 181
10 42:
10 66(
10 911
11 16!

10 209
10 447
10 691
10 94a
11 194

11 425
11 69!
11 96:
12 24t
12 531

11455
11 722
11995
12 274
12 560

12 82:
13 121
13 428
13 74c
14 06C

12 853
13 152
13 459
13 772
14 093

14 388
14 723
15 06C
15 41;
15 776

14 421
14 757
15 101
15 453
15 812

16 144
16 52C
16 904
17 298
17 701

16 181 4 7 11 15 18 22 26 30 33
16 558 4 8 11 15 19 23 26 30 34
16 943 4 8 12 IS 19 23 27 31 35
17 338 4 8 12 16 20 24 28 32 36
17 742 4 8 12 16 20 24 28 32 36

18 113
18 535
18 967
19 409
19 861

18 155 4 8 12 17 21 25 29 33 37
18 578 4 8 13 17 21 25 30 34 38
19 011 4 9 13 17 22 26 30 35 39
19 454 4 9 13 18 22 26 31 35; 40
19 907 5 9 14 18 23 27 32 36 41 _

20 324
20 797
21281
21 777
22 284

20 370 s 9 14 19 23 28 32 37 42
20 845 5 10 14 19 24 29 33 38 43
21 330 5 10 15 19 24 29 34 39 44
21 827 5 10 15 20 25 30 35 40 45
22 336 5 10 1s 20 25 31 36 41 46

22 803
23 336
23 878
24 434
1.5 003

22 856 5 10 16 21 26 31 37 42 47
23 388 5 11 16 21 27 32 37 43 48
23 933 5 11 16 22 27 33 38 44 49
24 491 6 11 17 22 28 34 39 45 so
25 061 6 11 17 t3 29 34 40 46 51

,s 586
26 182
26 792
!7 416
!8 054

25 645 6 12 18 !3 29 35 41 47 53
26 242 6 12 18 !4 30 36 42 48 54
26 853 6 12 18 14 3i 37 43 49 55
!7 479 6 13 19 !5 31 38 44 50 56
28 119 6 13 19 !6 32 39 45 51 98

!8 708
t9 376
10 061
10 761
I1 477

28 774 7 13 20 !6 33 39 46 52 59
29 444 7 13 20 !7 34 40 47 54 60
30 130 7 14 21 !8 34 41 48 5.5 62
30 832 7 14 21 !8 35 42 49 56 63
31550 7 14 22 29 36 43 50 58 65

- -

MEAN D IFFERENCES

1 2 3

-

-1

4 5 6 7 8 9
- - - -

2 5 7 9 12 14 16 19 21
2 5 7 10 12 14 17 19 21
2 5 7 10 12 15 17 20 22
3 5 8 10 13 15 18 20 23
3 5 8 10 13 15 18 20 23

3 5 8
3 5 8
3 5 8
3 6 8
3 6 9

3 6 9
3 6 9
3 6 9
3 6 9
3 6 10

3 7 10
3 7 10
3 7 10
4 7 11
4 7 11

11 13 16 18 21 24
11 13 16 19 21 24
11 14 16 19 22 25
11 14 17 20 22 2.5
11 14 17 20 23 26

12 15 18 21 24 26
12 15 18 21 24 27
12 15 18 21 25 28
13 16 19 22 2S 28
13 16 19 22 26 29

13 16 20 23 26 30
13 17 20 24 27 30
14 17 21 24 28 31
14 18 21 25 28 32
14 18 22 25 29 32

( Continued )
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-

, .50 ,
*51
*52
-53
*j4

31623 31 696
32 359 32 434
33 113 33 189
33 884 33 963
34 674 34 754

*55 35.481 35 563
‘59 36 308 36 392
*.57 37 154 37 239
5% 38 019 38 107
59 38 905 38 994

-60 39 811 39 902
~61 40 738 40 832
*62 41 687 41 783
*63 42 6.58 42 756
*64 43 652 43 752

*65
-66
-67
-6%
-69

44 668 44 771 44 875 44 978 45 082 45 186 45 290, 45 394 45 499 45 604 10 ‘21 31 42 52 62 73 83 94
45 709 45 814 4.5 920 46 026 46 132 46 238 46 345 46 4.52 46 559 46 666 11 21 52 43 53 64 75 85 96
46 774 46 881 46 989 47 098 47 206 47 315 47 424 47 534 47 643 47 753 11 22 33 44 54 65 76 87 98
47 863 47 973 48 084 48 195 48 306 4s 417 48 529/ 48 641 48 753 48 865 11’ 22 33 45 56 66 7% 89 100
48 97% 49 091 49 204 49 317 49 431 49 545 49 659, 49 774 49 888 50 003 11 23 34 46 57 68 80 91 103

-70 50 119 50 234 50 350 50 466 50 582 50 699 50 816 50 933 51050 51 168 12 23 35 47 58 70 82 93 105
071 51 286 51404 51 523 51 642 51 761 51 880 52 000I 52 119, 52 240 52 360 12 24 36 48 60 72 84 % 108
-72 52 481 52 602 52 723 52 845 52 966 53 088 53 211 53 333 53 456 53 580 12 24 37 49 61 73 85 98 110
‘73 53 703 53 827 53 9.51 54 075 54 200 54 325 54 450I 54 576I 54 702 54 828 13 25 38 50 63 75 88 100 113
*74 54 954 55 081 55 208 5’5 336 55 463 55 590 55 719 55 847 55 976 56 105 13 26 38 51 64 77 90 102 115

-75 56 234 56 364
-76 57 544 57 677
-77 58 884 59 020
.78 60 256 60 395
-79 61 659 61 802

,

56 494 56 624 56 754 56 885 57 016 57 148 57 280 57 412 13 26 39 52 66 79 92 135 11%
57 810 57 943 5% 076 58 210 58 345 58 479, 58 614 58 749 13 27 40 54 67 80 94 1’07 121
59 156 59 293 59 429 59 566 59 704 59 841 59 979 60 117 14 27 41 55 69 82 96 110 123
60 534 60 674 60 814 60 954 61 094 61235 61 376 61 518 14 28 42 56 70 84 98 112 126
61 944 62 087 62 230 62 373 62 517 62 661 62 806 62 951 14 29 43 58 72 86 101 115 130

.a0
-81
*82
*83
*84

*85
*%6

63 096 63 241 63 387 63 533 63 680 63 826 63 973 64 121 64 269 64 417 15 29 44 59 74 88
64 565 64 714 64 863 65 013 65 163 65 313 6.5 464 65 615 65 766 65 917 15 30 45 60 75 90
66 069 66 222 66 374 66 527 66 681 66 834 66 988 67 143 67 298 67 453 15 31 46 62 77 92
67 608 67 764 67 920 68 077 68 234 68 391 68 549 6% 707 68 865 69 024 16 32 47 63 79 95
69 183 69 343 69 503 69 663 69 823 69 984 70 146 70 307 70 469 70 632 16 32 48 64 81 97

103 11% 132
105 120 135
108 123 139
110 126 142
113 129 145

70 79.5 70 958 71 121 71 285 71450 71 614 71 779 71 945 72 111 72 277 17 33 50 66 83 99 116 132 149
72 444 72 611 72 77% 72 946 73 114 73 282 73 451 73 621 73 790 73 961 17 34 51 6% 85 101 11% 135 152
74 131 74 302 74 473 74 645 74 817 74 989 75 162 75 336 75 509 75 683 17 35 52 69 87 104 121 138 156
75 858 76 033 76 208 76 384 76 560 76 736 76 913 77 090 77 268 77 446 18 35 53 71 89 107 125 142 159
77 625 77 804 77 983 78 163 78 343 78 524 78 705 78 886 79 068 79 250 1% 36 54 72 91 109 127 145 163

.87

.88
-89

-90 79 433 79 616 79 799 79 983 80 168 80 353 80 538 80 724 80 910 81 096 19 37 56 74 93 111 130 148 167
*91 81 283 81470 81 658 81 846 82 035 82 224 82 414 82 604 82 794 82 985 19 38 57 76 95 113 132 151 170
-92 83 176 83 368 83 560 83 753 83 946 84 140 84 333 84 528 84 723 84 918 19 39 58 78 97 116 136 155 175
.93 85 114 85 310 85 507 85 704 85 901 86 099 86 298 86 497 86 696 86 896 20 40 60 79 99 119 139 158 178
*94 87 096 87 297 87 498 87 700 87 902 88 105 88 308 88 512 88 716 88 920 20 41 61 81 102 122 ‘42 162 183

.95 89 125 89 331 89 536 89 743
*96 91 201 91411 91 622 91 833
*97 93 325 93 541 93 756 93 972
-98 95 499 95 719 9.5 940 96 161
*99 97 724 97 949 98 175 98 401

59 950 90 157 90 365 90 573 90 782 90 991 21 42 62 83 1n4 125 146 IL6 187
92 045 92 257 92 470 92 683 92 897 93 111 21 42 64 85 106 ;?7 149 170 191
14 189 94 406 94 624 94 842 95 060 95 280 22 43 65 87 109 130 152 174 195
96 383 96 605 96 828 97 051 97 275 97 499

I
22 44 67 89 111 133 lxi 17% 2cO

38 628 Pa 855 99 083, 99 312 99 541 99 770 23 46 6% 91 114 137 160 182 205

0 1

-

- .
,

,

I

2 3 4 5 6 7 8 9 -

1 2 3 4 5 6 7 8 9
- . -.

31 769 31 842 31 916 31989
32 509 32 584 32 659 32 735
‘33 266 33 343 33 420 33.497
34 041 34 119 34 198 34 277
34 834 34 914 34 995 35 075

32 063
32 809
33 574
34 356,
35 156L

35 975
36 813
37 670I

38 548
39 446

32 1371 32 211 32 285
32 885 32 961 33 037
33 651 33.729 33 806
34 435 34 514 34 594
35 237 35 318 35400

7 1.5 22 29 37 44
8 15 23

52 59 66 1
30 38 45 53 60 68

8 15 23 31 39 46 54 62 69
8‘ 16 24 32 40 47 55 63 71
8 16 24 32 40 48 56 65 73

35 645 35 727 3.5 810 35 892
36 475 36 559 36 644 36 728
37 325 37 411 37 497 37 584
38 194 38 282 38 371 38 459
39 084 39 174 39 264 39 355

36 058I 36 141 36 224 8 16 25 33 41 50 58 66 74
36 898 36 983 37 068 8 17 25 34 42 51 59 68 76
37 757 37 844 37 931 9 17 26 3.5 43 52 61 69 78
38 637 38 726 38 815 9 1’8 2.7 35 44 53 62 71 80
39 537 39 628 39 719 9 1% 27 36 45 54 63 72 82

39 994 40 087 40 179 40 272 40 365 40 458 40 551 40 644 9 19 28 37 46 .56 65 74 83
40 926 41 020 41 115 41 210 41-30.5 414001 41495 41 591 9 19 28 38 47 57 66 76 85
41 879 41976 42 073 42 170 42 267 42 364 42 462 42 560 10 19 29 39’ 49 _ 58 68 78 87
42 855 42 954 43 053 43 1.52 43 251 43 351 43 451 43 551 10 20 33 40 50 60 70 80. 89
43 853 43 954 44 055 44 157 44 259 44 361 44 463 44 566 10 20 30 41 51 61 71 81 91

TABLE 2 ANTi-LOGARITHMS  - Conld
- - -

I MEAN D IFFERENCES
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:OMMON
- LOG

-01
*02
*03

N A T U R A L COrnrnON NATURAL

LOG LOG LOG

a023 025 85 a34 -782 b?? 93 -67 1.542 732 01
-046 051 70 -35 *805 904 78 -68 1.565  757 86
.069 077 5.5 *36 *828 930 63 -69 1.588 783 71

-04 -092 103 40
*05 .11.5  129 25
*06 *138 155 11

*37 -8.51  956 48
*38 -874 982 34
*39 -898 008 19

*07 ml61 180 96
-08 ml84  206 81
-09 -207 532 66

40 .921034  04
*4l a944 059 89
-42 -967 085 74

*lO ~230  258 51
*11 *253 284 36
-12 .276 310 21

*43 *990 111 59
44 1.013 137 44
-45 1.036 163 29

*13 .299 336 06
*14 a322 361 91
*15 .345 387 76

.46 I.059  189 14
*47 1.082  214 99
-48 l-105  240 84

.16 -368  413 61 *49 1.128  266 70
-17 -391439 47 *50 1*151 292 55
.18 -414 465 32 -51 l-174 318 40

*19 .437 491 17 a52
*20 *460 517 02 -53
-21 -483 542 87 -54

l-197 344 25 -85 1.957  197 33
I.220 370 10 -86 1.980 223 18
1.243 395 95 -87 2.003 249 03

-22 -506 568 72
a23 ~529 594 57
-24 ..552  620 42

-55 l-266  42180
*56 1.289 447 65
-57 1.312 473 50

-25 -575 646 27
*26 *598 672 12
*27 -621  697 98

*58 l-335 599 35
-59 1.358  525 20
60 1.381 551 06

-28 *644 723 83
a29 -567 749 68
-30 -690 77.5 53

*61 1.404 576 91 -94 2.164 429 99
*62 1.427 602 76 -95 2.187 4.55 84
*63 1.450 628 61 -96 2.210 481 69

-31 *713 801 38 -64 1.473 654 46
a32 .736 827 23 -65 1.496 680 32
-33 .759 853 08 -66 1.519  706 17

TABLE 3A COMMON LOGARITHMS

C0MM0N N A T U R A L

L O G L O G

*70 l-611  809 57
*71 1.634 835 42
-72 1.657  861 27

-73 l-680 887 12
-74 l-703  912 97
*75 l-726 938 82

-76 l-749 964 67
*77 1.772  930 52
.78 1.796 016 37

-79 1.819 042 22
*so l-842 068 07
*a1 1.865 093 93

-82 1,888  119 78
*83 1.911 145 63
*a4 1.934 171 48

+B 2.026 274 88
-89 2.049  300 73
90 2.072 326 58

-91 2.095  352 43
*92 2.118 378 29
-93 2.141404  14

.97 2.233 507 55
a98 2.256 533 40
*99 2.279 559 25

1.00 2.302 585 09
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x 0 1 2 3 4 5 6 7 8 9

).OOO  0
1.095 3
1.182 3
I.262 4
3.336 5

109 9 019 8
1044 1133
1906 1989
1700 277 6
343 6 350 7

1121 4 1 8 7
476 2 4824
536 5 542 3
593 3 598 8
647 1 652 3

698 1 703 1
7 4 6 7  7 5 1 4
793 0 797 5
837 2 841 6
8796 883 8

129 6
22 2
!07 0
!85 2
157 7

)39 2
310
!I5 1
!92 7
164 6

)48 8
.39 8
!23 1
100 1
171 6

167  7
1570
139 0
314 8
385 3

177  0 186 2
L6.5 5 I74 0
246 9 254 6
322 1 329 3
392 0 398 8

1.5
1.6
1.7
1.8
l-9

D.405  5
0.470 0
0.530 6
0.587 8
0.641 9 ,

,

125 3
188 6
i48 1
504  3
557  5

131 8
194 7
j53 9
509  8
562 7

138 3
500  8
559 6
515 2
567 8

444  7
506 8
565 3
520 6
572 9

451 1
512 8
571 0
625 9
678 C

457 4 463 7
518 8 524 7
576 6 582 2
631 3 636 6
683 1 688 1

2.0
2.1
2.2
2.3
2.4

0.693 1
0.741 9
0.788 5
0.832 9
0.875 5

708 0
756 1
302 0
345 9
387 9

712 9
760 8
306 5
350 2
592 0

717 8
765 5
310 9
854 4
896 1

722 7
770 1
515 4
B587
900 2

727 5
774 7
819 8
862 S
904 2

732 4 737 2
779 3 783 9
824 2 828 6
867 1 871 3
908 3 912 3

2.5
2.6
2.7
2.E
2.5

0.916 3
0.955 5
0.993 3
1.029 t
1.064 7

920 3 924 3
9 5 9 4  9 6 3 2
996 9 I.000 6
033 2 0367
068 2 071 6

101 9 105 3
1 3 4 6  1 3 7 8
1663 j 1694
196 9 1.200 C
226 7 229 6

2 5 5 6  2585
283 7 286 5
3 1 1 0  3 1 3 7
337 6 340 :
363 5 366 1

388 8 / 391 c
4 1 3 4  4 1 5 5
437 5 439-F
460 9 463 :
483 9 486 I

928 2
967 C
DO4 3
040 3
075 c

932 2
970 8
008  C
043 E
078 4

936 1
974 6
011 C
0472
081 E

940 c
978 3
015 2
050 E
085 :

943 s
982 1
018 E
054 I
088 t

947 8 951 7
985 8 989 5
022 5 026 0
057 8 061 3
091 9 095 3

3.c
3.1
3.;
3.2
3.4

I.098 C ,

I.131 4I

I.163 i1

1.193 s) ’
I.223 I1

108 t
141 C
172 !
203 C
232 C

111 s
144 i
175 C
206 C
235:

115 1
147 4
178’;
209 C
238 4

118 4
15OC
181;
211 5
241 :

121 ;
153;
184f
214 (
244 :

1249 1282
156 9 1600
187 8 1909
217 9 220 8
247 0 249 9

3.!
3.f
3.:
3.f
3.!

I.252 f3
1.280 !3

1.303 :I
I.335 (1
1.361 (1

261 :
289 ;
316 1
342 !
368 t

264 1
292 (
319 I
345 !
371 :

266 <
294 ;
321 t
348 1
373 :

269 t
297 !
324 1
350:
376 :

272 t
300 :
327 1
353 :
378 I

275 4 278 2
302 9 305 6
329 7 332 4
355 8 358 4
381 3 383 8

4.1
4.1
4.:
4.:
4.8

1.386  :f
I.411 (1
I.435  IL
I.458 t5
I.481 I5

393 I
418 :
442 ;
465 f
488 ‘

396 :
420 :
444 t
467 !
490 :

398 :
423 :
446 !
470 :
492 !

401 :
425 1
449 :
472 !
49.5

403 t
427 ’
4.51 t
474 I
497 ’

406 1 408 5
430 3 432 7
454 a 456 3
477 c 479 3
499 6 501 9

4.!
4.C
4.!
4.1
4.!

1.5041 506 3 508 5
I.526 :1 5282 5304
I.547 t5 5 4 9 7  5518
I.568 t5 5 7 0 7  5 7 2 8
I.589 ;, 591 3 593 3

1
I

,

/

1

15 :

510:
532 t
553 !
574 I
595 :

512 !
534;
556 (
576 !
597 i

515 :
536:
558 I
579 (
599 1

517 :
539 (
560 :
581 (
601 L

519 1
541 :
562 :
5 8 3
603 1

521 7 523 F 2 4 7 9 11 13 15 18 20
543 3 545 4 2 4 6 9 11 13 15 17 19
564 4 566-S 2 4 6 8 11 13 15 17 19
585 1 587 2 2 4 6 8 10 12 14 16 19
605 4 607 4 2 4 6 8 10 12 14 16 18

5.C
5.1
5.2
5.3
5.4

I.609 4
I.629 2
I.648 5
1.667 7
I.686 4

6 1 1 4  6 1 3 4
631 2 633 2
650 6 652 5
6696 671 5
688 2 690 1

615 4
635 1
654 4
673 4
691 s

617 4
637 1
656 :
675 i
693 C

619 4
63Y C
658 ;
677 1
695 t

621 1
640 !
660 I
679 (
697 ‘

623 :
642 !
662 i
680 I
699 :

625 3 627 : 2 4 6 8 10 12 14 16 18
644 S 646 7 2 4 6 8 10 12 14 16 18
663 9 665 E 2 4 6 8 10 11 13 15 17
682 7 684 5 2 4 6 7 9 11 13 15 17
701 1 702 5 2 4 5 7 9 11 13 15 17

1 i

loge I O ’ 2.302 6 4*6C

TABLE 3B NATURAL LOGARITHMS

(to the base e that is loge X, where n is the number)

Natural Logarithms of 10+p

3 4 5 6 7 8 9

I f- M E AN D I F F E R E N C E S
-Fh
I 2 3 C 5 6

1 19 29
) 17 26
3 16 24
7 15 22
7 14 21

8 48 57
5 44 52
2 40 48
0 37 44

:8 35 41

6 13 19
6 12 18
6 11 17
5 11 16
5 10 15

16 32 39
!4 30 36
!4 29 34
!2 27 32
!I 26 31

5 10 15
5 9 14
4 9 13
4 9 13
4 8 12

4

3
3
3
3
2

2
2
2
2
2

2
1
1
1
I

1
I
1
1
‘1

I

!O 24 29
.9 23 28
.8 22 27
.7 21 26
16 20 24

4 8 12
4 8 11
4 7 11
4 7 11
3 7 10

3 7 10
3 6 10
3 6 9
3 6 9
3 6 9

.6 20 24
15 19 23
15 18 22
14 18 21
L4 17 20

I3 16 20 23 26 30
13 16 19 22 25 29
12 15 18 22 25 28
12 1.5 18 21 24 27
12 15 17 20 23 26

3 6 8 11 14 17
3 5 8 11 14 16
3 5 8 11 13 16
3 5 8 10 13 16
3 5 8 10 13 15

2 5 7
2 5 7
2 5 7
2 5 7
2 5 7

10 12 15
10 12 14
9 12 14
9 12 14
9 11 14

6
6
5
5
4

4
4
4
5
?

3
3
:

,1
I‘
1

7 8 9’

17 76 86
11 70 78
‘6 64 72
;2 59 67
.8 55 62

..5 52 58

.2 48 55
10 46 51
I8 43 49
16 41 46

14 39 44
13 37 42
11 36 40
10 34 38
!9 33 37

!7 31 35
/6 30 34
25 29 33
25 28 32
24 27 31

20 23 25
19 22 25
19 21 24
18 21 23
18 20 23

17 20 22
17 19 22
16 19 21
16 18 21
16 18 20

2 6.997 8 9.210 3 11.512 9 13.815 5 16.118  1 18.420 7 20.723 3
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TABLE 3B NATURAL LOGARITHMS - co&

x 0 1 2 3 4 5 6 7 8 9 M EAN DIFFEREEKCES
I -h------------y
12 3 4 5 6 7 8 9

5.5 I.704 7 706 6 708 4 710 2 712 0 713 E 715 6 717 4 719 2 721 0 1 4 5 7 9 11 13 14 16
5.6 I.722 8 724 6 736 3 728 1 729 9 7317 733 4 735 2 737 0 738 7 2 4 5 7 9 11 12 14 16
5.7 1.740 5 742 2 744 0 74s 7 747 5 749 2 750 9 752 7 754 4 756 1 2 3 5 7 9.10 12 14 16
5.8 I.757 9 759 6 761 3 763 0 764 7 766 4 768 1 769 9 771 6 773 3 2 3 5 7 9 10 12 14 15
5.9 1.775 0 776 6 778 3 780 0 781 7 783 4 785 1 786 7 788 4 790 1 2 3 5 7 8 10 12 13 15

6.0 I.791 8 793 4 795 1 796 7 798 4 800 1 801 7 803 4 805 0 806 6 2 3 5 7 8 10 12 13 15
6.1 1.808 3 809 9 811 6 813 2 8148 816 5 818 1 819 7 821 3 822 9 2 3 5 6 8 10 11 13 15
6.2 I.824 5 826 2 827 8 829 4 8Zl 0 832 6 834 2 835 8 837 4 839 0 2 3 5 6 8 10 11 13 14
6.3 I.840 5 842 1 843 7 845 3 846 9 848 5 850 0 851 6 853 2 854 7 2 3 5 6 8 9 11 13 14
6.4 1.856 3 857 9 659 4 861 0 862 5 864 1 865 6 867 2 868 7 870 3 2 3 5 6 8 9 11 12 14

6.5 I.871 8 873 3 874 9 876 4 877 9 879 5 881 c 882 5 884 0 885 6 2 3 5 6 8 9 11 12 14
6.6 I.887 1 888 6 890 1 891 6 893 1 894 6 896 1 897 6 899 1 900 6 2 3 5 6 8 9 11 12 14
6.7 I.902 1 903 6 905 1 906 6 908 1 909 5 9110 912 5 914 0 9155 1 3 4 6 7 9 10 12 13
6.8 I.916 9 918 4 919 9 921 3 922 8 924 2 925 7 927 2 928 6 930 1 1 3 4 6 7 9 10 12 13
6.9 1.931 5 933 0 934 4 935 9 937 3 938 7 940 2 941 6 943 0 944 5 1 3 4 6 7 9 10 12 13

7.0 I.945 9 947 3 948 8
7.1 1.960 1 961 5 962 9
7.2 1.974 1 975 5 976 9
7.3 I.987 9 989 2 990 6
7.4 2.001 5 002 8 004 2

950 2 951 6 953 0 954 4 955 9 957 3 958 7 1 3 4 6 7 9 10 11 13
964 3 96.5 7 967 1 968 5 969 9 971 3 972 7 1 3 4 4 7 8 10 11 i3
978 2 979 6 981 0 982 4 983 8 985 1 986 5 1 3 4 6 7 8 10 11 12
992 0 993 3 994 7 996 1 997 4 998 8 2.000 1 1 3 4 5 7 8 10 11 12
005 5 006 9 008 2 009 6 010 9 0122 013 6 1 3 4 5 7 8 9 11 12

7.5 2.014 9 016 2 017 6
7.6 2.028 1 029 5 030 8
7.7 I.041 2 0425 043 8
7.8 2.054 1 055 4 056 7
7.9 2.066 9 068 1 069 4

0183
032 1
045 1
058 0
070 7

020 2 021 5 022 9 024 2 025 5 026 8 1 3 4
033 4 034 7 036 0 037 3 038 6 039 9 1 3 4
0464 047 7 049 0 050 3 051 6 052 8 ! 3 4
059 2 060 5 061 8 063 1 064 3 065 6 1 3 4
071 9 073 2 074 4 075 7 076 9 078 2 1 3 4

9 11 12
9 10 12
9 10 12
9 10 11
9 10 11

8.0 2.079 4 080 7 081 9
8.1 2.091 9 093 1 094 3
8.2 2.104 1 105 4 106 6
8.3 2.116 3 117 5 118 7
8.4 2.128 2 129 4 130 6

083 2 084 4 085 7 086 9 088 2 089 4 090 6 1 3 4
095 6 096 8 098 0 099 2 100 5 101 7 102 9 1 2 4
107 8 109 0 110 2 1114 112 6 113 8 115 0 1 2 4
119 9 121 1 122 3 123 5 1247 125 8 127 0 1 2 4
131 8 133 0 1342 135 3 136 5 1377 138 9 1 2 4

5 7 8
5 7 8
5 6 8
5 6 8
5 6 8

5 6 7
5 6 7
5 6 7
5 4 7
5 4 7

8.5 2.140 1 141 2 1424 143 6 1448 145 9 147 1 1483 1494 1506 1 2 4
8.6 2.151 8 1529 1541 155 2 156 4 1576 158 7 1599 161 0 1622 1 2 3
8.7 2.163 3 1645 165 6 1668 1679 169 1 1702 171 3 1725 173 6 1 2 3
8.8 2.174 8 1759 1770 178 2 179 3 1804 181 5 1827 183 8 1849 1 2 3
8.9 2.186 1 187 2 1883 1894 190 5 1917 192 8 193 9 195 0 196 1 1 2 3

9.0 2.197 2 198 3 199 4 200 6 201 7 202 8 203 9 205 0 206 1 207 2
9.1 2.208 3 209 4 210 5 211 6 212 7 213 8 214 8 215 9 217 0 218 1
9.2 2.219 2 220 3 2214 222 5 223 5 224 6 225 7 226 8 227 9 228 9
9.3 2.230 0 231 1 232 2 233 2 234 3 235 4 236 4 237 5 238 6 239 6
9.4 2.240 7 241 8 242 8 243 9 245 0 246 0 247 1 248 1 249 2 250 2

5 4 7
5 6 7
5 6 7
5 6 7
4 6 7

4 6 7
4 5 7
4 5 6
4 5 6
4 5 6

9.5 2.251 3 252 3 253 4 254 4 255 5 256 5 257 6 258 6 259 7 260 7
!b6 2.261 8 262 8 263 8 264 9 265 9 267 0 268 0 269 0 270 1 271 1
9.7 2.272 1 273 2 274 2 275 2 276 2 277 3 278 3 279 3 280 3 2814
9.8 2.2814 283 4 284 4 285 4 286 5 287 5 288 5 289 5 290 5 291 5
9.9 2.292 5 293 5 294 6 295 6 296 6 297 6 298 6 299 6 300 6 301 6

4 5 6
4 5 6
4 5 6
4 5 6
4 5 6

9 10 11
9 10 11
9 10 11
8 10 11
8 9 11

8 9 11
8 9 10
8 9 10
8 9 IO
8 9 10

8 9 IO
8 9 10
8 9 10
7 9 10
7 8 10

7 8 9
7 8 9
7 8 9
7 8 9
7 8 9

10.0 2.302 6

1 2 3
1 2 3
1 2 3
1 2 3
1 2 3

1 2 3
1 2 3
1 2 3
1 2 3
1 2 3

711 1

loge 10-n n97 4

Natural Logarithms of 10-n

2 3 4 5 6 8 9

g94 8 %92 2 5789 7 IF487 1 12.184 5 iF8819 a iF579 3 %276 7
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x ex e-s Sinh x Cosh x Tanh x Coth x

0.010
0.020
0,030

:.-O?

1.010 05 0.990 05
I.020 20 0.980 20
1 a030  46 0.970 45
l-040 81 0.960 79
l-051 27 0.951 23

0.010 00
0.020 00

8:!zz
0.050 02

1 +WO 05 0.010 00 100-003
l*OOO 20 o-020  00 SOW6  7
ImO 45 0*029 99 33.393 3
l-000 80 0.039 98 25.813 3
l+Ol 25 O-049 96 20.016 7

Kz:
0.080
0.090
O-100

I.061 84
1.072 51

::z: f?
l-105 17

0.941 76 0.060 04 1+0180 0.059 93 16.686 7
0.932 39 0.070 06 1.002 45 0.069 89 14.309 0
O-923 12 0.080 OS l-003 20 O-079  83 12.526 7
0.913 93 0.090 12 1.004 05 0.089 76 11.141 I
0.904 84 O*lOO 17 lGO5  00 0.099 67 10.033 3

@II0

X::::
0.140
O-150

l-116 28 0.895 83 0.110 22 1.006 06
1.127 50 0.886 92 0.120 29 1.007 21
1.138 83 0.878 10 0.130 37 I.008 46
l-150 27 0.869 36 O-140 46 1.009 82
1.161 83 0.860 71 0.150 56 1.011 27

0.109 56
0.119 43
0.129 27

8:::: ::

9.127 55
8.373 29
7.735 59
7.189 46
6.716 59

1.173 51 0.852 14 O-160 68
1.185 30 0.843 67 0.170 82
1.197 22 0.835 27 0.180 97
1.209 25 0.826  96 o-191  14
l-221 40 0+318  73 0.201 34

::::: :;
1.016 24
l-018 10
1.020 07

::z: %‘:
5.615 43
5.326 34
5.066 49

0.210

:::3200
O-240
0,250

l-233 68 0.810 58 0.211 55 I.022 13
I.246 08 0.802 52 0.221 78 I *024  30
I.258 60 0.794 53 0.232 03 1.026 57
I.271 25 0.786 63 0.242 31 l-028 94
I.284 02 0.778 80 0.252 61 1.03141

0.158 65
0.168 38

8’:;; Y!
01197 38

0.206 97
O-216 52
0.226 03
0.235 50
0.244 92

4.831 70
4-618  55
4.424 22
4-246 36
4.082 99

I.296 93 0.771 05 0.262 94 1.033 99 0.254 30
I.309 96 0.763 38 0.273 29 1.036 67 O-263  62
I.323 13 0.755 78 0.283 67 I.039 46 0.272 90
1.336 43 0.748 26 O-294 08 1.042 35 O-282 14
1.349 86 0.740 82 0.304 52 1.045 34 O-291 31

3.932 43
3.793 27
3.664 28

o-310
0.320
O-330

8::::

1.363 42
l-377 13

:::;s ‘9:
I.419 07

0.733 45
0.726 15
0.718 92
0.711 77
0.704 69

::Z Z
0.336 02
0.346 59
o-357 19

1*048 44

::“o::  “9:
I.058 36
1.06188

0.300 44
o-309 51
0.318 52

“0:::: ::

3.139 51
3.053 65
2.972.87

0.360 l-433 33 0.697 68 0.367 83. l-065 50 0.345 21 2.896 75
0.370 1447 74 O-690 73 0.378 50 1.069 23 0.353 99 2.824 92
O-380 1.462 20 0.683 86 O-389 21 l-073 07 0.362 71 2-757  04
O-390 l-476 98 0.677 06 0.399 96 1.077 02 0.371 36 2.692 80
0400 I.491 82 0.670 32 0.410 75 1.081 07 0.379 9s 2.631 93

o-410
0.420
0.430

X:E

I.506 82
l-521 96

::::: ;:
l-568 31

O-663  65 0.421 58 1.085 23 0.388 47 2.574 18
0.657 05 0.432 46 I.089 50 0.396 93 2.519 33
0.650 51 o-443 37 I.093 88 040.5 32 2.467 18
0.644 04 0.454 34 1.098 37 0.413 64 2.417 54
O-637 63 0.465 34 1.102 97 0.421 90 2.370 24

O-460
o-470

8:ZX
@SO0

:*:z  ;;.
1.616 07
I.632 32
l-648 72

0.631 28 O-476 40 1.107 68 0.430 08
O-625 00 0.487 50 1.112 50 0.438 20
0.618 78 O-498  65 1.11743 0446 24
0.612 63 o-509 84 1.122 47 0.454 22
0.606 53 0.521 10 I.127 63 0.462  12

2.325 13
2.282 07
2.240 93
2.201 59
2.163 95

::::: :;
1.698 93
1.716 01
l-733 25

0.600 50 0.532 40 l-132 89 0.469 94 2.127 91
0.594 52 o-543 75 1.138 27 0.477 70 2.093 34
0.588 60 0.555 16 l-143 77 0.485 38 2.060 26
O-582 75 0.566 63 1.149 38 0.492 99 2.028 45
O-576 95 0.578 15 1.155 10 0.500 52 1.997 92

0.560
0.570

8::;:
0.600

0.571 21 0.589 73 1.160 94 0.507 98 1.965 59
0.565 52 O-601 37 1.166 90 0.515 36 1.940 39
0.559 90 0.613 07 1.172 97 0.522 66 1.913 27
0.554 33 0.624 83 1.179 16 0.529 90 1.887 16
0.548 81 0.636 65 I.185 46 0.537 05 1.862 03

0.610

X:Z

8:::

::::: tz
I.877 61
l-896 48
l-915 54

0.543 35
0.537 94
O-532 59
0.527 29
O-522 05

00:6Q1680  :;
0.672 51
0.684 59
0.696 75

I.191 89 0.544 13 1.837 81
1.198 44 0.551 13 1.814 46
1.205 10 0.558 05 1.791 95
I.211 89 0.564 90 1.770 2 3
I.218 79 0.571 67 1.749 26

TABLE 4 EXPONENTIAL AND HYPERBOLIC FUNCTIONS

(Continued)
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x 63% 61 Sinh x Cosh n Tanh x

0.660 1.934 79 0.516 85 0.708 97 1.225 82
0.670 1.954 24 0.511  71 0.721 26 1.232 97
0.680 1.973 88 0.506  62 0.733 63 1.240 25
0.690 1.993 72 0.501 58 0.746  07 1.247 65
0.700 2.013 75 0.496 58 0.758 58 1.255  17

0.578  36
0.584 98
0.591 52

8:Z :;

0.710
0.720
@730
Q-740
0.750

2.033 99
2.054 43

f% t:
2.117 00

0.491 64
0.486 75
0.481 91
0.477 11
0.472  37

0.771 17

X% 5”:
0.809 41
0.822 32

1.262 82
1.270 59
1.278 50

::::4 :;

1.302 97
1.311 39
1.319 94
1.328 62
1.337 44

0.610  68
0.616 91
0.623 06
0.629 14
0.635 15

2.138  28

;:z z::
21203  40
2.225  04

0.467  67
0463 01
0.458 41
0.453 84
0449  33

::::; ::
0.861 53
0.874 78
0.888 11

0.641 08
0.646 93
0.652 71
0.658 41
0.664 04

2.247 91 0444 86 0.901 52 1.346 38
2.270  50 0440 43 0.915 03 1.355 47
2.293 32 0.436 05 0.928 64 1.364 68
2.316 37 0.431 71 0.942 33 1.374 04
2.339 65 0.427  42 0.956 12 1.383 53

“0%; :;
0.680 48
0.685 81
0.691 07

0.423 16 0.970 00
0.418 95 0.983 98

. 0.414 78 0.998  06
0.410 66 1.012 24
0406  57 1.026 52

1.393 16 0.696  26
1.402 93

1.436 2.5
0*701  37

1.412 84
1.425 77

0.706  42 1.415 59
1 a422  89 0.711 39 1.405 69
1.433 09 0.716  30 1.396 07

0.910

X3::
0.940
0.950

2484  32 0402 52

;::z :; ;::z: ::
2.559 98 0.390 63
2.585 71 0.386 74

::f$ ‘3:
1 SO69 98
1.084 68
1.099 48

0.721 13
0.725 9Q
0.730 59

8:;:; “7;

2611 70 0.382  89 1.114 40 1.497 30 0.744  28 1.343 59
2.637 94 0.379  08 1.129 43 1.508 51 0.748 70 1.335 64
2.664 46 0.375 31 1.144 57 1.519 88 0.753 07 1.327 91
2.691 23 0.371 58 1.159 83 1.53141 6.757 36 1.320 37
2.718 28 0.367  88 1.175 20 1.543 08 0.761 59 1.313 04

1.010
1*020

::tz
1.050

I ml90 69
1.206 30
1 a222 03
1.237 88
1.253 86

1554 91
1.566 90

: ::z; ::
1.603 79

0.765  76
0.769 87
0.773 91

8::‘s: t;

1.060
1.070

::8@
1.100

;:;:t z;:
2.944 68
2.974 27
3.004 17

0.346 46
0.343 01
0.339 60

8:::; :7”

1.269  96 1.616 41
1.286 18 1.629 19

: :z; z ::::: ;:
1.335 65 1.668 52

0.785 66

8% ::
0:796  88
0.800 50

:::18
1.130
1.140
1.150

3.034 36 0.329 56
3.064 85 0.326 28
3.095 66 0.323 03
3.126 77 0.319 82
3.158 19 0.316  64

1.352 40

:::z :;
1.403 48
1.420 78

1.681 96 0.804 06 1.243 68
1.695 57 0.807 57 1.238 28
1.709 34 0.811 02 1.233 02
1.723 29 0.814 41 1.227 88
1.737 42 0.817 75 1.222 86

1.160 3.189 93
1.170 3.221 99

:::t: ::I;; z
1.200 3.320  12

0.313 49
0.310 37
0.307 28
0.304 22
0.301 19

1.438 22
1.455  81

::t;: ::
l+_b9  46

1.751  71
1.766 18
1.780 83
1.795 65
1.810 66

::z :
0.827 45
0.830 58
0.83’ 66

::%
1.230
1.240
1*250

3.353 48 0.298  20 1.527 64
3.387 19 0.295 23 1.545  98
3.421 23 0.292  29 1.564 47
3.455 61 0.289  38 1.583 12
3.490 34 0.286 51 1.601 92

i-825 84 0.836 b8
1.841  21 0.839 63

::::; ;: 8% :t
1.888 42 0.848 28

3525 42
3.560 85

;:z”z f::
3.669 30

0.283 65
0.280  83
0.278  04
0.2

%
5 27

0.2 2 54

1.620  88
1.640 01
1.659 30
1.678  76
1.698 38

I 1.904 54
1.920 84

0.851  06
X’;:;  t3

0:859 13
O-86172

TABLE 3 EXPONENTIAL AND HYPERBOLIC FUNCTIONS - Cmtd

Coth  .v

:‘:;;:6’ ,
1.690 56
1,672 29
1.654 62

1.637 53
1.620 98
1.604 97
1.589 46
1.574 43

I.559 88
1,545 76
1.532 08
1.518 81
1505 94

1.493 45
1.481  33
1.469 56
1.458 13
1.447 03

1.386  71
1.377  61
1.368 75
1.360 13
1.35175

1.305  89- _~. -
1.298 93
1.292 14
1.285 53
1.279 09

1.272 81
1.266 69
1.260 72
1.254 90
1.249 22

1.217 97
1.213 19
1.208 53
1.203 98
1.199 54

l-195 20
1.190 97
l-186 83
1.182 79
1.178 85

::1;: 5
1.167 56
1.163 97
1.160 47
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x ex e-x Sinh x Cash x Tanh x

. 1.310 3.706 17 0.269 82
1.320 3.743 42 0.267 14
1.330 3.781 04 0.264  48
1.340 3.819 04 0.261 85
1.350 3.857 43 0.259 24

1,718 18
1.738 14
1,755 28

::;z 88

1.988 00 0.864  28
2.005 2s 0.866 78
2.022 76 0.869 25
2.040 44 0.871 67
2.058 33 0.874 05

cot11 x

1.157 04
1.153 69
1.150 42
1.147 22
1.144 10

1.360

:::;:
1.390
1.400

3.896 19 0.256 66 1.819 77 2.076 43 0.876 39
3.935 35 0.254 11 1.840 62 2.094 73 0.878 69
3.974 90 0.251 58 1.861 66 2.113 24 0.880 95
4.014 85 0.249 08 1.882 59 2.131 96 0.883 17
4.055 20 0.246 60 1.904 30 2.150 so 0.885 35

1.141 04
1.138 06

::;g ;;:
1.129 50

1.410 4.095 96 0.244 14 1.925 91 2.. 170 08 0.887 49 1.126 77
1.420 4.137 12 0.241 71 1.947 70 3.189 42 0.889 60 1.12-l  10
1.430 4.178 70 0.239 3 1 1.969 70 2.2OY  00 0.891 67 1.121 50
1.440 4.220 70 0.236 93 1.991 88 2.228 81 0.893 70 1.118 95
1.450 4.263 12 0.234 57 2.014 27 2.248 84 0.895 69 1.116 45

1.460 4.305 96 ‘0.232 24 2.036 86 2.289 10 0.897 65 1.11402
1.4io 4.349 24 0,229 92 2.059 66 2.289 58 0.899 58 1.111 63
1.480 4.392 95 0.227 64 2.082 65 2.310 29 0.901 47 1.109 30
1,490 4437 10 0.225 37 2.105 86 2.331 23 0.903 32 1.107 02
1,500 4.481 69 0.223 13 2.129 28 3.352 41 0 905 1s 1.104 79

1.510
1.520

:::::
1.550

4526 73 0,220 91 2.152 91 2.373 82
4.472 22 0.218 71 2.176 76 2,335 47
4.618 18 0.216 54 2.200 82 2.417 36
4.664 59 0.214 38 2.225 10 2.439 49
4.711 47 0.212 2.5 2.249 61 2.461 86

0.906 94
0.908 70

::“9:;  :;
0.913 78

1.102 61
1.10048
1.098 40
1.096 35
1.094 35

1.560 4.758 82 0.210 14 2.274 34 ,.lS-C 48 0.915 42 1.092 39
l.SiO 4.806 65 0.208 04 2.299 30 2.507 35 0.917 03 1.090 48
1.580 4.854 96 0.205 98 2.32-149 2.530 46 0.918 60 1.088 61
1:590 4.903 75 0.203 93 2.349 91 2.553 84 0.920 15 1.086 78
1.600 4.953 03 0.201 40 2.375 57 2.577 46 0.921 67 1.084 99

;:g;
1.630
1.640
1.650

5.002 81 0.199 89 2.401 46 2.601 3.5 0,923 16 1.083 24
5.053 09 0.197 90 2.427 60 2.625 50 0.924 62 1.081 52
5.103 S8 0.195 93 2.453 47 2.649 90 O-926 06 1.979 84
5.155 17 0.193 98 2.480 60 2.674 58 0.927 47 1.078 20
5.206 98 0.192 05 2.507 46 2.699’52 0.928 86 1.076 59

1.660 5.253 31 0.190 14 2.534 59 2.724 i2 0.930 22 1.055 02
1.670 5,312 17 0.188 25 2.561 96 2.750 21 0.931 55 1.073 48
1.680 5.365 56 0.186 37 2.589 59 2.775 96 0.932 86 1.071 97
1.690 5.419 48 0.184 52 2.617 48 2.802 00 0.934 15 1.070 50
1.700 5.473 95 0.182 68 2.645 63 2.828 32 0.935 41 1.069 05

1.710 5.528 96 0.180 87 2.674 05 2.854 91 I 0.936 65 1.067 64
1,720 5.584 53 0.179 07 2.702 73 2.881 SO 0.937 86 1.066 25
1.750 5.640 65 0.177 28 2.731 68 2.908 97 0.939 06 1.064 90
1.740 5.697 34 0 175 52 2.760 91 2.936 43 0.940 23 1.063 57
1.750 5.754 60 0.173 77 2.790 41 2.964 19 0.941 38 1.062 28

1.760 5.812 44 0,172 04 2.820 20 2.992 24 0.942 50 1.061 01
1.770 5.870 85 0.170 33 2.850 26 3.020 59 0.943 61 1.059 76
1.7so 5.929 86 0.168 64 2.880 61 3.049 25 0.944 70 1.058 54
1.790 5.989 45 0.166 96 2.911 25 3.078 21 0.945 76 1.057 35
1.800 6.049 65 0.165 30 2.942 17 3.107 47 0.946 81 1.056 18

1.810
1.820
1.830
1.840
1.850

6.110 45
6.171 86
6.233 89

“6:;;;  ;;

0.163 65 2.973 40 3.137 05 0.947 83
0.162 03 3.004 92 3.166 94 0.948 84
0.160 41 3.036 74 3.197 15 0.949 83
0.158 82 3.068 86 3.22768 0.950 80
0.157 24 3.101 2? 3.258 53 0.951 75

1.055 04
1.053 92

::8:1”7:
1.050 70

1.860 6.423 74 0.155 67 3.134 03 3.289 70 0.952 68 1.049 67
1.870 6.488 30 0.154 12 3.167 09 3.321 21 0.953 59 1.048 66
1.880 6.553 50 0.152 59 3.200 46 3.353 05 0.954 49 1.047 68
1.890 6.619 37 0.151 07 3.234 15 3.385 22 0.955 37 I .046 71
1.900 6.685 89 0.149 57 3.268 16 3.417 73 0.956 24 1.045 76

1.910‘ 6.753 09 0.148 08 3.302 50 3.450 58 0.957 08 1.044 84
1.920 6.820 96 0.146 61 3.337 18 3.483 78 0.957 92 1.043 93
1.930 6.889 51 0.145 15 3.372 18 3.517 33 0.958 73 1.043 04
1.940 6.958 75 0.143 70 3.407 52 3.551 23 0.959 53 1.042 17
1.950 7.028 69 0.142 27 3.443 21 3.585 48 0.960 32 l-04132

TABLE 4 EXPONENTIAL AND HYPERBOLIC FUNCTIONS - Conld

(Conthud)
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x

E
1.980
1.990
2.000

2.010
2.020

;::::
2.050

7.845 97
7.924 82
8.004 47

% 97:.

2.110

;‘::o”
2:140
2.150

!:Z ff
8.414 87
8.499 44
8.584 86

2.160 8.671 14
2.170 8.758 28
2.180 8.846 31
2.190 8.935 21
2.200 9.025 01

2.210
2.220
2.230
2.240
2.250

2.260
2.270

E:%
2.300

2,310
2.320
2.330
2.340
2.350

10.074 4 0.099 261 4.987 58 5.086 84 0.980 43 1.019 90
10.175 5 0.098 274 5,038 70 5.136 97 0.980 87 1.019 50
10.277 9 0.097 296 5.090 32 5.187 62 0.981 24 1.019 11
10.381 2 0.096 328 5.142 45 5.238 75 0.981 61 1.018 ‘73
10.485 6 0.095 369 5.195 10 5.290 47 0.981 97 1.018 36

2.360 10.591 0 0.094 420 5.248 27 5.342 69
2.370 10.697 4 0.093 481 5.301 96 5.395 44
2.380 10.804 9 0.092 551 5.356 18 5.448 73
2.390 10.913 5 0.091 630 5.410 93 5.502 56
2.400 11.023 2 0.090 718 5.466 23 5.556 99

2.410
2.420
2.430
2.440
2.450

11.134 0 0.089 815 5.522 07 5.611 89
11.245 9 0.088 922 5.578 47 5.667 39
11.358 9 0.088 037 5.635 42 5.723 46
11.473 0 0.087 161 5.692 94 5.780 10
11.588 3 0.086 294 5.751 03 5.837 32

2.460
2.470

22:tZ
2.500

11.704 8 0.085 435 5.809 69 5.895 12 0.985 51 1.014 71
11.822 4 0.084 585 5.868 93 5.953 52 0.985 79 1.014 41
11.941 3 0.083 743 5.928 76 6.012 SO 0.986 07 1.014 12
12.061 3 0.082 910 5.989 18 6.072 09 0.986 35 1.013 84
12.182 5 0.082 085 6.050 20 6.132 29 0,986 61 1.013 57

2.510 12,304 9
2.520 12.428 6
2.530 12.553  5
2.540 12.679 7
2.550 12.807 1

2.560 12.935 8
2.570 13.065 8
2.580 13.197 1
2.590 13.329 8
2.600 13.463 7

TABLE 4 EXPONENTIAL AND HYPERBOLIC FUNCTIONS - Cwtd

es e-x Sinh x Gosh  x Tanh x Coth x

7.099 33 O-140  86 3.479 23 3.620 09 0.961 09 1.040 48
7.170 68 0,139 46 3.515 61 3.655 07 0.961 85 1,039 67
7.242 74 0.138 07 3.552 34 3.690 41 0.962 59 1.038 87
7.315 53 0.136 70 3.589 42 3.726 12 0.963 31 1.038 08
7.389 06 0.135 34 3.626 86 3.562 20 0.964 03 1.037 32

7.463 32

::z:: is
7.690 61
7.767 90

0.133 99
0.132 66

“0’::;  ;;
0:12s 74

0.127 45

8’;;: ;z.

8:::; 2:

3-798 65 0.964 73
3.835 49 0.965 41
3.872 71 0.966 09
3.910 32 0.966 75
3.948 32 0.967 40

: :% ;2”
1.035 10
1.034 40
1.033 70

:::z; ::
3.939 77
3.980 61
4,021 86

3.986 71
4.025 SO
4.064 70
4.104 30
4.144 31

0.968 03
0.968 65
0.969 26

8:;:; ::

1.033 03
1.032 36
1.031 71
1.031 07
1.030 45

4.063 SO 4.184 i4 0.971 03 1.029 84
4.105 5.5 4.225 58 0.971 59 1.029 24
4.148 02 4.266 55 0,972 15 1.028 65
4.190 89 4.308 54 0.972 69 1.028 07
4.234 19 4.350 67 0.973 23 1.027 51

0.115 32
0.114 18

z::::  :;
0.110 80

4.277 91 4.393 23 0.973 75 1.026 96
4.322 OS 4.436 23 0.974 26 1.026 42
4366 63 4.479 67 0.974 77 1.025 89
4.411 65 4.523 56 0.975 26 1.025 37
4.457 11 4.567 91 0.973 74 1.024 84

Y.llS 72
9.207 33

;:g ;;
9.487 74

4.503 01 4.612 71 0.976 22 1.024 36
4549 36 4.657 97 0.976 68 1.023 87
4.596 17 4.703 70 0.977 14 1.023 40
4.643 44 4.749 90 0.977 59 1.022 93
4.691 17 3.796 57 0.97s 03 1.022 47

9.583 09
9.679 40
9.776 68
9.874 94
9.974 18

4.739 37 4.843 72 0.978 46 1.022 02
4.788 04 4.891 36 0.978 88 1.021 58
4.837 20 4.939 48 0.979 29 1.021 14
4.886 84 4.9E8 10 0.979 70 1.020 72
4.936 96 5.037 22 0.980 10 1.020 31

0.982 33

g:;;: ;:
0.983 35
0.983 66

1.017 99
1.017 63
1.017 28
1.016 93
1.016 40

0.984 00
0.984 31
0.984 62

8:;;; ;;

1.016 24
1.015 94
1.015 62
1.015 31
1.015 00

O.OSl  268

:::;: ;tZ8
0.078 866
0,078 082

6.111 83 6.193 10
6.174 07 6.254 53
6.236 92 6.316 58
6.300 40 6.379 27
6.364 51 6.442 59

0.986 88

:::;; :;
0%87 64
0.987 8s

1.013 30
1.013 03
1.012 i7
T.012 52
1.012 27

0.077 305
0.076 536

8:x:: z
0.074 274

6.429 26 6.506 56
6.494 64 6.571 18
6.560 68 6,636 46
6.627 38 6.702 40
6.694 73 6.769 01

0.988 12
0.988 35

z:;:; :;
0.989 03

1.012 02
1.011 78
1.011 55
1.011 32
1.011 09

(Continrtrd)
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x e+ e-x Sinh x Cosh x Tanh x coth x

2.610
2.620
2.630
2.640
2.650

13.599 1
13.735 7
13.873 8
14.013 2
14.154 0

8:::: 2 8:78!1 iii
0.072 078 6.900 85
0.071 361 6.970 92
0.070 651 7.04169

6.836 29 0.989 24 1.010 87
6.904 26 0.989 46 l-010 66
6.972 92 0.989 66 l*OlO#
7.042 28 0.989 87 1.010 24
7.112 34 0.990 07 1.010 33

2.710
2.720

X:%
2.750

2.760
2.770
2.780
2.790
2.800

2.810
2.820
2.830
2.840
2.850

2.910
2.920
2.930
2.940
2.950

18.356 8 0.054 476 9.151 16
18.541 3 0.053 934 9.243 68
18.727 6 0.053 397 9.337 12
18.915 8 0.052 866 9.431 49
19.106 0 0.052 340 9.526 81

2.960 19.298 0 0.051 819 9.623 08
2.970 19.491 9 0.051 303 9.720 31
2.980 19.687 8 0.050 793 9.818 51
2.990 19.885 7 0.050 287 9.917 70
3.000 20.085 5 O-049  787 10.017 9

%:
3.030
3.040
3.050

20.287 4 0.049 292 10.119 0 10.168 4 O-995 15
20.491 3 0.048 801 10.221 2 10.270 0 0.995 25
20697 2 0.048 316 10.324 5 10.372 8 0.995 34
20.905 2 0.047 835 10.428 7 10.476 5 0.995 43
21.115 3 0.047 359 10.534 0 10.5814 0.995 52

3.060 21.327 6 0.046 888 10.640 3
3.070 21.541 9 0+46 42 1 10.747 7
3.080 21.758 4 0.045 959 10.856 2
3.090 21.977 1 0.045 502 10.965 8
3.100 22.198 0 0.045 049 11.076 4

3.110
i.120
3.130
3.140
3.150

22.421 0 0.044 601 11.188 2
22.646 4 0.044 157 11.301 1
22.874 0 0.043 718 11.415 1
23.103 9 O-043 283 11.530 3
23.336 1 OW2 852 11.646 6

3.160
3.170
3.180
3.190
3.200

3.210
3.220
3.230
3.240
3.250

TABLE 4 EXPONENTIAL AND HYPERBOLIC FUNCTIONS - Cmfd

14.296 3 O-069 948 7.113 17 7.183 12 0.990 26
14440 6 0.069 252 7.185 36 7.254 61 O-990 45
14.585 1 0.068 563 7.258 27 7.326 83 0.990 64
14.731 7 0.067 881 7.331 90 7.399 78 a.990 83
14.879 7 0.067 206 7.406 26 7.473 47 o-991  01

15.029 3 0.066 537
15*180  3 0.065 875
15.332 9 0.065 219
15.487 0 O-064 570
15.642 6 0.063 928

7.481 37

z:: “s:
7,711 21
7.789 35

7.547 91 0.991 18
7.623 10 0.991 36
7-699 05 0.991 53
7.775 78 o-991  70
7.853 28 0.991 86

0.063 292
O-062 662
0.062 039
0.061421
0.060 810

7.868 28 7.931 57 O-992 02
7.947 99 8.010 65 0.992 18
8.028 49 8.090 53 o-992 33

“s:K is 88:;;: :t !:999922  t:

16.609 9 0.060 205 8.274 86 8.335 06
16.776 8 0.059 606 8.358 62 8.418 23
16.945 5 0.059 013 8443 22 8.502 24
17.115 8 0.058 426 8.528 67 8.587 10
17.287 8 0-057 844 8.614 97 8,672 81

0.992 78
o-992 92

8% ;;
0.993 33

17.461 5
17.637 0

:::z z
18.174 2

0.057 269
0.056 699
0.056 135
0.055 576
0.055 023

:::% ::
8.879 07
8.968 87
9.059 56

8.759 40
8.846 86
8.935 20

‘9::;:  ii

0.993 46
0.993 59
0.993 72
O-993 84
0.993 96

0.994 08

83zt ;:
0.994 43
0.994 54

z:;:‘: z;
9.869 30
9.967 98

10.067 7

:t;z I
10:902 2
11.011  3
11.121 5

0.995 61
0.995 70
0.995 78
O-995 87
0.995 95

11.232 8
11.345 3

: ::;;i z
11.689 5

O-996 03
0.996 11
0.996 18
0.996 26
0.996 33

%::z :
24.046 8
24.288 4
24.532 5

0.042 426 11.764 1
0.042 004 11.882 7
O-041  586 12.002 6
0.041 172 12.123  6
OWO 762 12.245 9

11.806 5
11.924 7

:;:z 3
12.286 6

0.996 41
0.996 48
0.996 55
0.996 62
0.996 68

24.779 1 OWO 357 12.369 4 12409 7 O-996 75
25.028 1 0.039 955 12.494 1 12.534 0 0.996 81
25.279 7 O-039 557 12.620 0 12.659 6 O-996 88
25.533 7 0039 164 12.742 8 12.786 4 O-996 94
25.790 3 O-038 774 12.875 8 12.914 6 0.997 00

l-009 83

:zzz
l-009 26
lGO9  07

1+X@ 89
1.008 72
1X08 54

::z ;:

lm804
1.007 88
l-007 73
lm7 57
1.007 42

1*005  38

::zi; tt
1.005 07
1.004 97

1*004  87
lm4 77

::iiZ 4:
l+JO4  50

lm4 41
l-004 32
1.004 23

::iG

1.003 61

::ii ::
1+03 40
1*003  33

1.003 26

:c: :i
1*003  07
l-003 01
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x d* c-s Sinh x Cosh x Tanh x Coth x

%:
3.280
3.290
3.300

26.049  5 0.038 388
26.311 3 0.038 006

;::z;  ; 8’x::  8::. -
27.112 6 0.036 883

13.044 0 0.997 06 1*002  95
13.174 7 0.997 12 1.002 89
13.306 7 0.997 17 1.002 84
13.440 1 0.997 23 lxJO2 78
13.574 8 0.997 28 1.002 72

27.385 1

X3% t:
28.219 1
28.502 7

0.036 516
0.036 153
0.035 793
0.035 43?
0.035 084

3% :
13.951 3
14.0918
14.233 8

13.710 8
13.848 2
13.987 1
14.127 3
14.268 9

0.997 34
0.997 39

:3’9: ZJ
0.997 54

::zz 2;
1*002  57
1.002 52
1.002 46

3.360

::z:
3.390
3.400

28,789 2
29.078 5
29.370 8

2299:;:: :

0.034 73s 14.377 2 14.412 0 0.997 59
0.034 390 14.522 1 14.556 5 0.997 f. :
0.034 047 14,668 4 14.702 4 0.997 68
0.033 709 14.816 1 14.849 8 0.997 73
0.033 373 14.965 4 14.998 7 0.997 78

3.410
3.420
3.430

33%

30.265 2 0.033 041 15.116 1 15149 1 0.997 82 lW2 19
30.569 4 0.032 712 15.268 4 15.301 1 0.997 86 1.002 14
30876 6 0032 387 15.422 1 15.454 5 0.997 90 1*002 10
31.187 0 0.032 065 15.577 4 15.609 5 0.997 95 1.002 06
31.5004 0.031 746 15.734 3 15.766 1 0.997 99 1.002 02

::ZZ
3.4%)
3.490
3@0

31.817 0 0.031 430
32.136 7 0.031 117
32.459 7 0.030 807
32-786 0 0.030 501
33.115 4 0.030 197

15.892 8

:x f
16.377 7
16.542 6

15.924 2 0.998 03
16.083 9 0.998 06
16.245 3 0.998 10
16.408 2 0.998 14
16.572 8 0.998 18

1~00198
1 *00194

:::: :
1.001 82

3.510 33448 3 0.029 897
3.520 33.784 4 0.029  599
3.530 34.124 0 0.029 30.5
3.540 34.467 0 0.029 013
3*550 34.813 3 O-028 728

16.709 2
16.877 4
17.047 3

:x :

16.739 1 0.998 21
16.907 0 0.998 25
17.076 6 0.998 28
17.248 0 0.998 32
17.421 0 0.998 3.5

l+Ol 78
1.00175
1.001 72
lW168
1.001 65

3.560 35.163 2 0.028 439
3.570 35.516 6 0.028 1.56
3.580 35.873 5 0.027 876
3.590 36.234 1 0.027 598
3.600 36.598 2 0.027 324

17.567 4 17.595 8

:::z : :x ‘:
18.103 2 18.130 8
18.285 5 18.312 8

0.998 38
0.998 42
0.998 45
0.998 48
0.998 51

1+0162

:z: :z
lQO1.52  1
1.00149

3.610

3%
3.640
3.650

36.966 0
37.337 6
37.712 8
38.0918
38.474 7

0.027 052
0.026 783
0.026 516

~% z:

18.469 5
18.655 4

:“9::: :
19.224 3

18.496 6 0.998 54 1*00146
18.682 2 0.998 57 l%m144
18.869 7 0.998 60 1*00141
19.059 0 0.998 62 1G.H  38
19.250 3 0.998 65 1m13.5

3.660 38.861  3 0.025 733 19.417 8 19443 5 0.998 68 1*00132
3.670 39.251 9 0.025 476 19.613 2 19.638 7 0.998 70 1m130
3.680 39.646 4 0.025 223 19.810 6 19.835 8 0.998 73 l+MM 27
3.690 40.044 8 0.024 972 20.009 9 20.034 9 0.998 75 lfJO125
3.700 40447 3 0.024 724 20.211 3 20.236  0 0.998 78 1+0122

3.710 40.853 8
3.720 41.264 4
3.730 41.679 1
3.740 42.098 0
3.750 42.521 1

0.024  478

z;‘: %G
0.023 754
0.023 518

20.414 7 20.439 1 0.998 80 1*00120
20.620 1 2@6U 3 0.998 83 1flOl  18
20.827 6 20.851 6 0.998 85 lQO1 15
21.037 1 21.060  9 0.998 87 1~001 13
21.248 8 21.272 3 0.998 89 1.001 11

3.760 42.948 4
3.770 43.380 1
3.780 43.816 0
3.790 44.256  4
3.800 44.701 2

8:;:: fzf %% s
0.022 823 21.896 6
0.022 596 22.116 9
0.022 371 22.339 4

21.485 8 0.998 92
21.701 6 0.998 94
21.919 4 0.998 96
22.139 5 0.998 98
22.361 8 0.999 00

l*OOi  08
1*00106

3.810 45.150  4 0.022 148
3.820 45.604  2 0.021 928
3.830 46.062  5 0.021 710
3,840 46.525 5 0.021 494
3.850 46.993 1 0.021 280

22.564 2
22.791 1

;::::2” :
23.485 9

22.586 3
22.813 1
23.042 1

%; :

0.999 02

8’Z z
0:999 08
0.999 10

3.860
3.870
3.880
3.890
3.900

:x5 t
48.424 2
48.910 9
49402 4

0.021068 23.722 1 23.743 2 0999 11
0.020 858 23.960 8 23.981 6 0.999 13
0.020 651 24.201 8 24.222  4 0.999 15
omo 445 24445 2 24.465 7 0.999 16
0.020 242 24.691 1 24.711 3 0.999 18

TABLE 4 EXPONENTIAL AND HYPERBOLIC FUNCTIONS - Contd

(Continued)
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x er e-x Sinh x Cosh x Tanh x cdh  x

3.910

;:;::
3.940
3.950

49,899  0 0.020 041 24.939 5
SO.404 4 0.019 841 25.190 3
SO.907  0 0.019 644 2S.443  7
51.418 6 0.019 448 25.699 6
51.935 4 0.019 255 25.958  1

24.959 5
25,210 1
25.463 3

;::z; t

0.999 20
0*999  21
0.999 23
0.999 24
0.999 26

l*OOO 80

::!%;
l*OOO  76
l*OOO  74

3.960
3.970

%
4.000

52.457 3 0.019 063 26.219 1 26.238 2
52.984 5 0.018 873 26,482 8 26.501 7
53.517 0 0.018 686 26,749 2 26.767 9
54.054 9 0.018 500 27.018 2 27.036 7
54.598 2 0.018 316 27.289 9 27.308 2

::!%:
l*OOO  70
1.000 68
l+OO  67

2%
4.080
4.090
4.100

57.974 3 0.017 249
58.557 0 0.017 077
59.145 5 0.016 507
59.733 3 0.016 739
60.340 3 0.016 573

28.978 5

:;::z z
29.861 6
30.161 9

28,995 8
29.287 0

4”9:;;:, ::
30.178 4

0.999 40

8:;;; ::
0.999 ‘I4
0.999 45

1.000 60
1mO 58
1.000 57
l+OO  56
l*OOO 55

4.110 60.946 7 0.016 408 30.465 2 30481 6 0.999 46 1.000 54
4.120 61.555 2 0.016 245 30.771 5 30.787 7 0.599 47 1.000 53
4.130 62.177 9 0.016 083 31.080 9 31.097 0 0.999 48 1 so00  52
4.140 62.802 s 0.015 923 31.353 4 31.405 4 0.999 49 1*000.51
4.150 63.434 0 0.015 764 31.709 1 31.724 9 0.595 SO l*OOO so

4.160
4.170
4.180_--
4.190
4.200

64.071 5 0.015 60s 32.028 0 32.043 6 0.959 51 1mO 49
64.715 5 0.015 452 32.350 0 32.365 5 0.999 52 1 fmo 48
65.36;  9 0.01 S 259 32.675 3 32.690 6 0.999 53 1.000 47
66.022 8 0.015 146 33.003 8 33.015 0 0.599 54 1.000 46
66.686 3 0.014 556 33.335 7 33.350 7 0.995 55 1 *OOo  45

4.210 67.356 S 0.014 846 33.670 8 33.685 7
4.220 68.033 5 0.014 655 34.009 4 34.024 1
4.230 68.717 2 0.014 552 34.351 3 34.365 5
4.240 69.43: 9 0.014 408 34.696 7 34.711 1
4.250 70.105 4 0.014 264 35.045 6 35.059 8

4.260
4.270
4.280
4.290
4,300

4.310 74.440 5 0,013 434 37.213 5 37.227 0
4320 75.188 6 0.013 300 37.587 7 37.601 0
4.330 75.944 3 0.013 168 37.965 6 37.978 7
4.340 76.707 5 0.013 037 38.347 3 38.360 3
4.350 77.478 5 0.012 507 38.732 8 38.745 7

4.360 78.237 1 0.012 778 39.122 2 39.135 0 0.955 67 l+OO  33
4.370 75.043 6 0.012 651 39.515 5 39.528 1 0,999 68 l+)OO 32
4.380 79.838 0 0.012 525 35.512 8 39.925 3 0.555 65 1.000 31
4.350 so.640 4 0.012 401 40.314 0 40.326 4 0.595 65 1.000 31
4.400 81.4SO  9 0.012 277 40.715 3 40.731 6 0.995 70 1 .oOO  30

4.410 82.269 5 0.012 155 41.128 7 41.140 8 0.559 70 1.000 30
4.420 83.090 6 0.012 034 41.542 1 41.554 2 0.999 71 1 .ooo  29
4.430 83.931 4 0.011 514 41.555 8 41.971 7 0.955 72 1 .ooo  28
4440 84.774 9 0.011 796 42.381 6 42.393 4 0.995 72 1.000 28
4.450 85.626 5 0.011 479 42.507 6 42.819 3 0.599 73 1 .OOO  27

4.460 86.487 5 0.011 562 43.238 0
4.470 87.356 7 0.011 447 43.672 6
4.480 88.234 7 0.011 333 44.111 7
4.490 89.121 4 0.011 221 44.555  1
4.500 90.017 1 0.011 109 45.003 0

t::z :
44.123 0
44.566 3
45.014  1

0.959 73 1 .OOO  27
0.599 74 1 .OOO  26
0.595 74 1 .OOO  26
0.599 7S 1 .oOO  25
0.995 75 1 .ooo  25

4.510
4.520
4..530

90.921 8 0.010 558 45.455 4 45.466 4 0.595 758 1 .OOO  242
91.833 6 0.010 889 45.512 4 45.923 2 0.999 763 1.000 237
92.758 6 0.010 781 46.373 9 46.384 7 0.955 76s 1.000 232
93.690 8 0.010 673 46.840 1 46.850 7 0.959 772 1.000 228
54.632 4 0010 567 47,310 9 47.321 5 0.995 777 1.000 223

TABLE 4 EXPONENTIAL AND HYPERBOLIC FUNCTIONS - Cod

55.146 9
55.701 1
56.260 9

:z;; :

0.018 133 27.564 4 27.582 5 0.999 34 1.000 66
0.017 953 27.841 6 27,859 5 0.999 36 l+OO 64
0.017 774 28.121 6 28.139 3 0.999 37 1.000 63
0.017 597 28.404 4 28.422 0 0.999 38 l*OOO  62
0.017 422 28.690  0 28.707 4 0.999 39 l*OOO  61

::;;9”  27”
0.955 58
0.595 58
0.955 59

lx@0 44
l+OO  43
1.000 42
l-000 42
1.000 41

70.810 0 om4 122 35.397 9 35.412 1 0.999 60 1 +Oo  40
71.521 6 0.013 5S2 35.753 8 35.767 8 0.999 61 1mO 39
72.240 4 0.013 843 36.113 3 36.127 1 0.959 62
72.966 5 0.013 iOS 36.476 4 36.490 1 0.955 62

1+0038
l+MO  38

73.69” S 0.013 569 36.843 1 36.856 7 0.999 63 1 .oOO 37

%;‘9 “6:
0.959 65
0.995 66
0.959 67

1 .OOO  36
1mO 35
1.000 35
1.000 34
1.000 33

.
(Contiwed)
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x

4.560
4.570
4.580
4.590
4.600

2::: :
97.514 4
98.494 4
99-484  3

0.010 462 47.786 5 47.797 0 0.999 781 I.000 219
f!*OlO  358 48.266 9 48.277 2 0.999 785 I.000 215
0.010 255 48.752 1 48.762 3 0.999 790 I*000 210
O*OlO 153 49.242 1 49.252 3 0.999 794 I.000 206
0.010 052 49.737 1 49.747 2 0,999 798 I*000 202

4.610 100.484 0.009 952 50.237 1 50.247 1 0.999 802 I.000 198
4.620 101.494 O*G09  853 50.742 1 50.751  9 0.999 806 1.000 194
4.630 102.514 0.009 755 51.252 2 51.261 9 0.999 810 1 .ooo 190
4.640 103.544 0.009 658 51.767 3 51.777 0 0.999 813 I*000 187
4.650 104~585 0.009 562 52.287 7 52.297 3 0.999 817 I.000 133

4.660
4.670

t:::
4.700

105.636
106.698
107.770

%:E

po; e;

Od)O9  279
0.009 187
0.009 095

52.813 3 52.822 8 0.999 J21 1mo 179
53.344 2 53.353 6 0.99’ 824 I*000 176
53.880 4 53.889 7 O.‘- .9 828 I.000 172
54.422 0 54.431 2 :rY99 831 1 .OOO  169
54.969 0 54..978  1 0.999 835 I*000 165

4.710

t::::
4.740
4.750

111~052
112.168
113.296
114.434
115.584

8:~~~ 8Z
0.008 826
0*008 739
0.008 652

55.521 6 55.530 6 0.999 838
56.079 7 56.088 6 0.999 841
56,643 4 56.652 2 0.999 844
57.212 7 55.221 5 0.999 847
57.787 8 57.796 5 0;999 850

1.000 162
I.000 159
;.cmr& ;;g

I.000 150

4760
4.770

t::z
4800

116.746
117.919
119.104
120.301
121.510

0.008 566
“0’00~  a;

0.008 312
0.008 230

58.368 7 58.377 2 0,999 853 I.000 147
58.955 4 58.963 9 0.999 856 I.000 144
59.548 0 59.556 4 0.999 859 1.000 141
60.146 5 60.154 8 0.999 862 I.000 138
60.751 1 60.759 3 0.999 865 I.000 13.5

4mo
4.820
4.830
4.840
4-850

;;g.;g 0.008 148

125.211 ::z; 8::
126.469 om7 907
127.740 0.007 828

61.361 7 61.369 9 0.999 867 I.000 133
61.978 5 61.986 6 0.999 870 1 .ooo  130
62.601 5 62.609 5 0.979 872 :%OO  128
63.230 7 63.238 6 0.999 875 I.000 123
63.866 3 63.874 1 O-999 877 1.000 123

4.860 129.024 0x07 750 64.508 2 44.516 0 0.999 880 1 .ooo 120
4-870 130.321 0.007 673 65.156 6 65.164 3 0.999 882 1.000 118
4.880 131.631 oaO7  597 65.811 5 65.819  1 0.999 885 I.000 115
4.890 132.954 0.007 521 66.473 0 66.480 5 0.999 887 I.000 113
4.900 134.290 0.007 447 67.141 2 67.148 6 0.999 889 I.000 111

4.910 135.639
4.920 137m3
4.930 138.380
4.940 139.770
4.950 141.175

67.816 0 67.823 4 0.999 891 I.000 109
68.497 7 68.505 0 0.999 893 1 .ooo  107
69.186 1 69.193 4 0.999 896 1 .ooo  104
69.881 5 69.888 7 0.999 898 I.000 102
70.583 9 70.591  0 0.999 900 1 .ooo 100

4.960 142.594
4.970 144.027
4.980 145.474
4.990 146.936
5-000 I-IS.413

0.007 013
0.006 943
po; f33;

0.006 738

5.010 149.905 0.006 671
5.020 151~411 0.006 605
5.030 152.933 0.006 539
5.040 154-470 oaO6  474
5.050 156.022 0.006 409

5.060 157.590 0.006 346
5.070 159.174 0.006 282
5.080 160.774 0.006 220
5.090 162.390 0.006 1.58
5.100 164.022 0,006 097

5.110
5.120
5.130
5.140
5.150

5.160
5.170.
?~I80
5.190
5.200

TABLE 4 EXPONENTIAL AND HYPERBOLIC FUNCTIONS - Confd

e* e-r Sinh x Cosh x Tan11 x Coth x

71.293 4 71.800 4 0.999 9GL 1 .OOO  098
72.010 0 72.016 9 0.999 904 i .OOO 096
72.733 8 72.740 6 0.999 905 1 .ooo  095
73.464 8 73.471 6 0.999 907 1 .ooo  093
74.203 2 74.209 9 0.999 909 1 .ooo  091

74.949 0
75.702 3

z: 8”
78XKJ8  0

74.455 7 0.999 911 1 .OOO  089
75.709 0 0.999 913 1 .OOO  087
76.469 8 0,999 914 1 .ooo  086
77.238 2 0.999 916 1 .OOO  084
78.014 4 0.999 918 1 .OOO  082

78.792 1
79.584 0

:%: 8
82.007 9

78.798 4 0.999 919 1 .OOO 081
79.590 3 0.999 921 1 .ooo  079
80.390 1 0.999 923 1 .ooo  077
81.198 0 0.999 924 1 .OOO  076
82.014 0 O-999 926 1 .ooo  074

165.670
167.335
169.017
170.716
172.432

0.006 036
0,005 976

;:g: 8”:;
oaO5  799

82.832 2 82.838 2 0.999 927 1 .ooo  07 3
83.664 7 83.670 7 0.999 929 I.000 071
84.505 6 84511 5 0.999 930 1 .ooo 070
85.355 0 85.360 8 0.999 93 1 I.000 069
86.212 8 86.218 6 0.999 933 I.000 067

174.164 0.005 742
175.915 0~005  685
177.683 0.
179.469 0.%

5 628
5 572

181.272 om5 517

87.079 4
87.954 6
;g;; f

90.633 4

87.085 7 0.999 934 1 .ooo  066
87.960 3 0.999 935 I.000 065
83.844 2 o-999 937 1 *OOO 063
89.737 1 0.999 938 I.000 062
90.638 9 0.999 939 1 .OOO 06 1

(Continued)
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x .ex e-x Sinh x Cosh x Tanh n Coth x

5.210
5.220
5.230
5.240
5.250

183.094

:%:
188.670
190.566

0.005 462
o*OOs  407
ems 354
0.005 300
00Zk5  248

91.544 3
92.464 4
93.393 7

Z:% :

91.549 8

‘9:::;; Y
94.337 7
95.285 8

“0%; ‘6’4: ::!z :::
0.999 943 l+OO 057
0.999 944 10IO 056
0.999 945 1mO 055

5.260 192.482 0.005 19s 96.238 1 96.243 3
5.270 194.416 0.005 144 97.205 4 97.210 6
5.280 196.370 0.005 092 .98.182  4 98.187 5
5.290 198.343 WOOS 042 99.163 2 99.174 2
5.300 200.337 O+KH  992 100.166 1m171

0.999 946

x:;;; ;t;
0.999 949
0.999 950

1mO 054
1 *OoO  053
1 GO0  052
1.000 051
l+OO OS0

5.310
5.320
5.330
5.340
5.350

%z9
206.438
208.513
210.608

0.004 942 101.173 101.178 0.999 951 l*OOO  049
OW4 893 102.190 102.194 0.999 952 1WO 048
0.004 844 103.217 103.221 0.999 953 1mO 047
0.004 796 104.254 104.259 0.999 954 l*OOO 046
0.004 748 105.302 105.307 0.999 955 l*OOO  045

5.360

xx
5.390
5.400

212.725 om4 701 106.360 106.365 0.999 956
214.863 0,004  654 107.429 107.434 0.999 957
217.022 0.004 608 108.509 108.513 0.999 958
219.203 OW4 562 109.599 109.604 0.999 958
221.406 0.004 517 110.701 110.706 0.999 959

1~000044
1 a000  043
1mO 042
1GOO 042
1mO 041

5.410 223.632 0.004 472 111.814 111.818 0.999 960 1mO 040
5.420 225.879 0.004 427 112.937 112.942 0.999 961 1 +OO 039
5.430 228.149 0 004 383 114.072 114.077 0.999 962 1 .OOO  038
5.440 230.442 o+m4  339 115.219 115.223 0.999 962 1 .OOO  038
5.450 232.758 0.004 296 116.377 116.381 0.999 963 1.000 037

5.460 235.097 0.004 254 117.547 117.551 0.999 964 l*OOO  036
5.470 237.460 o%IO4 211 118.728 118.732 0.999 965 l*OOO 03s

5 . 4 8 0 239.847 0.004 169 119.921 119.925 0.999 965 1wO 03s
5.490 242.257 0.004 128 121.127 121.131 0.999 966 1 *oOO  034
5.500 244.692 0.004 087 122.344 122.348 0.999 967 l+OO  033

5.510 247.151 0.004 046 123.574 123.578
5.520 249.635 0.004 006 124812 124.820
5.530 252.144 0.003 966 126.070 126.074
5.540 254.678 0+03 927 127.337 127.341
5.550 257.238 0@03 887 i28.617 128.621

8:::; z;:
0.999 969
0.939 969
0.999 970

l+OO  033
1 GIO 032
l+OO  031
1mO 031
1mO 030

5.560 259.823 0.003 849 129.910 129.913 0.999 970
5.570 262434 0.003 810 131.215 131.219 0.999 971
5.580 265.072 0.003 773 132.534 132.538 0.999 972
5.590 267.736 0*003 73s 133.866 133.870 .0.999 972
5.600 270.426 0.003 698 135211 135.215 0.999 973

1mO 030
10IO 029
1 *OOO  028

::g %

5.610 273.144 0*003  661 136.570 136.574 0.999 973 l*OOO  027
5.620 275889 OdIO3 625 137.943 137.946 0.999 974 l*OOO  026
5.630 278.662 0.003 589 139.329 139.333 0.999 974 l+OO  026
5.640 281.463 0*003  553 140.730 140.733 0.999 97s 1mO 025
5650 ‘284.202 0.003 518 142.144 lp2.148 0.999 97s 10IO 025

5.660 287.149 0.003 483 143.573 143.576 0.999 976 lGMlO24
5.670 290.034 0.003 448 145016 145.019 0.999 976 1GIO  024
5.680 292.949 oxKl3 414 146473 146.476 0.999 977 lG00 023
5.690 295.894 0.003 380 147.945 147.948 0.999 977 l*OOO  023
5700 298.867 OH)3 346 149.432 149.435 0.999 978 l*OOO  022

5710 301.871 0.003 313 150.934 150.937 0.999 978
5.720 304.905 0+03 280 152.451 152.454 0.999 978
5.730 307.969 0.003 247 153.983 153.986 0.999 979
5.740 311.064 0.003 215 155*531 155534 0.999 979
5.750 314.191 0.003 183 157.094 157m7 0.999 980

1mO 022
1 *OOO  022
1mO 021
1mO 021
1mO 020

5.760 317.348
5.770 320.538
5.780 323.759
S-790 327.013
5800 330*300

0.003 151
0~003  120

8%: xz
0.003 028

158:673 158.676 0.999 980 1 *OoO  020
160.267 160.270 0.999 981 1+00 019
161.878 161.881 0.999 981 1mO 019
163.505 163.508 0.999 981 ‘+00019
165.148 165151 0.999 982 1.000 018

5.810
w&20

;::::
5.850

::z;
340.359
343.779
347.234

0*002 997 166.808 166.811 0.999 982
0.002 968 168.484 168.488 0.999 982
0.002 938 170.178 170.181 0.999 983
0*002 909 171.888 171.891 0.999 983
0.002 880 173.616 173.619 0.999 983

10lO 018
I+00  01%
l+OO  017
l*OOO 017
l+OO 017

TABLE 4 EXPONENTIAL AND HYPERBOLIC FUNCTIONS - Contd
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x

TABLE 4 EXPONENTIAL AND HYPERBOLIC FUNCTIONS - Contd

ex e-x Sinh x Cosh x Tanh z Coth x

350.724 om2 851 175.361 175.364 0.999 984
354.249 0,002 823 177.123 177.126 0.999 984
357.809 0+02 795 178.903 178.906 0.999 984
361.405 0.002 767 180*701 180*701 0.999 985
365.038 0,002 739 182.517 182.520 0.999 985

I.000 016

::x::
1*000015
l+OO 015

5.910 365.706 0 002 712
5.920 372.412 0.002 685
5.930 376.154 0,002 658
5.940 379.935 0.002 632
5.950 383.753 0~002  606

,;ig.;g

188.076
189.966
191*875

184.354 0,999 985
186.207 0999 986
188.079 0999 986
189.969 0.999 986
191.878 0.999 986

1*000  015

:z:::
I*000  014
ImO 014

5.960 387.610 0 002 580 193m4 193.806 0.999 987 I*000  013
5.970 391.506 0.002 554 195.752 195.754 @999 987 I*000  013
5.980 395.440 0.002 529 197.719 197.721 0999 987 1*000 013
5.990 399.415 0 002 504 199.706 199.709 0.999 987 l*ooo  013
6.000 403.429 0.002 479 201.713 201.716 0.999 988 ImO 012

x e-x

6.01
6.02
6.03

::z
606
6.07
6.08
6.09
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17
6.18
6.19
6.20
6.21
6.22
6.23
6.24
6.25
6.26
6.27
6.28
6.29
6.30
6.31
6.32
6.33
6.34
6.35

6.36
6.37
6.38
6.39
640

0+02 454 6.41
0.002 430 6,42
0.002 405 6.43
0.002 382 6.44
0.002 358 6.45

8:::; ::‘:
0.002 288
0.002 265
0002 243
0.002 221
0.002 198
om2 177
0.002 155
0.002 133
0002 112
o+lO2  091
0*002 070
0002 050
0002 029

6.46
6.47
6.48
6.49
6.50
6.51
6.52
6.53
6.54
6.55

0.002 009
0.001 989
0.001 969
om1 950
O*OOl  930
om1 911
0.001 892
O*OOl  873
0001855
OWI 836
0.001 818
0.001 800
0001782
O+Kil 764
0+lO1747
0.001 729
0001 712
0.001 695
0.001 678
0.001662

6.56
6.57
6.58
6.59
6.60
6.61
6.62
6.63
6.64
6.65
6.66
6.67
6.68
6.69
6.70
6.71
6.72
6.73

t 1;:
6.76

8::;
6.79
6.80

-

-

TABLE 5A EXPONENTIAL FUNCTIONS* (e-x)

x e-x

0.001 645
0.001 629
0.001 612
0.001 596
0.001 581
0.001 565
0.001 549
0001 534
0001519
Oml503
0001488
0.001474
0~001 459
om1444
OGx 430
0+01416
0.001 402
0.001 388
O*OOl  374
0.001 360
o+m 347
0.001 333
0.001 320
0.001 307
0.001 294
0.001 281
0.001 268
0.001 256
0001243
0.001 231
0.001 219
0.001 207
Oml 195
O+Ol  183
Oml 171
“0’00;  ;:;

O%Ol  136
0.001 125
om1 114

-
x e-x

6.81
6.82
6.83
6.84
6.85
6.S6
6.87
6.88
6.89
6.90
6.91
6.92
6.93
6.94
6.95

6.96
6.97
6.98
6.99
7.00
7.01
7.02
7.03

%

7.06
7.07
7.08
7.09
7.10
7.11
7.12
7.13
7.14
7.15
7.16
7.17

‘7:::
7.20

0.001 103
0.001 092
0.001 081
0.001 070
0.001 059
0.001 049
0.001 038
0.001 028
0.001 018
0.001 008
o*oOO  998

8:zz ;;:
OWO  968
OWJO 959
0.000 949
OmO  940
OmO  930
0.000 921
0.000 912
0.000 903
0.000 894
0.000 885
0.000 876
0.000 867
OmO 859
owe  850
0.000 842
O*OOO  833
OWO  825
OmO 817
0000 809
OmO 801
@OOO 793
0.000 785
OmO 777
OGOO 769
OWO 762
OWO 754
OmO  747

T

x e-x

7.21
7.22
7.23
7.24
7.25
7.26
7.27
7.28
7.29
7.30
7.31
7.32
7.33
7.34
7.35
7.36
7.37
7.38
7.39
7.40
7.41
7.42
7.43

::z

7.46
7.47
7.48
7.49
7.50

@OOO 739
OWO  732
0.000 725
0.000 717
0.000 710
OGOO 703
0.000 696

8:% t:4
0000 676
0.000 669
0000 662
0.000 656
;‘;g g4’;

0.000 636
0.000 630
0000 624
0000 617
0.000 611
0.000 605
0000 599
OWO  593
0.000 587
omo 581
@OOO 576
0.000 570
0.000 564
omo 559
0.000 553

x e-x

-

_ _

0.000 500
0.000 453
0.000 410
0.000 371
0.000 335
0.000 304
0.000 275
OW_)O  249
0.000 225
0.000 203
0000 184
OGOO 167
OmO 151
0.000 136
0000 123
OmO  112
OWO  101
0000 091
OmO 083
o*OOo  075

10.1
10.2
10.3
10.4
10.5
IO-6
10.7
10.8
IO.9
11.0
11.1
11.2
11.3
II.4
11.5
11.6
II.7
II.8
II.9
12.0

OG)O 068 12.1
0000 061 12.2
omo 055 12.3
o*oOO  050 12.4
omm 045 12.5

x e-r

0400 041
OmO 037
OmO 034
OxQO  030
o+Kn-J  028

::z x::

8:% x:;
o*OOO  017
OmO 015

8:E 8:;
o*OOO  011
OmO  010

X:% g;
OWO  008
OmO 007
OWO 006
O+MO 006

8:% g:

*For values corresponding to x 6.00 or less Table 4 may be referred.
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TABLE 5B EXPONENTIAL FUNCTIONS* (ex)

x ex

6-88 403.429 6-50 665.142 7.08 1 096.63 7.50 1808-04
6.01 407.483 6.51 671.826 7.01 1 107.66 7.51 1826-21
6.02 411.579 6.52 678.578 7.02 1118.79 7.52 1844*57
6.03 415.715 6.53 685.398 i 7.03 1 130-03 7.53 1 863.11
6.04 419.893 6.54 692.287 7.04 1 141.39 7.54 1 881.83

6.05 424.113 6.55 699.244 7-05 1 152.86 7.55 190074
6.06 428.375 6.56 706.272 7.06 1 164.44 7.56 1 919.85 ’
6.07 432.681 6.57 713.370 7.07 1 176.15 7.57 1 939.14
6.08 437.029 6.58 720.539 7.08 1 187.97 7.58 1 958.63
6.09 441.421 6.59 727.781 7.09 1199.91 7.59 1978.31

6.10 445-858
6.11 450339
6.12 454.865
6.13 459.436
6.14 464.054

6.60 735.095 7.10 1211.97 7.60 1 998.20
6.61 742.483 7.11 1224.15 7.61 2 018.28
6.62 749.945 7.12 1 236.45 7.62 2 038.56
6.63 757.482 7.13 1 248.88 7.63 2 059*05
6.64 765.095 7.14 1 261.43 7.64 2 079.74

6.15 468.717
6.16 473.428
6.17 478.186
6.18 482.992
6.19 487.846

6.65 772.784 7.15 1274.11 7.65 2 100.65
6.66 780.551 7-16 1 286.91 7.66 2 121.76
6.67 788.396 7.17 1 299.85 7.67 2 143.08
6.68 796.319. 7.18 1312.91 7.68 2 164.62
6.69 804.322 7.19 1 326.10 7.69 2 186.38

6.20 492.749
6.21 497.701
6.22 502.703
6.23 507.755
6.24 512.859

6.70 812.406 7.20 1 339.43 7.70 2 208.35
6.71 820.571 7.21 1 352.89 7.71 2 230-54
6.72 828.818 7.22 1 366.49 7-72 2 252.96
6.73 837.147 7.23 1 380.22 7.73 2 275.60
6.74 845.561 7.24 1 394.09 7.74 2 298.47

6.25 518.013
6.26 523.219
6.27 528.477

6 . 2 8 533.789
6.29 539.153

6.75 854.059 7.25 1 408.10 7.75 2 321.57
6.76 862.642 7.26 1 422.26 7.76 2 344.90
6.77 871.312 7.27 1 436.55 7.77 2 368.47
6.78 880069 7.28 1450.99 7.78 2 392.28
6.79 888.914 7.29 1465.57 7.79 2 416.32

6.30 544.572
6-31 550.045
6.32 555.573
6.33 561.157
6.34 566.796

6.80 897.847 7.30 1 480.30 7.80 2 440.60
6.81 906.871 7.31 1 495.18 7.81 2 465-l 3
6.82 915.985 7.32 1 510.20 7.82 2 489.90
6.83 925.191 7.33 1 525.38 7.83 2 514.93
6.84 934489 7.34 1 540.71 7.84 2 540.20

6.35 572.493
6.36 578.246
6,37 584.058
6.38 589.928
6.39 595.857

6.85 943.881 7.35 1 556.20 7.85 2 565.73
6.86 953.367 7.36 1 571.84 7.86 2 591.52
6.87 962.949 7.37 1 587.63 7.87 2 617.57
6.88 972.626 7.38 1 603.59 7.88 2 643.87
6.89 982.401 7.39 1 619.71 7.89 2 670.44

6.40 601.845
6.41 607.894
6.42 614.003
6.43 620.174
6.44 626.407

6.90 992.275 7.40 1 635.98 7.90 2 697.28
6.91 1 002.25 7.41 1 652.43 7.91 2 724.39
6.92 1 012.32 7.42 1 669.03 7.92 2 751.77
6.93 1 022.49 7.43 1 685.81 7.93 2 779.43
6.94 1 032.77 7.44 1 702.75 7.94 2 807.36

6.45 632.702
6.46 639.061
6.47 645.484
6.48 651.971
6.49 658.523

6.95 1043.15 7.45 1 719.86 7.95 2 835.58
6.96 1053.63 7.46 1 737.15 7-96 2 864.07
6.97 1 064.22 7.47 1 754.61 7.87 2 892.86
6.98 1 074.91 748 1 772.24 ‘I.22 2 921.93

’ 6.99 1 085.72 7-49 179005 7.99 2,951*30’

6.50 665.142 7.00 1 096.63 7.50 1 808.04 8.00 2 980-96

-

x 8%

-

- -
x e+

*For values corresponding to I 6.00 or less Table 4 may be referred

(Continued)
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TABLE  5B EXPONENTIAL FUNCTIONS (ez) - Conk-2

x ex

8.00 2 980.96 8.50 4 914.77
8.01 3 010.92 8.51 4 964.16
8.02 3 041.18 8.52 5 014.05
8.03. 3 071.74 8.53 5 064.45
8.04 3 102.61 8.54 5 115.34

8.05 3 133.80 8.55 5 166.75
8.06 3 165.29 8.56 5 218.68
8.07 3 197.10 8.57 5 271.13
8.08 3 229.23 8.58 5 324.11
8.09 3 261.69 8.59 5 377.61

8.10 3 294.47 8.60 5 431.66
8.11 3 327.58 8.61 5 486.25
8.12 3 361.02 8.6? 5 541.39
8.13 3 394.80 8.63 5 597.08
8.14 3 428.92 8.64 5 653.33

8.15 3 463.38 8.65 5 710.15
8.16 3 498.19 8.66 5 767,53
8.17 3 533.34 8.67 5 825.50
8.18 3 568.86 8.68 5 884.05
8.19 3 604.72 8.69 5 943.18

8.20 3 640.95 8.70 6 002.91
8.21 3 677.54 8.71 6 063.24
8.22 3 714.50 8.72 6 124.18
8.23 3 751.83 8.73 6 185.73
8.24 3 789.54 8.74 6 247.90

8.25 3 827.63
8.26 3V66.09
8.27 3 904.95
8.28 3 944.19
8.29 3 983.83 I

8.75
8.76
8.77
8.78
8.79

6 310.69
6 374.11
6 438.17
6 502.88
6 568.23

8.30 4 023.87 8.80 6 634.24
8.31 4 064.31 8.81 6 700.92
8.32 4 105.16 8.82 6 768.26
8.33 4 146.42 8.83 6 836.29
8.34 4 188.09 8.84 6 904.99

8.35 4 230.18 8.85 6 794.39
8.36 4 272-70 8.86 7 044.48
8.37 4 315.64 8.87 7 115.28
8.38 4 359.01 8.88 7 186.79
8.39 4 402.82 8.89 7 259.02

8.40 4 447.07 8.90 7 331.97
8.41 4 491.76 8.91 7 405.66
8.42 4 536.90 8.92 7 480.09
8.43 4 582.50 8.93 7 555.27
8.44 4 628.56 8.94 7 631.20

6.45 4 675.07 8.95 7 707.89
8.46 4 722.06 8.96 7 785.36
a-47 4 769.52 8.97 7 863.60
8.48 4 817.45 8.98 7 942.63
8.49 4 865.87 8.99 8 022.46

8.50 4 914.77 9.00 8 103.08

x ex
-7

x e*

9.00
9.01
9.02
‘9.03
9.04

9.05
9.06
9.07
9.08
9.09

9.10
9.11
9.12
9.13
9.14

9.15
9.16
9.17
9.18
9.19

9.20
9.21
9.22
9.23
9.24

9.25
9.26
9.27
9.28
9.29

9.30
9.31
9.32
9.33
9.34

9.35
9.36
9.37
9.38
9.39

9.40
9.41
9.42
9.43
9.44

9.45
9.46
9.47
9.48
9.49

8 103.08
8 184.52
8 266.78
8 349.86
8 433.78

8 518.54
8 604.15
8 690.62
8 777.97
8 866.19

8 955.29
9 045.29
9 136.20
9 228.02
9 320.77

9 41444
9 509.06
9 604.62
9 701.15
9 798.65

9 897.13
9 996.60

10 097.i
10 198.5
10 301.0

10 404.6
10 509.1
10 614.8
10 721.4
10 829.2

10 938.0
11 048.0
11 159.0
11 271.1
11 384.4

11 498.8 4
11 614.4
11 731.1
11 849.0
11 968.1

12 088.4
12 209.9
12 332.6
12 456.5
12 581.7

12 708.2
Ii 835.9
12 964.9
13 095.2
13 226.8

13 359.7

-

-

x es

9.50 13 359.7
9.51 13 494.0
9.52 13 629.6
9.53 13 766.6
9.54 13 905.0

9.55 14 044.7
9.56 14 185.8
9.57 14 328.4
9.58 14 472.4
9.59 14 617.9

9.60 14 764.8
9.61 14 913.2
9.62 15 063.0
9.63 15 214.4
9.64 IS 367.3

9.65 15 521.8
9.66 15 677.8
9.67 15 535.4
9.68 15 994.5
9.69 16 155.2

9.70 16 317.6
9.71 16 481.6
9.72 16 647.2
9.73 16 8146
9.74 16 983.5

9.75 17 154.2
9.76 17 326.6
9.77 17 500.8
9.78 17 676.6
9.79 17 854.3

9.80 18 033.7
9.81 18 215.0
9.82 18 398.0
9.83 18 583.0
9.84 18 769.7

9.85 18 958.4
9.86 19 148.9
9.87 19 341.3
9.88 19 535.7
9.89 19 732.1

9.90 19 930.4
9.91 20 130.7
9.92 20 333.0
9.93 20 537.3
9.94 20 743.7

9.95 20 952.2
9.96 21 162.8
9.97 21 375.5
9.98 21 590.3
9.99 21 807.3

10.00 22 026.5

(Continued)
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x

10.0 22 026.8 15.0 3.269 02 6 20.0 4.851 65 8 25.0 7.20049 10
IO.1 24 343.0 15-l 3.612 82 6 20.1 5.361 90 8 25.1 7.957 77 10
10.2 26 903.2 15.2 3.992 79 6 20.2 5.925 82 8 25.2 8.794 70 10
10.3 29 732.6 t5.3 4.512 71 6 20.3 6.549 04 8 25.3 9.719 64 10
10.4 32 859.6 15.4 4.876 8 0  6 20.4 7.237 81 8 25.4 1.074 19 11

10.5 36 315.5 15.5 5.389 70 6 20.5 7.999 02 8 25.5 1.18716 11
10.6 40 134.8 15.6 5.956 5 4  6 20.6 8MO 29 8 25.6 1.31202 11
10.7 44 355.9 15.7 6.583 0 0  6 20.7 9.770 03 8 25.7 1*45occl  1 1
10.8 49 020.8 15.8 7.275 33 6 20.8 1.079 76 9 25.8 1.602 50 11
10.9 54 176.4 15-9 8.04048 6 j 20.9 1.193 31 9 25.9 1.771 04 11

11.0 59 874.1 16-O 8.886 11 6 21.0 1.318 82
Il.1 66 171.2 16.1 9.820 67 6 21.1 1.457 52
11.2 73 130.4 16.2 1.085 35 7 2 1 3 1.610 80
11.3 80 821.6 16.3 1.199 50 7 21.3 1.780 22
11.4 89 322.7 16.4 1.325 65 7 21.4 1.967 44

11.5 98 715.8 16.5 1.465 07 7 21.5 2.174 36
11.6 109 098 16.6 1.619 16 7 21.6 2403 04
11.7 120 572 16.7 1.18944 7 21.7 2.655 77
11.8 133 252 16.8 1.977 64 7 21.8 2.935 08
11.9 147 267 16.9 2.185 63 7 21.9 3.243 76

12.0 162 75.5 17.0 2.415 50 7 23.0 3-584 91
12.1 179 872 17.1 2.669 54 7 22.1 3.961 94
12.2 198 789 17.2 2.95029 7 22.2 4.378 62
12.3 219 696 17.3 3.260 58 7 22.3 4.839 13
12.4 242 802 17.4 3.603 50 7 22.4 5.348 06

12.5 268 337 17.5 3.982 48 7 22.5 5.910 52
12.6 296 559 17.6 4.401 32 7 22.6 6.523 14
12.7 327 748 17.7 4*864,21  7 22.7 7.219 13
12.8 362 217 17.8 5.375’78 7 22.8 7.978 37
12.9 400 312 17-9 5.941 16 7 22.9 8.817 46

13.0 442413 18.0 6.566 00 7 23.0 9.744 80
13.1 488 942 18.1 7.256 5 5  7 23.1 1.076 97
13.2 540 36.5 18.2 8.019 73 7 23.2 1.190 23
13.3 597 196. 18.3 8.863 17 7 23.3 1.315 41
13.4 660 003 18.4 9.795 32 7 23.4 .1.453 75

13.5 729 416 18.5 1.082 5 5  8 23.5 1.606 63
13.6 806 130 18.6 1.19640 8 23.6 1.775 62
13.7 890 911 18.7 1.322 2 3  8 23.7 1.962 36
13.8 984 609 18.8 1.461 29 8 23.8 2.168 75
13.9 1 088 161 l&9 1.614 98 8 23.9 2.396 84

14.0 1202 604 19.0 1.784 82 8 24.0 2.648 91
141 1 33.9 083 19.1 1.972 53 8 24.1 2.927 50
14.2 1468 864 19.2 2.179 99 8 24.2 3.235 39
14.3 1623 346 19.3 2409 2 6  8 24.3 3.575 66
14.4 1 794 075 19.4 2.662 64 8 24.4 3.951 71

14.5 1982 759 19.5 2.942 68 8 24.5 4.367 32
14.6 2 191 288 19.6 3.252 16 8 24.6 4.826 63
14.7 2 421 748 19.7 3.594 19 8 24.7 5.334 2.5
14.8 2 676 445 19-8 3.972 2 0  8 24.8 5.895 26
149 2 957 929 19.9 4.389 96 8 24.9 6.515 27

15.0 3 269 017 2u-0 4.851 6.5 8 25.0 7.200 49

9
9
9
9
9

9
9
9
9
9

9
9
9
9
9

9
9
9
9
9

9
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10

26.0 1.957 3 0  11
26.1 2 . 1 6 3  1 5  1 1
26.2 2.39065 11
26.3 2.64207 11
26.4 2.91994 11

26.5 3.227 04 11
26.6 3 5 6 6 4 3  1 1
26.7 3.941 51 11
26.8 4.35604 11
26.9 4.814 17 11

27.0 5.32048  1 1
27.1 5.88004 11
27.2 6.498 45 11
27.3 7.18190 11
27.4 7.937 23 11

27.5
27.6
27.7
27.8
27.9

8.77199 11
9.694 55 11

l

1.07141 12
1.184 10 12
1.30863 12

28.0 1446 26 12
28.1 1.598 36 12
28.2 1.766 46 12
28.3 1.95224 12
28.4 2.15756 1 2

28.5 2.384 48 12
28.6 2.635 25 12
28~7 2.91240 12
28.8 3.218 70 12
28.9 3.557 21 12

29.0 3.931 33 11
29.1 4.34480 1 2
29.2 4.801 74 12
29.3 5.306 75 12
29.4 5.864 86 12

29.5 6.481 6 7  1%
29.6 7.163 36 12
29.7 7.916 74 12
29.a 8.749 34 12
29.9 9.669 52 12

30.0 lab8 05 15

TABLE 5B EXPONENTIAL FUNCTIONS (ex) - Contd

x lo*.@ p lo-fi.,  p x lO*.ex p
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TABLE 5B EXPONENTIAL FUNCTIONS (e”) - co&i

30.0 I.068 65 13 35.0 I.58601 15 40.0 2.353 85 17 45.0 3.49343 19
30.1 I.181 04 13 35.1 I.75282 15 40.1 2,601 41 17 45-l 3.86083 19
30.2 I.305 25 13 35.2 I.937 16 15 40.2 2.875 00 17 45.2 4.266 88 19
30.3 I.442 52 13 35.3 2.14089 15 40.3 3.177 37 17 45.3 4.715 63 19
304 I.59424 13 35.4 2.36605 1 5 40.4 3.511 54 17 45.4 5.211 58 19

30.5 I.761 90 13 35.5 2.61489 15 40.5 3,880 85 17 45.5 5.75969 19
30.6 I.94720 13 35.6 2.889 90 15 40.6 4.289 00 17 45.6 6.365 44 19
30.7 2.15199 1 3 35.7 3.193 84 15 40.7 4.740 08 17 45.7 7.03490 19
30.8 2.378 32 13 35.8 3.529 74 15 40.8 5.238 60 17 45.8 7.774 76 19
30.9 2.628 45 13 35.9 3900 96 15 40.9 5.789 54 17 45.9 8.592 44 19

31.0 2.904 88 13 36.0 4.311 23 15 41.0 6.398 44 17 46.0 9.496 12 19
31.1 3.21039 13 36.1 4.764 65 15 41.1 7.071 36 17 46.1 1.049 48 20
31.2 3.548 04 13 36.2 5.265  75 I.5 41.2 7.81507 17 46.2 l-15986 20
31.3 3.921 18 13 36.3 5.819 55 15 41.3 8.636 98 17 46.3 I.218 84 20
31.4 4.333 58 13 364 6.43160 15 41.4 9.545 34 17 46.4 I.416 66 20

31.5 4.789 35 13 36.5 7.018 02 15 41.5 I.05492 18 46.5 I.565 64 20
31.6 5.293 05 13 36.6 7.855 58 15 41.6 I.16587 18 46.6 I.730 31 20
31.7 5.849 72 13 36.7 8.681 75 15 41.7 I.288 49 18 46.7 I.91228 20
31.8 6.464 94 13 36.8 9.594 82 15 41.8 I.42400 18 46.8 2.113 40 20
31.9 7.144 86 13 36.9 I.06039 16 41.9 I.573 76 18 46.9 2.335 67 20

32.0 7.869 30 13 37.0 I.171 91 16 42.0 I.739 28 18 47.0 2.58131 20
32.1 8.72676 13 37.1 I.295 17 16 42.1 1.92220 18 47.1 2.85279 2 0
0.2 9.644 56 13 37.2 1.431 38 16 42.2 2.12435 18 47.2 3.152 82 20
32.3 ‘I.065 89 14 37.3 I.581 92 16 42.3 2.347 78 18 47.3 3.*484  41 z@
324 I.177 99 14 37.4 I.748 29 16 42.4 2.594 69 18 47.4 3.850 87 20

32.5 I.301 88 14 37.5 I.932 16 16 42.5 2.867 58 18 47.5 4.255 86 20
32.6 I.438 80 14 37.6 2.135 37 16 42.6 3.169 17 18 47.6 4.703 46 20
32.7 l-590 12 14 37.7 2.35994 16 42.7 3.50247 18 47.7 5.198 13 20
32.8 l-757 35 14 37.8 2.608 14 16 42.8 3.870 83 18 a7.8 5.74482 2 0
32.9 I.942 18 14 37.9 2.882 44 16 42.9 4.277 93 18 47.9 6.349 00 20

33.0 2.146 44 14 38.0 3.185 59 16
33.1 2.372 18 14 38.1 3.520 62 16
33.2 2.621 66 14 38.2 3.890 89 16
33.3 2.897 38 14 38.3 4.300 10 16
334 3.202 11 14 38.4 4.752 3.5 16

43.0 4.727 84 18 7.016 74 20
43.1

48-o
5.225 07 18 48.1 7.754 69 20

43.2 5.774 60 18 48.2 8.57026 20
43.3 6.381 92 ‘18 48.3 9.471 60 20
43.4 7a53 11 18 48.4 I.046 77 21

33.5 3.538 87 14 38.5 5.252 16 16 43 5 7.794 89 18 48.5 I.15686 21
33.6 3.911 06 14 38.6 5.804 53 16 43.6 8.61463 18 48.6 I.278 53 21
33.7 4.322 39 14 38.7 6.41500 16 43.7 9.52070 18 48.7 I.413 00 21
33.8 4.77698 14 38.8 7.089 67 16 43.8 I*05220 1 9 48.8 I.561 60 21
33.9 5.279 38 14 38.9 7.835 30 16 43.9 I.16286 19 48.9 I.725 84 21

34.0
34.1
34.2
34.3
34.4

34.5
34.6
34.7
34.8
34.9

35.8

5.384 62 14 39.0 8.659 34 16 44.0 I.285 16 19 49.0 I.907 35 21
6448 2.5 14 39.1 9.57005 16 44.1 I.420 32 19 49.1 2.107 94 21
7.12642 14 39.2 I.057 65 17 44.2 I.569 70 .I9 49.2 2329 64 21
7.875 91 14 39.3 I.168 90 17 44.3 1.734 78 19 49.3 2.57465 21
8.704 23 14 39.4 I.291 82 17 44.4 I.917 23 19 49.4 2.845 43 21

9.619 66 14 39.5 I.42768 17 44.5 2.118 87 19 49.5 3.144 68 21
1.063 14 15 39.6 I.57784 17 44.6 2.34171 19 49.6 3.475 41 21
l-17495 15 39.7 I.74378 17 44.7 2.587 99 19 49.7 3.840 92 21
I.298 52 15 39.8 I.927 17 17 44.8 2.860 18 19 49.8 424488 21
I.435 08 15 39.9 2.129 85 !.7 44.9 3.16098 19 49.9 4.691 32 21

1~58601 15 40.0 2.353 85 17 45.0 3.493 43 19 50-o 5.184 71 21

x lO+.ez  p I 1o*.er p
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS
(3580) 17wlo (181

I
--
C . d .

-
a. c. s. C. T. L.. Tan. ,

55
54

::.
51

50
49
48

z

40
39

:;
36

30
29

i?‘;
26

20

:;

:;I

::

::
11

10
9

;
6

L. cot. L. cos.

5.314 45 5.314 38 8.241 92
5.314 45 5.314 38 8.249 10
5.314 45 5.314 38 8.256 16
5.314 45 5.314 38 8.263 12
5.314 45 5.314 37 8.269 96

718
706
696
684
673
663
654
643
634
625
617
607
599
591
584
575
568
561
553
546

540
533
527
520
514
509
502
496
491

486
480
475
470
464
460
455
450
446
441
437

432
428
424
420

416
412
408
404
401
397
393

%
383
380
376
373
370
367

363

--
1.758 08
l-750 90
1.743 84
1.736 88
1.730 04

9.999 93
9.999 93
9.999 93
9.999 93
?.999 92

5.314 45 5.314 37 8*276 69
5.314 45 5.314 37 8.283 32
5.314 45 5,314 37 8.289 86
5.314 45 5.314 37 8.296 29
5.314 45 5.314 37 8.302 63

1.723 31 9.999 92
1.716 08 9.999 92
1.710 14 9.999 92
1.703 71 9.999 92
1.697 37 9.999 91

5.314 46 5.314 37 8.308 88
5.314 46 5.314 36 8.315 05
5.314 46 5.314 36 8.321 12
5.314 46 5.314 36 8.327 11
5.314 46 5,314 36 8,333 02

1.691 12 9.999 91
1.684 95 9.999 91
1.678 88 9.999 90
1.672 89 9.999 90
1.666 98 9,999 90

5.314 46 5.314 36 8.338 86
5.314 46 5.314 35 8.344 61
5.314 46 5.314 35 8.350 29
5.314 46 5.314 35 8.355 90
5.314 46 5.314 35 8.361 43

1.661 14 9.999 90
1.655 39 9,999 89
1.649 71 9.999 89
1.644 10 9.999 89
1.638 57 9.999 89

5.314 46 5.314 35 8.366 89
5.314 47 5.314 34 8.372 29
5.314 47 5.314 34 8.377 62
5.314 47 5.314 34 8.382 89
5.314 47 5.314 34 8.388 09

1.633 11 9.999 88
1.627 71 9.999 88
1.622 38 9.999 88
1.617 11 9.999 87
1.611 91 9.999 87

5.314 47 5.314 34 8.393 23
5.314 47 5.314 33 8.398 32
5.314 47 5.314 33 8.403 34
5.314 47 5.314 33 8.408 30
5,314 47 5.314 33 8.413 21

1.606 77 9.999 87
1.601 68 9.999 86
1.596 66 9.999 86
1591 70 9.999 86
1.586 79 9.999 85

5.314 47 5.314 33 8.418 07
5.314 48 5.314 32 8.422 87
5.314 48 5.314 32 8.427 62
5.314 48 5.314 32 8.432 32
5.314 48 5.314 32 8.436 96

1.581 93 9.999 85
1.577 13 9.999 85
1.572 38 9.999 84
1.567 68 9.999 84
1,563 04 9.999 84

5.314 48 5.314 31 8.441 56
5-314 48 5.314 31 8.446 11
5.314 48 5.314 31 8.450 61
5.314 48 5.314 31 8.455 07
5.314 49 5.314 31 8.459 48

1.558 44 9.999 83
1.553 89 9.999 83
1.549 39 9.999 83
1.544 93 9.999 82
1.540 52 9.999 82

5.314 49 5.314 30 8.463 85
5.314 49 5.314 30 8.468 17
5.314 49 5.314 30 8.472 45
5.314 49 5.314 30 8.476 69
5.314 49 5.314 29 8.480 89

1.536 15 9.999 82
1.531 83 9.999 81
1.527 55 9.999 81
1.523 31 9-999  81
1.519 11 9-999 80

5.314 29 8.485 05
5.314 29 8.489 17
5.314 28 8.493 25
5.314 28 8.497 29
5.314 28 8.501 30

1.514 95 9.999 80
1.510 83 9.999 79
1.506 75 9.999 79
1502 71 9.999 79
1.498 70 9.999 78

5.314 50 5.314 28 8.505 27
5.314 50 5.314 27 8509 20
s-314 50 5.314 27 8.513 10
5.314 50 5.314 27 8.516 96
5.314 50 5.314 27 8.520 79

1.494 73 9.999 78
1.490 80 9.999 77
1.486 90 9-999 77
1.483 04 9.999 77
1.479 21 9.999 76

5.314 26 8.524 59
5.314 26 8.528 35
5.314 26 8.532 08
5.314 25 8.535 78
5.314 25 8,539 45

1.475 41 9.939 76
1.471 65 9.999 75
1.467 92 9-999 75
1.464 22 9.999 74
1.460 55 9.999 74

5.314 25 8.543 08 1.456 92 9.999 74

L. Sin.

(26

L. Sin.

8.241 86
8.249 03
8.256 09

t:z :;:

8.276 61
y;; :;

8.296 21
8.302 55

“8% ;z
8.321 03
8.327 02
8.332 92

8.338 75

t:;;; ::
8.355 78
8.361 31

8,366 78
8.372 17
8.377 50
8.382 76
8,387 96

8.393 10
8.398 18
8.403 20
8408 16
8.413 07

8.417 92
8.422 72
8.427 46
8.432 16
8.456 80

8.441 39
8445 94
8.450 44
8.454 89
8.459 30

8.463 66
8.467 99
8.472 26
8.476 50
8.480 69

8.484 85
8.488 96
8.493 04
8.497 08
8.501 08

8.505 04
8.508 97
8.512 87
8.516 73
8.520 55

8.524 34
8.528 10
8.531 83
8.535 52
8.539 19

8.542 82

_

- _

-2

717
706
695
684
673
663
653
644
634
624
616
608
599
590

583
575
568
560
553
547

539
533
526
520
514
508
502
496
491
485

480
474
470
464

459
455
450

z:

436
433
427
424
419
416
411
408

:z
396

‘393
390
386
382
379
376
373
369
367

363

d.

5.314 49
s-314 49
5.314 50
5.314 50
5.314 50

5.314 51
5.314 51
5.314 51
5.314 51
5.314 51

5.314 51
- _

L. cot. c.d.

3 600
3 660
3 720

“3 ;::

3900
3 960
4 020
4 080
4140

4 500
4 560
4 620
4 680
4 740

4 800
4 860
4 920
4 980
5 040

5 100
5 160
5 220
5 280
5 340

5 400
5 460
5 520
5 580
5 640

5 700
5 760
5 820
5 880
5 940

6000
6 060
6120
6 180
6 240

6308
6 360
6 420
6 480
6 540

6 600
6 660
6 720
6 760
6 840

6 900
6 960
7 020
7080
7 140

7 200
- _

L. cos. L. Tan. I

88”91’ (271’)

WOTE - For obtaining the actual logarithmic values, 10 should be deducted from the values in the table.

(Continued)
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z” (182”)

”

7200

:: %X
7 380
7440

8.542 82
8.546 42
8.549 99
&.553 54
8.557 0.5

8.560 54
8.564 00
8.567 43
8.570 84
8.574 21

7800
7 860

77;::
8040

10

::

:;:

8.577 57
8.580  89
8.584 19
8.587 47
8.590 72

8100
8 160

: xi:
8 340

8.593 95
8.597 15
8.600  33
8.603 49
8.606 62

8400
8 460
8 520
8 580
8 640

8.609 73
8.612 82
8.615 89
8.618 94
8.621 96

t:::
8 820
8 880
8 940

2.5
26

;;
29

8.624 97
8.627 95
8.630 91
8.633 85
8.636 78

9 000
9 060
9120
9 180
9 240

30

3’:

;:

8.639 68
8,642 56
8.645 43
8.648 27
8.651 10

9 300
9 360
9 420
9 480
9 540

8.653 91
8.656 70
8.659 47
8.662 23
8.664 97

9 600
9 660
9 720
9 780
9 840

40
41
42

2

8.667 69
S.670 39
8.673 08
8.675 75
8.678 41

9900 45
9 960 46

10 020 47
10 080 48
10 140 49

8.681 04
8.683 67
8.686 27

t:z c

10 200
10 260
10 320
10 380
10440

50

::

z:

8.694 00
8.696 54
8.699 07
8.701 59
8.704 09

10 500
10 560
10 620
10 680
10 740

8.706 58
8.709 0.5
8.711 51
8.713 95
8,716 38

10 800 60 8.718 80

92” (272”)

TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Cot&

I

I

-

L. Sin.

L. cos.

“.

d.
-

360
357
355
351
349

346
343
341
337
336

332
330
328
325

323

320
318
316
313
311

309
307
305
302

301

298
296
294
293
290
288
287
284
283
281

279
277
276
274
272

270
269
267
266

263
263
260
259
258
256

254
253
252
230

249
247
246

;4’:

242

-
a.

C.S. C.T.

5.314 51 5.314 2s 8.543 08
5.314 51 5.314 25 8.546 69
5.314 52 5.3  14 24 Qa.550 27
5.314 52 5.314 24 8.1 c3 82
5.314 52 5.314 24 8.557 34

55:::f  :s
5.314 52

::::t z:

z:::t ;:
5.314 23
5.314 22
5.314 22

8.560 83
8.564 29
8.567 73
8.571 14
8.574 52

::::t :;

:::;t :i:
5.314 54

5.314 22 8.577 88
5.314  21 8.581 21
5.314  21 8.584 51
5.314  21 8.587 79
5.314  21 8.591 05

5.314 54

::::: :t
5.314 54
5.314 54

5.314 20 8.594 28
5.314 20 8.597 49
5.314 20 8.600 68
5.314 19 8.603 84
5.314 19 8.606 98

5.314 55 5.314 18 8.610 09
5.314 55 5.314 18 8.613 19
5.3’14  55 5314 18 8.616 26
5.314 5.5 5.314 17 8.619 31
5.314 55 5.314 17 8.622 34

5.314  55 5.314 17 8.625 35
5.314 56 5.314 16 8.628 34
5.314 56 5.314 16 8.631  31
5.314 56 5.314 16 8.634 26
5.314 56 5.314  15 8.637 18

5.314 56 5.314  15 8.640 09
5.314  56 5.314 15 8.642 98
5.314 57 5.314 14 8.645 85
5.314 57 5.314 14 8.648 70
5.314 57 5.314  13 8.651 54

5.314 57 5.314 13
5.314 57 5.314 13
5.314 58 5.314 12
5.314  58 5.314 12
s-314 58 5.314 12

8.654 35
8.657 15
8.659 93

z: 4:

::::::  ::

::::: :::
5.314 59

5.314  11 8.668 16
5.314 11 8.670 87
5.314 10 8.673 56
5.314 10 8.676 24
5.314  10 8.678 90

::::: :;
5.314 60
5.314 60
5.314 60

8.681 54
8.684 17

“s:% z
8.691 96

5.314 60
5.314 60
5.314  61
5.314  61
5.314  61

::::t t:

;:‘;t f;
5&4 62

5.314 62

::::4 :;
5.314 08
5.314 08
5.314 08

5.314.07
:‘;;d 8;

::::: 8;

5.314 05
5.314  05
5.314 04
5.314 04
5.314 03

5.314 03

8.694 53
8.697 08
8.699 62
8.702 14
8.704 65

8.707 14
8.709 62
8.712 08
8,714 53
8.716 97

8.719  40

L. Tan. Cd. L. cot.

L. cot.

361
3.58
35.5
352
349
346

zz
338
336
333
330
328
326

323
321
319
316
314
311

310
307
305
303
301
299
297
295
292
291

289
287
285
284

281

280
278
276
274
273

271
269
268
266

264

263
261
260
258
2.57

255
254
252
251

249
248
246
245
244
243

c.d.

I.456 92
1.453 3i

:z: ::
I:442 66

I.439 17
I.435  71
I.432 27
I.428 86
I.425 48

I.422 12
I.418 79
I.415 49
I.412  21
1408 95

I.405 72
I.402  51
I.399 32
I.396 16
I.393 02

I.389  91
I.386 81
I.383 74
I.380 69
I.377 66

1.374 6.5
I.371 66
1.368 69
I.365 74
I.362 82

I.359  91
I.357 02
1.354  15
1.351 30
I.348 46

I.345  65
I.342 85
I.340 07
I.337  31
I.334  57

I.331 84
I.329 13
I.326 44
1.323 76
1.321 IO

::::Z  t:
I.313 22
I.310 62
I.308 04

I.305 47
I.302 92
1.300  38
I.297 86
I.295 35

I.292 86
1.290 38
I.287 92
I.285 47
I.283 03

I.280 60
-~

L. Tan.

(357”) 177O

L. co.%

9.999 74
9.999 73
9.999 73
9.999 72
9.999 72

9.999 71
9.999 71

%‘Z 3;
9:999 69

9.999 69
9.999 68
9.999 68

;39”9’  6”;

9.999 67
9.999 66
9.999 66
9.999 65
9.999 64

9.999 64
9.999 63
9.999 63
9.999 62
9.999 62

9.999 61
9.999 61
9.999 60
9.999 60
9.999 59

9.999 59
9-999 58
9.999 58
9.999 57
9.999 56

9.999 56
9.999 55
9.999 5.5
9.999 54
9.999 54

9.999 53
9.999 52
9.999 52
9.999 51
9.999 51

9.999 50
9.999 49
9.999 49
9.999 48
9.999 48

9999 47
9.999 46
9.999 46
9.999 45
9.999 44

9.999 44
9.999 43
9.999 42
9,999 42
9.999 41

9.999 40

L. Sin.

,
.--

!t
:;
56

50
49

4’;
46

45

z
42
41

30

f:
27
26

20
19

:;
16

::
13

:x

10

;
7
6

47
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Confd

-

17 (356”) 176’

L. Sin. d. L. Tan. c.d. L. Cot. L. cos.

8.718 80

f::;:  ::
8,725 97
8.728 34

88% E
8.724 20
8.726 59
8.728  96

1.280 60
1.278 19
1.275 80
1.273 41
1.271  04

9.999 40
9.999 40
9.999 39
9.999 38
9.999 38

::;z E
8.735 35
8.737 67
8.739 97

8.731 32
8.733 66
8.736 00
8,738 32
8.740 63

1.268 68
1.266 34
1.264 00
1.261 68
1.259 37

9.999 37
9.999 36
9.999 36
9.999 35
9.999 34

240
239
238
237
235

234
232
232
230

229
228
226
226
224

223
222
220
220
219
217

216
216
214
213

212
211
210
209
208

208
206
205

E

202
201
201
199
199

197
197
196
195
194

193
192
192
190
190
189

188
187
187
186

185
184
183
183
181

181

8.742 92
8.745 21
8.747 48
8.749  74
8.751 99

241
239
239
237

‘236

234
234
232
231

229
229
227
226
225

224
222
222
220
219
219

217
216
215
214

213
211
211
210
209

208
206
206
205
204

203

202
201
201
199

198

198
196
196
195
194
193
192
192
190
190

189
188
188
186
186
185
184
184
182

182

I.257 08
1.254 79
1.252 52
1.250 26
1.248 01

9.999 34
9.999 33
9,999 32
9.999 32
9.999 31

8.753 53
8.755 75

::;z ;:
8.762 34

8.754 23
8.756 45

2% 861
8.763 06

1.245 77
1.243 55
1.241  33
1.239 13
1.236 94

9.999 30
9.999 29
9.999 29

EZ ;;

8.765 25
8.767 42
8.769 58
8.771 73
8.773 87

1.234 75
1.232 58
1.230 42
1.228  27
1.226 13

9.999 26
9.999 26
9.999 25
9.999 24
9.999 23

t:::: z;
8.779 43
8.781 52
8.783 60

8.776 00
8.778 11
8.780 22
8.782 32
8.784 41

1 a224  00
1.221 89
1.219 78
1.217 68
1.215 59

9.999 23
9.999 22
9.999 21
9.999 20
9.999 20

8.785 68
8.787 74
8.789 79
8.791 83
8.793 86

8.786 49
8.788 55
8.790 61
8.792 66
8.794 70

1.213 51
1.211  45
1.209 39
1.207 34
1.205 30

9.999 19
9.999 18
9.999 17
9.999 17
9.999 16

8.795 88
8.797 89
8.799 90

;:88::  tB’

8,796 73
8.798 75
8.800 76
8.802 77
8.804  76

1.203 27
1.201 25
1.199 24
1.197 23
1.195 24

9.999 15
9.999 14
9.999 13
9.999 13
9.999 12

8.805 85

t:g %
8,811 73
8.813 67

8.806 74
8.808 72
8.810 68

::::z :z

1.193  26
1.191  28
1.189 32
1.187 36
1.185 41

9.999 11
9.999 IO
9.999 09
9.999 09
9.999 08

8.816 53
8.818 46
8.820 38
8.822 30
8.824 20

1,183 47
1.181 54
1.179 62
1.177 70
1.175 80

9.999 07
9.999 06
9,999 05
9.999 04
9.999 04

8.826 10
8.827 99
8.829 87
8.831 75
8.833 61

1.173 90
1.172 01
1.170 13
1.168 25
1.166 39

9.999 03
9.999 02
9.999 01
9.999 00
9.998 99

1.164 53
1.162 68
1.160 84
1.159 00
1.157 18

9.998 98
9.998 98
9.998 97
9.998 96
9.998 95

8.843 58 8.844  64 l-155 36

L. cos. d. L. cot. L. Tan.

93’= (273”)

P.P.

; 241 4.0 239 4.0 237 4.0 235 234

: 1;.: A.8 I:*5 11.8  ;:‘8 11.7  ;:;

4 16.1 15.9 15.8 15.7 15.6

: t:.:  . 23.9 19.9 23.7 19.8 23.5 19.6 19.5 23.4
7 28.1 279 27.6 27,4 27.3
8 32.1 31.9 3P.6 31.3 31.2
9 36.2 35.8 35.6 35.2 35.1

232 229 227 225 223
3.9 3~8 3.8 3,8 3.7

11.; 1::: 1:.; 1:.: 1;:;
15.5 15.3 15.1 15.0 14.9

19.3  19.1 18.9 18.8 18.6
23.2 22.9 22.7 22.5 22.3
27.1  26.7 26.5 26.2 26.0
30.9 30.5 30.3  30.0 29.7
34.8 34.4 34.0 33.8 33.4

222 220 217 215 213
3.7 3.7 3.6 3.6 3.6

1::; 1::; lg.; 1i.z  *;.;
14.8 14.7 14.5 14.3 14.2

18.5 18.3 18.1 17.9 17.8
22.2 22.0 21.7 21.5 21.3
25.9 25.7 25.3 25.1  24.8
29.6 29.3 28.9 28.7 28.4
33.3 33.0 32.6 32.2 32.0

211 208 206 203 201
3.5 3.4 3.4 3.4

;:; . . . .
10.6 18.5 18,; I:.; l:.;
14.1 13.9 13.7 13.5 13.4

17.6  17.3 17.2 16.9 16.8
21.1 20.8 20.6 20.3 20.1
24.6 24.3 24.0 23.7 23.4
28.1 27.7 27.5 27.1  26.8
31.6 31.2 30.9 30.4 30.2

199 197 195 193 192
3.3  3.2 3.2 3.2

::“6 6.6 6.5 6-4 6.4
10.0 9.8 9.8 9.6 9.6
13.3 13.1 13.0 12.9 128

16.6 16.4 16.2 16.1  16.0
19.9 19.7 19.5 19.3 19.2
23.2 23.0 22.8 22.5 22.4
26.5 26.3 26.0 25.7 25.6
29.8 29.6 29.2 29.0 28.8

189 187 185 183 181
::3” 6.2 3.1 6.2 3.1 3.0 3.0

: 12.6 9.4 l;.: . 12.3  9.2

:,
7

t
10

15.8 15.6 15.4 15.2 15.1
18.9 18.7 18.5  18.3  18.1
22.0 21.8 21.6 21.4 21.1
25.2 24.9 24.7 24.4 24-l
28.4 28.0 27.8 27.4 21.2
31.5 31.2 30.8 30.5  30.2

P.P.

(Continued)
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Conid

Ii
24

35

:;

3”:

40

f :.
43
44

4.5

:;
4s
49

50

5”:.
53
54

:i
57
$8
59

60
--.

I_. Sin.

8.843 58
8.845 39
8.847 IS
8.848 97
8.850 75

8.852 52
8.854 29
8.856 05
8.857 SO
8.859 55

8.861 28
8.863 01
8.864 74
8.866 45
8.868 16

8.869 87
8.871 56
8.873 25
8.874 94
8.876 61

8.878 29
8.879 95
8.881 61
8.883 26
8.884 90

8.886 54
8.888 17
8.889 so
8.891 42
8.893 04

8.894 64
8.896 25
8.897 84
8.899 43
8.901 02

8.902 60
8.904 17
8.905 74
8.907 30
8.908 85

8.910 40
8.911 95
s.913 49
8.915 02
8.916 55

8.918 07
8.919 59
8.921 10
8.922 61
8.924 11

8.325 61
8.927 10
8.928 59
8.930 07
8.931 54

8.933 01
8.934 48
8.935 94
8.937 40
8.938 85

8.940 30

L. cos.

94” (274”)

_-

-

a. I.. Tan. cd.
._.--

181
179
179
178
177
177
176
175
175
173
173
173
171
171
171
169
169
169
167
168
166
166
165
164
164
163
163
162
162
160
161
159
159
159
158
157
157
156
155
155
155
154
153
153
152
152
151
151
150
150
149
149
14s
147
147
147
146
146
145

- -
8.844 64
8.846 46
8.848 26
8.850 06
8.851 85

8.853 63
8.855 40
S.857 17
8.858 93
8.860 69

8.862 43
8.864 17
8.865 91
8.867 63
8.869 35

8.871 06
8.872 77
8.874 47
8.876 16
SW7 85

8.879 53
8.881 20
8.882 si
8.884 53
8.886 18

8.887 83
8.889 48
8.891 11
8.892 74
8.894 37

8.895 98
8.897 60
8.899 20
8.900 SO
8.902 40

S.YO3  99
8.905 57
8.907 15
8.908 72
8.910 29

8.911 85
8.913 40
8.914 95
8.916 50
8.918 03

182
180
180
179
178
177
177
176
176
174
174
174
172
172
171
171
170
169
169
168
167
167
166
165
165
16.5
163
163
163
161
162
160
160
160
159
158
158
157
157
156
155
155
155
153

8.919 57
8.921 10
8.922 62
8.924 14
8.925 65

8.927 16
8.928 66
8.930 16
8.931 65
8.933 13

8.934 62
8.936 09
8.937 56
8.939 03
8.940 49

145

154
153
152
152
151
1.51
150
150
14’)
148
149
147
147
147
146
146

d.

8.941 95

L. cot. C A .

L. Cot.

1.155 36
1.153 54
1.151 74
1.149 94
1.148 15

L. co.%
.--

9.998 94
9.998 93
9.998 92
9.998 91
9.998 91

-_
60

::

:z

I.146 37 9.998 90
I.144 60 9.998 89
1.142 83 9.998 88
I.141 07 9.998 87
1.139 31 9.998 86

::

5”;
51

1.137 57 9.998 85
1.135 63 9.998 s4
1.134 09 999s 83
1.132 37 9.948 82
1.130 65 Y.998  81

50
49

:f
46

1.128 94 9‘998 80
1.125 23 9.998 79
1.125 53 9.998 79
I.123 84 9.998 78
1.122 15 9.998 77

::
43

::

1.12047 9+98 76
1.118 so 9.YYS 75
I.117 13 9.998 74
I.115 47 9.998 73
I.113 82 9.998 72

40

:;
37
36

I.112 17 9.998 71
I.110 52 9.998 70
1.108 89 9.998 69
I.107 26 9.998 68
1.105 63 9.998 67

1.104 02 9.998 66
I.102 40 9.998 65
I.100 80 9.998 64
1.099 20 9.998 63
I.097 60 9.998 62

1.096 01 9.998 61
1.094 43 9.998 60
I.092 85 9.994 59
1.091 28 9.998 58
1.089 71 9.998 57

1.088 15 9.9% 56
I.086 60 9.‘mi 55
I.085 05 9.998 54
1.083 50 W9S 53
1.08’ 97 9.998 52

1 *OS0  43 9.998 51 15
1.07S 90 9.948 50 14
1.077 38 9.998 48 13
I.075 86 9.998 47 12
1.074 35 9.998 46 11

1.072 84 9.998 45
I.071 34 9.998 44
1.069 84 9.998 43
1.068 35 9.998 42
1.066 87 9.998 41

1.065 38 9.998 40
1.063 91 9.99S 39
I.062 44 9.998 38
1.060 97 9.998 37
1.059 51 9.998 36

1.058 05

L. Tan.

9.998 34

I,. Sin.
- -

0
-
I

(265’)  85”

1355”) 175’
-

,
-

P. 1’.

x 182 181
: 6.1 3.0 6.0  3.0

3 9.1 9.0
4 12.1 12.1

5 15.2 15.1
6 18.2 18.1
7 21.2 21.1
8 243 24.1
9 27.3 27.2

179 178 177

;:; 2:: ::t
9.0 8.9 8.8

11.9 11.9 Il.8

14.9 14.8 14.8
17.9 17.8 17.7
20.9 20.8 20.6
23.9 23.7 23.6
26.8 26.7 26.6

176 175 174 173 172
2.9 2.9 2.9 2.9 2.9

;:; 8.8 5.8 5.8 .
17.2

5.8 .
lf.2

5.7 .
11.7 Il.7 1z

14.7 14.6 14.5 14.4 14.3
17.6 17.5 17.4 17.3 17.2
20.5 20.4 20.3 20.2 i&i
23.5 23.3 23.2 23.1 22-Y
26.4 26.2 26.1 26.0 25.8

171 I70 169 168 167
2.8 2.8 2.8 2.8 2.P
;:‘6 5.7 8.5 8.4 5.6 8.4 5.6 8.4 5.6

11.4 11.3 11.3 11.2 11.1

14.2 14.1 14.1 14.0 13.9
17.1 17.0 16.9 16.8 16.7
20.0 19.8 19.7 19.6 19.5
22.8 22.7 22.5 22.4 22.3
25.6 25.5 25.4 25.2 25.0

166 165 164 163 162
2.8 2.8 2.7 2.7 2.7
5.5 5.5 5.5 5.4 5.4
8.3 8.2 8.2 8.2 8.1

11.1 11.0 1O.Y 10.9 10.8

13.8 13.8 13.7 13.6 13.5
16.6 16.5 16.4 16.3 16.2
19.4 19.2 19.1 19.0 IS.3
22.1 22.0 21.9 21.7 21.6
24.Y 24.8 24.6 24.4 24.3

161 160 159 158 157
2.7 2.7 2.6 2.6 2.6
;:; 8.0 5.3 8.0 5.3 7.9 5.3 7.8 5.2

10.7 10.7 10.6 10.5 10.5

13.4 13.3 13.2 13.2 jj.1
16.1 16.0 15.9 15.8 15.7
18.8 18.7 1S.6 18.4 IS.3
21.5 21.3 21.2 21.1 20.9
24.2 24.0 23.8 23.7 23.6

156 153 154 153 152
2.6 2.6 2.6 2.6 2.5

;:8” 5.2 . 5.1  . ;:; ;:;
10.4 li.3” 1;.: 10.2 10.1

13.0 12.9 1?.8 12.8 12.7
15.6 15.5 12.4 15.3 15.2
IS,2 18.1 18.0 17.8 17.7
208 20.7 20.5 20.4 203
23.4 23.2 23.1 23.0 22.8
26.0 25.8 25.7 25.5 25.3

P.P.
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TABLE 5 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Confd
(3540)  174”5O (185”)

L. Sin. d. L. ibn. c.d. L. cot. L. CO%
-
,

8.940 30
8.941 74

fz:: ::
81946  03

8.947 46
8.948 87
8.950 29
8.951 70
8.953 10

:z
144
142
143

141

:t;
,l40
140
139
139
139
138
138
137
137
136
136
136
135
135
134
134
133

::3”
132
132
131

131
131
130
130
129
129

:::
128

128
127
127
126
126
126
125
125
124
125
123

124
123
123
122

122
122
121
121
121
120

8.941 9.5
8.943 40
8.944 85
8940 63
8.947 73

9*998  34
9.998 33
9.998 32
9.998 31
9.998 30

-
ill
i9
i8
i7
i6

1.050 83 i.5

:::; ;:

x’;;;  3;
i4

9.998 27 ;3
1.046 56 9.998 25 ;2
1.045 14 9.998 24 il

8.954  50
8.955 89
8.957 28
8.958 67
8.960 05

8.949 17
8.950 60

I% z
8:954 86

8.956 27
8.957 67
8.959 08

::;z :;

1.043  73
I*042  33

::% f:
1.038 13

8.961 43
8.962 80
8.964 17
8.965 53
8.966 89

8.963 25
8.964 64
8.966 02
8.967 39
8.96817

20 8.968 25
21 8.969 60
22 8.970 95
23 8.972 29
24 8.973 63

8.970 13
8.971 50
8.972 85
8.974 21
8.975 56

1.029 87
I.028 50
I.027  1.5
I.025 79
I.024 44

!t
38
37
36

8,974 96
8.976 29
8.977 62
8.978 94
8.980 26

145
145

‘r’l:

144

143
142
142
142

141
140
141
139
140
?38

139
138
137
138

136
137
135
136
135
135
134
134
133
133
133
132
132
131
131
131

:::
130
129
128
129

::;
128
127

126
126

::z
125

125
124
124
124
173

123
123
122
122
122

::

::
31

8.981 57
8.982 88
8.984 19
8.985 49
8.986 79

8,983 58
8.984 90
8.986 22
8.987 53
8.988 84

I.016 42

::Oo:: ::
I.012 47
I.011  16

9.998 00
9.997 98
9.997 97

;:z: ;:

35

:;
38
39

8.988 08
8.989 37
8,990 66
8.991 94
8.993 22

8.990 15
8.991  45
8.992 75
8.994 05
8.995 34

I*009 8.5
1.008 55
1.007  25
I*005 95
I+)04 66

9.997 93
9.997 92
9.997 91

x:‘9:: kz

40

t:
43
44

II:;;: ::
8.997 04
8.998 30
8.999 56

8s:;;;  8:
8.999 19
9.00  46
9+JOl74

1.003 38

:%zkz
0.999 54
0998  26

;:x;3 ::
9.997 85
9.997 83
9.997 82

45
46
$7

::

9+00 82
9.002 07
9.003 32
9.004 56
9.005 81

9.003 01
9.004 27
9+Kl5  53
9w6 79
9.008 OS

0996 99 9.997 81
0.995 73 9.997 80
0994 47 9.997 78
0.993 21 9.997 77
0.991 95 9.997 76

9.007 04
9.008 28
9+09  51
9.010 74
9.011 96

9*009  30
9.010 55
;.g;; 7$

9.014 27

0.990 70 9.997 75
0.989 45 9.997 73
0.988 21 9.997 72
0.986 97 9.997 71
0.985 73 9.997 69

9.013 18
9.014 40
9.015 61
9.016 82
9;018 03

;:::z :t
9.017 96
9.019 18
9.020 40

X:% :;
0.982 04
0980  82
0.979 60

9.997 68
9.997 67
9.997 65
9.997 64
9.997 63

,

9.019 23 9.021 62 0978 38 9.997  61

L. cos. d. L. Cot..’ c.d. L. Tan. L. Sin.
-

z:

2:
21

20

::

:;i

::

::
11

l(i

;
i
t

f
?
2
1

c
-

I

-
95” (275”) (264O)  84”

P.P.

e 151 149 148 147 146
2.5 2.5 2.5 2.4 24

;:; ::s 4.9 7.4 4.9  7.4 4.9  7.3
10.1  9.9 9.9 9.8 9.7

12.6 12.4 12.3 12.2 12.2
15.1  14.9 14.8 14.7  14.6
17.6 17.4 17.3  17.2 17.0
20.1  19.9 19.7 19.6 19.5
22.6 22.4 22.2 22.0 21.9

145 144 143 142 141

::‘s if 4.8 .2.4 :; i:‘:
7.2 7.2 7,2 7.1 7.0
9.7 9.6 9.5  9.5  94

12.1 12.0 11.9 11.8 11.8
14.5  14.4 14.3  14.2 14.1
16.9 16.8 16.7 16.6 16.4
19.3 19.2 19.1 18.9 18.8
21.8 21.6 21.4 21.3 21.2

140 139 138 137 136
;:; 4:; f2 2:: 4.5  2.3

3.: ;:; “9.;  . 9”:; 9”d

11.7 11.6 11.5 11.4 11.3
14.0 53.9 13.8 13.7 13.6
16.3 l&2 16.1 16.0 15.9
18.7 IS.‘5 18.4 18.3 18.1
21.0 20.8 20.7 20.6 20.4

‘.
135 134 is3 132 131
f:: ;:g 4.4‘ 2.1 2.2 2%

8:: 6.7 8.9 6.6  8.9

11.2 11.2 11.1 II.0 109
13.5 13.4 13.3 13.2 19.1
15.8 15.6 15.5 15.4 15.3
18.0 17.9 17.7 17.6 17.5
20.2 2@1 20.0 19.8 19.6 I

I
128 127 126

4.3 4,3 ::: ;:; 3:;
’

;::: ;:;: t: 6.4 8.5 6.3 8.4

IO.8 IO.8 10.7 10.6 10.5
13.0 12.9 12.8 12.7 12.6
15.2 15.0 14.9 14.8 14.7
17.3 17.2 17.1 16.9 16.8
19.5 19.4 19.2 19.0 18.9

125 124 123 122 121

: 4.2 2.1 2.1  4.1 f:Y 4.1  2.0 2.0 4.0
3 6.2 6.2 6-2 6.1 6.0
4 8.3 8.3 8.2 8.1 8.1

10.4 10.3 10.2 10,2 IO.1
12.5 12.4 12.3 12.2 12.1
14.6 14.5 14.4 14.2 14.1
16.7 16.5 16.4 16.3 16.1
18.8 18.6 18.4 18.3 18.2
20.8 20.7 20.5 20.3 20.2

2
7

t
10

P.P.

 



SP: 8 - 1’,70

-_
TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS -- Cowid

6’ (186”) (353”) 173O

,

60 9.085 89

L Sin. . *

99:0018 :z
9.021 63
9.022 83
9.024 02

9.025 20
9,026 39
9.027 57
9.028 74
9.029 92

9.031 09
9.032 26
9.033 42
9.034 58
9.035 74

9.036 90
9.038 05
9.039 20
9.040 34
9.041 49

9.042 62
9.043 76
3a44 90
9.046 03
9.047 15

9.048 28
9.049 40
9.050 52
9.051 64
9.052 75

9.053 86
9.054 97
9,056 07
9.057 17
9,058 27

9.064 81
9.065 89
9.066 96

8:::: z

9.070 18
9.071 24
9.072  3 1
9.073 37
9.074 42

9.075 48
9.076 53
9.077 58
9.078 63
9.079 68

9.080 72
9.081 76
9.082 80
9.083 83
9.084 86

L. cos.

--
(I. L. Tan.

--
C d . J.. cot.

-
,

::i

::t

118
119
118
117
118
117
117
116
116
116
116
115
115
114
115
113
114
114
113
112
113
112
112
112
111
111
111
110
110
110
110
109
109
109
108
109
108
107
108
107
107
106
107
106
105
106

105
105
105
105
104

:z
103
133
103

‘9%:: 2
9.024 04
9,025 25
9.026 45

0.978 38
0.977 17
0.975 96
0.974 75
0.973 55

L. cos.
___.._-

9.997 61
9.997 60
9.997 59
9.997 57
9.997 56

--
60
59

z;
56

9.027 66
9.028 8.5
9.030 05
9.03 1’24
9.032 42

0.972 34
0.971 15
0.969 95
0.968 76
0.967 58

9.997 55
9.997 53

zz :T
9.997 49

::
53

::

9.033 61
9.034 79
9.035 97
9.037 14
9.038 32

0.966 39 9.997 48
0965 21 9.997 47
0.964 03 9.997 45
0962 86 9.997 44
0.961 68 9.997 42

9.039 48
9.040 6.5
9.041 81
9.042 97
9.044 13

0.960 52 9,997 41

x:;:; :; z: f:
0.957 03 9.997 37
0.955 87 9.997 36

2
43
42
41

9.045 28
9.046 43

Z’!z ::
9&9 57

9.051 01
9.052 14
9.053 28
9.054 41
9.055 53

0.954 72
0.953 57
0952 42
0.951 27
0.950 13

;:z:: ::
9.997 31
9.997 30
9.997 28

0.948 99 9.997 27
0.947 86 9.997 26
0.946 72 9.997 24
0.945 59 3.997 23
0.944 47 9.997 21

9.056 66
9.057 78
9.058 90
9.060 02
9.061 13

0.943 34 9.997 20
0.942 22 9.997 18
0.941 10 9.997 17
0.939 98 9.997 16
0.938 87 9.997 14

9.062 24
9.063 35
9.064 45
9.065 56
9.066 66

0.937 76

::K z:
0.934 44
0.933 34

9.997 13
9.997 11
9.997 10
9.997 08
9.997 07

::
23

;:

9.067 75
9.068 85
9.069 94
y; fg

9.073 20
9.074 28
9.075 36
9.076 43
9.077 51

0932 25
0.931 15

:.;a: ;;
0:927 89

0.926 80
0.925 72

;:;;; g;
0.922 49

9.997 05
9.997 04
9.997 02
9.997 01
9.996 99

20
19

:r:
16

15

t:
12
11

9.078 58
9.079 64
9.080 71
9.081 77
9.082 83

~921 42
0.920 36
0919 29
0.918 23
0.917 17

9.996 98
9.996 96

;‘::z ;:
9:296 92

9.996 90
9.996 89
9.996 87
9.996 86
9.996 84

9.083 89
9.084 95
9.086 00
9,087  OS
9.088 10

121
121
121
120
121
119
120
119
118
119
118
118
117
118
116
117
116
116
116
115
115’
115
115
114
114
113
114
113
112
113
112
112
112
111
111
111
110
111
110
109
110

:kz
108
109
108
108
107
108
107

106
107
106
106
106
106
105
105
105
104

0.916 11 9.996 83
0.915 05 9.996 81
0.914 00 9,996 80
0.912 95 9.996 78
0.911 90 9.996 77

0.910 86
- -

d.

9.089 14
-___

L. cot. c.d. L. Tan.

9.996 75
._._

L. Sin. ,

96” (276”) (263”)  G”

I’. I’.

121

4’:;
6.0
8.1

120
2.0

;:o”
8.0

119 118
2.0 2.0
4.0 3.9
6.0 5.9
7.9 7.9

IO.1

::::
16.1
18.2

10.0 9.9
12.0 11.9
14.0 13.9
16.0 15.9
18.0 17.8

17.:
13.8
15.7
17.7

20.2 20.0 19.8 19.7
40.3 40.0 39,7 39.3
605 60.0 59.5 59.0
80.7 800 79.3 78.7

100.8 100.0 99.2 98.3

117
2.0
3.9
5.8
7.8

116
I.9
3.9

;:;

115

::8’

;:;

114
1.:’
3.8

;:;

17.;
13.6
15.6
17.6

9.7
11.6
13.5
15.5
17.4

1T.S
13.4
15.3
17.2

17.:
13.3
15.2
17.1

19.5 19.3 19.2 ! 9.0
39.0 38.7 38.3 38.0
58.5 58.0 55.5 57.0
78.0 77.3 76.7 76.0
97.5 96.7 95.8 95.0

113 112 111 110
I.9 1.9 I.8 1.S
3.8 3.7 3.7 3.7
5.6 5.6 5.6 5.5
7.5 7.5 7.4 7.3

1x
13.2
15.1
15.0

9.3
11.2
13.1
149
16.5

I7.T
13.0
14.8
16.6

9.2
11.0
12.8
1+.7
16.5

18.8 15.7 18.5
37.7 37.3 37.0
56.5 56.0 55.5
75.3 i4.7 74.0
94.2 93.3 92.5

1X.3
36.7

;::;
91.7

109
1.8
3.6
5.4
7.3

108 107

::; ::“6
5.4 5.4
7.2 7.1

106
!.8
3-j
5.5
7.1

;g

14.5
16.4

9.0
10.8
12.6
14.4
16.2

1i.3
12.5
14.3
16.0

8.8
10.6
12.4
14.1
15.9

18.2 ?8.0 17.5 17.7
36.3 ?i.O 35.7 35.9
54.5 56.0 53.5 53.9
72.7 72.0 71.3 70.7
90.8 90.0 89.2 88.3

P.P.

(Continiredj
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS ‘-- Cmfd
7” (187”) (352”)  172’

_.--__- -
T. S in .
- .--
;‘gg ;;

9.087 95
9.088 97
9.089 99

d. L. Tan. c.d.

9.091 01
9.092 02
9.093 04
9.094 05
9.095 06

9.096 06
9.097 07
9.098 07
9.099 07
9.100 06

9.105 99
9.106 97
9.107 95
9.108 93
9.109 90

9.110 87
9.111 84
9.112 81
9.113 77
9.114 74

9.115 70
9.116 66
9.117 61
9.118 57
9.119 52

9.120 47
9.121 42
9.122 36
9.123 31
9.124 25

9.125 19
9.126 12
9.127 06
9.127 99
9.128 92

9.129 85
9.130 78
9.131 71
9.132 63
9.133 55

9.134 47
9,135 39
‘9.136 30
9.137 22
9,138 13

9.139 04
9.139 94
9.140 8$
9.141 79
9.142 66

103
103
102
102
102
101

:;;
101
100
101
100
100
99

100
99

8:
99
98

zi

8;
97

:5
96
97
96

xt

8:
9S

;:

9”:
94
93
94

9”;
93
93
93
92
92
92

x;

z:
91
90

z:,
91
90

“9:“oE  :;:
9.091 23
9.092 27
9.093 30

9.104 54
9.105 55
9.106 56
9.107 56
9.108 56

9.109 56

;:t:: ::

‘9:::: :::

9.114 52
9.115 51
9.116 49
9.117 47
9.118 45

9.119 43
9.120 40
9.121 38
9.122 35
9.123 32

9.124 28
9.125 2s
9.126 21
9.127 17
9.128 13

9.129 09
9.130 04
9.130 99
913194
9.132 89

9.133 84
9.134 78
9.135 73
9.136 67
9.137 61

9.138 54
9.139 48
9.140 41
9.141 34
9.142 27

9.143 20
9.144 12
9.145 04
9.145 97
9.146 88

9.143 56 9.147 80

L. cos. d. L. cot. cd.

97. (277”)

105

iii

104
103
103
102
103
102
102
101
102
101
101

:::
100
100
100
100

8;
99
99

;I:
98
98
98

zi
97
97
96
97

z::
96
96

;s

zi:
95
94
95

z::
93

8:

;“3
93

;;

;:
92

-

_

I

- _

-

W-.-

L. cot. L. cos.
-
,

0,910 86
0.909 81

::“9:; ::
0.906 70

9,996 75
9.996 74
9.996 72
9.996 70
9,996 69

-
io
i9
i8
i7
i6

9,996 67 ;5
9.996 66 i4
9.996 64 j3
9.996 63 i2
9,996 61 51

8% ::
0.898 50
0.897 48
0.896 47

9.996 59
9.996 SC
9.996 56
9.996 55
9.996 53

0.895 46 9.996 51 15
0.894 45 9.996 50 14
0.893 44 9.996 48 13
0.892 44 9.996 47 +2
0.891 44 9.996 45 $1

0.890 44 9.996 43
0.889 44 9.996 42
0.888 4.5 9,996 40
0.887 46 9.996 38
0.886 47 9.996 37

L O
39

3;
36

@88S 48 9.996 35
0.884 49 9.996 33
0.883 51 9.996 32
0.882 53 9.996 30
0.881 55 9.996 29

::

:;
31

0.880 57

x:z 8:
0.877 65
0.876 68

9.996 27
9.996 25
9.996 24
9.996 22
9.996 20

0.875 72
0.874 75
0.873 79

;:g; ;;

9.996 18
9.996 17
9.996 15
9.996 13
9.996 12

25

:i
22
21

0.850 91
0.869 96
0.869 01
0.868 06
0.867 11

9.996 10
9.996 08

5:;:: :z
9.996 03

0866 16 9.996 01 15
0.865 22 9.996 00 14
0.864 27 9.995 98 13
0.863 33 9.995 96 12
0.862 39 9.995 95 11

086146
0.860 52
0.859 59

“0% %

8% 8:
9.995 89
9.995 88
9.995 86

10
9

7”
6

0856 80

8:::: ;:
0854 03
0.853 12

9.995 84
9-995  82
9.995 81
9.995 79
9,995 77

0.852 20
- - -

L. Tan.

___-

9.995 75
_--

L. Sin.

:

I
1

0
-

,

(262”) 820

P.P.

105

::g

;:;

104

;:‘5

;:;

103

:::

2:;

102

::;

;:;

8.8
10.5
12.2
14.0
15.8

1z.i 1I.i 1i.:
12.1 12.0 11.9
13.9 13.7 13.6
15.6 15.4 15.3

17.5
35.0
52.5

ii?

17.3 17.2 17.0
34,7 34.3 34.0
52.0 51.5 51.0
69.3 68.7 68.0
86.7 85.8 85.0

101

::‘4

g:;

100
1.7

;:;
6.7

1?

::;
6.6

98

::;
4.9
6.5

8.4
10.1
11.8
13.5
15.2

$:;
11.7
13.3
15.0

8.2 8.2

1X 1X
13.2 13.1
14.8 14.7

16.8 16.7 16.5 16.3
33.7 33.3 33.0 32.7
SO.5 50.0 49.5 49,o
67.3 66.7 66.0 65.3
84.2 83.3 82.5 81.7

97 96

::; ;:;
4.8 4.8
6.5 6.4

19:

::8’
6.3

94

::;
4.7
6.3

8.1 8.0
9,7 9.6

11.3 11.2
12.9 12.8
14.6 14.4

7.9

17.:
12.7
14.2

7.8
9.4

11.0
12.5
14.1

16.2
32.3
48.5
64.7
80.8

16.0
32.0
48.0

~~8

15.8 15.7
31.7 31.3
47.5 47.0
63.3 62.7
79.2 78.3

93
1.6
3.1
4.6
6.2

42
1.5

;:;
6.1

91

::;
4.6
6.1

90
1.5
3.0
4.5
6.6

‘7.8

lit”,
12.4
14.0

7.7
9.2

10.7
12.3
13.8

;:f ;:;
10.6 10.5
12.1 12.0
13.6 13.5

15.5 15.3 IS.2 15.0
31.0 30.7 30.3 30.0
46.5 46.0 45.5 45%
62.0 61.3 60.7 60.0
77.5 76.7 75.8 75.0

P.P.

52
(Cdincrcd)

 



SP:S - 1970

TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Cod
(351”) 171°

- -
L. Tan. c.d. L.-Cot. L. Coe.a. P.P.

9.147 80’
9.148  72
9.149 63

Z:::Y i:

9.152 36
9.153 27
9.154 17
9.155 08
9.155 98

9.156 88
9.157 77
9.158 67
9.159 56
9.160 46

9.161 35
9.162 24

.9.163  12
9.164 01
9.164 89

9.165 77
9.166 65
9.167 53
9.168 41
9.169 28

9.170 16
9.171 03
9.171 90
9.172 77
9.173 63

9.174 50
9.175 36
9.176 22
9.177 08
9.177 94

9.178 80
9.179 65
9.180 51
9.181 36
9.182 21

9.183 06
9.183 91
9.184 75
9.185 60
9.186 44

9.187 28
9.188 12
9.188 96
9.189 79
9.190 63

9.191 46
9.192 29
9.193 12
9.193 95
9.194 78

9.195  61
9.196 43
9.197 25
9.198 07
9.198 89

9.199 71

L. Cot.

;:
0.852  20 9.995 75 60
0.851 28 9.995 74

2
0.850 37 9.995 72 :;

19:
X:K zz

9.995 70
9.995 68 ::

3:;
6.1

91

t:

0.847  64 9.995 66
0846 73 9.995 65 :: a:;

i:,

0.845 83 9.995 63
0.844  92 9,995  61 5”; :i::
0.844  02 9.995 59 51 13.8

90

ix
,8’;w; ;3” 9.995 57 50 15.3

9.995 56 49 30.7

tz
0841 33 9.995 54 46.0
084044 9,995 52 :; 61.3
0,839 54 9.995 50 46 76.7

89

s”:
0.838 65 9.995 48 45 89
0.837 76 9.995 46

ii

0.836 88 9.995 45 z ::;
0.835 99 9.995 43
0.835 11 9.995 41 3:

4.4
5.9

88

ii

0.834 23 3.995 39 40 7.4
0.833 35 9.995 37 39

:t

0.832 47 9.995 35 38 1i.z
0.831 59 9.995 33

i;i
II.9

0.830  72 9.995 32 13.4
88

s”3

0.829  84 9.995 30 35 14.8
0.828 97 9.995 28 29.7

ti

0.828  10 9.995 26 33:: 44.5
0.827 23 9.995 24 32 59.3
0.826 37 9.995 22 31 742

87

tt

0.825 50 9.995 20 30 86
0.824  64 9.995 18 29

86 0.823 78 9,995 17 ;:;:

86 0.822 92 9.995 15 I;
0.822  06 9.995 13 26 ::;

86

fZ

0.821 20 9.995 11 25
0.820 35 9.995 09 24 87:;

::

0,819 49 9.995 07 10.0
0.818 64 9.995 05 2”:
0817  79 9.995 03 21 :;:;

85

t:

0.816 94 9.995 01 20 14.3
0.816 09 9.994 99

:i
28.7

85 0.815 25 9.994 97 43.0
84 0.814 40 9.994 95 57.3

0.813 56 9.994 94 :z 71.7
84

iit

0812 72 9.994 92
0.811 88 9.994 90 ::

83
I.4

83 0.811 04 9.994 88 13 2.8
84 0.810 21 9.994 86 12 4.2

0.809 37 9.994 84 11 5.5
83

t :
0.808 54 9.994 82 10 6.9
0.807 71 9.994 80 9 8,3

83 0.806 88 9.994 78

83 0.806 05 9.994 76 f 1x
0805  22 9.994 74 6 12.4

83

iI

0804  39 9.994 72
:

13.8
0.803 57 9.994 70 27.7

82 0.802 75 9.994 68
;

41.5

82 0.80193 9.994 66 55.3
0.801  11 9.994 64 1 69.2

82
0.800 29 9.994 62 0

L. Sin. Ic.d. L. Tan. P.P.

8’ (1880)

, L. Sin.
-

.:
2

:

;::t: E
9.145 3.5
9,146  24
9.147  14

::

:z
14

9.152 45
9.153 33
9.154 21
9.155 08
9.155 96

15

::
18
19

9.156 83
9.157  70
9.158 57
9.159 44
9.160 30

9.161 16
9.162 03
9.162 89
9.163  74
9.164 60

9.165 45
9166 31
9.167  16
9.168 01
9.168 86

9.169  70
9.170 55
9.171 39
9.172 23
9.173 07

35

if

:t

9.173 91
9.174 74
9.175 58
9.176  41
9.177 24

40

::
43
44

9.178 07
9.178 90
9.179 73
9.180 55
9.181 37

45

t3
48
49

9.182 20
9.183 02
9.183 83
9184 65
9.18 547

9.186 28
9.187 09
9.187  90
9.188 71
9-189 52

55

i

59

9.190 33
9.191 13
9.191 93
9.192 73
9.193 53

60 9.194 33

I L. cm.

-

HI” (278”) (261”) 81°

1::
::z
6.1

;:61
10.6
12.1
13.6

90

::;\
4.5
6.0 ,

8:;
1@5
12.0
13.5

15.2 15.0
303 30.0 I
45.5 45.0
607 60.0
75.8 75.0

88

::;
4.4
5.9

I?

3:;
5.8

i:;
10.3
Il.7
13.2

;:;

:::i.
13.0

14.7 14.5
29.3 29.0
44.0 43.5
58.7 58%
73.3 72.5

85 84

;:; ;:;:
4.2 4.2
5.7 5.6

s’::
9.9

11.3
12.8

7.0
8.4

17.;
12.6

14.2 1+0
28.3 28.0
42.5 42.0
56.7 56.0
70.8 70.0

82

1:‘:
4.1
5.5

81
1.4’

;:;
5.4

6.8 6.5

!g ; ::
10.9 IO.8
12.3 12.2

13.7 13.5
27.3 27.0
41.0 40.5
54.7 54.0
68.3 67 5

(Continued)
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SIP: 8 - 1970

TABLE 6 LOGARlTHhlS  OF TRIGONOMETRIC; FI’SCTIONS --- c‘~J/?/c:

L. Sin. i d.
I.,-

9.194 33
9.195 13
9.195 92
Y.196  72
9.197 15

9.198 30
9.199 09
9.199 88
9.200 67
9.201 45

9.202 23
9.203  02
9.203 SO
9.204  5X
9.205  35

9.206 13
9.206  91
9.207  68
9.20s 45
9.209  22

“9.x&g 3;

9.211 53
9.212 29
9.213 06

9.213 82
9.214 58
9.215 34

t:;::  ::

9.217 61
9.218 36
9.219 12
9.219 87
9.220 62

9.221 37
9.222 11
9.222 86
9.223 61
9.224 35

9.228 78
9.229 52
9.230 25
9.230 98
9.231 71

;:s:i  z
9.233 90

;*::“5  i:* .

9.236 07
9.236 79
9.237 52
9.238 23
9.238 95

9.239 67
._

L. Cos. d.

80
79

;i
79
79
5 9
79
i8

78
79
58

:f
78

:;

::

77

;:

:;
76

5:

75
76

:z

::
75

::

3:
74

;t

3:
73

;,i

sz
73

PZ

:3
72

3:

:::
72

I_. Tan.
_ .--~

9.199 71
9.200 53
9.201  34
9.202 16
9.202  07

9.203  78
9.204 59
9.205  4.0
9.206 2 1
9.207 01

9.207 82
9.208 62
9.209 42
9.210 22
9.211 02

9.211 82
9.212 61
9.213 41
9.214 20
9.214 YY

9.215  78
9.216 57

;:;ii  i4
9.218 93

9.21’) 71

8:;;:  ;;
9.222 05
9.222 83

9.223 61
9.224 38
9.225 16
.Y.225 93
9.226 70

9.227 47

%i.C
9.229 77
9.230 54

9.231 30
9.232 06
9.232 83
9.233 59
9.234 35

9.235 10
9.235 86
9.236 61
9.237 37
9.238 12

9.238 87
9.239 62
9.240 37
9.241 12
9.241 86

9.242 61
9.243 35
9.244 10

;:;z  it

9.246 32

L. cot.

I.. c:ot.

0.x00 2Y
0.71)‘) 47
0.7% 66
0.797  X4
0.7Y7  03

----
9.994  62
9.994 60
Y.Y94  58
9.994  56
9.9Y4  54

0.796 22 9.994 52
0.795 41 9.994 50
0.794  60 9.994 48
0.793  79 9.994 46
0.792  99 9.994 44

0.792 1 8 9.994 42
0.7Yl 38 Y.YY4  40
0.790 58 9.994 38
0.789 78 9.994  36
0.788 98 9.994 34

0.788 18 9.99-i  32
0.787 39 9.994  29
0.786 59 9.994 27
0.785 80 Y.9Y4 25
0.785  01 9.994  23

0.784 22 9.994 21
0.783  43 9.994 19
0.782 64 9.994  17
0.781 86 3.994  15
0.781  07 9.994  13

0780 29 9.994  11
0.779 5 1 9.994 09
0.778  73 9.994  07
0.777 95 9.994 04
0.777  17 9.994 02

0776  39 9.994 00
0.775 62 9.993 98
0.774 84 9.993 96
0.774 07 9.993 94
0.773 30 9.993 92

9.993 90

zz iii
9.993 83
9.993 81

9.993 79
9.993 77
9.993 75
9.993 72
9.993 70

0.764 90

8’:;: :‘:. ’
0.762 63
0.761  88

9.993  68
9.993 66
9.993  64
9.993 62
9.993 59

8:;;;  :;
9.993 53
9.993 51
9.993 48

0.757 39 9.993 46
0.756 65 9.993 44
0.755 90 9.993 42
0.755 16 9.993 40
0.754 42 9.993 37

0753  68 9.993 35

L. Sin.L. Tan.

(350”) 170”

I*. cos. 1’. f’.
-

80

;:;
4.0
5.3

79 78
1.3 1.3
2.6 2.6
4.0 3.9
5.3 5.2

77

::;
3.8
5.1

6.7
8.0
9.3

10.7
12.0

6.6
7.9

z.:
11.8

4:;

1Z.i
11.7

6.4

;:;
10.3
11.6

13.3 13.2 13.0 12.8
26.7 26.3 26.0 25.7
40.0 3Y.5 39.0 38.5
53.3 52.7 52.0 51.3
66.7 65.8 65.0 64.2

J!
2.5
3.8
5.1

l?

::;
5.0

74

1:::
3.7
4.9

73

:::

:f

6.3 6.2

5:; ;:;
10.1 10.0
11.4 11.2

6.2
7.4
8.6
9.9

11.1

f :;

z:;
11.0

12.7 12.5 12.3 12.2
25.3 25.0 24-7 24.3
38.0 37.5 37.0 36.5
50.7 50.0 49.3 48.7
63.3 62.5 61.7 60.8

72

;:;

::;

:.:
2.4

3

g:y
0.2
0’2

6.0

if
9.6

10.8

-
;:;

5.9

;::

1 ;:;

::;

;::
9.2

3

8::
0.4

;:i

12.0
24.0
36.0
48.0
60.0

0.5
1.0
;:;
2.5

3

19

3

78 77

13.2 13-o 12.8
39.5 39.0 38.5
65.8 65.0 64.2

3 3

15
12-5

;;I:

3

-G-
12.3
37.0
61.7

0

:
3

-76
12.7
38.0
63.3

P.P.

99” (279”) (2607 80”

54
(CCMiiHf464
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SP: 8 - 1970

TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - contd
(348”) 168”11° (1910)
.-
d.
-

-

-
60

:i

:i

55

:;
52
51

50
49
48

::

4s
44
43

ii

40
39

:;
36

35
34

ii
31

30
29

if
26

20
19

:7”
16

::

:i
11

10
9

7”
6

5
4

z
1

0
-
I

- -

,I-
I.. cot.

-
L. cos.

0.711 35 9.991 95
0.710 67 9.991 92
0.710 00 9.991 90
0.709 33 9.991 87
@708 66 9.991 85

0.707 99
0.707 32
0.706 65
0.705 98
0.705 32

;:;;t it
9.991 77
9.991 7.5
9.991 72

0.704 65 9.991 70
0.703 99 9.991 67
0,703 32 9.991 65
0.702 66 9.991 62
0.702 00 9.991 60

0.701 34
0.760 68
0.700 02
0.699 36
0.698 70

9.991 57
9.991 55
9.991 52
9.991 50
9.991 47

0.698 05 9.991 45
0.697 39 9.991 42
0.696 74 9.991 40
0.696 09 9.991 37
0.695 43 9.991 35

0.694 78 9.991 32
0.694 13 9.991 30
0.693 48 9.991 27
0.692 83 9.991 24
0.692 18 9.991 22

0.691 54 9.991 19
0.690 89 9.991 17
0.690 25 9.991 14
0.689 60 9.991 12
0.688 96 9.991 09

0.688 32 9.991 06
0.687 67 9.991 04
0.687 03 9.991 01
0.686 39 9.990 99
0.685 75 9.990 96

0.685 11 9.990 93
0.684 48 9.990 91
0.683 84 9.990 88
O-683 21 9.990 86
0.682 57 9,990 83

0.681 94
0.681 30
0.680 67

8% z

9.990 80
9.990 78
9.990 75
9.990 7 2
9.990 70

0.678 78 9.990 67
0.678 15 9.990 64
0.677 52 9.990 62
0.676 89 9.990 59
0.676 27 9.990 56

0.675 64 9.990 54
0.675 02 9.990 51
0.674 39 9.990 48
0.673 77 9.990 46
0.673 15 9.990 43

0.672 53

L. Tan.

9.990 40

I,. sill.

I 1.. Sin.

9.280 60
9.281 25
9.281 90
9.282 54
9.283 19

x:;:: fd
9.285 12
9.285 77
9.286 41

10

::

::

9.287 05
9.287 69
9.288 33
9.288 96
9.289 60

9.290 24
9.290 87
9.291 50
9.292 14
9.292 77

9.293 40
9.294 03
9.294 66
9.295 20
9.295 91

25
26

ii
29

9.296 54
9.297 16
9.297 79
9.298 41
9.299 03

30
31
32
33
34

9.300 90
9.301 51
9.302 13

9.302 75
9.303 36
9.303 98
9.304 59
9.305 21

9.305 82
9.306 43
9.307 04
9.307 65
9.308 26

9.308 87
9.309 47
9.310 08
9.310 68
9.311 29

50

::
53
54

9.311 89
9.312 50
9.313 10
9.313 70
9.314 30

55 9.314 90
56 9.315 49
57 9.316 09
58 9.316 69
59 9.317 28

60
- - .

I

9.317 88

L. co?,.

d. L. Tan. c.tl.
-_-. .

f;

t3
67

t :
67
66
67

tS

tt
66

t:

t f
65

2:

tz
65
65

2:
65
64

2:
65
64
64

2:

24
64
63
64

t:
63

t::

:z

63

t:

t;
63
62

23
62
62

P.P.

i_

9.288 65
9.289 33

tzz ft
9.291 34

9.292 01
9.292 68
9.293 35
9.294 02
9,294 68

9.295 35
9.296 01
9.296 68
9.297 34
9.298 90

IO.8 10.7 10.5
21.7 21.3 21.0
32.5 32.0 31.5
43.3 42.7 42.0
54.2 53.3 52.5

62

;:;

i:;

61 60

;:; ;:I:
3.0 3.0
4.1 4.0

5.2

;:;
8.3
9.3

2:;

;::
9.2

5.0
6.0
7.0
8.0
9.0

IO.3 10.2 10.0
20.7 20.3 20.0
31.0 30.5 30.0
41.3 40.7 40.0
51.7 50.8 50.0

59
1.0

;:;
3.9

0.03
0.1

;:;

2

8:;

8::

4.9
5.9
6.9
7.9
8.8

0.2

0”:;

;:;

8:;
0.2
0.J
0.3

9.8 0.5
19.7 I.0
29.5 I.5
39.3 2.0
49.2 2.5

;:;
I.0

;:;

3 3
-&ii

3
ix67

11-2 11.0 IO.8
33.5 33.0 32i5
55.8 55.0 54.2

3
-64

3
6 3

O i 10.7
; I 32.0
3 1 53.3

IO.5
31.5
52.5

3
2

10.3
31.0
51.7

9.298 66
9.299 32
9.299 98
9.300 64
9.301 30

9.301 95
9.302 61
9.303 26
9.303 9 I
9.304 57

9.305 22
9.305 87
9.306 52
9.307 17
9.307 82

9.308 46
9.309 11
9.309 75
9.310 40
9.311 04

9.311 68
9.312 33
9.312 97
9.313 61
9.314 25

9.314 89
9.315 52
9.316 16
9.316 79
9.317 43

9.318 06
9.318 70
9.319 33
9.319 96
9.320 59

9.321 22
9.321 85
9.322 48
9.323 11
9.323 73

9.324 36
9.324 98
9.325 61
9.326 23
9.326 85

9.327 47

0

:
3

P.P.

101”  (281’) (258’)  78”

56
(continuea)

 



SP: 8 - 1970

TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - con/d
12O (1920) (347’; 167O

L. Sin.

9.317 88
9.318 47
9.319 07
9.319 66
9.320 25

9.320 84
9.321 43
9.322 02
9.322 61
9,323 19

9.323 78
9.324 37
9.324 95
9.325 53
9.326 12

9.326 70
9.327 28
9.327 86
9.328 44
9.329 02

9.329 60

Z:% ::
9.331 33
9.331 90

9.332 48
9.333 05
9.333 62

99:333344  3;

9.335 34
9.335 91
9.336 47
9.337 04
9.337 61

9.338 18
9.338 74
9.339 31
9,339 87
9.340 43

9.341 00
9341 56
9,342 12
9.342 68
9343 24

9.343 so

z::; z;
9.345 47
9.346 02

9.346 58
9.347 13
9.347 69
9.348 24
9.348 73

9.349 34
9.349 89
9.350 44
9.350 99
9.351 54

9.352 09

L. cos.

-
3.
-

E
59
59

:zJ

::
59

:I:

::
58

:“s

::
58

:;

:;

58

::
58
57
57

:z
57
57

57
56

:z
56
57

::
56
56
56

::
56
55
56

:z
55
55
55

::

::
55

-

a.

L. Tan.

9.327 47

8% ::
9.329 33
9.329 95

0.672 53
0.67.1  90

“0% %;
0.670 05

- -
9.990 40
9.990 38
9.990 35
9.990 32
9.990 30

9.330 57
9.331 19

8:::: :2”
9.333 03

0.669 43 9.990 27
0.668 81 9.990 24
0.668 20 9,990 22
0.667 58 9.990 19
0666 97 9.990 16

9.333 65
9.334 26
9,334 87
9.335 48
9.336 09

0.666 35
0.665 74
0.665 13

8:::‘:  ;;

Z8 ::
9.990 08
9,990 05
9.990 02

0.663 30 9.990 00
0.662 69 9.989 97
0.662 08 9.989 94
0.661 47 9.989 91
0.660 87 9.989 89

8:::; :t

“9:itZ ;:
9.342 15

0.660 26 9.989 86
0.659 66 9.989 83
0.659 05 9.989 80
0.658 45 9.989 78
0.657 85 9.989 75

9.342 76
9.343 36

;:::: zz
9.345 16

0.657 24 9.989 72
0.656 64 9.989 69
0.656 04 9.989 67
0.655 44 9.989 64
0.654 84 9.989 61

O-654 24
0.653 65
0.653 05
0.652 45
0.651 86

9.989 58

z:;:; ::
9.989 50
9.989 47

8:::; ;:
9.349 92
9.350 51
9.351 11

0.651 26 9.989 44
0.650 67 9.989 41
0650 08 9.989 38
0.649 49 9.989 36
0,648 89 9.989 33

9.351 70

8:::; ‘s:
9.353 47
9.354 05

0.648 30 9.989 30
0.647 71 9.989 27
0.647 12 9.989 24
0.646 53 9.989 21
0645 95 9.989 19

9.354 64
9.355 23
9.355 81
9.356 40
9.356 98

0.645 36 9.989 16
0.644 77 9.989 13
0.644 19 9.989 10
0.643 60 9.983 07
0.643 02 9.98(i  04

9.357 57

;::z ::
9.359 31
9.359 89

0.642 43 9.989 01
0.641 85 9.988 98
9.641 27 9.985 ?6
0.6 40 69 9.988 93
0.640 11 9.988 90

;:% z;
9.361 63
9.362 21
9.362 79

0.639 53 9.988 87
0.638 95 9.988 84
0.638 37 9.988 81
0.637 79 9.988 78
0.637 21 9.988 75

9.363 36 0.636 64 9.988 72

L. Cot. :.d. L. Tan.

.a.
-

-r-
L. Cot. L. cos.

L. Sin.
- -

-7

d.
-

2

;
2
3

;

:
3
2

3
3

2
3

3
2
3

:
2
3
3

;

;
3

;

:
3

;
2
3
3

3

3
2
3

z
3
3
3

:

:
3
3

3
3
3

-

d.
-

-
,

0
59

:;
56

45

::
42
41

35
34

::
31

30

;:
27
26

20
19

:7”
16

15

t:
12
11

10

:

z

5
4

:
1

0
-

,

-
P.P.

63

::‘:

:::

14”o
2.1

i::

61

;:o”

::y

10.5 10.3 10.2
21.0 20.7 20.3
31.5 31.0 30.5
42.0 41.3 40.7
52.5 51.7 50.8

:p,
2.0

i:;

59 58

;:; ::;
3.0 2.9
3.9 3.9

5.0

;:;

;:;

4.9
5.9
6.9

87:;

4.8
5.8

::;
8.7

10.0
20.0
30.0
40.0
50.0

199.78
29.5
39.3
49.2

57 56
1.0 0.9

1:; ;:;
3.8 3.7

z59
I.8
2.8
3.7

4.8

;:;

;:;

4.7
5.6

;::
8.4

9.5 9.3
19.0 18.7
25.5 28.0
35.0 37.3
47.5 46 7

1;.:
27.5
36.7
45.8

3__
62

3
61

3
xii

10.3
31.
51. P

3
x 9 -

10.2
30.5
50.5

10.0
30.0
50.0

3
-s

3
57

9.8
29.5
49.2

2;:;
48.3

9.5
28.5
47.5

P.P.

102” (282”) (257”) 77”

57
(Continued)
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13O  (193”)

, I

55
56

:;
59

9.381 13

t:::: ff
9.382 66
9.383 17

:‘:

::
54
55

:a
54
54

:t

:::
54

::

::
53

::

:::
53

if;

::
53

::

::
53

:z

::
52

:s

:;
51

:I

:::
52

::

z:
51

::

::
51

8% 8:
9.395 15
9.395 69
9.396 23

::
57
57
58

::

:::
57

::
57
57
56
57

:f
56
57

:z
56
56
56

z”6
56
56
55

::

:z
56

::

::
55

::

z:
55

::

::
54

::
54
54
54

::

:t
54

0.605 93
0.605 39
0.604 85
0.604 31
0.603 77

60 9.383 68 9.396 77 0.603 23

TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Co&
(346”) 166”

L. Sin.

9.352 09
9.352 63

z::: ::
9.354 27

9-354 81
9.355 36
9.355 90
9.356 44
9.356 98

9.357 52
9.358 06
9.358 60
9.359 14
9.359 68

9.360 22
9.360 75

‘9:::: ‘8;
9.362 36

9.362 89

z: 3:
9.364 49
9.365 02

;-;a; ;s”

9.366 60
9.367 13

’ 9.367 66

9.368 19
9.368 71
9.369 24
9.369 76
9.370 28

9.370 81
9.371 33
9.371 85

K ;;
9.373 41
9.373 93
9.374 45
9.374 97
9.375 49

9.376 00

;:::; i:
9.377 55
9.378 06

9 378 58
9.379 09
9.379 60
9.380 11
9.380 62

L. CO%I

103’ (283”)

-
d.
-

L. Tan.
-
:.d
-

9.363 36

8% Z
9.365 09
9.365 66

9.37193

z: z
9.373 63
9.374 19

8:;;: ;;
9.375 88
9.376 44
9.377 00

9.380 35
9.380 91
9.381 47
9.382 02
9.382 57

9.383 13
9.383 68
9.384 23
9.384 79
9.385 34

9.385 89
9.386 44
9.386 99
9.387 54 ’
9.388 08

9.388 63

8% $1
9.390 27
9.390 82

9.391 36
9.391 90
9.392 45

;::;: ;:

- -

d. L. cat. :.d.

L. cot.

0.636 64

8f:; z
0.634 91
0.634 34

0.633 76
0.633 19
0.632 62
O-632  05
0.63148

0.630 91
0.630 34
Q.629 77

::% %!

0.628 07
0.627 50

8’:;: z;
0:625 81

0.625 24
0.624 68
0.624 12
0.623 56
0.623 00

0.619 65 9.987 83
0.619 09 9.987 80
0.618 53 9.987 77
0.617 98 9987 74
0.617 43 9.987 71

0.616 87 9,987 68
0.616 32 9.987 65
0.615 77 9.987 62
0.615 21 9.987 59
0.614 66 9.987 56

0.614 11 9.987 53

8% ;: x:;:: ::
0.612 46 9.987 43
0.611 92 9.987 40

0611 37 9.987 37
0.610 82 9,987 34
0.610 28 9.987 31
0.609 73 9987 28
0.609 18 9987 25

0.608 64
0.608 10
0.607 55
0.607 01
0.606 47

L. Tan.

L. cos.

9.988 72
9.988 69

z:z::  ::
9.988 61

9.988 58
9988 55
9.989 52

;:;“B”B z

9988 43
9.988 40
9.988 37
9.988 34
9.988 31

9.988 28
9.988 25
9.988 22
9988 19
9.988 16

9.988 13
9.988 10
9.988 07
9.988 04
9.988 01

9.987 98
9.987 95
9.987 92
9.987 89
9.987 86

9.987 22
9.987 19
9.987 15

X% g

L. Sin.

(256’)  76’

P.P.

2.8
3.8

1’9.;
28.5
38.0
47.5

O?

;:;
3.6

4.5

2:‘:
7.2
8.1

Oz

;:;
3.4

4.2

;:;
6.8
7.6

187.;
25.5
34.0
42.5

4
55

ii:;

48.1

3
56

2.8
3.7

4.6

f ::
7.3
8.2

*id
27.5
36.7
45.8

0.5 0.3
1.0 0.7
1.5 1.0
20 1 . 3
2.5 1.7

3 3
581?

6.8 9.7 9.5
20.2 29.0 28.5
33.8 48.3 47.5
47.2 - -

3 3
5 5 -s

2;:; 2;*:
45.8 45.0

P.P.
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Contd
14” (194”) (345”) 165”

L. Sin.

9.383 68

:::z ::
9.385 19
9.385 70

9.386 20

;% ;:
9.387 71
9.388 21

9.388 71
9.389 21
9.389 71

;:z ;:

9.391 21
9.391 70
9.392 20

8% ::

r:;: :t
9.394 67
9.395 17
9.395 66

9.396 15
9.396 64
9:397 13
9.397 62
9.398 11

9.398 60
9.399 09
9.399 58
9.400 06
9.400 55

9.401 03
9.401 52
9.402 00
9.402 49
9.402 97

9.403 46
9.403 94
9.404 42
9.404 90
9.405 38

9.405 86
9.406 34
9.406 82
9.407 30
9.407 78

9.408 25
9.408 73
9.409 21
9.409 68
9.410 16

9.410 63
’ 9.411 11

9.411 58
9.412 05
9.412 52

9.413 00

L. cos.

-
d.
-

50

:A
51

50

::

::
50

:8

:8
50
49
50

z
50

:;

z

49

:;
49
49
49
49

:;
49

48

zl

tt
49
48

:t
48
48

t:

::
47

t;
47
48
47
48

::
47
48

-

d.

I,. Tan.

;::;; ::
9.397 85
9.398 38
9.398 92

9.399 45
9.399 99

X:t! ;:
9.401 59

;cz ti
9.403 19
9.403 72
9.404 25

x::: :;
9.405 84
9.406 36
9.406 89

9.407 42
9.407 95
9.408 47
9.409 00
9.409 52

9.410 05
9.410 57
9.411 09
9.411 61
9.412 14

;:::: ;:
9.413 70
9.414 22
9.414 74

9.415 26
9.415 78

8% t:
9.417 33

z:::; 3”:
9.418 87
9.419 39
9.419 90

9.420 41
9.420 93

8:::: z
9.422 46

9.422 97
9.423 48

8%: zz
9.425 01

L. cot.

104” (284”) (255”) 75O

-
:.d.
-

:t

::
53

:::
54
53
53
54

:;
53
53

::
52
53
53

::

:;
53
52
52

::
52

z;

::
52
52

::
52
51

::

::
51

5 :

::
51

z:

::
51

5”:

::
50

-

:.d
-

L. cot.

0.603 23 9.986 90
0.602 69 9.986 87
0.602 15 9.986 84
0.601 62 9.986 81
0.601 08 9.986 78

9.986 75
9.986 71
9.986 68
9.986 65
9.986 62

0.597 88
0.597 34
0.596 81

X:% 7’;

9.986 59
9.986 56
9.986 52
9.986 49
9.986 46

9.986 43

;:g: :8
9.986 33
9.986 30

0.589 95

x::;; ;:
0.588 39
0.587 86

0.584 74
0.584 22

8:::; tt
0.581 13
0.580 61
0.580 10

9.985 61
9.985 58
9.985 55
9.985 51
9.985 48

0579 59

8% :zl
0.578 05
0.577 54

9.985 45
9.985 41
9,985 38
9.985 35
9.985 31

9.985 28
9.985 25
9.985 21

8% ;:

0.574 48

8:::: :;
0572 96
0.572 45

9.985 11
9.985 08
9.985 05
9.985 01
9.984 98

0.571 95 9.984 94

L. Tan. L. Sin.

L. cos.

9.986 27
9.986 23

99% ?”
9.986 1:

9.986 10
9.986 07
9.986 04
9.986 01
9.985 97

9.985 94
9.985 91
9.985 88
9.985 84
9.985 81

9.985 78
9.985 74
9.985 71
9.985 68
9.985 65

-
d.
-

z

3”
3
4

:
3
3

:

:
3

:

:
3
4
3

z
4

:

:
3
3

:
3
3
4

3”
3
4

:
4
3
3
4

3”
4
3

:

;
4

:
4
3
4

-

d.
-

P.P.

-

4.5

;::
7.2
8.1

4.4

;:;

;:A

4.3

;::
6.9
7.8

li.8 1;.; 197.:
27.0 26.5 26.0
36.0 35.3 34.7
45.0 44.2 43.3

0:: 058” 04’8
I.7 I.7 l-6
2.6 2.5 2.4
3.4 3.3 3.3

t:;

;::
7.4

lK!l 168.; 1:.“3
25.5 25.0 24.5
34.0 33.3 32.7
42.5 41.7 40.8

48
0.8
I.6

;::

4.0
4.8

2::
7.2

lZ.8 2.78 ;:3’ 7:;
24.0 23.5 22:; I.5
32.0 31.3
40.0 39.2 2.3 f:!

4 4 4 4
5x 3-3 ?z q

2E.i 1”9.“9  1t.z lvl
33:8 33.1 32.5 31.9
47.2 46.4 45.5 44.6

3 3 3 3
%s s sz x

2;.: 2::: 268.;  2z:
45.0 44.2 43.3 42.5

P.P.
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - contd
15O (195”) (344’1 164’

-
a.
-
47

t3
47
47

::

tS
46

::

z
47

::

::

46
46

::
46
45
46

t:
4s
46
45

:;
46
45
45
46
45
45
45
45
45
45
45
14
45
45
45
44
45

Ys
44
45

44

z

2
44

-

a.

-
d.
-

3

:
3
4

:
4
3
4

:

;
4

:

:
3
4

:
3
3
4
3
4
3
4
3
+
3
4

-
,
-
60

::

J”:

50
49
48

t;:

:

t:
41

40
39
38

:;

35

::

:t

;;
2s
27
26

20
19
18
17
16

1 5

::
12
11

10

:

:

5
4

:
1

0
-
,

L. Sin. L. Tan. r.d. L. cot. L. cos.I

10

::
13
14

20

::

f :
::

:;:
29

30
31

::
34

45

4;
48
49

6 0
-
,

P.P.
.

9.413 00
9.413 47
9.413 94
$414 41
9.414 88

9.415 35

;::; 2 2”:
9.416 75
9.417 22

9.417 68
9.418 15
9.418 61
9,419 08
9.419 54

9.420 01
9.420 47
9.420 93
9.421 40
9.421 86

9.428 05
9.428 56
9.429 06
9.429 57
9.430 07

Ip
SO
50

E&
50
50
50

g

50
49

:8
49
50
49
50
49
50
49
49
49

::
49
49

t;
49
49
48

tz
48
49

t;

t :
48
49

::
48
49

a:

I t

48

t;

::

48

0.571 9.5 9.984 94
0.571 44 9.984 91
0,570 94 9.984 88
0.570 43 9.984 84
0.569 93 9.984 81

0.569 43
0.568 92
0.568 42
y; ;2”

9.984 77
9.984 74
9.984 71
9.984 67
9.984 64

0.566 92
0.566 42
0.565 92

8:::: z4

9.984 60
9.984 57
9.984 53
9.984 50
9.984 47

0.564 42 9.984 43
0.563 93 9.984 40
0.563 43 9.984 36
0.562 93 9.954 33
0.562 44 9.984 29

0.561 94 9.984 26
0.561 45 9.984 22
0.560 95 9.984 19
0.560 46 9.984 15
0.559 96 9.984 12

0.559 47
0.558 98
0.558 49
0.557 99
0.557 50

9.984 09
9.984 05
9.984 02
9.953 98
9.983 95

0~557’01
0.556 52
0.556 03
y:; g

9.983 91
9.983 8Y
9.983 84
9,983 81
3.983 77

0.554 56
n.554 08
fJ.553  59
0.553 10
0.552 62

9.983 i3
9.983 70
9.983 66
9.983 63
9.983 59

0.552 13 9.983 56
0.551 64 9.983 52
0.551 16 9.983 49
0.550 67 9.983 45
0.550 19 9.953 42

0.549 71 9.983 38
0.549 22 9.983 34
0.548 74 9.983 3 i
0.548 26 9.983 27
0.547 78 9.983 24

0.547 29 , 9.983 20
0.546 81 9.983 17
0.546 33 9.983 13
0.545 85 9.983 09
0.545 37 9.983 06

0.544 89 9.983 02
0.544 41 9.982 99
0543 94 9.982 95
0.543 46 9.982 91
0.542 98 9.982 88

0.542 50 9.982 84

(I

:

:

z
7

t

:fl

::
50

1”
2

:

4

t

;:
30
40
50

II

:
3
4

2

;
9

10
20
30
40
50

0

:

:

0

:.
3

05:

;:;
3.4

07

::;
3.3

8.5
17.0
25.5
34.0
42.5

1:.; 1::;
25.0 24.5
33.3 32.7
41.7 40.8

48 47
0.8 0.8

::; ;:i
3.2 3.1

$:i
5.6
6.4
7.2

::p ::;

;:: 2::
7.0 6.9

8.0
16.0
24.0
32.0
40.0

1:.; 1:.:
23.5 2j.o
31.3 30.7
39.2 38.3

048”
1.5
2.2
3.0

44
0.7

3:;
2.9

3.8 3.7
4.5 4.4
5.2 5.1
6.0 5.9
6.8 6.6

07
;:i
3.3

;:;

;::
7.4

04”

;:3”
3.1

4

8::

8::

3
0.0
0.1
0.2
0.2

0.3

8::
0.5
0.6

0.2
0.3

;::
0.4

7.5 7.3 0.7
15.0 14.7 1.3
22.5 22.0 2.0
30.0 29.3 2.7
37.5 36.7 3.3

0.5
1.0

::;
2.5

4
-&J

4
;15

6.0 5.9
18.0 17.6
30.0 29.4
42.0 41.1

3
-

2:.:
40.8

3
Js

2:.:
40.0

9.430 57
9.431 08
9.431 58
9.432 08
9.432 58

9.433 08
9.433 58
9.434 08

8:3:: ;:

9,435 58
9.436 07
9.436 57
9.437 07
9,437 56

9.438 06
9.438 5.5
9.439 05
9.439 54
9440 04

9.440 53
9441 02
9441 51
9442 01
9.442 50

9.442 99
9.443 4s
9.443 97
9.444 46
9444 95

9.445 44
9.445 92
9.446 4 1
9446 90
9447 38

9447 87
9,448 36
944.8 84
9.449 33
9449 81

9.450 29
9.450 78
9.451 26
9.151 7 4
9.452 22

9.452 71
9.453 19
9.453 67

z:: ::

9.455 11
9.455 59
9.456 06

Z” iz7

9.457 50

L. cot.

9.422 32
9.422 78
9.423 24
9,423 70
9.424 16

9.424 61
9.425 07
9.425 53
9.425 99
9.426 44

9.426 90
9.427 35
9.427 81
9.428 26
9.428 72

9.429 17
9.429 62
9.430 08
9.430 53
9.430 98

9.431 43
9.431 S8
9432 33
9.432 75
9.433 23

9433 67
9434 12
9.434 57
9.435 02
9435 46

9.435 91
9.436 35
9.436 80
9.437 24
9.437 69

9.438 13
9.438 57
9.439 01
9.439 46
9.439 90

9440 34

L. cos.

~ 4
3

: ‘:
: 4
I 3

i 4
: 3
I -I
~ 3
, 4
I
i 4
I 3
i 4
~ 3

; 4
/ 3

t
3
4

3

t
3
4

4 4
50 79

6.2 6.1
IS.8 18.4
31.2 30.6
43.8 42,9

3 3
?z -%

2: : 2:::
42.5 41.7

-
L. Tan. L. Sin. d.:.d. P.P.

105” (285’) (254”) 74”

60
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T AB LE 6 LOGARITHMS OF T RIG O N O M E T RIC FUNCTIONS - Cod
16’  (196”) (343”) 163”

L. Sin.
-
a.
-

L. Tan.

9440 34
9440 78
9441 22
9.441 66
9442 10

-~

;:t:: ;;
9.458 45
9.458 92
9.459 40

9442 53
9442 97
9443 41
9443 85
9.444 28

9.459 87
9.460 35
9.460 82
9.461 30
9.461 77

9.444 72
9445 16
9445 59
9446 02
9.446 46

9.462 24
9.462 71
9.463 19
9.463 66
9.464 13

9446 89
9447 33
9.447 76
9448 19
9448 62

9.464 60
9.465 07
9.465 54
9.466 01
9.466 48

;::z 48’
9449 92
9.450 35
9.450 77

9.466 94
9.467 41
9.467 88
9.468 35
9.468 81

9.451 20
9.451 63
9.452 06
9.452 49
9.452 92

9.469 28
9.469 75
9.470 21
9.470 68
9.471 14

9.453 34

8:;:; ;;
9.454 62
9.455 04

9.471 60
9.472 07
9.472 53
9.472 99
9.473 46

9.455 47
9.455 89
9.456 32
9.456 74
9.457 16

9.473 92
9.474 38
9.474 84
9.475 30
9.475 76

9.457 58
9.458 01
9.458 43
9.458 85
9.459 27

9.476 22
9.476 68
9.477 14
9.477 60
9.478 06

9.459 69
9.460 11
9,460 53
9.460 95
9.461 36

9.478 52
9.478 97
9.479 43
9.479 89
9.480 35

9,461 78
9.462 20
9.462 62
9.463 03
9.463 45

9.463 86
9.464 28
9.464 69
9.465 11
9.465 52

ii
44
44
43
44
44

z
44

44

t:
44
43

:::

t :
43

::
43
42
43
43

:z
43
42
43

9:
42
43

:z

::
42

tz

t ;
42

4;

t:
42
42
42

::

41
42

41
4:
42

9.480 80
9.481 26
9.481 71
9.482 17
9.482 62

9.483 07
9.483 53
9.483 98
9.484 43
9.484 89

9.465 94 9.485 34
-

L. cos. d. L. cot.

-

I
-

f

t.a.
-

2
47
48
47
48

::
47
47

t;:

::

47

t:

::
46
47

::
46
47

t:

t:
46

:z

:;
46

:z

:z
46

t66
46
46
46

t:,

::
45

::

::
45
46

2
46
45

-

:.a.

L. cot. L. cos. I d, P.P.
--

l
-

:o”
30

::

n

:

:

2
7
8
9

::
30
40
50

0.542 50
0.542 03
0.541 5.5
0.541 08
0.540 60

. 9.982 84
9.982 81
9.982 77
9.982 73
9.982 70

0.540 13
0.539 65
0.539 18
0.538 70
0.538 23

9.982 66
9.982 62

%: :z
9.982 51

0.537 76
0.537 29
0.536 81
0.536 34
0.535 87

9.982 48
9.982 44

‘9:E :;
9.982 33

0.535 40
0.534 93
0.534 46

0 . 5 3 3  9 9
0.533 52

9.982 29
9.982 26
9.982 22

;:;;; :g

0.533 06

E; :;
0.531 65
0.531 19

9.982 11
9.982 07
9.982 04
9.982 00
9.98’1  96

0.530 72
0.530 25
0.529 79
0.529 32
0.528 86

9.981 92

X:E 88:
9.981 81
9.981 77

0.528 40
0.527 93
0.527 47
0.527 01
0.526 54

9.981 74

;:;;;  2;
9.981 62
9.981 59

0.526 08

8::;: E
0.524 70
0.524 24

8:;;: :;
9.981 47
9.981 44
9.981 40

0.523 78
0.523 32
0.522 86
0.522 40
0.521 94

9.981 36
9.981 32
9.981 29
y; “2;

0.521 48 9.981 17
0.521 03 9.981 13
0.520 57 9.981 10
0.520 11 9.981 06
0.519 65 9.981 02

0.519 20
0.518 74
0.518 29
0.517 83
0.517 38

9.980 98
9.980 94

;:;g “8;
9.980 83

0.516 93 9.980 79
0.516 47 9.980 75
0.516 02 9.980 71
0.515 57 9.980 67
0.515 11 9.980 63

0.514 66
-

L. Tan.

9.980 60

i:i

f :f
1:.X 1:.;
24.0 23.5
32.0 31.3
*o.o 39.2

04:

;::
3.0

Of:

;:;
2.9

ot:

::;
2.9

3.8
4.5

;:;
6.8

3.’
4.i

::;
6.6

::;
5-o
527
6.4

1z.g 1:.; 1:d
22.5 22.0 21.5
30.0 29.3 28.7
37.5 36.7 35.8

OY

:::
2.8

41
0.7

;:“o
2.7

4

;:;

8::

3
0.0
0.1
0.2
0.2

;:;
4.9

;:;

3.4

;:;
5-S
6.2

0.3
0.4
0.5
0.5
0.6

0.2

;::
0.4
0.4

0.7

;:;

32:;

0.5

::;

;:;

4
-s

4
Js

5.8 5.6
17.2 16.9
28.8 28.1
402 39.4

3
-%

7.7
23.0
38.3

3
4 5

272.55
37.5

4
4

:
4
3

t

:
4

:
4
3
4
4

:
4

4

:

d
3

4
4
3
4

4

:
4
4
3

t
4
4
3

t
4

::

:
4

1
4
4
3

-

a.

21.0 20.5
28.0 27.3
35.0 34.2

4 4
zs *

6.0 5.9
18.0 17.6
30.0 29.4
42.0 41.1

3 3
4 8 cf

2:.x 2z
40.0 39.2

L. Sin. P.P.

106” (286”) (253”) 73”

61
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - CoWd
17O (197O) (342”) 1fXP

-

-
0
9
8
7
6

.5
;3
;2
if

15

1::

t:

Ml

::L
:d

3s
34

:;
31

;r
21
2:
2(

21
2d
; j

2:

2(
1’
1:
1’
1(

l!
11

::
1’

l(
4

t
1

t
-

,

-

-
d.
-

1

:
1
.2

il
11

i:
11

I?

::
I1

::

::
4(

:1

ti
4(
4’
4(

tl

41
41
41

:1

41
41
4
3
4’
4

:
4
3
4
3
4

:
3
4

:
3
3’
3’
3’
3’
31
31

-

d

--

-

-

:
4
4
4

1

:

4

:
4
4
4

:
4
3

4
4

:
4
4
1
1
1
1
1
1
‘

4

-

d
-

-

-

1

I
1

I
i
t
It
t
:
:
t
t
:
1

4

:

:

4

3

:
1
3

:

:
3

:

:
3

- _

1.

, L. Sin. -

9.465 94
9.466 35
9.466 76
.9.467 17
9.467 58

9.468 00
9.468 41
9.468 82
9.469 23
9.469 64

:Y
12
13
14

9.470 05
9.470 45
9,470 86
9.471 27
9.471 68

1: 9.472 09
1t 9.472 49
1; 9.472 90
II 9.473 30
l! 9.473 71

9.474 11
9.474 52
9.474 92
9.475 33
9.475 73

2
21

;
2

9.476 13
9.476 54
9,476 94
9.477 34
9.477 74

9.478 14
9.478 54
9.478 94
9.479 34
9.479 74

9.480 14

8:::: ;3
9.481 33
9.481 73

::
4
4
4

9.482 13
9.482 52
9482 92
9.483 32
9.483 71

9.484 11
9.484 50

;:;g ;;
9.485 68

9.486 07
9.486 47
9.486 86
9.4872 5
9.487 64

9.485 03
9.488 42
9.488 81
9.489 20
9.489 59

6 -9.489 98

L. CO%

I,. cos. P.P.L. Tan. L. cot.

9.485 34
9.485 79
9,486 24
9,486 69
9.487 14

0.514 66
0.514 21

::::: :;
0.512 86

9.487 59
9.488 04
9.488 49
9.488 94
9.489 39

0.512 41

8:::: :!
0.511 06
0510 61

9.980 40
9.980 36
9.980 32
9.980 29
9,980 25

9.489 84
9.490 29
9.490 73
9.491 18
9.491 63

0.510 16 9.980 21
0.509 71 9.980 17
0.509 27 9980 13
0.508 82 9.980 09
0.508 37 9.980 05

9.492 07
9.492 52
9.492 96
9.493 41
9.493 85

0.507 93 9.980 01
0.507 48 9.979 97
0.507 04 9.979 93
0.506 59 9.979 89
0.506 15 9.979 86

9.494 30
9.494 74
9.495 19
9.495 63
9.496 07

0~505  70
0.505 26
0.504 81
0.504 37
0.503 93

9.979 82
9.979 78
9.979 74
;m;I;

9.496 52
9,496 96
9.497 40
9.497 84
9.498 28

0.503 48 I
0.503 04
0.502 60
0.502 16
0.501 72

;:;:z 2:
9.979 54
9.979 50
9.979 46

9,498 72
9.499 16
9.499 60
9.500 04
9.500 48

0501 28 9.979 42
0500 84 9.979 38
0.500 40 9.979 34
0.499 96 9.979 30
0.499 52 9.979 26

9.5OC  92
9.501 36

t::::. z:
9.502 67

0.499 08
0.498 64
0,498 20

:::;7’  ;3

9.979 22
9.979 18
9.979 14
9,979 10
9.979 06

9.503 11
9.503 55
9.503 98
9.504 42
9.504 85

8::;: 1:
0.496 02
0.495 58
0.495 15

9.979 02
9.978 98
9.978 94
9.978 90
9-978 86

9.505 29
9q505  72
9.506 16
9.506 59
9.507 03

0.494 71 9.978 82
0.494 28 9.978 78
0.493 cl 9.978 74
0.393 41 9.978 70
0.492 97 9.978 66

9.507 46
9507 89
4.508 33
9.508 76
9.509 19

0.492 54
0.492 11
0.491 67
0.491 24
0.490 81

9.978 61
9.978 57
9.978 53

;:z:: :z

9.509 62
9.510 05
9510 48
9.510 92
9.511 35

0.490 38
0.489 95
0.489 52
0.489 08
0.488 65

9.978 41
9.978 37
9.978 33
9.978 29
9.978 25

9.511 78 0.488 22 9.978 21

L. cot. L. Tan. L. Sin.

107” (287”) (252’) 72”

04:
1.5
2.2
3.0

.-
1 : . :
22.5
30.0
37.5

3.5
4.2
4.9

;:g

li.8
21.0
28.0
35.0

z6”

;:;
2.6

3.2
3.9
4.6
5.2
5.8

6.5
13.0
19.5
26.0
32.5

5
zc

1:.;
21.5
30.1
38.7

4
zf

5.4
16.1
26.9
37.6

44
0.7

;:;
2.9

04;
::;
2.9

3.7
4.4
5.1
5.9
6.6

;:;
S.0
5.7
6.4

1::: Z.3
22.0 21.5
29.3 28.7
36.7 35.8

::;
4.8
5.5
6.2

::;
4.7

;:;

l!.Y 12.::
20.5 20.0
27.3 26.7
34.2 33.3

0.: 0.‘: 0.:
0.2 0.1

8:: 8:;
8:;
0.2

0.4 0.3 0.2

8:: 0.4  0’5 0.3 0.4
8:; 0.5 0.6 0.4  0.4

?:7” 0.7 0.5 1.0

::: 2.7 ;:; ;:;
4.2 3.3 2.5

4 4
4J a

5.6 5.5
16.9 16.5
28.1 27.5
39.4 38.5
~- -

3 3
4% 47

2;:;
7.3

22.0
37.5 36.7
- -

P.P.

(Continued)
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TABLE 6 LOGAhITIiMS  OF TRIGONOMETRIC FUNCTIONS-Cmtd
18” (1980) (341’) 161G

L. Sin.

9,491 92
9.492 31
9.492 69
9.493 08
9.493 47

9.493 85
9.494 24
9.494 62

z;:: $

9.495 77
9.496 15
9.496 54
9.496 92
9.497 30

9.497 68

z*tz  z
91498  82
9.499 20

9.499 58
9.499 96

8::L :;
9.501 10

9.501 48

;::o”:  t:
9.502 61
9.502 98

9.503 36

;::z :‘:
9.504 49
9.504 86

9.505 23
9.505 61

K$! :;
9.506 73

;::x: ::
9.507 84
9.508 21
9.508 58

9.508 96
9.509 33
9.509 70
9.SlO  07
9.510 43

9.510 80
9.511 17

8:::: ;t
9.512 27

9.512 64

L. cos.

L. Tan.,

9.516 06

8% ;;
9.517 34
9.517 76

9.518 19
9.518 61
9.519 03
9.519 46
9.519 88

0520 31
9.520 73
9.521 15

z::z

9.522 42

z::;; ft
9.523 68
9.524 10

9.524 52

z::;: ;:
9.525 78
9.526 20

9.528 70
9.529 12
9.529 53
9.529 95
9.530 37

9.530 78
9.531 20
9.531 61
9.532 02
9.532 44

9.532 85
9.533 27
9.533 68
9.534 09
9.534 50

9.534 92
9.535 33
9.535 74
9.536 15
9.536 56

9.536 97

L. cot.

-
L. cot.

0,488 22
0.487 79

8:::: ;:
0486 51

0.483 94
0.483 52
0.483 09
0.482 66
0.482 24

0.481 81
0.481 39
0.480 97
0.480 54
0.480 12

0.479 69

::::I: ;:
0.478 43
0.478 00

0.477 58
0,477 16
0.476 74
0.476 32
0.475 90

0.475 48
0.475 06
0.474 64
0474 22
0.473 80

0.473 39
0.472 97

81:; ::
0.471 71

0.471 30
0.470 88
0.470 47

x::z:  z:

0.469 22
0.468 80

8’2; :z
0:467 56

0.467 15
0.466 73
0.466 32
0.465 91
0.465 50

0.465 08
0.464 67
0,464 26
0463 85
0.463 44

0.463 03

L. Tan;

1W (288’) (251”) 71°

L. CO%

9.978 21
9.978 17

;:;:: t:
9.978 04

;:z:; g
9.977 92

z:; it

9.977 79

z;: 8:
9.977 67
9.977 63

9.977 59
9.977 54

“9:;::: :8
9.977 42

9.977 38
9.977 34
9.977 29

83:; ;:

;:;:: ::
9.977 08
9.977 04
0.977 00

8:;:: t;
9.976 87
9.976 83
9.976 79

9.976 74
9.976 70
9.976 66
9.976 62
9.976 57

9.976 63
9.976 49
9.976 45
9.976 40
9.976 36

;:z:: ;;
9.976 23

zl :z

9.976 10

‘9:“9::  :;
9.975 97
9.975 93

9.975 89
9.975 84
9.975 80
9.975 76
9.975 71

9.975 67

L. Sin.

-
d.
-

4

:
4
4

t

t
5
4

:
4

4

:

t
4
4

:
4
4
4
5

t
4

:
4
4
S
4

t
5
4
4
4

.:
4
4

:
4
5
4
4

:
4

:
4
5
4

-

d.

-
,

40

:z
37
36

::

3”:
31

ft
28
27
26

25

5:
22
21

20

:I:

::

::

:;
11

10
9

f
6

:

;
1

0
-

,

P.P.

0:
1.4

f$

8
;:;
2.8

;:‘o
2.7

;:;

2:;
6.4

1Zd li.8 1:.;
21.5 21.0 20.5
28.7 28.0 27.3
35.8 35.0 34.2

::

::;
2.6

37
0.6
1.2

;:;

;:g
4.6
5.2
5.8

3.2

;:i
5.1
5.7

:::

2:;
5.6

1;.: 1;s
19.0 18.5
25.3 24.7
31.7 30.8

36
0.6

::“8
2.4

5
0.1
0.2

8::

4

8::

8::

3.0

::;
4.8
5.4

0.4
0.5
0.6

;:‘8

0.3

8::

;:;

1i.x
18.0
24.0
30.0

0.8

;:;
3.3
4.2

0.7

;::,

:::

5 5 5
u ti ri

1:.; 1f.i 1;::
21.5 21.0 20.5
30.1 29.4 28.7
38.7 37.8 36.9

4 4 4
-a 4 2 x

1z 1:.: 1:.:
26.9 26.2 25.6
37.6 36.8 35.9

P.P.

63
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Confd
19O (1990) (340”) 160”

9.512 64
9.513 01
9.513 38

“9::::  :‘:

9.536 97
9.537 38
9.537 79
9.538 20
9.538 61

9.514 47
9.514 84

‘9::::  :;
9.515 93

“9::::  $Z
;*;;; ;;

9.517 74

10

::.
13
14

9.541 06
9.541 47
9.541 87
9.542 28
9.542 69

9.518 11
9.518 47
9.518 83
9.519 19
9.519 55

9.543 09
9.543 50
9.543 90
9.544 31
9.544 71

2a
21

;:
24

9.519 91
9.520 27
9.520 63
9.520 99
9.521 35

x:::: ::
9.545 93
0.546 33

9.546 73

9.521 71
9.522 07

‘9::;;  %;
9.523 14

9.547 14
9.547 54
9.547 94
9.548 35
9.548 75

3I 9.523 50
3:3‘ x::;: ;:
3: 9.524 56
3‘ 9.524 92

9.549 15
9.549 55
9.549 95

;:::: :5”

3!
3f

33;
3!

9.525 27
9.525 63
9.525 98

8::;: Zd

9.551 1.5
9.551 55
9.551 95
9.552 3.5
9.552 75

9.527 05
9.527 40
9.527 75
9.528 11
9.528 46

9.553 15
9.553 55
9.553 95
9.554 34
9.554 74

4!
4f

:i
4 ’

9.528 81
9.529 16
9,529 51
9.529 86
9.530 21

9.555 14
;.;g ;;

9.556 33
9.556 73

50

::

::

9.530 56
9.530 92
9.531 26
9.531 61
9.531 96

9.557 12

;:::: ZT
9.558 31
9.558 70

::,
57
58
59

9.532 31
9.532 66
9.533 01
9.533 36
9.533 70

9.559 10
9.559 49
9.559 89
9,560 28
9-560  67

41

::
41
41
41

4 :
40
41
41

::
41
40

:A
41
40
41

::
4a
4c
41

4:

4:
4c
4c
4c

::
4(
4(

::
4(
4(
4(

jr
4i
4(
4(<
ii
4(
39
40
39
40
39
40

::

:z
40

60
-
,

9.534 05 9.561 07

L. CO% L. cot.

-

-

/

,

I

I

I
I

I
1

I

,

1
i
1

1

;
)

)

;
3
1

1

1

f
)

- -

-

0.463 03
0.462 62
0.462 21
0,461 80
0.461 39

“9:;;: ::
9.975 58
9.975 54
9.975 50

-
)O
i9
;8
i7
i6

‘9:::: t:
9.975 36
9.975 32
9,975 28

is
i4
53
52
51

0.458 94

XZ ::
0.457 72
0.457 31

0.456 91 9.975 01
0.456 50 9.974 97
0.456 10 9.974 92
0.455 69 9.974 88
0.455 29 9.974 84

:
43
42
41

0.454 88
0.454 48
0,454 07
0.453 67
0.453 27

;9;; ;;

9.974 70
9.974 66
9.974 61

40

;;
37
36

0.452 86
’ 0*452 46

0.452 06
0,451 65
0.451 25

‘9.;;;  2;

9.974 48
9.974 44
9.974 39

::
33

il:

0.450 85
0.450 45
0.450 05

::z ;:

9.974 35

;:;;; ;;
9.974 21
9.974 17

0448 85
0448 45
0448 05
0447 65
0447 25

9.974 12

;:;;“4 ;fj
9.973 99
9.973 94

0446 85
0446 45
0.446 05
044.5 66
0445 26

;:;;: ;;
9.973 81
9.973 76
9,973 72

2a
19

:;
16

0444 86 9.973 67
0444 46 9.973 63
0444 07 9.973 58
0.443 67 9.973 53
0.443 27 9.973 49

15

i;

11

0.442 88
0.442 48
0.442 09
0441 69
0.441 30

9.973 44

8:;:: z
9.973 31
9.973 26

10

;
7
6

::z z:
0440 11
0.439 72
0.439 33

0.438 93

9.973 22
9.973 17
9.973 12

;:f: ::

9.972 99
_-

c.d L. Tan. L. Sin.

3.
-

4

:
4
5
4

:
4
5

4;

:
5
4

2
4
5
4

:
5
4
4

:
5
4

:

:
5
4

:
5
4

:

$
5
4
5

d
5
4

:
5
4

z
4
5
4

-

a.
-

:

;
1

0
-
I
--

109* (289”) (250”) 7o”

L. Sin.
--

L. Tan.
_-

c.d.
.-

L. cot. L. cos. , P.P.

0 .
: 12

:
25.6
35.9

41
0.7

;:;
2.7

1::;
20.5
27.3
34.2

37
0.6
1.2

;:;

3.1

;:;
4.9
5.6

3”:; ::;
4.2 4.1
4.8 4.7
5.4 5.2

1z
18.5
24.7
30.8

6.0 5.8
12.0 11.7
18.0 17.5
24.0 23.3
30.0 29.2

g

:::
2.3

0.:
0.2

8:;

2.8
3,4

;:t
5.1

0.4

8:;

:::

1:.:
17.0
22.7
28.3

0.8

;::
3.3
4.2

5
xi

5
J

1t.i
20.5
28.7
36.9

4
a-

4
B

1;:;
25.0
35.0

IF:
::;
2.6

3.2

;:;
5.2
5.8

1:::
19.5
26.0
32.5

;::

;::
0.6

y:;

5::
3.3

5-
39

1:.;
19.5
27.3
35.1

4
w

4.9
14.6
24.4
34.1

--
P.P.

64
(Cotlfinucd)

 



SP: 8 - 1970

\ TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS-Conld
(339”) 159”2o” (200”)
-
d.
-

:
4
5
4

:.
4
5
5
4

:
4
5

:

:
4

:
4
5
5
4

:
5
4

:
4
5
5

:

:
5
4

:
5
5
4

2
5
5
4

:
5
5
4
5

:
5

-

d.

I L. Sin. a.
-

i:
i:
34

::

::
35
34

;:
34
34

;:

zt
34

:t

:t
34

it

:t
34

::

::
34

3”:

::
34

::

z:
33

::

zz
33

:::

z:
33

::

:z
33

-

d.
-.

L. Tan. L. cos. P.P.L. cot.

0.438 93
0.438 54
0.438 IS
0.437 76
0.437 36

8:::; 2
9.972 89
9.972 85
9.972 80

0.436 97
0.436 58
0.436 19
0.435 80
0.435 41

9.972 76
9.972 71
9.972 66

;:;;; 2;

0.435 02
0.434 63
0.434 24

x::z :z

0.433 07
0.432 68
0.432 29
0.431 90
0.431 51

8:;:; ::
9.972 20
9.972 15
9.972 10

0.431 13
0.430 74
0.430 35
0.429 96
0.429 58

0.429 19
0.428 80
0.428 42
0.428 03
0.427 65

9.971 82

8:Zf ::
9.971 6F
9.971 63

0.427 26
0.426 88
0.426 49

. 0.426 1 1
0425 72

9.971 59
9.971 54

8:;:: 44;
9.971 40

0.425 34
0.424 96
0.424 57
0.424 19
0.423 81

9.971 3S
9.971 30

;:z:f ::
9.971 16

0.423 42
0.423 04
0.422 66
0.422 28
0.421 90

9.971 11
9.971 07
9.971 02

z:“o ;I

0.421 51
0.421 13
0.420 75
0.420 37
0.419 99

;:::: ::
9.970 78
9.970 73
9.970 68

0.419 61
0.419 23
0.418 85
0.418 47
0.418 09

9.970 63
9.970 59

;:;:x :;
9.970 44

0.417 71
0.417 33
0416 96
0.416 58
0.416 20

9.970 39

;:;7700 J”o’
9.970 25
9.970 20

@415 82 9.970 15

L. Tan. L. Sin.

9,534 05
9.534 40
9.534 7s

x z

9.535 78
9.536 13

;:::t t:
9.537 16

9.561 07
9.561 46
9.561 85
9.562 24
9.562 64

9.563 03
9.563 42
9.563 81
‘9.564  20
9.564 59

9.564 98

z:::: ::
9.566 15
9.566 54

9.566 93
9.567 32
9.567 71
9.568 10
9.568 49

9.568 87
9.569 26
9.569 65
9.570 04
9.570 42

9.570 81
9.571 20
9.571 58
9.571 97
9.572 35

9.572 74
9.573 12
9.573 51
9.573 89
9.574 28

9.574 66
9.575 04
9.575 43
9.575 81
9.576 19

;:::z z:

8:::: :f
9.578 10

9,578 49
9.578 87
9.579 25

:::;x ::

9.580 39
9.580 77
9.581 15
9.581 53
9.581 91

9.582 29
9.582 67

‘9% z
9.583 80

9.584 18

40
0.7
1.3
2.0
2.7

O?
::;
2.6

38
0.6
1.3

::‘5

::;
4.7

;:;

::‘9

::;
5.8

3.2

::t

::;

1Z ,;:; 1;::
20.0 19.5 19.0
26.7 26.0 25.3
33.3 32.5 31.7

37
0.6
1.2
I.8
2.5

35

::;

;:;

::

;::
2.3

;:;

i:;
5.6

;:; ;:f
4.1 4.0
4.7 4.5
5.2 5.1

1;::
18.5
24.7
30.8

5.8
11.7
17.5
23.3
29.2

1Z
17.0

22%

33
0.6
1.1

;:;

0:

8::
0.3

4
0.1

x:;
0.3

0.4
0.5

;:;
0.8

0.3

8::

8:;

0.8 0.7

1::

:::

21;

3.3

5
s

5
z%

I;.; 1z
19.5 19.0
27.3 26.6
35.1 34.2

5
31

4
‘s

4
zf

1:.: 1t.i 1t.i
.:8.5 24.4 23.8
25.9 34.1 33.2
33.3 - -

9’537 51
9.537 85
9.538 19
9.538 54
9.538 88

9.539 22
9.539 57
9.539 91
9.540 25
9.540 59

9.540 93
9.541 27
9.541 61
9.541 95
9.542 29

9.542 63
9.542 97
9.543 31
9.543 65
9,543 99

9.544 33
9.544 66
9.545 00
9.545 34
9.545 67

9.546 01
9.546 3 5

8::t!  8;
9.547 35

9.547 69
9.548 02
9.548 36
9.548 69
9.549 03

9.549 36
9.549 69
9.550 03
9.550 36
9.550 69

9.551 02
9.551 36
9.551 69
9.552 02
9.552 35

9.552 68
9.553 01
9.553 34
9.553 67
9.554 00

9.554 33
-

L. cos.I

-

L. cot. P.P.
-L

110” (290”) (249”) 69”

65
(Cmtinucd)

.
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TABLE 6 LOGARITHMS OF TRlGONOMETRIC  FUNCTIONS - conk?
(338’) 158”21” (201”)

0

:
3
4

10
11

::
14

15

:;
18
19

25
26
27

443
41

::
44

50
51
52

::

zi
57

5”;
60

L. Sin.

9.554 33
9.554 66
9.554 99
9.555 32
9.555 64

9.555 97
9.556 30
9.556 63
9.556 95
9.557 28

9.557 61
9.557 93
9.558 26

8% Z!

9,559 23
9.559 56
9.559 88
9,560 21
9.560 53

9.560 85
9.561 18
9.561 50
9,561 82
9.562 15

9.562 47
9,562 79
9.563 11
9,563 43
9,563 75

x:::: ::
9.564 72
9.565 04
9.565 36

9.565 68
9.565 99
9,566 31
9.566 63
9,566 95

9,567 27
9.567 59
9567 90

;:55:88 :5

9.568 86
9.569 17
9.569 49
9.569 80
9.570 12

9.572 01
9.572 32

z:::: z
9.573 26

9.573 58

L. cos. d. L. cot.

d. L. Tan.

Ill0 (2910)

9584 18
9.584 55
9.584 93
9.585 31
9.585 69

9.586 06

;:::t ;t:
9.587 19
9.587 57

r::; if
9:588 69
9.589 07
9.589 44

9.591 68
9.592 05
9.592 43
9.592 80
9.593 17

9.593 54
9.593 91
9.594 29
9.594 66
9.595 03

z::;:  ;:
9.596 14
9.596 51
9.596 88

9.597 25
9.597 62

!!:;‘8 ;z
9:598 72

9.599 09

;*:;x ;t::
9:600 19
9.600  56

9.600 93
9.601 30
9.601 66
9.602 03
9.602 40

9.602 76
9.603 13
9.603 49
9.603 86
9.604 22

T
-
:.d.

38
37

“3;

::

37
38

:;
37
37

“3;

;;
37

:;:

3”:
37

:;:

::
37

3”;
37
37
‘37

:3
36
37
37
37

3”:
37
37

:;I

:3-

36
37
36

::
35

36

z
37
36
-

:.d.

L. cot.

9.970 15

X:$8 A:
9.970 01
9.969 96

0.413 94
0.413 56
0.413 19
0.412 81
0.412 43

9.969 91
9.969 86
9.969 81

$8:: 3;

0.412 06

Oo::::  !Y
0.410 93
0.410  56

9.969 66
9.969 52
9.969 57
9.969 52
9.969 47

0.410 19
0409 81

8:2x; k!l
0.408 69

9.969 42
9.969 3;
9.969 32
9.969 27
9.969 22

0.408 32
0.407 95
0.407 57
0.407 20
0.406 83

9.969 17
;9!%g A$

9.969 03
9.968 98

0.406 46 9.968 93
0.406 09 9.966 88
@405 71 9.968 83
0.405 34 9.968 78
0.404  97 9.968 73

0.404 60 9.968 68
0.404 23 9.968 63
0403 86 9.968 58
O-403 49 9,968 53
0.403 12 9.968 48

0.402 75 9.968 43
0.402 38 9.968 38
0.402 01 9.968 33
0.401 65 9.968 28
0.401 28 9.968 23

0.400 91

X:f3 ::
0.399 81
0.399 44

z:;z: ::
9.968 08
9.968 03
9.967 98

0399 07 9.967 93
0.398 70 9.967 88
@398 34 9.967 83
0.397 97 9.967 78
0.397 60 9.967 72

8::;: ;;
0.396 51
0.396 14
0.395 78

9.967 67
9.967 62
9.967 57

z:: :3

0.395 41 9.967 42
0.395 05 9.967 37
0.394 68 9.967 32
0.394 32 9.967 27
0.393 95 9-967 22

0.393 59 9.967 17

L. Tan. L. Sin.

L. cos.
-

T
-

d. ,
- -

:
60

4 :t
5 57

56
5
5 55

: ::
5 52

51
5
4

:
z

5 tt
46

5

: z

: t:
41

5

:
40
39

,4
5 :f

36
5

: ::

5” ;:
31

5

:
30

5 z’t
5

::
5

: f :
5
5 :;

21
5

5”
20

5 :t
5 ::
5
5

:
1;

6 ::
5

:
10

:
t

i
5
5

:
:

5 s
1

5
0

- -

d. ,

(2484 &’

P.P.

c?:
1.3

::;

CZ
1.2

;:;

36
0.6
1.2

;:i

3.2
3.8
4.4
5.1
5.7

3.1

;:;
4.9
5.6

3.0
3.6

A:: 162.:
19.0 18.5
25.3 24.7
31.7 30.8

::;
5.4

6.0
12.0
18.0
24.0
30.0

03:
1.1

::4

cz
1.0
1.6
2.1

2.8
3.3
3.8
4.4
5.0

::;
3.7

t:;

2.6
3.1
4.6

;:;

1Z.Z 1:.:
16.5 16.0
22.0 21.3
27.5 26.7

5.2
10.3
15.5

;;:;:_

6

8:;

0.4

0.:
0.2

z::

0.5

E:f

g:;

0.4

;:;

8:;:

0.3

;:I:
0.5
0.6

::::

::g
5.0

0.8
1.7

:::
4.2

:::
2.0
2.7
3.3

6 5 5
m s -e

;:;
15.4
21.6
27.8
33.9

1:.:
19.0
26.6
34.2

3.7
11.1
18.5
25.9
33.3

5
3

1”o.i
18.0
25.2
32.4

4
33

144.82
23.8
33.2
-

4
37^

4.6
13.9
23.1
32.4
-

P.P.

66
(Confinued)

.  
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22” (2020)
TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Contd

(337”) 157O

, I L. Sin.
-

0

:

:

9.573 58
9.573 89
9.574 20
9.574 51
9.574 82

9.575 14
9.575 45
9.575 76

;:::: :;

::
12

::

9.576 69

z::::  ::
9.577 62
9.577 93

20

;:
23
24

9,579 78
9.580 08
9.580 39
9.580 70
9.581 01

25 9.581 31

;: ‘9:::: “91
28 9.582 23
29 9.582 53

30

z:
33
34

9.582 84
9.583 14
9.583 45
9.583 75
9.584 06

9.584 36

;:::t 81
9.585 27
9.585 57

40
41

::
44

9.585 88
9.586 18
9.586 48
9.586 78
9.587 09

45
46

z
49

9.587 39
9.587 69
9.587 99
9.588 29
9.588 59

50
51

::
54

9.588 89
9.589 19
9.589 49
9.589 79
9.590 09

:z

:;
59

60
-
,

9.590 39
9.590 69
9.590 98
9.591 28
9.591 58

9.591 88

L. cos.
-

-
,

_-

L. Tan.
- -

9.606 41
9.606 77

;::x: ::
9.607 86

9.608 23

‘9’::lt ;z
91609  31
9.609 67

9.610 04
9.610 40

;:z :4
9.611 48

9.611 84
9.612 20
9.612 56
9.612 92
9.613 28

9.613 64
9.614 00
9.614 36
9.614 72
9.615 08

9.615 44
9.615 79
9.616 15
9.616 51
9.616 87

9.617 22
9.617 58
9.617 94
9.618 30
9.618 65

9,619 01
9.619 36
9.619 72
9.620 08
9.620 43

9.620 79
9.621 14

z:: z
9.622 21

9.622 56
9.622 92
9.623 27
9.623 62
9.623 98

9.624 33
9.624 68
9.625 04
9.625 39
9.625 74

9.626 09
9.626 45
9.626 80
9.627 15
9.627 50

9.627 85

L. cot.

L. cot.

I::;: :i
0.392 86
0392 50
0.392 14

0.391 77
0391 41
0.391 05
0.390 69
0.390 33

9.966 91

x:zl if
9,966 76
9.966 70

0.389 96
0.389 60

8:::: :;:
0.388 52 .

9.966 65
9.966 60
9.966 55
9.966 50
9.966 45

0.388 16
0.387 80

8% ;
0.386 72

9.966 40
9.966 34
9.966 29
9.966 24
9.966 19

0.386 36 9,966 14
0.386 00 9.966 08
0.385 64 9.966 03
0.385 28 9.965 98
0.384 92 9.965 93

::z :!a
0.383 85
0.383 49
0.383 13

0.382 78
0.382 42
0.382 06
0.381 70
0.381 35

9.965 62

x:;:: ::
9.965 46
9.965 41

0.380 99 9,965 35

8% ;;: ;:;z: ::
0.379 92 9.965 20
0379 57 9.965 14

0.379 21
0.378 86
;3;“8 ;; .

0.377 79

9.965 09

8:::: ::
9.964 93
9.964 88

0.377 44 9.964 8.3
0.377 08 9.964 77
0.376 73 9.964 72
0.376 38 9.964 67
0.376 02 9.964 61

8:::: ;:
9.374 96
0.374 61
0.374 26

9.964 56
9.964 51
9.964 45
9.964 40
9.964 35

0.373 91 9.964 29
0.373 55 9.964 24
0.373 20 9.964 19
0.372 85 9.964 13
0.372 50 9.964 08

0.372 15 9.964 03

L. Tan. L. Sin.

L. cos.

9.967 17
9.967 11
9.967 06
9.967 01
9.966 96

9.965 88
9.965 82

x:;:: ‘Z7
9.965 67

-
d.
-

6

:
5
5

:

2

5

:

:
5
6
5

:
5
6

:
5
5
6

:
5
5
6

:
5
6

:

2

5

:

:
5
6

i:
6
5

:
5
5
6
5

:
5
5

-

d.

P.P.

37 36
0.6 0.6

::; ::;
2.5 2.4

;::

t:;
5.6

;:z
4.2
4.8
5.4

162.00
18.0
240
30.0

03:

::;
2.1

31
0.5

1:;

2.7

3”::
4.3
4.8

1z 1;*:
16.0 15.5
21.3 20.7
26.7 25.8

29
0.5
1.0

;:;

6

:::

;::

2.4 0.5

::; 8:;
3.9 0.8
4.4 0.9

4.8

1z.z
19.3
242

;:“o

;:;
5.0

6 6
& z

;:;
146
20.4
26.2
32.1

5 5
a 3%

y I 3.7
2 11.1

:
18-S

K35 .

1:.t 1i.z
18.0 17.5
25.2 24.5
32.4 31.5

35

::;

;:i

3:;

t::
5.2

*:.“7
17.5
23.3
29.2

30
0.5

::‘:
2.0

2.5
3.0

z:;
4.5

1i.i
15.0
20.0
25.0

5

;;

0.3

;:‘5

8:;
0.8

0.8

;:;

i:;

P.P.

(247’)  67”112O (292”)
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TABLE 6 LOGABITHMS  OF TIUGONOMETBIC  FUNCTIONS - Co&d
(336’) 156”23O (203’)

L. Sin.

9.594 84
9.595 14

;::;: ::
9596 02

9.597 78

z::;: !i7”
9.598 66
9.598 95

;:z: G8
9.601 28
9.601 57
9.601 86

9.602 15
9.602 44
9.602 73

;:z: !f

Go”:  :;
9.605 61
9.605 89
9.606 18

9.606 46

ZX! c
9.607 32
9.607 61

9.607 89
9.608 18
9.608 46
9.608 75
9.609 03

9.609 3 1

L. cos.

L. Tan.

9.627 85
9.628 20
9.628 55
9.628 90
9.629 26

9.629 61

;:z:: ;:
9.630 66
9.631 01

9.631 35

99% z
9.632 40
9.632 7.5

9.633 10
9.633 45
9.633 79
9.634 14
9.634 49

9.634 84
9.635 19
9.635 53
9.635 88
9.636 23

9.636 57
9.636 92

“9:::: :!
9.637 96

9.638 30
9.638 65
9.638 99

99% ::

9.640 03
9.640 37

‘9.:::  ;6”
9.641 40

9.641 75
9.642 09
9.642 43
9642 78
9.643 12

9.643 46
9643 81
9.644 15
9.644 49
9.644 83

9.646 88
9.647 22
9647 56

‘9::; ;:

9.648 58

L. cot.

-
.d.
-

-

:.d

L. cot.

0.372 15 9.964 03
0.37180 9.963 97
0.37145 9.963 92
0.371 10 9.963 87
0.370 74 9.963 81

0.370 39 9.963 76
c.370 04 9.963 70
0.369 69 9.963 65
0.369 34 9.963 60
0.368 99 9.963 54

0.368 65
0368 30
0.367 95
0.367 60
0.367 25

;:;z: t;
9.963 38
9.963 33
9.963 27

0.366 90 9.963 22
0.366 55 9.963 16
0.366 21 9.963 11
0.365 86 9.962 05
0.365 51 9.963 00

0.365 16
0.364 81
0.364 47
0.364 12
0.363 77

9.962 94
9.962 89
9.962 84

8% 77:

0.363 43 9.962 67
0.363 08 9.962 62
0.362 74 9.962 56
0.362 39 9.962 51
0.362 04 9.962 45

0361 70
0.361 35
w361  01
0.360 66
0.360 32

0.359 97 9.962 12
0.359 63 9.962 07
0.359 28 9.962 01
0.358 94 9.961 96
0.358 60 9.961 90

0.353 25 9.961 85
0.357 91 9.961 79
0.357 57 9.961 74
0.357’22 9.961 68
0.356 88 9.961 62

0.356 54 9.961 57
0.356 19 9,961 51
0.355  8.5 9.961 46
0.355 51 9.961 40
0.355 17 9,961 35

0.354 83 9,961 29
0.354 48 9.961 23
0.354 14 9.961 18
0.353 80 9,961 12
0.353 46 9.961 07

0.353 12 9,961 01
0.352 78 9,960 95
0.352 44 9,960 90
0.352 10 9,960 84
0.351 76 9.960 79

0.351 42 9.960 73

L. Tan. L. Sin.

L. cos. z--
6

5”
6
5
6

:
6

5
6

:
6
5

6

2
5
6

:
6
5
6

2

2
5
6

z
5
6

2

:
5
6

2
6

5
6

2
5
6
6

:
5

6
6

2
5
6
-

d.

-
,
-
60

::

::

40

::
37
36

35
34

3”;
31

30

;;

26

20

::
17
16

::
13

::

10

t

z

:

;
1

0
-

,

P.P.

36
0.6

::8”
2.4

::;
t::
5.2

1 % 1f.f
18.0 17.5
24.0 23.3
30.0 29.2

::
1.0

::;:

2.5

;:;
4.0
4.5

2”:;

;:;:
4.4

li.8
15.0
20.0
25.0

4.8

1Z.Z
19.3
24.2

::;
2.3

::t

;:;
5.1

lf.3’
17.0
22.7
28.3

:;
0.9
1.4
1.9

3:;

;:;
4 2

4.7

z
18.7
23.3

6

8:;
0.3
0.4

0:

;:“2
0.3

6 6 6
% 37 3a

3.0 2.9

lZ.8 1:.:
21.0 20.4
27.0 26.2
33.0 32.1

;:;
14.2
19:s
25.5
31.2

5
3 5

5
34

1i.Z 130.42
17.5 17.0
24.5 23.8
31.5 30.6

P.P.

113O (293”) (246”) 66”

68
(Contine&;
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Co&

I.. Sin.

93609.31

;:c% E
9.610 16
9.610 45

9.648 58
9.648 92
9.649 26
9.649 60
9.649 94

0.351 42
0.351 08
0.350 74
0350 40
0350 06

L. Cos.
-

9.960 73
9.960 67
9-960 62
9.960 56
9.960 50

9.610 73
9.611 01
9.611 29
9.611 58
9.611 86

9.650 28
9.650 62
9.650 96

8:::: 29

0.349 72
0.349 38
0.349 04

:‘% ::. .

0.348 03
0.347 69
0.347 35
0.347 01
0346 6’7

9.960 45
9.960 39
9.960 34
9.960 28
9.960 22

9.612 14
9.612 42

“9% ;:
9.613 26

9.651 97
96.52  3 1
9.652 6.5
9.652 99
9.653 33

9.960 17
9960 11
9.960 05
9.960 00
9.959 94

9.613 54
9.613 82
9.614 11
9.614 38
9.614 66

9.653 66
9,654 00

t:E ::
9.655 01

0.346 34
0.346 00
0.345 66
0.345 33
0.344 99

9.959 88

83:; ;:
9.959 71
9.959 65

9.614 94
9.615 22
9.615 50
9.615  78
9.616 06

9.616 34
9-616 62
9.616 89
9.617 17
9.617 45

9.617 73
9.618 00

;::: : g:
9.618 83

9.619 11
9.619 39
9.619 66
“9’ZE.T

29

:s”
29
28

z”t

;“s
28

5:

28
28

:;

z?
28

::

;;
28
28

;;
28
28

:;

;;
28

kz

:;

28

I:

ss
27

t7”
27
28
27
27

2;
27
27

;::
28
27
27

9.655 35
9.655 68
9.656 02
9.656 36
9.656 69

0.344 6.5
0.344 32
0.343 98
0.343 64
0343 31

9.959 60
9.959 54
9.959 48
9.959 42
9.959 37

9.657 03
9.657 36
9.657 70
9.658 03
9.658 37

o-342 97
0.342 64

E7 ;;
0341 63

9.959 31
9.9S9 25
9.959 20
9.959 14
9.959 08

9.658 70
9.659 04
9,659 37
9.659 71
9.660 04

0341 30 9.959 02
0.340 96 9.958 97
0.340 63 9.958 91
0.340 29 9.958 85
0.339 96 9.958 79

9.620 49
9.620 76
9.621 04
9.621 31
9.621 59

9,662 04

;:zz “,Y
9.663 04
9.663 37

;t
34
34

34

::

;t
33

it

:t
33

:t
33
34
34

z:

33
34

;:

::
33
34

::
33
34

:3

::
33
34

::
33
34

;:
33
33
34

::

z;
33

::
33
33
33

0.339 62 9.958 73
0.339 29 9.958 68
0338 96 9.958 62
0338 62 9.958 56
0.338 29 9.958 50

0.337 96
0.337 62
0337 29
0.336 96
0.336 63

9.958 44

‘9:;:“s 3;
9.958 27
9.958 21

9.621 86
9.672 14
9.622 41
9.622 68
9.622 96

9.663 71
9,664 04
9.664 37
9.664 70
9.665 03

8%; ;2 9.958 15

0.335 63 ;:;g g
0.335 30 9.957 98
0.334 97 9.957 92

9.623 23
9.623 50
9.623 77
9.624 05
9.624 32

9.665 37
9.665 70
9,666 03
9.666 36
9.666 69

0334 63 9.957 86
0.334 30 9.957 80
0333 97 9.957 75
0.333 64 9.957 69
0.333 31 9.957 63

9.624 59
9.624 86
9.625 13
9.625 41
9.625 68

;:z: ::
9.667 68
9.668 01
9.668 34

0.332 98
0332 65
0.332 32

!A:: 26’

9.957 57
9.957 51
9.957 45
9.957 39
9,957 33

9.625 95 9.668 67 0.331 33 9.957 28

L. cos.

-
a.
-

L. Tan.

-

d. L. cot.

-
1:.o
-

- -

c.d
-

L. cot.

L. Tan. L. Sin.

(3350) 155”
-

3. ’
- -

:

’ 56
:“7

5

6

6

6

6

6

6
6 10

:, :

6 :
6

5
0

- -

d. ’

(2450) 650

P.P.

34 33
0.6 0.6

::;
1.1

2.3 ;:;

2.83. c ;:3”
.’ .O 3.8
4.5 4.4
5.1 5.0

12 1::;
;;:y

16.5
22.0

28.3 27.5

29 28 27

0.5 0.51.0 0.9 ;:;
::; 1.4

I.9 ::;

2.4 2.3
$1” 2.8 3.3

9::
3.2

3.9 3.7 3.6
4.4 4.2 4.0

4.5 4.7 4.5
9.7

14.5
19.3

;a:;
9.0

13.5
18.0

24,2 23.3 22.5

6

g;

;::

5
0.1
0.2
0.2
0.3

;:‘6

8:;
0.9

0.4
0.5
0.6

8:;

1.0
2.0

i:;
5.0

0.8
1.7

5::
4.2

6 6 5
s-z K -32

2.8 2.8

I:.:
8.2

13.8
19.8 19.2
25.5 24.8
31.2 30.2

1i.t
17.0
23.8
30.6
-

P.P.

69
(Con&cd)
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Confd
(334”) 154”25” (205”)

L. Sin.

z: :;
9.627 84
9.628 11
9.628 38

9.628 65
9.628 92

;:“6::  ::
9.629 72

9.631 33
9.631 59
9.631 86
9.632 13
9.632 39

9,632 66
9.632 92
9.633 19
9.633 45
9.633 72

9.635 04

9.635 31
9.635 57
9.635 83
9.636 10
9.636 36

9.636 62
9.636 89
9.637 15
9.637 41
9.637 67

;:z:; ;:
9.638 46
9.638 72
9.638 98

9.639 24
9.639 SO

;:6”::  ;;
9.640 28

9640 54
9.640 80

;:g ;;
9.641 58

9.641 84
-

L. cos.

115’ (295’)

-i--
L. Tan.

9.668 67

99::6699 z
9.669 66
9.669 99

‘9% ::
9.670 98
9.671 3!
9.671 63

9.673 60
9.673 93
9.674 26
9.674 58
9.674 91

9.675 24

;:g: ;;
6.676 22
9.676 54

9.676 87
9.677 19
9.677 52
9.677 85
9.678 17

9.678 50
9.678 82
9.679 15
9.679 47
9.679 80

9.680 12
9.680 44
9.680 77

y; t;

9.681 74
9,682 06
!m; ;;

9.683 03

9.683 36
9.683 68
9.684 00
9.684 32
9.684 65

9.684 97
9.685 29
9.685 61
9.685 93
9.656 26

9.686 58
9.686 90
9.687 22
9.687 54
9.687 86

9.688 18

L. cot.

:.d.
-

::

::
33
33

::
32
33

::

:;
33

::

::
33

::
33
32
33
32

::
32
33

::

;:

32

::

:3’
32

:3

;;
33

3”;

il:
32

:it

::

32

::

:;

32

-

.d.
-

-
L. cot. I_. cos.

0.331 33

8:% :!:
0.330 34
0.330 01

--__---..-

;:z:: ii
9.957 16
9.957 10
9.957 04

0.329 68 9.956 98
O-329  35 9.956 92
0.329 02 9.956 86
0.328 69 9.956 80
0.328 37 9.956 74

0.328 04 9.956 68
0,327 71 9.956 63
0.327 38 9.956 57
0.327 OS 9.956 51
0.326 73 9.956 45

:::2”6 “0’:
0.325 74
0.325 42
0.325 09

9.956 39
9.956 33
9.956 27
9.956 21
9.956 15

0.324 76 9.956 09
0.324 44 9.956 03
0.324 11 9.955 97
@323 78 9.955 91
0.323 46 9.955 85

0.323 13 9.955 79
0.322 81 9.955 73
0.322 48 9.955 67
0.322 15 9.955 61
0.321 83 9.955 55

0321 50 9.955 49
0.321 18 9.955 43
0.320 85 9.955 37
0320 53 9.955 31
0.320 20 9.955 2s

0.;19 88 9.955 19
0.319 56 9.955 13
0.319 23 9.955 07
0.318 91 9.955 00
0.318 58 9.954 94

0.318 26

x:::: x:
0.317 29
0.316 97

0.316 64
0.316 32

X:::!  :
0.315 3s

9.954 58
9.954 52
9.954 46
9.954 40
9.954 34

0.315 03
0314 71
0.314 39

s:::::  K

8:;:: 2’:
9.954 15
9.954 09
9.954 03

0.313 42 9.953 97
0.313 10 9.953 91
0.312 78 9.953 84
0.312 46 9.953 78
0.312 14 9.953 72

0.311 82 9.953 66
-___

L. Sin.L. Tan.

9.954 88
9.954 82
9.954 76
9.954 70
9.954 64

d.
-

-

j.

(244”) 64”

P.P.

1;:;
16.5
22.0
27.5

2~7

;:;
4.0

4.5

1z
18.0
22.5

7

8:;
0.4
0.5

8:;
0.8
0.9
1.0

7
z

2.3
6’9

11’4
16.0
20.6
25.1
29.7

32

7::

::;

::;

;:;
4.8

1z.:
16.0
21.3
26.7

26

;:‘9
1.3

::;

2.6

;:;
3.9

4.3
8.7

: .i5’
21.7

6

8:;

8::

;:;
3.0
4.0
5.0

6
32

2.7

l!.!
18.7
24.0
29.3
-

5

I:;

0.3

0.8

;::

::;

5
-z3

;:;
16 5
23.1
29.7
-
-._

P.P.

-~

70
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Confd
(3330) 153O

L. Sin.

9.641 84
9.642 10
9.642 36

;:ztz” :;

9.643 13

;:z: :z
9.643 91
9,644 17

9.644 42
9.644 68

x:::: ;t
9.645 45

9.645 71
9.645 96
9.646 22

‘gft: ;:

%:E 4x
9.647 49
9647 75
9.648  00

9.648 26
9.648 51
9648 77
9.64,9 02
9.649 27

9.649 53
9.649 78
9.650 03
9.650  29
9.650  54

9.650 79
9.651 04
9.651 30
9.651 55
9.651 80

9.652 OS
9.652  30
9.652 55
9.652 81
9.653 06

9.653 31
9.653 56
9.651 81
9.654 06
9.654 31

9.654 56
9.654 81
9.655 06
9.655 31
9.655 56

9 .655  8 0
9.656 OS
9.656 30
9.656 55
9.656 80

9.657 OS

L. Tan.

9.691 38

‘9% ;x
9.692 34
9.692 66

9.692 98

8% :;
9,693 93
9.694 25

9.694 57
9.694 88

;:z;: :;
9.695 84

9.696 15
9.696 47
9.696 79
9.697 10
9.697 42

9.700 89
9.701 21

zzz zs
9.702 1 s

9.702 47
9.702 78
9.703 09
9.703 41
9.703 72

9.704  04
9.704 35

8% t:
9.705 29

9.705 60

“9% ;;
9.706 54
9.706 85

9.707 17

0.308 62
0.308  30

8% z:
0307 34

0307 02
ym; ;;

01306 07
0.305  75

0305 43
0.305 12

g::kZ ::
0.304 16

x::x: ::
0.303 21

X:% ;:

8% it
0.30163
0.301 32
030100

0300 68 9.951 48
0.300 37 9.951 41
0.300  OS 9.951 35
0.299 74 9.951 29
0.299 42 9.951 22

0299  11
0298 79

$9”: ;‘6”
0.297 85

9.951 16
9.951 10
9.951 03
9.950 97
9.950 90

0.297 53
0.297 22
0.296 91
0.296 59
0.296 28

:3:8 ;:
9.950 71
9.950 65
9.950 59

9.950 52
9.950 46
9.950 39
9.950 33
9.950 27

0.294 40
0.294 08
0.293 77

:::;: ::

0.292 83

9.950 20

;3:“0 :‘:
9.950 01
9.949 95

9.949 88

L. Tan. I.. Sin.

L. cos.

9.953 66
9.953 60
9.953 54
9.953 48
9,953 41

9.953 35
9.953 29
9.953 23
9.953 17
9.953 10

9.953 04

;:z:; ;;
9.952 86
9.952 79

9.952 73
9.952 67
9.952 61

;:;:2” :t

9.952 42
9.952 36
9.952 29
9.952 23
9.952 17

9.952 11
9.952 04
9.951 98
9.951 92
9.951 8S

9.951 79
9.951 73
9.951 67

8% t:

-
d.
-

-

d.

-
I

::

::
31

30

::
27
26

15
14
13
12
11

10
9

7”
6

5
4

;
1

0
-
,

- P.P.

”

:

3
4

:
7

t

:z

:8
so

;
2

:

:

s’
9

:x
30
40
so

”

:

:

2
7

I

1x
30
40
so

0

:

:
5

;

32

7::
::;

1Z
16.0
21.3
26.7

:
21
2

25 24
8f X:;:

1.3
1.7 ;:; ;:;

2.2 2.0
2.6 ;::

$50 2.9 ;:Q

3.9 ;:“s ;:;

4.3 4.2 4.0

1f.i 1z
17.3 16.7 ;;.i .
21.7 208 20.0

7 7 6
32 3t 3

2:; 62:; .El
11.4 11.1 13.3
16.0 15.5 ?8.7
20.6 19.9 24.0
23.1 24.4 29.3
29.7 28.8 -

P.P.

116’  (296”) (243”) 63”

71
(Contiwed)
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Cmld
27” (207’) (332”)  152’

L. Sin.,

9.657 OS
9657 29

;:g; ;;
9.658 04

9,658 28
9.658 53
9.658 78
9.659 02
9.659 27

9.659 52
9.659 76
9.660 01
9.660 25
9.660 SO

9.660 75
9.660 99
9.661 24
9.661 48
9.661 73

9.661 97
9.662 21
9.662 46
9.662 70
9.662 95

9.663 19
9.663 43
9.663 68
9.663 92
9.664 16

9.664 41
9.664 65
9.664 89
9.665 13
9.665 37

9.665 62
9.665 46
9.666 10
9.666 34

9.666 58

9.6 82
Y9.66 96

9.667 3‘1
9.667 55
9.667 79

9.668 03
9.668 27
9.668 51
9.668 75
9.668 99

9.669 22
9.669 46
9,669 70

;:z :t

9.670 42
9.670 66
9.670 90
9.671 13
9.671 37

9.671 61
_

L. cos.

d.
-

2:

;:
24

t:

;:
2s

;:
24
2S
2s

5:
24
2S
24

;z
24
2S
24

;:

;:
2s

z
24
24
2s

it

2’:
24

f :

;t
24

id

4:
23

;:

4:
24

:t

I:
24

-

d.

L. Tan.

9.707 17
9.707 48
9.707 79
9.708  10
9.708 41

9.708 73
9.709 04
9.709 3s
9.709 66
9.709 97

9.711 84
9.712 1s

;:;:; ;t
9.713 OS

9,713 39

;:;;:: ;y
9.714 31
9.714 62

8:::: ;:
9.717 09
9.717 40
9.717 71

9.718 02
9.718 33
9.718 63
;:;;; ;?j

9.719 5s
9-719 86

‘:;;; :;
x?9. 0 7 8

9.721 09

E:Z :
9.722 01
9.722 3 1

8::;; 8:
9.723 23

8:::: z::

9.724 15
9.724 45

8::;: ;:
9.725 37

::

;:
32

z:
31
31
31

::

;:
3i
31

::
31
31

::
30
31
31
31
31

::
31
31

::
31
31
31
30

::
30

z:
31
30
31
31

::
30
31

;:,

::,
.;I

33:

::
30

0.275 85
0.275 55

8% z
0.274 63

9.946 27
9.946 20
9.946 14
9.946 07
9.946 00

9.725 67 0.274 33 9.945 93
-.

L. cot. :.d L. Tan. L. Sin. d.

-
:.a
-

L. cot.

0292 83
0292 52
0.292 21
0.291 90
0.291 59

9.949 88

;:g; ;g
9.949 69
9.949 62

X:% %: ;:z; :;
0.290 65 9.949 43
0.290 34 9-949 36
0290 03 9.949 30

0.289 72 9.949 23
0.289 41 9.949 17
0.289 10 9.949 11
0.288 79 9.949 04
0.288 47 9.948 98

0288 16 9.948 91
0287 85 9.948 85
0.287 54 9.948 78
0.287 23 9.948 71
0.286 92 9.945 65

0.286 61 9.948 58
0.286 30 9.948 52
0.285 99 9.948 45
0.285 69 9.948 39
0.285 38 9.948 32

0285 07 9.948 26
0.284 76 9.948 19
0284 4S 9.948 13
0.284 14 9.948 06
0.283 83 9.947 99

0.283 52 9.947 93
0.283 21 9.947 86
0.282 91 9.947 80
0282 60 9.947 73
0.282 29 9.947 67

0.281 98 9.947 60
0.281 67 9.947 53
0281 37 9947 47
0.281 06 9.947 40
0.280 75 9.947 34

0.280 45 9.947 27
0.280 14 9.947 20
0.279 83 9.947 14
0,279 52 9.947 07
0.279 22 9.947 00

0.278 91 9.946 94
0.278 60 9.946 87
0.278 30 9.946 80
0.277 99 9.946 74
0.277 69 9.946 67

0.277 38 9.946 60
0.277 07 9.946 54
0.276 77 9.946 47
0.276 46 9.946 40
0.276 16 9.946 34

L. CO%

-
d.
-

-

--.

60
59

z;
56

::
53
52
51

4s
44

t;
41

::

:;
31

30
29

:;
26

::
23

4 :

20

:s’
17
16

::

::
11

10

;

zl

:

:
1

0
-

I

-
P.P.

32
0.5

::;
2.1

(2
::z
2.1

::;

::;
4.8

2.6
3.1

j:f
4.6

3
::tj
2.0

2.5
3.0

::;
4.5

1;.: 1i.t
16.0 15.5
21.3 207
26.7 25.8

li.0”
15.0

511

25
0.4
0.8
1.2
1.7

o’p,
0.8

::;

23

;;

1.5

2.1

;:;

;:“s

2.0

if
3.2
3.6

4.2

l!.Z
16.7
20.8

go”
12.0
16.0
20.0

;:;
11.5
15.3
19.2

7
0.1
0.2

8:;

6

8:;
0.3
0.4

0.6

8:;
0.9
1.0

;::
3.5
4.7
5.8

7 6 6
‘Xi zi X4

2.1 2.6

1:.‘: 172.89
15.0 18.1
19.3 23.2
23.6 28.4
27.9 -

3::
12.5
17-S
22.5
27-S

P.P.

117” (297”) (242”) 62”

72
(Cmtinusd)
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Contd
28O (208”)

L. Sin.

9.671 61
9.671 85
9.672 08

;:::s ;;

;:66:: E
9.673 27

1% ::

9.676 33
9.676 56

‘9:::;  ::
9.677 26

9.677 50
9.677 73
9.677 96
9.678 20
9.678 43

9.678 66
9.678 90
9.679 13
9.679 36
9.679 59

9.679 82
9.680 06

8% :4
9.680 75

9.680 98
9.681 21
9.681 44
9.681 67
9.681 90

9.682 13
9.682 37
9.682 60
9.682 83
9.683 05

9.683 28
9.683 51
9.683 74
9.683 97
9.684 20

9.684 43
9.684 66
9.684 89
9.685 12
9.685 34

9.685 57

L. CO%

-
I.
-

!4
!3
!4
!4
!4
!3
!4
!3
/4
14

::

::
23

z
24
2:
24

;i
;

2r

g;

21
2:
2:
3
2:
2:
2:

2:
2<

;:
2.
2.

1

;
2
2,

$
2
2

I

1
2

;

;
2

-

t
-

L. Tan.

9.725 67
9.725 98
9.726 28
9.726 59
9.726 89

9.727 20
9.727 50

;:::‘8 YY
9.728 41

9.730 23
9.730 54

9.731 75
9,732 05
9.732 35
9.732 65
9.732 95

9.734 76
9.735 07
9.735 37
9.735 67
9-735 97

9.736 27
9.736 57
9.736 87
9.737 17
9.737 47

9.737 77
9.738 07
9.738 37
9.738 67
9.738 97

9.739 27
9.739 57
9.739 87
9.740 17
9.740 47

9.740 77
9.741 07
9.741 37

z: 82

9.742 26
9.742 56
9.742 86
9.743 16
9.743 45

9.743 75

L. cot.

-
C.’

:

;

3
3

:
13

3

i

:
3
3

:
5

:
:

--
(

L. Cot.

0274 33 9.945 93
0.274 02 9.945 87

::::: :: ;3:: f!
0.273 11 9.945 67

0.272 80 9.945 60
0.272 50 9.945 53
0.272 20 9.945 46

z: :; ;:z: :;

8’;;; 02

0.270 68
0.270 37
0.270 07

0.269 77

8:;:; :t
0.268 86
0.268 56

0262 23
0.261 93
0.261 63

8% ::

9.942 86
9.942 79
9.942 73
9.942 66
9.942 59

x:z z
9.942 38
9.942 31
9.942 24

0.257 74
0.257 44
0.257 14

x:;:: ::

9.942 17
9.942 10
9.942 03
9941 96
9.941 89

0.256 2.5 9.941 82

I.,. Tan. L. Sin.

L. cos.

9.945 26
9.945 19
9.945 13
9.945 06
9.944 99

9.944 92
9.944 85
9.944 79
9.944 72
9,944 6.5

;.;w; 5;

9.944 45
9.944 38
9.944 3 1

0.944 24
9.944 17
9.944 10

;:z:: :

9.943 90
9.943 83
9.943 76
9.943 69
9.943 62

9.943 5.5
9.943 49

;:;:: ::
9.943 28

9.943 21
9.943 14
9943 07
9.943 00
9.942 93

(331”) 151C

I.
-

f

i

7

:.

f
7
7

f
7
7
7

4
7
7
7

;
7
7

:

!
7

::
7
7
7

;

:
7
7

;
5
7
7

:
5
5
7
5
i
i
i
;
;
;

-

cl

P.P.

31
0.5

::z
2.1

30
0.5

:::
2.0

2.6

;:;
4.:
4.6

2.5
3.0

;:;
4.5

1 5 :
1.5.5
20.7
25.8

5.0
10.0
15.0
20.0
25.0

24

8f
1.2
1.6

23

Z:Q

z

2.0

3:;
3.2
3.6

1.9
2.3

;:;
3.4

4.0
8.0

12.0
16.0
200

3.8

1:.:
15.3
19.2

29
0.5

19

z

;:;
4.4

4-R

ii.!

2412

22

8:‘:
1.1
1.5

;:2”

;:;
3.3

3.7

1X
14.7
18-3

7

8:;

x:::

6
0.1

;:;
0.4

0.6
0.7

0”:;
1.0

0.5
0.6
0.7
0.8
0.9

1.2

32::
4.7
5.8

1.0
2.0

;:;
5.0

7 6 6
x am -s

3:;
11.1

15.5
19.9
24.4
28.8

2.6

1z
18.1
23.2
28.4

2.5

1:*5
17.5
22.5
27.5
-

P.P.

118’ (298“) (241”) 61’

73
(con:iYwed
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - co&

--
L. Sin.

___-
9,685 57
9,685 80
9.686 03
9.686 2.5
9.686 48

9.686 71
9.686 94
9.687 16
9,687 39
9.687 62

9.687 84
9,688 07
9.688 29
9.688 52
9,688 75

9.688 97
9.689 20
9.689 42
9.689 65
9.689 87

9,690 IO
9.690 32
9.690 55
9.690 77
9.691 00

9.691 22
9.691 44
9.691 67

9.691 89
9.692 12

9.692 34
9.692 56
9.692 79
9.693 01
9.693 23

9.693 45
9.693 68
9.693 90
9.694 12
9.694 34

9.694 56
9.694 79
9.695 01
9.695 23
9.695 45

9.695 67
9.695 89
9.696 11
9.696 33
9.696 55

9.696 77
9.696 99
9.697 21
9.697 43
9.697 65

9.697 87
9.698 09
9.698 31
9.698 53
9.698 75

9.698 97

I,. CO%

- --T-

L. Tan.

9.743 75
9.744 0.5
9.744 35
9.744 65
9.744 94

9.745 24
9.745 54
9.745 83
9.746 13
9.746 43

9.746 73

8% %
91747 62
9.747 91

9.748 281
9.748 51
9.748 80
9.749 10
9.749 39

9.749 69
9.749 98
9.750 28
9.750 58
9.750 87

9.751 17
9.751 46
9.751 76
9.752 05
9.752 ‘35

9.752 64
9.752 94
9.753 23
9.753 53
9.753 82

9.754 11
9.754 41
9.754 70
9.755 00
9.755 29

9.755 58
9.755 88
9.756 17
9.756 47
9.756 76

9.757 05
9,757 35
9.757 64
9.757 93
9.758 22

9.758 52
9.758 81
9.759 10
9.759 39
9.759 69

;:;;“o ‘2;
9.760 56
9.760 86
9.761 15

9.761 44

L. cot.

--
C:.d
-_-

4

;

;
i
i

:

2
2
i
?
2

:

;
2

--

C. d.

L. cot.

0.256 25
0.255 99

8% ::
0:255 06

8:::: :f

x:::‘:  ;:
0.253 57

0.251 79
0.251 49
0.251 20

::::x 2

0.250 31
@250 02
0.249 72
0.249 42
0.249 13

0.248 83
0.248 54
0.248 24
0.247 9.5
0.247 65

0,247 36
0.247 06
0.246 77
0.246 47
0.246 18

0.245 89
0.245 59
0.245 30
0.245 00
0.244 71

0.244 42
0.244 12

8:;;; ;;
0.243 24

0.242 95
0.242 65
0.242 36
0242 07
0.241 78

0.241 48
0.241 19
0240 90
0.240 6 1
0.240 3 1

0240 02
0.239 73
0.239 44
0.239 14
0.238 85

0.238 56

L. Tan.

L. cos.

;:;:; %
9.941 68
9,941 61
9.941 54

9.941 47

Zf z
9.941 26
9.941 19

9,940 76
9.940 69
9.940 62
9.940 55
9.940 48

9.940 41
9.940 34
9.940 27
9.940 20
9.940 12

9.940 05
9.939 98
9.939 91
9.939 84
9.939 77

9.939 70
9.939 63
9.939 55
9.939 48
9.939 41

9.939 34
9.939 27
9.939 20
9.939 12
9.939 05

9.938 98
9.938 91
9.938 84
9.938 76
9.938 69

9.938 62
9.938 5 5
9.938 47
9.938 40
9.938 33

9.938 26
9,938 19
9.938 11
9,938 04
9.937 97

9.937 89
9,937 82
9.937 75
9.937 68
9.937 60

9.937 53

L. Sin.

(3300) 1500
- -
d ’
- .-

. 6(
1 5!
: 54
: 5;
St

, 5:
(. 51
! 5:
, 5i
’ 51
;

7

; 20 19

’ f;
16

7

P.P.

30
0.5

::;
2.0

;:
1.0

::;

f :;

::f
4.4

li.8
15.0
20.0
25.0

4.8

ij.5

24.2

22

8:;

::;

8

;:;

;::

;:2”

;:;
3.3

g:;
0.9

;:;

;:;
11.0
14.7
18.3

;:;
4.0

2::

8 8
3 z

::6’

*z.:
16.9
20.6
24.4
28.1

1.8
54

1’2.:
16.3
19.9
23.6
27.2

7
zi

7
5

;::
10.7
15.0
19.3
23.6
27.9

2.1

:$g

18.6
22.8
26.9

P.P.
___-.

74
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Contd
(329’) 149’3o” (21OO)

, L. Sin.
-
0

:

;:

9.698 97

;:z i:
9.699 63
9.699 84

9.700 06
9.700 28
9.700 50

X:% z

::

;:
14

;::x: ::
9.701 59

“9% ::

15
16

;i

9.702 24
9.702 45
9.702 67
9.702 88
9.703 10

20
2i

23

9.703 32
9.703 53
9.703 75
9.703 96
9.704 18

3c
31
32
3:
34

;::o”:  t:
9.705 90
9.706 11
9.706 33

3:
3t

:I
3!

9.706 54
9.706 75
9.706 97
9.707 18
9.707 39

9.707 61

;:::‘8 :;
9.708 24
9.708 46

41
41

:
4’

51

:

:

9.710 79
9.711 00
9.711 21

;:;;;  ;;

6 9.711 84

L. cos.

-
I.
-

11
12
!l
!2
!2
!2
!2
!l
!2
!2
!2
11
12
12
!l

t:
E2
22

::

::
21

;:

;T
22

;:

;:
21

::

4:
22

3:

9:
21
21
21

z
21

4;
21
2:
2:
2:
2:
5:

2

-

d

L. Tan.

9.761 44
9.761 73

;:::‘2 :?
9.762 61

‘9% ?8
9,763 48
9.763 77
$764 06

9.767 25

z: ;::
9.768 12
9.768 41

9.770 15
9.770 44
9.770 73
9.771 01
9.771 30

9.771 59
9.771 88
9.772 17
9.772 46
9.772 74

9.773 03

“9:::: ;T
9.773 90
9.774 18

9.774 47

kz z
9.775 33
9.775 62

9.775 91
9,776 19
9.776 48
9.776 77
9.777 06

L. cot.

C.1

.-

2

;
3
2

4

;
2
2

:
2
2
2

:
2
i

i
5
:
:

2

;
:
1
A

,

-
5.
-

;

i

9

;

;
9

:z
:9
19
19
19
i0
!9
!9
!8
!9
!9
!9
!9
!9
19
19

f;
19
19

;:
2s
2s

:5

:5
25

;;

:z
2!
2:
2!

;I
2!
21
2’
2!
2’
21
2’
21
2’
2’
21

-

:.I

L. cot.

z:: :tJ
x::::  ii
0.237 39

8:Z !Y
0,236 52
0.236 23
0.235 94

0.2?5  65

::z:: ::
0.234 78
0.234 49

0,232 75
8’;;;;;

0.231 88
0.231 59

0.229 85 9.935 32
0.229 56 9.935 25
0229 27 9.935 17
0.228 99 9,935 10
0.228 70 9.935 02

0.228 41

8::;: ::
0.227 54
0.227 26

8:::: z;;
0.226 39
0.226 10
0.225 82

0.225 53

8’;:: ::. -

EI ii

x:::‘: 2:
0.223 52
0.223 23
0.222 94

0.222 66
0.222 37
0.222 09
0.221 80
0.221 51’

0.221 23 9.933 07

L. Tan. L. Sin.

L. cos.

9.937 53

‘9% ;:
9.937 31
9.937 24

9.937 17
9.937 09
9,937 02
9,930 95
9.936 87

9.936 80
9.936 73
9.936 65
9.936 58
9.936 50

9.936 43
9.936 36
9.936 28
9.936 21
9.936 14

9.936 06

8% ‘9;
9.935 84
9.935 77

9.935 69
9.335 62
9.935 54
9.935 47
9.935 39

9.934 95
9.934 87

8:;:: ;;
9.934 65

9.934 57

“9:;::  z;
9.934 35
9.934 27

9.934 20
9.934 12
9.934 05
9.933 97
9.933 90

9.933 82
9.933 75
9.933 67
9.933 60
9.933 52

;:z;: :
9.933 29
9.933 22
9.933 14

;5
;4
;3
i2
il

i0

t:

1;

t:

::
$1

::
3s

:E

35

::

:T

3c

t:
2;
2t

21

:;

;i

2(
c

:i

:r

11
1;
1:
1:
1

1t
t

,

-

P.P.

29
0.5
1.0

;:;

28

;:;
1.4
1.9

;:;

i:;
4.5

;:;
3.4

;:;

5:;
3.3

;:;

4.8 4.7

1:.: 1Z.i
19.3 18.7
24.2 23.3

22

;:;

;:;

21

:::

::t

;:;
2.6
2.9
3.3

;:;

;:;:
3.2

;:: ;:;
11.0 10.5
14.7 14.0
18.3 17.5

8
0.1
0.3

8:;

7

;:;
0.4
0.5

;:;
0.9

::;

0.6
0.7

8:;
1.0

;:;
4.0

2::

1.2
2.3
3.5
4.7
5.8

7 7 7
xi 29 %

2.1

l!.::
15.0
19.3
23.6
27.9

:::
10.4
14.5
18.6
22.8
26.9

2.0
6.0

1o.c
14.c
18.c

;;:I

P.P.

120° (300”) (239”) 59O

(Continuea
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - co&
31° (211”) (32&O) 148”
-
I

20
21

4:
24

30

3”:

;:

35

3”;
38
39

40

:1
43
44

50
51
52

::

::,
57

:t

60
-

,

L. Sin.

8::: :. E
4.712 26
9.712 47
9.712 68

9.712 89
9.713 10
9.713 31
9.713 52
9.713 73.

9.713 93

z::::  ::
9.714 56
9.714 77

9.714 98
9.71s 19
9.715 39
9.715 60
9.715 81

9.716 02
9.716 22
9.716 43
9.716 64
9.716 85

9.717 05
9.717 26
9.717 47
9.717 67
9.717 88

9.718 09
9.718 29
9.718 SO
9.718 70
9.718 91

9.719 11
9.719 32
9.719 52
9.719 73
9,719 94

9.720 14
!yo”  ;;. -
9.720 iS
9.720 96

9.721 16
9.721 37
9.721 57
9.721 77
9.721 98

9.722 18

x::z”i:  z:
9122 79
9.722 99

9,723 20
9.723 40
9.723 60
9.723 81
9.724 01

9.724 21

I_. cos.

-
(1.
-

::
21
21
21

;:

;:

20

4:

f :

21
21

;:
21
21

z

f :

20

::

z:
21
20

;:,
21
20

;:,

t:
20
20

I:,
21
20

3;

::
20
20

::
20
21

$8

;A
20

-

a.

L. Tan.

9.778 77

ZE :;
9.779 63
9.779 92

9.780 20
9.780 49

;::z z
9.78’ 35

9.781 63
9.781 92
9.782 20
9.782 49
9.782 77

9.783 06
9.783 34
9.783 63
9.783 91
9.784 19

9.784 48
9.784 76
9.785  OS
9.785 33
9.785 62

9.785 90
9.786 18
9.786 47
9.786 75
9-787 04

9.787 32
9.787 60
9.787 89
9.788 17
9.788 45

9.788 74
9.789 02
9.789 30
9 . 7 8 9  5 9
9.789 87

9.790 1s
9.790 43
9.790 72
9.791 00
9.791 28

9.791 56

;::;: 73”
9.792 41
9.792 69

9.792 97
9.793 26

8::;: if
9.794 10

8% Zf
y’: 5;

9.795 51

9,795 79
-.....--

L. cot.

I_. cot.

0.221 23 9.933 07
0.220 94 9.932 99
0.220 65 9.932 91
0.220 37 9.932 84
0.220 08 9.932 76

9.932 69
9.932 61
9.932 53
9.932 46
9.932 38

0.218 37
0218 08

z:: !Y
0217 23

9.932 30
9.932 23
9.932 15
9.932 07
9.932 00

0.216 94
0216 66
0.216 37

8% ::

9.931 92
9.931 84
9.931 77
9.931 69
9.931 61

0.215 52 9.931 54
0215 24 9.931 46
0.214 95 9.931 38
0.214 67 9.931 31
0.214 38 9.931 23

0.214 10

x:‘2:: f:
0.213 25
0.212 96

9.931 15
9.931 08
9.931 00
9.930 92
9.930 84

0.212 68

X ::
0.211 83
0.211 5s

0.211 26
0.210 98
0.210 70
0.210 41
0.210 13

9.430 38
9.930 80
9.930 22

;:;:x A;

0.209 85
0.209 57
0.209 28

:::0098 Y!

;:;:z ;;
9.929 83
9.929 76
9.929 68

9.929 60
9.929 52
9.92? 44
9.929 36
9.929 29

3.207 03

8zz :z
0206 1.8
0.205 90

9-929 21
9.929 13
9.929 OS
9.928 97
9.928 89

0.205 62
0.206 34

8:Z :;
0.204 49

9.928 81
9.928 74
9.928 66
9.928 58
9.928 SO

0.204 21 9.928 42

L. Tan. L. Sin.

L. cos.

9.930 77
9.930  69
9.930 61
9.930 S3
9.930 46

-
I

S!
51
5:

:i

:r
4i
4;
46

4s
44
41
45
41

M

:5
3;
3i

3!
34
31
32
31

2s

2’:

4:

20

::
17
16

::

::
11

10

t

6’

:

;
1

0
-
,

P.P.

8
29

$6’ ::4”

1E: 1Z.i
16.9 16.3
20.6 19.3
24.4 23.6
28.1 27.2

P.P.

4.8

1Z.Z
19.3
24.2

21

X:‘:
1.0
1.4

2::

2.8
3.2

;:;
10.5
14.0
17-S

8

8::

g::

;:;

K
1.2

;::
4.0

;:;

121° (301”) (238”) 58”

76
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32’ 212”) (327”) 147O
TkBLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Confd

L. Sin.

;::z: 9:
9.724 61
9.724 82
9.725 02

8::;: :i
9725 62
9.725 82
9.726 02

9.727 23
9.727 43
9.727 63
9.727 83
9.728 03

9.728 23
9.728 43

z::: 8:
9.729 02

;::22; :;
9.729 62
9.729 82
9.730 02

9.731 21

;::s: ::
9.731 80
9.732 00

9.732 19
9.732 39
9.732 59
9.732 78
9.732 98

9.733 18

;:;z: ::
9.733 77
9.733 96

9.734 16
9.734 35
9.734 5s

x::;: ;:

9.735 13
9.735 33
9.735 52

8% 34

9.736 11

L. cm.

_-
d.
-

%E
21
20
20

f8
20
20
20

;A
20
20
20

f:

;z
20

51

19
20

3

38
20

kz

f:
20
19
20

f8
19

;

20
20

:z
20
19
20

;

?O
19

:8

::
20

-

d.

L. Tan.

9.797 19
9.797 47
9.797 76

“9% :

9.802 79

“9% :z
9.803 63
9.803 9 1

9.805 58
9.805 86

~:% :;
9.806 69

8f”di7 ‘2:
9.807 53
9.807 81
9.808 08

9.808 36

z:: 8;
9:809 19
9.809 47

9.809 75
9.810 03

z:: ::
9.810 86

8% ::

8% 86’
9.812 24

9.812 52

L. cot.

-
:.d
-

if

t:
28

if
28
28
28

;:
28
28
28

4:

3:
28

4;

It
28

Kt

::
28

I;
28
28
28
28

;:
27
28
28

;:
27
28

;:

41
28

;;

2:
27

if

z
28

-
L. cot.

_ .
0.204 21
pm; ;;

01203  37
0.203 09

0.202 81 9.928 03
0.202 53 9.927 9s

8% %t ‘9:;;:  KJ
0.201 68 9.927 71

0*2oi  40
0.201 12
0200 84
0.200 56
0.200 28

0.200 00 9.927 23
0.199 72 9.927 15
0.199 44 9.927 07
0.199 16 9.926 99
0.198 88 9.926 91

0.198 60 9.926 81
0.198 32 9.926 73
0.198  OS 9.926 67
0.197 77 9.926 59
0.197 49 9.926 51

0,197 21
0196 93
0.196 65
0.196 37
0.196 09

0.195 81 9.926 03
0.195 53 9.925 95
0.195 26 9.925 87
0.194 98 9.925 79
0.194 70 9.925 71

0.194 42 9.925 63
0.194 14 9.925 SS
0.193 86 9.925 46
0.193 58 9.925 38
0.193 31 9.925 30

0.193 03 9.925 22
0.192 75 9.925 14
0.192 47 9.925 06
0.192 19 9.924 98
0.191 92 9.924 90

0.191 64 9.924 82
0.191 36 9.924 73
0.191 08 9.924 65
0.190 81 9.924 57
0.190 53 9.924 49

0.190 25 9.924 41
0.189 97 .9.924 33
0.189 70 9.924 25
0.189 42 9.924 16
0.189 14 9.924 08

0.187 48
-_ -
:.d L. Tan.

--

L. cos.

;:;z !i:
9.928 26
9.928 18
9.928 10

;.;a; f:
9.927 47
9.927 39
9.927 3 1

;:9”::  ::
9.926 27
9.926 19
9.926 11

L. Sin.

-
d.
-

:

t
7

z

t
8

8”
8
8
8

t

t
8.

:

t
8

:

:
8
8

t
8
8
8

t
8
8

:

:
8

t

z
8

t

:
8

t

t
8

- -

d.

P.P.

z
::4”

1.9

28

0”:;

::;

4.8

1:.:
19.3
24.2

4.7

;;.p

23.3

21

8:‘:

::4”

;:; ;:;
10.5 10.0
14.0 13.3
17.5 16.7

092
0.3

8:;

8

;::

;::

0.8
0.9

;:;
1.4

0.7
0.8
0.9

;:;

::;
4.5

;::

;:;
4.0

z:;

8 8
29 2 8

::z

1z.i
16.3
19.9
23.6
27-2

::;

;“::i

19.2
22.8
26.2

P.P.

122” (302”) (237”) 57”

 



c

SP: 8 - 1970

33’ (213”)
TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Contd

(326”) 146’

I L. Sin.

9.736 11
9.736 30

E% :8
9.736 89

“9::::  ;;
9.737 47
9.737 66
9,737 85

9.738 05
9.738 24
9.738 43
9.738 63
9.738 82

9.739 01
9.739 21
9.739 40

‘9:;:;  :t

9.739 97
9.740 17
9.740 36
9.740 55
9.740 74

9.740 93
9.741 13
9.741 32
9.741 51
9.741 70

9.741 89
9.742 08
9.742 27
9.742 46
9.742 65

9.742 84
9.743 03
9.743 22
9.743 41
9.743 60

9.743 79
9.743 98
9.744 17
9.744 36
9.744 55

9.744 74
9.744 93
9.745 12
9.745 31
9.745 49

9.745 58
9.745 87
9.746 06
9.746 25
9.746 44

9.746 62
9.746 81
9.747 00
9.747 19
9.747 37

9,747 56
-

L. cos.

i-
-

190
1:
19

:x

:::
20
19

:;
19
19
20
19
19
19
19
2a
19

:;
19
20
19
19
19
19

:;

:;
19

:;

:;
19

:;
19
19
19

;;

;z
19

;;
19
19
18

:;

:;
19

-
a.
-

L. Tan.

9.812 52
9.812 79
9.813 07
9.813 35
9.813 62

9.813 90
9.814 18
9.814 45
9.814 73
9.815 00

9.815 28
9.815 56
9.815 83
9.816 11
9.816 38

9.816 66
9.816 93
9.817 21
9.817 48
9.817 76

9.818 03
9.818 31
9.818 58
9.818 86
9.819 13

9.819 41
9.819 68
9.819 96
9.820 23
9.820 51

9.820 78
9.821 06
9.821 33

.9.821  61
9.821 88

9.822 15
9.822 43
9.822 70
9.822 98
9.823 25

9.823 52
9.823 80
9.824 07
9.824 35
9.824 62

9.824 89
9.825 17
9.825 44
9.825 71
9.825 99

9.826 26
9.826 53
9.826 81
9.827 08
9.827 35

9.827 62
9.827 90
9.828 17
9.828 44
9.828 71

9.828 99

L. cot.

L. Cot.

0.187 48 9.923 59
0.187 21 9.923 51
0.186 93 9.923 43
0.186 65 9.923 35
0.186 38 9.923 26

0.186 10
0.185 82
0.185 55
0.185 27
0.185 00

9.923 18
9.923 10
9.923 02
9.922 93
9.922 85

0.184 72

E1:;
0.183 89
0.183 62

9.922 77
9.922 69
9.922 60
9.922 52
9.922 44,

0.183 34 9.922 35
0.183 07 9.922 27
0.182 79 9.922 19
0.182 52 9.922 11
0.182 24 9.922 02

0.181 97 9.921 94
0.181 69 9.921 86
0.181 42 9.921 77
0.181 14 9.921 69
0.180 87 9.921 61

0.180 59 9.921 52
0.180 32 9.921 44
0.180 04 9.921 36
0:179 77 9.921 27
0,179 49 9.921 19

0.179 22 9.921 11
0.178 94 9.921 02
0.178 67 9.920 94
0.178 39 9.920 86
0.178 12 9.920 77

0.177 85 9.920 69
0.177 57 9.920 60
0.177 30 9.920 52
0.177 02 9.920 44
0.176 75 9.920 35

0.176 48 9.920 27
0.176 20 9.920 18
0.175 93 9.920 10
0.175 65 9.920 02
0.175 38 9.919 93

0.175 11
0.174 83
0.174 56
0.174 29
0.174 01

9.919 85
9.919 76
9.919 68
9.919 59
9.919 51

0.173 54 9.919 42
0.173 47 9.919 34
0.173 19 9.919 2s
0.172 92 9.919 17
0.172 65 9.919 08

0.172 38 9.919 00
0.172 10 9.918 91
0.171 83 9.918 83
0.171 56 9.918 74
0.171 29 9.918 66

0.171 01 9.918 57

L. Tan. L. Sin.

L. cos.
--
1. ‘
--

i :i

’ 56
:;

8
8 55

! ::
8 5251
8

50
3 49

’ 46
:7”

9

8
40

; 39

’ 36
E

9

: ::
9 33
8 32

31
8

8
9 2o

: ;:
9 l716
8
9 l514
; 13
8 l211
9

9
0

- -
d. ’

(236”) 56”

P.P.

20

;:;

:::

5’3

2.7

19

;:;

::;

3.0

::;

;::
2.8

;:; :::

!:! 1E
6.7 15.8

9
0.2
0.3
0.4
0.6

8

8::
0.4
0.5

;:;

;:;
1.4

8:‘s
0.9

::;

1.3

::;

2:;

9
%

9
27

1.6
4.7
7.8

10.9
14.0
17.1
20.2
23.3
26.4

:::

1’0.:
13.5
16.5
19.5
22.5
25.5

if:
0.9
1.4
1.9

2~3
2.8

;:;
4.2

4.7

194::
18.7
23.3

c?::
0.9

::;:

;:;
3.2
3.6
4.0

4.5

1E
18.0
22.5

18

8:;

1”:;

;:;

22::
2.7

;:;
9.0

12.0
15.0

8
27

.

::;
8.4

11.8
15.2
18.6
21.9
25.3
-

P.P.

123’ (303”)

78
(Continued)
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Confd
34” (214”)

L. Sin.

9.747 56
9.747 7s
9.747 94
9.748 12
9.748 31

9.748 SO
9.748 68
9.748 a7
9.749 06
9.749 24

9.749 43
9.749 61
9.749 80
9.749 99
9.750 17

9.750 36
9.750 54
9,750 73
9.750 91
9.751 10

9.751 28
9.751 47
9.751 65
9.751 84
9.752 02

9.752 21
9.752 39
9.752 58
9.752  76
9.752 94

9.753 13
9.753 31
9.753 so
9.753 68
9.753 86

9.754 OS
9.754 23
9.754 41
9.754 59
9.754 78

9.754 96.-. __
9.755 14
9.755 33
9.755 51
9.755 69

9.755 87
9.756 OS
9.756 24
9.756 42
9,756 60

9.756 78
9.756 96
9.757 14
9.757 33
9.757 51

9.757 69
9.757 87
9.758 OS
9.756 23
9.758 41

9.758 59

L. co.%

L. Tan

9.828 99
9.829 26
9.829 53
9.829 80
9.830 08

9.830 35
9.830 62
9.830 89
9.831 17
9.831 44

9.831 71
9.831 98
9.832 25
9.832 52
9,832 80

9.833 07
9.833 34
9.833 61
9.833 88
9.834 15

9.834 42
9.834 70
9.834 97
9.835 24
9.835 51

9.835 78
9.836 OS
9.836 32
9.836 59
9.836 86

9.837 13
9.837 40
9.837 68
9.837 95
9.838 22

9.838 49
9.838 76
9.839 03
9.839 30
9.839 57

9.839 84
9.840 11
9.840 38
9.840 65
9.840 92

9.841 19
9.841 46
9.841 73
9.842 00
9.842 27

9.842 54
9.842 80
9.843 07
9.843 34
9.843 61

9.843 88
9.844 1s
9.844 42
9.844 69
9.844 96

9.845 23

L. cot.

0.171 01 9.918 57
0.170 74 9.918 49
0.170 47 9.918 40
0.170 20 9.918 32
0.169 92 7.918 23

0.169 65 9.918 1s
0.169 38 9.918 06
0.169 11 9.917 98
0.168 83 9.917 89
0.168 56 9.917 81

0.168 29 9.917 72
0.168 02 9.917 63
0.167 75 9.917 5s
0.167 48 9.917 46
0.167 20 9.917 38

0166 93 9.917 29
0.166 66 9.917 20
0.166 39 9.917 12
0.166 12 9.917 03
0.165 83 9.916 95

0.165 58 9.916 86
0.165 30 9.916 77
0.165 03 9.916 69
0.164 76 9.916 60
0.164 49 9.916 51

0.164 22 9.916 43
0.163 95 9.916 34
0.163 68 9.916 25
0.163 41 9.916 17
0.163 14 9.916 08

0.162 87
0.162 60
0.162 32
0.162 OS
0.161 78

9.915 99
9.915 91
9.915 82
9,915 73
9.915 65

0.161 51 9.915 56
0.161 24 9.915 47
0.160 97 9.915 38
0.160 70 9.915 30
0.160 43 9.915 21

0.160 16 9.915 12
0.159 89 9.915 04
0.159 62 9.914 9s
0.159 3s 9.914 86
0.159 08 9.914 77

0.158 81 9.914 69
0.158 54 9.914 60
0.158 27 9.914 51
0.158 00 9.914 42
0.157 73 9.914 33

0.157 46 9.914 2s
0.157 20 9.914 16
0.156 93 9.914 07
0.156 66 9.913 98
0.156 39 9.913 89

0.156 12 9.913 81
0.155 as 9.913 72
0.155 58 9.913 63
0155 31 9.913 54
0.155 04 9.913 4s

0.154 77 9.913 36

L. Tan. L. Sin.

(325”) 145’
- -
d. ’
--

8

8

; :
9 ;
9 1
9

0
- -
d. ’

(2;S”)y5”

P.P.

28

8:;

::;

27 26

8:; 8:;:
1.4 1.3
1.8 1.7

4.7 4.5

1Z.i 1i.Y
18.7 18.0
23.3 22.5

4.3
8.7

13.0
17.3
21.7

19

g:;

::;

18

;:;
0.9
1 2

3.2
6.3

1;*:
15.8

;:I:
9.0

12.0
15.0

0:

8::
0.6

of:
0.3
0.4
0.5

0.8
0.9

;:;
1.4

8:;
0.9

;:;

::; ;::
4.5 4.0
6.0 5.3
7.5 6.7

9
%

8
2 8

a
z5

::: ::;

1’0.; 182.82
14.0 15.8
17.1 19.2
20.2 22.8
23.3 26.2
26.4 -

1.7

;::
11.8
15.2
18.6
21.9
25.3

P.P.

124’  (304’)

 



SP:8-1970

35O (215”)

, L. Sin.

9.758 59
9.758 77_ .-_
9.758 95
9.759 13
9.759 31

9.759 49
9.759 67

‘9% t:
9.760 21

9.760  39
9.760 57
9.760 75
9.760 93
9.761 11

9.761 29
9.761 46
9.761 64
9.761 82
9.762 00

9.762 18
9.762 36
9.762 53
9.762 71
9.762 89

9.763 07
9.763 24
7.763 42
9.763 60
9.763 78

9.763 95
9.764 13
9.764 31
9.764 48
9,764 66

9.765 72
9.765 90

;::z ;:
9.766 42

9.766 60
9.766 77
9.766 95
9.767 12
9.767 30

9.767 47
9.767 65
9.767 82
9.768 00
9.768 17

9.768 35

;::z :8
9.768 87
9.769 04

9.769 22

L. cos.

TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Cowtd
(324”) 144”

125” (305”)

L. Tan.

9.845 23
9.845 50
9.845 76
9.846 03
9.846 30

9.846 57
9.846 84
9.847 11
9.847 38
9.847 64

9.847 91
9.848 18
9.848 45
9.848 72
9.848 99

9.849 25
9.849 52
9.849 79
9.850 06
9.850 33

9.850 59
9.850 86
9.851 13
9.851 40
9.851 66

9.851 93
9.852 20
9.852 47
9.852 73
9853 00

9.853 27
9.853 54
9.853 80
9.854 07
9.854 34

9.854 60
9.854 87

;:88:: ;;
9.855 67

9.855 94
9.856 20
9.856 47
9.856 74
9.857 00

9.857 27
9.857 54
9,857 80
9.858 07
9.858 34

9.858 60
9.858 87
9.859 13
9.859 40
9.859 67

9.859 93
9.860 20
9.860 46

9.860 73
9.861 00

9.861 26

-
.d.
-

-
.d.

L. cot.

0.154 77
0.154 50
0.154 24
0.153 97
0.153 70

0.153 43
0.153 16
0.152 89

8:: :‘z !6”

9,912 92
9.912 83

‘9’;: ; ::
9:912 57

;:“9;2 :t
0.152 09
0.151 82
0.151 55 9.912 30
0.151 28 9.912 21
0.151 01 9.912 12

0.150 75 9.912 03
@I50 48 9.911 94
0.150 21 9.911 85
0.149 94 9.911 76
0.149 67 9.911 67

0.149 41 9.911 58
0.149 14 9.911 49
0.148 87 9.911 41
0.148 60 9.911 32
0.148 34 9.911 23

0.148 07
0,147 80
0.147 53
0.147 27
0 147 00

9.911 14
9.911 05
9.910 96
9.910 87
9.910 78

@I46 73 9.910 69
0.146 46 9.910 60
0.146 20 9.910 51
0.145 93 9.910 42
0.145 66 9.910 33

0,145 40 9.910 23
0.145 13 9.910 14
0.144 86 9.910 05
0.144 60 9.909 96
0.144 33 9.909 87

0.144 06 9.909 78
0.143 80 9.909 69
0.143 53 9.909 60
0.143 26 9.909 51
0.143 00 9.909 42

0.142 73 9.909 33
0.142 46 9.909 24
0.142 20 9.909 15
0.141 93 9.909 06
0.141 66 9.908 96

0.141 40 9.908 87
0.141 13 9.908 78
0.140 87 9.908 69
0.140 60 9.908 60
0.140 33 9.908 51

0.140 07 9.908 42
0.139 80 9.908 32
0.139 54 9.908 23
0.139 27 9.908 14
0.139 00 9.908 05

0.138 74 9.907 96

L. Tan. L. Sin.

L. cos.

9.913 36
9.913 28
9.913 19
9,913 10
9.913 01

-
I

-

60
59

z;
56

::
53

:T

20
19
18
17
16

::
13

:1

10
9

B
6

:

:
1

0
-
,

P.P.

;
2
3

9

:8

:8
50

:
7

;

10

:8
40
50

0’:
0.9
I.4

;:;

3:;
3.6

;:;

1z.i
18.0
22.5

17

89
0.8
I.1

::;

g:;
2.6

2.8

;::
11.3
14.2

::
18

0.9 g:;
I.3 0.9

;:; :::

;:g ;:;
3.5 2.4

3.9
4.3 ::;

I!.; ;:“o
17.3 12.0
21.7 15.0

0.8

::;
I.3
I.5

8
;:;
0.4
0.5

0.7

8:;
I.1
I.2

;::

;:;
8.3

1

I.3

t:;

;:;

10
27

::;

8:;
12.2
14.8
17.6
20.2
22.9
25.6

10
czfr

::;
6.5
9.1

11.7
14.3
16.9
19.5
22.1
24.7

9-
27

9
ZY

::: :: j
7.5 7.2

10.5 10.1
13.5 13.0
16.5 15.9
19.5 18.8
22.5 21.7
25.5 24.6

P.P.

(234”) 54”

(Confine
80
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TABLE 6  LOGARITHMS Ol?  TRlGONOMETRlC  FUNCTIONS - Cwlcl
36” (216”) (323”) 143’

55
.54
53
52
51

5C
44
4s
47
4C

4.’
44
4.1
42
41

35
34

:;
31

30

:I:
27
26

20
19
18

t,’

IS

I::
12
I1

10
f?

7
6

:

:
1

0
-
,
-

__-___. -- --.- -
P.1’.

-

I T L. cot.
-.__

L. cos.

0.13Y 74
0.13s  47
0.138 21
0.137 94
0,137 68

_-.---
Y.907  Y6
9.907 87
9,(107  i7
9.YOi 68
9.907 59

0.137 41 9,907 50
0.137 15 9.‘J07  41
0.136 8S 0,907 31
0.136 62 YW7 22
0.136 35 Y.907 13

O.l36 08 9.907 04
0.135 82 9.906 94
0,135 55 9.Y)ob  S5
0.135 29 9.91l/,  76
0,135 02 9~cYO(,  67

0.134 76 9.906 57
0.134 49 Y.YO9 48
0.134 23 ‘I.906 30
0.133 97 9.906 30
0.133 70 9.906 20

0.133 44 9~901)  i 1
0.133 17 9.‘JOf? 02
0,132 91 9,YO.i  Y2
0.132 64 O.O(Jj  S3
0,132 38 Y~Y0.i i-l

0.132 11 9.905 65
0.131 85 9,905 S5
0.131 5s 9.905 46
0.131 32 9.905 37
0.131 06 9.905 27

0.130 79
0.130 53

;:;:; ;;
0.129 73

9.905 18
9.905 09
9.904 99
9.904 90
9.904 80

0.129 4? 9.904 51
0.129 21 9+JO4  62
0.128 94 9,904 52
0.128 68 9,904 43
0.12s 42 9.904 34

0.128 15 9.304 24
0.127 89 0.904 15
0.127 62 9.904 05
0.127 38 9,903 06
0.127 10 0.903 86

0.126 83 9.903 77
0.126 57 9.903 68
0.126 31 9.903 58
0.126 04 9.904 49
0.125 78 9903 3’)

0.125 52 9,903 30
0.125 25 9m3 20
0.124 9Y 9903 I 1
0.124 73 9.903 01
0.124 46 9,902 92

0.124 21) 9.902 X2
0.123 94 9.902 73
0.123 67 9.902 63
0.123 41 9.902 54
0.123 15 9.902 44

0.122 89

L. Tan.

9.902 35
_-__

I.. sin.

T/-
I

/

9.769 22
0,769 39
9.769 57
9.76Y 74
9.769 91

9.750 09
9.770 26
9.770 43
9.770 61
9.770 78

9.770 95
9.771 12
9.771 30
9.771 47
9.771 64

9.771 81
9.771 99
9.772 16
9.772 33
(1.772  SO

9.772 6X
9.i72 85
9.773 02
9.7i3 19
9.773 36

9.773 53
9.773 70
9.773 87
9.774, OS
9.774 22

I.. Sin. / d.

::
1;
17
18

::

:;
17

::

:::
17

;;
17
17
IS

i:
17
17
17

1;
18
17
17
17

!::
17
17
17

I:
Ii
17

I:

I::
17
17
17

;;
I7

15

1:
16

I:

f :

16

9.774 39
9.774 56
9.774 73
9.774 90
9.775 07

9.775 24
9.775 41
9.775 5s
9.775 75
9.775 92

9.776 09
9.776 26
9.756 43
9.776 60
9.776 77

9.776 94
9.777 11
9.777 28
9.577 44
9.777 61

9.777 78
9.7i7 95
9.778 12
9.778 29
9.778 46

9.775 62
9.778 79
9.778 96
9.779 13
9.779 30

9.759 46
-

L. cos.
-

.1_
-

L. Tan. 3.d
-

27

2”:
26
27

26

2’:
27
27

z;
26
27
26
27

;“,
27
26

;a

;:
27

;s

;“6
27

;;

;;

26

::
26
26
27

::
26
26
27
26
26
27
26
26

27
26

:;

26
26

tz
26
26

-
xl.
-

9.861 26
9.S61 53
9.861 79
9.862 06
9.862 32

9.862 59
9.862 85
9,863 12
9.863 38
9.863 65

9.863 92
9.S64 18
9.S64 4s
‘Y~SO4 il
9.864 9X

9.865 24
9.865 51
9.865 77
9.866 03
9.866 30

9.S66  56
‘PS66  S3
9.867 09
9.867 36
9.867 62

9.865 X9
9.868 15
9.868 42
9.868 68
9.866 94

9.869 21
9.869 47
9.869 74
9.870 00
9.870 27

9.850 53
9.870 79
9.871 06
9.871 32
9.871 58

27 26
0.4 0.4
0.Y 0.9
1.4 1.3
1.8 1.7

5 2.2
6 2.7
7 3.2
s 3.6
9 4.0

10
20
30
40
SO

I

:I
3
‘l /

31

8 ’
9 !

:; ’

::
50

n

4.5
9.0

13.5
18.0
22.5

4,3

,;:a
17.3
21.7

18
0.3
0.6
w9

:1; Of!
0.6 0.5
0.8 0.8

1.2 1.1 1.1

I ..Y I.4 1.3
1,s 1.7 1.6
2.1 2.0 1.9
2.4 2.3 2.1
2.7 2.6 2.4

3.0 2.s 2.7
6.0 5.7 5.3
9.0 3.5 SW

12.0 11.3 10.7
15.0 14.2 13.3

1 0 9

: : 8:; 0.2  0.3
3 ! 0.4
4 j ;:: 0.6

5 0,s 0.8
6 ! 1 4 0.‘)
j : 1.2 1 .o
; j 1.3  1.5 1.4  1.2

9.871 85
9.872 11
9.872 38
9.872 64
9.872 90

IO 1.7 1.5
20 1.3 3.0
;0 5.0 4.5
IO 6.7 6.0
50 S.3 i.5

9.873 17
9.873 43
9.873 69
9.873 96
9,874 22

9.874 48
9.874 75
9.875 01
9.875 27
9.875 54

9.875 80
9.876 06
9.876 33
9.876 59
9.876 S5

9.877 11

L. Cot.

9 9
27 26

0
1

/
/

3 i

3 i
4

5

% , j

1.5 1.4
4.5 4.3
7.5 7.2

10.5 10.1
1 3.5 154
16.5 3 ‘.9
lY.5 ;; 8
22.5 21 .i
25.5 24.6

P.P.

126’  (306’) (233”) 53’

81
(Conlimcd)

 



SP:8-1970

37” (217”) (322”) 142”
TABLE 6 LoGARIkHMS  OF TRIGONOMETRIC FUNCTIONS - Cmld

‘9% 2
9,780 63
9.780 80
9.780 97

9.781 i3
9.781 30
9.781 47
9.781 63
9.781 80

9.781 97
9.782 13
9.782 30
9.782 46
9.782 63

9.782 80
9.782 96
9.783 13
9.783 29
9.783 46

9.783 62
9-783 79
9.783 95
9.784 12
9.784 28

9.784 45
9.784 61
9.784 78
9.784 94
9.785 10

9.785 27
9.785 43
9.785 60
9.785 76
9.785 92

9.786 09
9.786 25
9.786  42
9,?86 58
9.786 74

9.786 91
9.787 07
9.787 23
9.787  39
9,787 56

9.787 72
9.787 88
9.788 05
9.788 21
9.788.37

9.788 53
9.788 69
9.788 86
9.789 02
9.789 18

9.789 34

L. cos.

_d

I
_‘_

-

,

-
Cl .

-

::

17
16

17
17

:;
17

16

::
16
17

17

:;
16
17

17

16
17
16
17

16

:z

:‘6

17

16

:z
16

17

16
17

:“6

17

16

:z
16

17

16

fZ
17

16

16

:i
16

16

:;

tz

16

-
a.

L. Tan.

9.877 11
9.877 38
9.877 64

9.878 43
9.878 69
9.878 95
9.879 22
9.879 48

8:;;; ;;
9.880 27
9.880 53
9.880  79

9.581  05
9.881 31
9.881 58
9.881 84
9.882 10

9.882 36
9.ti82  62
9.882 89
9.883 15
9.883 41

9.883 67
9,883 93
9.884 20
9.884 46
9.884 72

9.884 98
9.885 24
9.885 50
Q.885  77
9.886 03

9.886 29
9.886 55
9.886 81
9:887 07
9.887 33

9.887 59
9.987 86
9888 12
9.888 38
9.888 64

9.888 90
9.889 16
9.889 42
9.889 68
9.889 94

9.890 20
9.890 46
9,890 73
9.890 99
9.891 25

9.891 51
9.891 77
9.892 03
9.892 29
9.892255

9.892 81

L. cot.

-
(

c

I,. Cot. L. cos.

0.122 89

:::“2”2  !i
0.122  10
0.121 83

9.902 35
9.902 25
9.902 16
9.902 06
9.901 97

0.121 57 9.901 87
0.121  31 9.901 78
0.121 05 9.901 68
0.120 78 9.901 59
0,120 52 9.901 49

0.120 26
@12OOO
0.119 73
0.119 47
0.119  21

9.901 39
9.901 30
9.QOl  20
9.901  11
9 90101

0.118 95

Ki 2;
0.118  16
0.117 90

9.900 91
9.900 82
9.900 72
9.900 63
9.900 53

0.117 64 9.900 43
0.117 38 9.900  34
0.117 11 9.900 24
0.116 85 9.900 14
0.116 59 9.900 05

0.116 33 9.899 95
0.116 07 9.899 85
0.115 80 9.899 76
0.115 54 9.899 66
0.115  28 9.899 56

0.115 02 9.899 47
0.114 76 9.899 37
0.114 50 9.899 27
0.114 23 9.899 18
0.113 97 9.899 08

0.113 71 9.898 98
0.113 45 9.898 88
0.113 19 9.898 79
0.112 93 9.898 69
0.112 67 9.898 59

0.11241 9.898 49
0.112 14 9.898 40
0.111  88 9.898 30
0.111 62 9.898 20
0.111  36 9.898 10

0.111 10 9.898 01
0.11084 9.897 91
0.110 58 9.897 81
0.11032 9.897 71
0.110 06 9.897 61

0.109 80 9.897 52
0109  54 9.897 42
0.109 27 9.897 32
0.109  01 9.897 22
0.108 75 9.897 12

0.108 49 9,897 02
0.108 23 9,896 93
0.107 97 9.896 83
0.107 71 9.896 73
0,107 45 9.896 63

0.107 19 9.896 53

L. Tan. L. Sin.

-

- _

/

-
Cl.

10

1;
9

10
9

10

1:

10
9

10

1:

10

1:
9

10

10

1:
10

9

10

10
9

:i
9

10
10

1’0

10

10
9

:8
10

9

::
10
9

10
10
10
10
9

10
10

18

10
9

10

18

10

-
a.

,
-
60
59
58

:z

55

:::
52
51

30
29
2s

2”:

25
24
23

:T

20
19

it
16

15
14
13
12
11

10

ii

i

:

;
1

0
-

I
-

(232”) 52”

P.P.

I

27
0.4
0.9

;:;

2.2
2.7
3.2

::;

;:;
13.5
18.0
22.5

OY
0.6
0.8
1.1

::;
2.0

;:;

2.8
5.7
8.5

11.3
14.2

10
0.2
0.3

;:;

0.8
1.0

;:3’
1.5

1.7
3.3
5.0

g::

10
z-

:::
6.8
9.4

12.2
14.8
17.6
202
22.9
25.6

16

z::
0.8
1.1

;I;
1.9

;::

2.7

;:;
10.7
13.3

_
4:;

10
z

;:;
6.5

Ii.:
14.3
16.9
19.5
22.1
24.7

____-
P.P.

 



SP:S- 1970

TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Confd

L. Sin.

9.789 34
9.789 50
9.789 67
9.789 83
9.789 99

9.790 15
9.790 31
y;m;

9.790 79

9.790 95
9.791 11
9.791 28
9.791 44
9.791 60

9.791 76
9.791 92
9.792 08
9.792 24
9.792 40

9.792 56
9.792 72
9.792 88
9.793 04
9.793 19

9.793 35
9.793 51
9.793 67.’
9.793,83
9.793 99

9.794 15
9.794 31
9.794 47
9.794 63
9.794 78

9.794 94
9.795 IO
9.795 26
9.795 42
9.795 58

9.795 73
9.795 89
9.796 0.5
9.796 21
9.796 36

9.796 52
9.796 68
9.796 84
9.796 99
9.797 15

9.797 31
9.797 46
9.797 62
9.797 78
9.797 93

9.798 09
9.798 25
9.798 40
9.798 56
9.798 72

9.798 87

L. cm.

_ -

I

-
t
-

d.
-
16
17
16
16
16
16

;:
16
16

:;
16
16
16

::
16
16
16

:z
16
15
16

16

::
16
16
16
16
16
15
16
16

::
16
1.5

16

:t
15
16

t:

fi
16

1:

1:

16

(2

I:

15

-
1.
-

L. Tan.

9.892 81
9.893 07
9.893 33
9.893 59
9.893 85

9.894 11
9.894 37
9.894 63

8::;: !Z

9.895 41
9.895 67
9.895 93

;:g; ;;

9.896 71
9.896 97
9.897 23
9.897 49
9.897 75

9.898 01
8.898 27
9.898 53
9.898 79
9.899 05

9899 31

;:g; ;:
9.900 09
9.900 35

9.900 61
9.900 86
9.901 12
9.901 38
9.901 64

9.901 90
9.902 16
9.902 42
9.902 68
9.902 94

9.903 20

;:;g ;;
9.903 97
9.904 23

;:;z :z
9.905 01.
9.905 27
9.905 53

9.905 78
9.906 04
9.906 30

zz ;z

8:;:: ::
0.907 59
9.907 85
9.908 11

Y-908 37

L. Cot.

,

0

,

C
-

1.
-

i
j
i
i

j

i
5
i
i
i
i
1
1

-

-

I>. Cot. L. cos.

0.107 19
0.106 93
0.106 67
0.106 41
0.106 15

~--
9.896 53
9.896 43
9.896 33
9.896 24
9.896 14

0.105 89 9.896 04
0.105 63 9.895 94
0.105 37 9.895 84
0*105  11 9.895 74
@I04 85 9.895 64

0.104 59
0.104 33
0.104 07
0.103 81
@I03 55

0.103 29 9.855 04
0103 03 9.894 95
0.102 77 9.894 85
@I02 51 9.894 75
0.102 2.5 9.894 65

0.101 99
0.101 73
0.101 47
@I01 21
0.100 95

0.100 69 9.894 05
0.100 43 9.893 95
0.100 17 9.893 85
0.099 91 9.893 75
0.099 65 9.893 64

0.099 39 9.893 54
@OYY 14 9.893 44
0.098 88 9.893 34
0.098 62 9.893 24
0.098 36 9.893 14

0.098 IO
0,097 84
0.097 58
0.097 32
0.097 06

9.893 04
9.892 94
9,892 84
9.892 74
9.892 64

0.096 80 9.892 54
0.096 54 9.892 44
0.096 29 9.892 33
0.096 03 9.892 23
0.095 77 9.892 13

0.095 51 9.892 03
0.095 25 9.891 93
0.094 99 9.891 83
0094 73 9.891 73
0,094 47 9.891 62

0.094 22 9.891 52
0.093 96 9.891 42
0.093 70 9.891 32
0.093 44 9.891 22
0.093 18 9.891 12

0.092 92 9.891 01
0,092 66 9.890 91
0.092 41 9.890 81
0.092 15 9.890 71
0.091 89 9.890 60

0.091 63 9-890 50

L. Tan. L. Sin.

9.895 54
9.895 44
9.895 34
9.895 24
9.895 14

9.894 55
9.894 45
9.894 35
9.894 25
9.894 15

-

1
I
I
I

1

I

1
1

I

I
1

I

1

I

i
I

1

1

i
I

1

I
1

i

I

-
s

(321”) 141”
-
d
-

I(
l(

1:

I(
I(
1t
I(
I(
I(
IC
10
IO
10
IO

Y

1:
IO

IO
10
LO
IO
IO
IO
LO
IO

i:
10
10
LO
LO
IO

10

t8
IO
IO
IO

L O
I1

t:
IO
IO
10
10
11
LO
10
IO
IO
IO

II
IO
IO
IO
II
IO

-
1.

-

-
6t

:z
5;
5t

5!
54
5:

5”:

50

::
47
46

10
19
I8
17
16

I5
14
13
12
iI

10
!9
!8
!7
!6

!5
!4
!3
!2
!I

10
9

;
6

5

:::
12
il

10

;

z

:

;
1
a
-.
I
-

P.P.

” 26
0.4
0.9

;:;

25

8:;
I.2
1.7

::;

;:;
3.9

;::
2.9

;:;

4.3 4.2

1% 1t.:
17.3 16.7
21.7 20.8

17

8:;
0.8
I.1

16
0.3

8:;
I.1

15

;:g
0.8
I.0

I.4
I.7
2.0

2”:;

I.3 I.2
I.6 I.5

;:y ;:;
2.4 2.2

2.8

;::
11.3
14.2

f2

;:6”
0.7

2,7
5.3

1:.‘:
13.3

:::,
7.5

l@O
12.5

0.;
0.3

$6”

0.9

;::
1.5
I.6

0.8
1.0
I.2

;:;

0.8
0.9
I.0
1.2
I.4

::;
5.5

$1

I.7
3.3
5.0
6.7
8.3

;:;
4.5
6.0
7.5

10 IO 9
K 25 2-i;

::;
6.5

1r:
14.3
16.9
i9.5
3;:;

I.2

6”:;
8.8

11.2
13.8
16.2
18.8
21.2
23.8

::3’

1’0.;
13.0
15.9
I%8
21.7
24.6
-

P.P.

(231”) 51”
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Con/d

19’ (219”)
- -
I 1.. Sin.
-
0

;
3
4

9.79S 87
9,709 03
9.799 113
Y.799 34
9.799 50

9,799 65
9.7Y9 81
0.7Y9 96
!w~o  12
Y~SOO  27

10
11
12
13
14

Y.SOO  43
WOO  58
9.800 74
Y.SOO SY
9,801 05

:E
11
1:;
19

Y~SOl 20
9.801 36
(I.801  51
9.SOl 66
9.SOl 82

20
21
22

;:

0.m 97
9.802 13
9.802 2S
9.802 44
0.802 59

25
26
27

2”;

9,802 74
Y.802 90
9.803 05
9.803 20
9.803 36

30 9.803 51
31 9.so3  66
32 Y.803 82
33 9.803 97
34 Y.SO4 12

35
36
37

3”;

9.804 28
9.804 43
9.804 58
9.804 73
9.804 89

40 9.805 04
41 9.SOS 19
42 9.805 34
d.3 9.805  SO
44, 9.805 65

::’ 9.805 80
4t, 9.805 P5
4:; 9.806 10

‘,rF 9.806 25
49 9,806 41

50 9.806 56
51 9,806 71
52 9.506 86
5.’ 9.807 01
5-i 9Gi07  16

::
57
SE
55

9.807 31
9.807 46
9.807 62
wo7  77
9,807 92

6a
-

,

9.808 07

G9” (309’)

L. Till’.

9.908 37
9.901163
9.908 89
9.909 14
9.909 40

9.909 66
9.9OY 92
9.910 18
9.910 43
9.910 69

9.910 95
9.911 21
9.911 47

8:;;: ;z

;:i; ::
9.912 76
9.913 01
9.913 27

9.913 53
9.913 79
9.914 04
9.914 30
9.914 56

9.914 s2
9.915 07
9.915 33
9.Ylr;  59
9.915 85

9.916 10
9.916 36
9.916 62
9,916 88
Y.917 13

9.917 39

;:;:; ;:
9.918 16
9.918 42

0.918 68
9.918 93
9.919 19

“9:;;; ;:

9.919 96
9.920 22

;‘;:“o 5:. -
9.920 9b

9.921 25
9.921 50
9.921 76
9.922 02
9.922 27

9.922 53
9.922 79
9-923 04

9.923 81

I_. Cot.

- -

c

-
(_I.
--

2
2
:6

1:
15
!6
!6
!6
!6
!5
!6
!6
!6
!6
!5
!6

!6
!6
!5
!6
?6
!6
25
,6
16
16
!5

ti

:;
20

ti
5

:i
26
25

::
26

25

::
25
26
26

Ii
26
25
26
26
2s
26
26
25

-

:.d

.-
L. cot.

0.091 63

;:g:  ;:
0.090 86
0.090 60

0.090 34

8::s 2;
0.089 57
0.089  3 1

0.089 05

g:“,;;  :;
0.088 28
0.088 02

0.087 76
0.087 50

;:g f);
O.OS6 73

9.888 96
9.888 86
9.888 75
9.8S8 65
3.888 55

O.OS6  47 9~8XS 44
0.0% 21 9.SSS 34
0.085 96 9.888 24
0.085 70 9.888 13
0.085 44 9.888 03

0.085 18 9.887 93
0.084 93 9.887 82
0.084 67 9.887 72
0.084 41 9.887 61
0.084 15 9.887 s 1

0.083 12
0.082 87

0.082 61
0.082 35
0.082 09
0.081 84
OaSl  58

(J@l 32 9.886 30
0.081 07 9.886 26
0.080 St 9.886 15
0.080 55 9.886 05
0,080 29 9,885 94

0~080  04 9.885 84
0.079 75 Y.SS5 73
0.079 52 9.855 63
0.079 27 9.885 52
0.079 01 9?385 42

0.078 75
0.078 50
0.078 24
0.077 98
0,077 i3

9+cG 31
9.885 21
9.885 10

;:% ii;

0.057 47
O.077  21
0.076 96
0.076 70
0.076 44

~1.884  7S
Y.SS4  68

;:g :;
9,884 36

0,076 19 9+%-C  25
__-

T,. Sin.1.. Tam

I.. CO%

94390  so
9.890 40
9.890 30
9.890 20
9,890 09

9.889 99
9.889 89
Y~SSO  78
9.XSY  6X
9.S89 58

9.889 48
9.889 37
9.589 27
9.889 17
9+89 06

9,887 41
9.887 30
9.887 20
9.887 09
9.886 99

9.886 88

;:“8;; g
9.886 57
9.886 47

(320”) 140’
- -
I. I

- --

ti

IO
i9

1:
;8
i7
i6

10
IO i5

i:,
i4
j3

10 52
il

10
11 50

f: tz
11 c7

+6
10

:: ::

10 $3
10 c2

$1
11

ii

10

::

z:
22
21

11
20

1c
11

19

1c
18

11 fZ
1c
11

15

1c
11

::

I(
12
11

11
III

l(
11
11

ii
5

l( t
11

5

:I
4

1c ;
11 1
11

a
- --

d. I
-

(230”) ii0

I’. 1’

26
@4
0.9
1.3
1.7

2 ;:;
7 3.0
8 3.5
9 3.9

4.3

1%
17.3
21.7

16
0.3
0.5
0.8
1.1

1.3
1.6

1::
2.4

10

:z
40
50
I 11

@2
0.4
0.6
O.7

::;
1.3
1.5
1.6

:;
39
40
50

1.X 1.7
3.7 3.3
5.5 5.0
7.3 6.7
9.2 8.3

0

:

:
5
6
7

z

t:

11
s

1.2
3.5
5.9
8.3

10.6
13.0
15.4
17-7
20.1
22.5
24-S

25
04
018

;::

;::
2.9

::;

4.2
8.3

12.5
16-7
20.3

0:;
0.5
0.8
1.0

::f
1.8

2”:;

2.5
S.0
7.5

10.0
12.5

O?
0.3
0.5
0.7

0.8
1.0
1.2
1.3
1.5

11
25

1.1
3.,%
5.7
7.9

g:::
14.8
17.1
19.3
21.6
23.9

P.P.
--_--

 



SP : 8 - 1970

T A B L E  6 LOGARITIIME  OH TRIGONOME’I’RIC  lWNCTIOKS - Co,ttd

I,, sin. tl.

15

::
15

IS

1.5
1S
1 S
15
15

15
1 5
15
15
15
15

;:
15
1 S

15
1S
15
15
14

i;

15
14

::
1S
1 5
14
15
15

::

15
1S
f-c
1 5
15
14
15
15

::
15
14

::
1S
15

::

::
14

d.
-

1.. Tan. :.d
-_ -

26
26

E
26
25
26
26
25
26
25

54,
25
26
26

2”:
25
26

::

2;
26

;:
26
25
26
25

E
25

26
25
26

2’;
26

:5
25
26
25
26
25

;:
25

z
26
25
26

2’:
25
26
25

:I
-
I.

-

-

c.d

I 10

;p

! 11

--

60

:8”
:i

::

::,
11
11

::
11

10
11
!I

f :
11

::,

::
11
10

f:
11
10

11

::
11
10

::

f:
11

::,

::
11
11

::
11

11
10
!I

f :
11

::

::
11

-

il.
-

5.5

1:
52
51

50

::
47
46

40

:;:

:;i
.-
3”:
33
32
31

30
29

;:
26

25
24

::
‘1

::
13

::

.lO
9

!:
6

5
L

;
i

(
-

I
- -

P.P.L. Cot.
-

0,076 19
WO75 93
0,075 67
0,075 42
O.07.i 16

-

-

Y.884 2.5
9.884 15
9.884 04
9.883 94
9.883 83

9 808 07
9~808  ‘22
9.808 37
9,808 52
9.808 67

9,923 Xl
9.924 07
9,924 33
9.Y24 58
9.924 84

9.925 10
Y.923 35
9.925  6 1
9 92S 87
9,926 12

9,926 38
9926 63
Y.926 89
9,927 IS
9,927 40

9,927 66
9,027 92
0,928 17
Y.921:  43
9.928 68

9928 94
9.929 20
9,929 45
9.929 71
9.929 96

9,930 22
0.930 48
9.930 73
9.930 99
9,931 24

9.931 so
9,931 7 5
9.932 01
9.932 27
9.932 52

0+)74 ‘JO 9.883 72
0074 65 9.883 62
0,074 3Y 9,883 S 1
0.074 13 Y.SS3  40
0.073 X8 Y.853 30

0.073 62 9,883 19
0.073 37 9,883 08
0.073 11 9.882 9s
0.072 85 9.882 87
0.072 60 9,882 76

0,072 34
0.072 08
0,071 a3

::::t ::

9.882 66
9.882 55
9.882 44
9.882 34
9.882 23

0.069 78
0,069 52
0.069 27
0.069 01
0.068 76

9.881 58
9.881 48
9.881 37
‘9%; ;G5

0,068 50 9.881 05
0,068 25 9x%J 04
0.067 99 YS80 s3
0.067 73 9,380 72
0.067 48 9.880 61

0.067 22 9.880 51
0.066 97 9.880 40
0,066  7 1 9.880 29
0.066 46 9,880 18
OW6 20 ‘)mJ 07

0~065  94
em;  fj’:

0.065 18
0.064 92

9.819 96
O.SiY  85
‘FX79 75
9.s79 64
9879 53

0,064 67
0,064 41
0.064 16
0.063 90
0.063 64

9.879 42
9.879 31

8:;;; ;;
9.878 98

9.878 87
9.878 77
9.878 66
9.878 55
9.878 44

9.878 33

;:g 8:
9.878 00
9.877 89

0.060 54 9.877 78

26

8::

::;

2.2

3’:;
3.5
3.9

4.3
8.7

:::::
21.7

15

5;:

1.0

1.2

;:;
2.0
2.2

2.5

;:;
10.0
12.S

o’.:
04
0.6
0.7

I-J.9
I.1
1.3
I.5
I.6

;:;
5.5

;:;

10
2(,

::;
6.5
9.1

11.5
14.3

;;:‘!
22.;
24.7
-

2
0.8
::;

4.2
8.3

12.5
16.7
20.8

14

;::

;:;

1.2

;:;
I.9
2.1

2.3
4.7

;:;
11.7

E

g::
0.7

0.8
1.0

;:;
1.5

I.7
3.3
5.0

fj:;

10
23

1.2
3.8
6.2
8.8

Il.2
13.8
16.2
18.8
21.2
23.8

9.808 82
9.X08 Y7
9.809 12
9,809 27
9.809 42

9.809 57
9.809 72
9.SOY  87
‘J.sto  02
9.1210  17

9,810 32

;:%I ::
0.810 76
9,810 91

9.811 06
9.811 21
9.811 36
9.81  I 51
9,811 66

Y.811  x0
9,911 Y5
0.812 10
9.812 25
9,812 40

9.812 54
9,812 69
9.812 84
9.812 ‘J9
9.813 14

9,813 28
9,813 43
3.8i3 58
9.S13 72
9,813 87

;I;:; a;
9.933 29
9.933 54
9.933 80

‘I.Sl4  02
9.814 17
9.814 31
9.814 46
Y.814 61

0,334 04
‘).‘i3+  3 1
9934 57
9.934 82
9.935 08

9.935 33
9.935 S9
9.‘)3s  s+
9.936 1O
9.936 36

9.936 61
9,936 87
9.937 12
9.937 38
9.937 63

9.937 89
9.938 14
9.938 40
9.938 65
9.938 91

9,939 16

9.814 75
9.814 90
9-815  OS
9.815 19
0.515 34

11
zc

::;
5.9
5.3

10.6
13.0
15.4
17.7
20.1
22.5
2-I.s

9.81 j 49
9.815 63
9.81 S 78
9.81 S 92
9,816 07

9,816 22
9% 6 36
9.816 51
9.816 65
9.816 80

9.S16 94

L. Tan.

- -

IL. Cos. L. Cot+. 1~. Sin. I’. 13.

-__

130° (3 10”) (229’) 49’
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Confd
41° (2210)
-

,

-i

:
3
4

2
7

t

::

::
14

15
It
1;
1E
IS

2(1
21
2i
2?
24

2:
2t

2;

;1

3t

3;
331
3’

3:
3t
3;

:I

z
4:

z

t:
47

tt

50

z:.

::

::

::
59

60
-
,

i3

L. Sin.

9.817 67
9.817 81
9.817 96
9.818 10
9.818 25

9.819 11
9.819 26
9.819 40
9.819 5s
9.819 60

9.819 83
9.819 98

;:8”;;  :;
9.820  41

9.820 5 5
9.820 69
9.820 84
9.820 98
9.821 12

9821 26
9.821 41
9.821 55
9.821 69
9.821 84

8% t::
;:g: ;:
9.823 26

9.823 40

;::;z 2’8
9.823 82
9.823 96

9.824 10
9.824 24
9.824 39
9.824 53
9.824 b7

9.824 81
9.824 95

x::;: b?:
9.825 37

9.825 51

L. cos.

15

t :
14
15

::
14
15
14

::
14
15
14

15
14
15
14

14
15
1‘4

::

14

::
14
14

14
15

:t
‘1s

14

::
14
15

i4

::
14
15

14
!4
14

i:

14

K

;:

14

id
14
14

14

-

I.
--
(311”)

L. Tan.
-

c

9.939 16

83;; b::
9.939 93
4940 1 a

9.940 44
9.940 69
9940 95
9.941 20
9.941 46

9.941 71
9.941 97
9.942 22
9.942 48
9942 73

9.944 26
9.944 52
9.944 j7
9.945 03
9.945 28

9.945 54
9.945 79
9.946 04
9.946 30
9.946 55

9.946 81
9.947 06

Et: :;
9.947 83

9.948 08
9.948 34
9.948 59
9.948 84
9.949 10

9.949 35
9.949 61
9.949 86
9.950 12
9.950 37

9.950 62
9.950 88
9.951 13
9.951 39
9.951 64

9.951 90
9.952 15
9.952 40
9.952 66
9.952 91

9.953 17
9.953 42
yw: 8:

9.954 18

9.954 44
- -

L. cot.

-

c

-

-
.Cl
-

-

.a
-

L. cot.

oeo  84
0.060 58
@060 33
0.060 07
0059 82

L. cos.
- -

9.877 78

z:: ;:
9.877 4.5
9.877 34

0.059 56
0059 31
0.059 05
0.058 80
0.058 54

8:;:“s ;;
0057 78
0.057 52
0.057 27

9.876 68
9,876 57
9.876 46
9.876 35
9.876 24

0.057 01 9.876 13
0.056.76 9.876 01

::00:66  ;z ;:“8;: 3;
0.055 99 9.875 68

;I;:: I;
0.055 23
0.054 97
0.054 72

9.875 35
9.875 24
9.875 13

0.054 46
0.054 21
0.053 96
0.053 70
0.053 45

9.875  01

‘P’zt ;t
9:874 68
9.874 57

0.053 19
0052 94
f$5; ;i

0.052 17

9.874 46
9.874 34
9.874 23
9.874 12
9.674 01

0051 92 9.873 90
0051 66 9.873 78
0.051 41 9.873 67
0.051 16 9.873 56
0050 90 9.873 45

0050 65
@OS0 39

;:;:!g ;;
@049 63

9.873 34

8:s”::  :f
9.873 00
9.872 88

Ow9 38 9.872 77
0~049  12 9.872 66
0.048 87 9.872 55
0.048 61 $.a72 43
0.048 36 9,872 32

X%7” E
0.047 60
0.047 34
0.047 09

9.872 21
9.872 09

8% t;
9:a71 75

0.046 83
0046 58
046 32
0.046 07
0.045 82

0.045  56

;:8”:: 2:
8.871 41
9.871 30
9.871 19

9.871 07

L. Tan. L. Sin.

(318”) 13a”
-

,
-_---

a.
-

f :

::
11

::

::

11

::

::

11
12
11

::

11

::

::

12

::
11
11

11

::
11
11

11
12

1:
11
11
12

::
12
I1

1:

t f
11
12

t:
12
11

t:

;:
12

-

!I.
-

4

-

-
,
-
60

z’s
57
56

::

:;
51

50
49
48
47
46

:
42
41

40
39

:;
36

::
33
32
31

30
29
28

;z

25

3::

;:

20

::
17
16

15
14
13
12
11

10
9

7”
6

:

i:
1

0
-
I

-
4a8”

P.P.

0

:
3
4
5
6

:
9

!O
:l
12

50

12
x

::;

;:;

;;j

16.2
18.4
20.6
22.8
24.9

26
0.4
0.9
1.3
1.7

25

Xf

::;

2.2
2.6

::;
3.9

4.3
8 7

13.0
17.3
21.7

4.2

182.35
16.7
20.8

15
0.2
0.5
0.8
1.0

14
0.2

8:;
0.9

1.2
1.5

::;
2.2

:9
1.6

::;

2.5
5.0

lk:,
12.5

I:::

;:;
11.7

12
0.2
0.4

::Fs

11
0.2
0.4
0.6
0.7

1.0 0.9
1.2 1.1

::;z z
1.8 1.6

2.0
4.0
6-O

lk”o

::;

;:3”
92

12
23

11
z

1.1
3.1
5.2
7.3
9.4

11.5
13.5
15.6
17.7
19.8
21.9
23.9

:::

75:;
10.2
12.5
14.8
17.1
19.3
21.6
23.9
-

_-._-
P.P.

(228

86
(Continued)
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Conid
42” (222”)

L. Sin.
-

,
-
0

:

Z

9.825 51
9.825 65
9.825 79
9.825 93
9.826 07

9.826 21
Y.826 35
9.826 49
9.826 63
9.826 77

10
11

::
14

9.826 91
9.827 05
9.827 19
9,827 33
9.827 47

15

:;
18
19

9.827 61
9.827 75
9.827 88
9.828 02
9.828 16

20
21

I:
24

9.828 30
9.828 44
9.828 58
9.828 72
9.828 85

25

Zf
28
29

9.828 99
9.829 13
9%29 27
9.829 41
9.829 55

9.829 68
9.829 82
9.829 96

;:;g g

35

3”;
38
39

9%30 37
9.830 51
9.830 65
9.830 78
Y.830 92

9.831 06

E z:
9.831 47
9.831 61

45
46

:;:
49

;:“8:: ‘8;:
9.832 02
9.832 15
9.832 29

50

:;
53
54

9.832 42
9.832 56
9.832 70
9.832 83
9.832 97

:z

:B
59

60
-

I

9.833 10

t:::: :;:
9.833 51
9.833 65

9.833 78

L. cos.

132’ (312”)

.-
d.
-

14
14

::
14
14
14
14
14
14

14

::
14
14
14

::
14
14

:t
14
13
14
14

f:
14
13

1;

13
14

t:
13
14
14

1::
14
14
13

13

I
13
14

::
14
13
14

:::
14
13

-

i.

___-
I,. Tan.

9.954 44
9.954 69
9.954 95
9.955 20
9.955 45

9.935 71
9.955 96
9.956 22
9.956 47
9.956 72

9.956 98
9.957 23

E:: ;4”
9.957 99

9.958 25
9.958 50
9.958 75
9.959 01
9.959 26

9.959 52
9.959 77
9.960 02
9.960 28
9.960 63

9,960 78

Ef E
9.961 55
9961 80

Z% ::
9.962 56
9.962 81
9.963 07

9.963 32
9.963 57
9.963 83
9.964 OS
9.964 33

9.964 59
9.964 84
9.965 10
9.965 35
9.965 60

9.965 86
9.966 11
9.966 36
9.966 62
9.966 S7

9.967 12
9.967 38
9.967 63
9.967 88
9.968 14

9.968 39
9.968 64

EZ 2
9.969 40

9.969 66

L. cot.

-

c

1.
_-

i
i
,
i

1

1

1

_ -

-

-.-
L. cot.

--___
9.871 07
9.870 96
9.870 85

‘G.870 7 3
9.870 62

0.044 29
0.044 04

;:g :;
0.043 28

9.870 50
9.870 39
9.870 2S
9.870 16
9.870 05

0.043 02 9.869 93
0.042 77 9.869 82

0.042 5 2 9.869 70
0.042 26 9.869 59
0.042 01 9.869 47

0.041 75 9.869 35
OG41  50 9.869 24
0.041 25 9.869 13
0040 99 9.869 02
omo 74 9.868 90

0.040 48 9.868 79
0.040 23 9.865 67
0.039 98 9.868 55
0.039 72 9.868 44
0.039 47 9.868 32

0.039 22 9.868 21
0.038 96 9.868 09
0.038 71 9.367 98
0.038 45 9.867 86
0.038 20 9.867 75

0037 95 9.867 63
0.037 69 9.867 52
0.037 44 9.867 40
0.037 19 9.867 28
0.036 93 9.867 17

0.036 68 9.867 05
0.036 43 9.866 94
0.036 17 . 9.866 82
0,035 92 9.866 70
0.035 67 9.866 59

0.035 41 9-866 47
0.035 16 9.866 35
0.034 90 9.866 24
0 034 65 9.866 12
0.034 40 9.866 00

0.034 14 9.865 89
0.033 89 9.865 77
0.033 64 9.865 65
0.633 38 9.865 54
0.033 13 9.865 42

0.032 88 9.865 30
0.032 62 9.865 18
0.032 37 9.865 07
0.032 12 9.864 96
0.031 86 9.864 83

0.031 61
0.031 36

::%I E
0.030 60

9.864 72
9.864 60
9.864 48
9.864 36
9.864 25

0.030 34 9.864 13

L. Tan.

-.-___
L.. cos.

L. Sin.

11
40

:; 39
11 :;
l2 36
11

12
LO

12 19
1’ 18

:‘2 t:
11

12
10

12 9

:; !:
l2 6
1 1
12 ;

:: :
11 1

l2 0
- -

d. ’

(227”)  47”

P.P.
--

12
z

I.1

;:;
7.6
9.8

11.9
14.1
16.2
18.4
20.6
22.8
24.9

26
0.4
0.9
I.3
1.7

25

8:;
1.2
1.7

2.2

::g

:::,

;::

::;
3.8

4.3
8.7

13.0
17.3
21.7

;:;
12.5
16.7
20.8

14

8:;
0.7
0.9

1.2
I.4

:$
2.1

I.1
I.3

::;
2.0

2.3 2.2
4.7 4.3
7.0 6.5
9.3 8.7

11.7 10.8

12 11

8:: g:;
0.6 0.6
0.8 0.7

I.0
1.2

::“6
1.8

0.9
I.1

i:;

2.0
4-o
6.0
8.0

10.0

1.8
3.7

;::
9.2

11
26

11
2J

I.2
3.5

;:;
10.6
13.0
15.4
17.7
20.1
22.5
24.8

513

170.92
12.5
14.8
17.1
19.3
21.6
23.9
-

P.P.

87
(Contin&)
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Contd
43’ (223’)

I- L. Sin.

9.834 46

;:88:: ::
9.834 86
9.835 00

9.835 13
9.835 27
9.835 40
9.835 54
9,835 67

9.835 81
p; ;;

9,836 ;l
9,836 34

9.837 15
9.837 28
9.837 41
9.837 58
9.837 C8

9.837 81
9.837 95

z::;: ;:
9.838 34

9.838 48
9,838 61
9+38 74
9.838 87
9.839 01

9.839 14
9.839 27

;:8”:;  ::
9.839 67

;:tf:;  ;t
9.840 06
9.840 20
9.840 33

9.840 46
9-840 59

;:;;; ‘s:
9.840 9S

9.841 12
9.841 25
9.841 38
9.841 51
9.841 64

9.841 77

L. cos.

133” (313”)

. _

I’I
,

-

tl.
-

14
13

::

14
13

::
14
13

::

t3

14
13
14

::
14

::

t’:

14

::

:::
13

ii

13
14

;;

14
13
13
13

::

13

::

:::
13

1:

t:
14

;:

t:

I *

-

1 .
-

1.. Tan.

9.969 66
9.969 91
9.970 16
4.970 42
9.970 67

9.972 19
9.972 44
9.972 69
9.972 95
9.973 20

9.974 72

;:;:: 2’:

z:;:: :3”

9.977 25
9.977 50

;:9”:;: ;:
9,978 26

9.978 51
9.978 77
9.979 02
9.979 27
9.979 53

9.979 78
9.980 03

;:;:8 ::
9.980 79

9.981 04
9.981 30
9.981 55
9~981 80
9.982 06

9.982 31

99% it
9.983 07
9.983 32

9.4’ 3 57
9.983 83
9.984 08
9.984 33
9.984 58

9.984 84

L. cot.

I,. cot.

;:;g ;;
0.029 84
0.029 58
0.029 33

9.864 13
9.864 01

z:;:“,  ;;
9.863 66

0.029 08
0.028 82
0.028 57
0028 32
0.028 07

0.027 81

8:;;; g;
0.027 05
0.026 80

% t:
9.862 71
9.862 59
9.862 47

0.026 55
0.026 29
0.026 04

8%: :;

::8:: t;
0.024 77

8:::: ::

9.861 76
9.861 64
9.861 52

;:“R:: ;:

z;:: ;:
0023 51
0.023 26
0.023 00

9.861 16

z:, !z
9.860 80
9.860 68

0.022 75
0.022 50

x:x;:: ;z
0.021 74

9.860 56
9,860 44
9.860 32
9.860 20
9.860 OS

9.859 96

8% 7”;
9.859 60
9.859 48

0.020 22
0.019 97
0.019 71
0.019 46
0.019 21

9.859 36
9.859 24
9.859 12

;:g; ;;

9-858 76
9.858 64
9.858 51
9.858 39
9.858 27

0.017 69 9.858 15
0.017 44 9.868 03
0.017 19 9.857 91
0.016 93 9.857 79
0.016 68 9.857 66

0.016 43 9.857 54
0016 17 9.857 42
0.015 92 9.857 30
0.015 67 9.857 18
0.015 42 9.857 06

0.015 16 9.856 93

L. Tan. L. Sin.

I.. cos.

(316”) 136”
-

Cl.
,

- - -

:;

::

;%

57
56

12

::
55
54

:: ::
51

11

;;

50
49

12 48

12 tS
I2

:: z

11 43

12 ::
12

1;

40

:;

::

::
12

:: ::

12
12 ::

31
12

:$

30

12 ;:

12 ::
12

::
::

:: 2;

12
12
12

:“9

:;

18
17
16

12
12

15

:;

14
13

12 f :
12

:;

10
9

12
13

1”
6

12

ti:
:

t;
;
1

13
0

- -

,3. I

--
(226”) r16”

P.P.

7.0

lY.8
13.0
15.0
17.0
19.0
21.0
23.0
25.0

26 25

F; 8:;

1.7 :::

;:“6

;:;
3.9

2.1

;:;

::;

4.3

ii.9

21.7

4.2

1;.:
16.7
208

14

i;

019

1.2

:f

;:;

13

g

0.9

:::

:::
2.0

:::

‘9:;
11.7

1:;

li.3

1:;
6.0
8.0

10.0

::;

::;
9.2

13
23

12
2x

20:;
4.8

;:;
10.6
12.5
14.4
16.3
18.3
20.2
22.1
24.1

:::

;:;
9.4

11.5
13.5
15.6

:::;
21.9
23.9

P.P.

88
(Continued)
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TABLE 6 LOGARITHMS OF TRIGONOMETRIC FUNCTIONS - Co&d
44’ (224’) (315”) 135”

-
d.
-

12

:;
12
13

;;

13
12
12

;:
12
12

:;

::
12

;:

::
13

::

::
13

:;

::
12

::

::
12
13

;:
12
13

::
12
:3
13
12
13

::
12
13

i;

12

-

d.

-
,
-
60
59
58

::

::

::
51

50

t;

t6’

::

t;
41

40

:;
37
36

35

3”:
32
31

;:

2’:
21

20
19

:7”
16

15
14

;;
11

10
9

;
6

:

;
1

0
-

I

-
d.
-

13

$

13
13

:‘:
13
13

::

;:

13

ii

13
13
13

g

13

::

::

13

::
13
13
12

::

:3”
12
13

::
12
13
13
13
12
13
13
13

::
13
12
13
13

::

13

-

d.

-
:.d
-

I:

I!
25

2:

2”:
26
25

;i:
26
25

;:

4:

25

::

::
26
25

15”
26
25

4:
25
25
25

2”:

4 :
26
25

x:
26
25

;zJ

a :
25
26

;:
25
26
25
25

1:
25

-

c.d

-7 --
P.P.L. Tan. L. cot. L. cos.L. Sin.

9.841 77
9.841 90
9.842 03
9.842 16
9.842 29

9.842 42
9.842 55
gw: g;

9.842 95

9.843 73
9.843 85
9.843 98
9,844 11
9.844 24

9.844 37
9.844 50
9,844 63
9.844 76
9.844 89

9.845 02
9.845 15
9.645 28
9,845 40
9.845 53

9,846 30
9,846 43

zt: 2:
9:846 82

9.846 94
9.847 07
9.847 20

;:5tt: ::

9.847 58
9.847 71

;:z: :t
9.848 09

9.848 22
9.848 35
9.848 47

8% ;:

9.848 85
9.848 98
9.849 11
9.849 23
9.849 36

9.849 49

L. cos.

9.984 84

;:z:: ::
9.985 60
9.985 85

9.986 10
9.986 35
9.986 61

8% ::

9,987 37

;:;:: ::
9.988 12
9.988 38

9.988 63
9.988 88
9.989 13
9,989 39
9.989 64

8% K

‘,3;: 2:
91990 90

;:;;:  :;
9.991 66
9.991 91
9.992 17

;:;;; ::
9,992 93
9.993 18
9.993 43

9.856 93
9,856 81

‘9:zl z;
9.856 45

0.013 90
0.013 65
0.013 39

x:x:; t(;

9.856 32

8:::: ;:
9.855 96
9,855 83

0.012 63 9.855 71

::::; :z 8% :7”
0.011 88 9.855 34
0.011 62 9.855 22

0.011 37
0.011 12

::;;: t:
0.010 36

9.855 10

XZ ;:
9.854 73
9.854 60

0.010 11
0.009 85

;I$; ::
0.009 10

9,854 48

z:: ;!
9.854 11
9,853 99

9.853 86
9.853 74
9.853 61
9.853 49
9,853 37

X% ::
0.007 07
0.006 82 *
0*006 57

9.852 62
9.852 50
9.852 37

;:::; ::

9.852 00
9.851 87
9.851 75
9.851 62
9.851 50

26

g:;

::;

25

;:;
1.2
1.7

;:6”

;:;
3.9

;::
2.9

;:;

4.3 4.2
1i.i It:
17.3 16.7
21.7 20.8

13
0.2

8:;
0.9

;.;

0”::
0.8

1.1

;:;

;:;

;:;

::;
1.8

::;

g:;
10.8

;:“o

t::
10.0

;:;

;:g
2.1

::;

9’:;
11.7

9.851 37
9.851 25
9.851 12

;:g) ;;

13
zi;

13
23

;:;
4.8
6.7

1%
12.5
14.4
16.3
18.3
20.2

1.0

;:p

9.0

9,993 68
9.993 94

;:z: z
9,994 69

ii.0
13.0
15.0
17.09.994 95

9.995 20
9.995 45
9,995 70
9.995 96

9,996 21

8:Z 3”2
9.996 97
9.997 22

‘9% “;‘j
9.997 98
9.998 23
9.998 48

9.998 74
9.998 99

8:;;; i;
9.999 75

0.000 00

I,. cot.

19.0
21.0
23.0
25.0

22.1
24.1

0.003 79
0.003 54
0.003 28
0.003 03
0.002 78

12
z%

12
25

1.1
3.2

;:;1
9.8

11.9
14.1
16.2
18.4
20.6
22.8
24.9

1.1
3.1

;:;
9.4

0.002 53
0.002 27

;:f);:  ;;
0.001 52

9.850 74
9.850 62
9.850 49
9.850 37
9.850 24

O+)Ol  26
0.001 01

8%: :!
0000 25

9.850 12
9.849 99
9.849 86
9.849 74
9.849 61

0.000 00 9.849 49

ii+
13.5
15.6
17.7
19.8
21.9
23.9

.

L. Tan. L. Sin. P.P.

(225”) 45”134” (314”)

89
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NATURAL TRIGONOMEI’RIC  FUNCTIONS
(Tables 7A and 7B)

Values of the trigonometric functions of angles for each minute from O-360”

For degrees indicated at the top of the page use the column headings at the top.
For degrees indicated at the bottom use the column indications at the bottom.

With degrees at the left of each block (top or bottom), use the minute column at
the left and with degrees at the right of each block use the minute column at the right.

If natural trigonometric function tables are used for angle measures greater than
90” and less than 360”,  appropriate signs for the functions must be supplied in accord-
ance with the quadrant in which the ‘angle measure belongs.

9 0
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TABLE 7A NATURAL FUNCTIONS
1” (181”) (358”) 178O0” moo1 (359”) 179”

Tan. cot. cos. , Sin. Tan. cot. cos.I I Sin.
_ --~ -

0 *017 45

: *017  *OH 74 03
: a018  aOl.8  62 32

: *018  .019  20 91

;: so19 .Oi9  49 78
9 .020 07

-
0

: :%2”!
.oo(, 58

:
+OO 87
.OOl 16

1*0000
I*0000
1+000

:zE

60

:z

: a

: :g; ;:
7 *002  04

FJ
*002 33
-002 62

~00145 687.55
*00175 572.96
*002  04 491.11
*002 33 429.72
*002  62 381.97

1mO0
1mO0
I*0000

KG

55

:::
52
51

10 a002 91
:: *003  xl03 49 30

:: *003  *004 78 07

SO02 91 343.77
312.52
286.48
26444
245.55

1+000
-999 99
-999 99
a999 99
-999 99

:6” -004  *004  65 36

13 a004  *005  *005  95 24 53

20
3 :

ZE:

;:
:g; ;;
+06 98

GM 36

:fg;:
*00.5  24
*005 53

229.18 *999 99
214.86 -999 99
202.22 -999 99
190.98 a999 99
180.93 -999 98

-005 82 171.89 ~999  98
W611 163.70 a999 98
*006  40 156.26 0999 98
-006 69 149.47 -999 98
*006 98 143.24 -999 98

;6” *007  .007  27 56

4: -007  .008  85 14
29 *008 44

-007 27 13751 -999 97
*007 56 132.22 *999  97
-007 85 127.32 a999 97
*OOs  15 122.77 -999 97
X)08  44 118.54 -999 96

35

3”:

::

30 a008 73

:: .009  *009 02 31

3”: .009  +I09 60 89

*008 73 114.59 0999 96
+I09  02 II@89 a999 96
-009 31 107.43 *999 96
0009 60 104.17 -999 95
-009 89 101~11 *999 95

30
29

:;
26

35 .OlO 18

3”; .OlO  .OlO 47 76

z *Oil .Oll 05 34

98.218 *999 95
95.489 *999 9.5
92.908 ,999 94
90.463 -999 94
88.144 -999 94

z *Oil  -011 64 93

:: -012  .012 22 51
44 *012 80

~01164 8W40 *999 93
*Oil 93 83.844 -999 93
a012 22 81.847 *999 93
-012 51 79.943 -999 92
-012 80 78.126 *999 92

20
19

:;
16

:: -013 .013 09 38

z .013 -013 67 96
49 ,014 25

*013 09 76.390 0999  91
-013 38 74.729 -999 91
-013 67 73-139 -999 91
.013 96 71.615 *999  90
-014 25 70.153 a999 90

50
::

:;;t ;j
.015 13

:: *015  *01.5 42 71

*014 55
-014 84
.015 13
*OlS  42
*015  71

68.750
67.402
66’105
64.858
63.657

*999 89

:;;; ;;
*999 88
*999  88

15
14

I;

10

5

;

5
4

:
1

E a016 ~016 00 29
-016 00 -999 87
*016 29 -999 87

:: -016 .016  58 87
*016 58
-016 87 :;;; g

59 *017  16 *017 16 a999 85

60 -017 45 *017 46 57.290 *999 8.5 0
-

, cos. cot. Tan. Sin. ,

,o (270’) \LOY-J - 89

:g; ;:
~018  k
.018 33
0018 62

57.290 .999 85
56.351 a999 84
55442 -999 84
54.561 a999 83
53.709 -999 83

~018 91 52.882, -999 82
-019 20 52.081 -999 82
-019 49 51.303 .999 81
-019 78 50.549 -999 80
a020 07 49.816 -999 80

-020 36

:;g 8;
-021 24
-021  53

49.104 *999 79
48.312 *999 79
47.740 -999 78
47.085 a999 77
46.449 a993 77

.021 82 45.829 -999 76
so22  11 45.226 0999 76
.022 40 44.639 -999 75
-022 69 44.066 -999 74
*022 98 43.508 -999 74

-023 28 42.964 .999 73
*023 57 42.433 .999 72
-023 86 41.916 -999 72
-024 15 41.411 *999  71
~024  44 40.917 *999 70

.024 73

.025 02
-02.5 31
~025  60
.025 89

40436
39.965
39.506

EE

*999 69
~999  69
a999 68
*999 67
*999 66

60

::

:;I

:: -020  .02036  65 1

:: a020 .021  94 23
14 .021 52

:: *022 -021 81 1:

Ii -022  -022  -022  40 69 98

:: -023  *023  56 27

:: *023  -024  85 14
24 . -024 43

:: .024  .025  72 01

:;: :g: ;;
29 .025 89

if *026  .026 47 18

:: *027  .026 76 05
34 -027 34

-026 19

:;;; ;;
a027 06
-027 35

38.188 *999 66
37.769 a999 6.5
37.358 -999 64
36.956 -999 63
36563 *999 63

35 -027 63

I; :g 4;

EL
.028 50
-028 79

-027 64
*027 93
*028 22
*028 51
*028 81

%:E
35.431
35.070
34.715

.999 62
a999  61
.999 60
*999  59
*999  59

1:
.023 08
.029 38

::
0029 67
~029  96

I4 a030 25

E
-030 54
.030 83

:; :g ;;
I9 -031  70

50 a031  99
il 0032 28
i2 -032 57
i3 *032 86
54 -033 1 6

55 *033 45
56
57 :g; ;:
i8 -034 32
59 -034 61

bo -034 90
- - -

:g; :;
a029 68
*029 97
*030 26

34.368
34.027

:::zt
33.045

:;;; ;;
4999 56
-999 55
a999 54

-030 55 32.730
-030 84 32.421
-031  14 32.118
*03143 31.821
*031  72 31528

-999 53
-999 52

:;;; :;
a999 50

-032 01
-032 30

:g; ;;
*033 17

31.242

%:%
30.412
30.145

*999 49
*999 48
*999 47
*999 46
,999 45

g’3 ;;
*034 0.5
-034 34
-034 63

29.882 a999 44
29624 -999 43
29.371 .999 42
29.122 a999  41
28.877 -999 40

*034 92 28.636 -999 39

cos. cot. Tan. Sin.

55
54
53
52
51

20

:;
17
16

15
14

32

,

(268’)
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2’ (182”)
TABLE 7A NATURAL FU’NCTIONS  - Cmtd

(3579 1770 3” (183”) (3.56’)  176”

Sin. Sin. Tan. cot. cos.Tan. cot. cos.

*034 92 28.636 .999 39
.035 21 28.399 .999 38.
.035 50 28.166 .999 37
-035 79 27.937 .999 36
a036 09 27.712 a999  35

*036 38
*036 67
-036 96
a037  2.5
-037 54

27.490

I 3::;::
i 26.845
~ 26.637

.0?7 83
a038 12

:;:8” ;f
a039 00

26.432 a999 29
26.230 -999 27
26.031 ,999 26
25.835 a999 25
25.642 -999 24

25.452

%Z;:
24.898
24.719

.999 23
a999 22
-999  21
.999 19
*999 18

-040 7.5 24.542 a999 17
SO41 04 24.368 ,999 16
.041 33 24.196 a999  15
*04162 24.026 -999 13
ml 91 23.859 ,999 12

,042 20
a042 50

:g ;;
a043  37

23,695 .999 11
23.532 .999 10
23.372 .999 09
23.214 .999 07
23.058 ,999 06

*043 66
w3 95
,044 24
.044 54
a044  83

E’E. -
22.602
22.454
22.308

*999  05
,999 04
,999 02
,999 01
,999 00

I

-

0

:

:

::
12

::

:6”

:;:
19

20

;:

::

30

::

::

35
36
37

:;

40

t;
43
44

45

:;

::

50

::

::

60
-
,

1;:; ;::
.052 92
.053 21
.053 50

1 *05241
.052 70
.052 99
.053 28
so53  57

,053 87
.054 16
.054 45
.05-f  $74
*OS5 03

19.081
18.976
18.871
18.768

~ 18.666

18,564
18.464

t ::;g
18.171

.998 63

.998 61
a998 60
0998 58
.998 57

.998 55
-998 54
-998 52
-998 51
*998  49

18,075 a998 47
17.980 a998 46
15.886 0998 44
17.793 *998 42
17,702 a998  41

17.611
17.521
17.431
17,343
17.256

a998 39

:;;; :;
a998 34
*998 33

.036 35

:g ;;
,037 23
.037 52

*037  81
.038 10
-038 39
-038 68
a038 97

*OS3 79
.054 08
*OS4  37
.054 66
*OS4  95

so.55 24
.055 53
*OS5  82
a056  11
*OS6  40

1 *OS5 33
*05562

*OS5 91
.056 20
.056 49

.056 78
,057 08
*OS7 37
es7 66
*OS7 95

15
16

:;
19

-039 26
-039 55
a039 84
a040 13
WO 42

MO 71
XI41 00
*04129

:g; 2;

,056 69
-056 98
.057 27
-057 56
,057 8.5

20

::
23

.058 14 *OS8  24 17.169 a998  31
,058 44 .058 54 17.084 *998 29
*OS8 73 .058 83 16.999 .998 27
-059 02 *OS9  12 16.915 *998 26
,059 31 ,059 41 16.832 *998 24

.059 60 .059 70
-059 89 .059 99
*060 18 .060 29
~060 47 .060 58
a060  76 .060 87

*061 05 .061  16 16.350
,061  34 .061 45 16.272
.061 63 .061 75 16.195
-061  92 $062 04 16.119
~062 21 ~062 33 16,043

*998 22
a998  21

:;;; :;
.998  1.5

24

+I42 17
,042 46
,042 75
.043 04
3043 33

:;t; g
.044 20
w4 49
.044 78

*045 07 *045 12 22.164 -998 98
a045 36 mo4.5 41 22.022 ,998 97
~045 65 fI45 70 21.881 ,998 96
.045 94 GM5 99 21.743 ,998 94
a046  23 .046 28 21.606 .998 93

3062 50 *062 62
.062 79 a062  91
.063 08 .063 21
,063 37 ,063 50
,063 66 *063 79

.998 13

.998 12

.998 10
-998 08
-998 06

a998 04

$88 ;:
.997 99
a997 97

35
36

:;:
j9

.046 53 .046 58

.046 82 .046 87
SO47 11 .047 16
.047 40 *047 45
.047 69 .047 74

E:Z
15.821
15.748
15,676

21.470

tz::
21:075
20.946

a998 92
*998 90

:;;; ;;
a998 86

~063 95 ,064 08 15.605 .997 95
.064 24 .064 38 1.5534 .997 93
,064 53 -064 67 15.464 .997 92
.064 82 .D64 96 15.394 -997 90
.065 11 -065  25 15.325 .997 88

-065 40 ,065 54 15.257
.065 69 .065 84 15.189
.065 98 .066 13 15.122
.066 27 .066 42 15.056
.066 56 .066 71 14.990

.066 85

.067 14

.067 43

.067 73

.068 02

.997 86

.997 84
*997 82
.997 80
-997 78

.047 98 .048 03 20.819 .998 85

.048 27 .048 33 20.693 .998 83

.048 56 .048 62 20.569 .998 82

.048 85 .048 91 20.446 ,998 81
,049 14 -049 20 20.325 -998 79

+49 43
.049 72
.050 01
.050 30
.0.50 59

:E:: :t
.050 07
.050 37
.050 66

20.206

:g;;
19.885
19.740

.998 76
*998 76
.998 75
.998 73
*998 72

.050 88 .050 95

.OSl  17 .051 24

.051 46 .OSl  53

.051 75 *OS1 82

.052  0.5 .052 12

:Ki
19.405
19.296
19.188

*998 67
.998 66
-998 64

*998 63

50
51

5:
54

.067 00 14.924

.067 30 14.860

.067 59 14.795
.067 88 14.732
.068 17 14.669

.068 31 ,068 47 14.606 .997 66

.068 60 .068 76 14.544 *997 64

.088 89 .069 05 14.482 ,997 62

.069 18 .069 34 14. :21 *997 60
-069 47 .069 63 14.361 0997 58

.069 76 0.69 93 14.301 .997 5619.081

Tan: Sin. Sin.

60 .052 41

cot.

.0.52 34
-

cos. cot. Tan.

YL-  (272-1 (267’) &47’

(Continued)
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(3540) 1740
TABLE 7A NATURAL FUNCTIONS - Cc&d

4O 1184”1 (355”)  175”
-

,Tan.

--
cot. cos.

.087 49

.087 78

.088 07
SO88 37
SO88 66

11.430
11.392

::::::
11.279

.996 19

.996 17
-996 14
*996 12
*996 09

:g 4:
a089 54
~089  83
mO13

11.242
11.205

:Zf
11.095

-996 07

:;z :
*995 99
-995 96

:g ;;
0091 01
so91 30
.091 59

.995 94

.995 91
-99.5  88
*995 86
-995 83

a091 89
0092 18
*092 47
.092 77
*093 06

10.883
10.848

:8:%
10.746

:;;; ;;
-995 75
~995 72
.995 70

10.712 ~995 67
10.678 .99S 64
10.645 .995 62
10.612 -995 59
10.579 .995 56

~094  82
.09S 11
.095 41

:g gj

10.546 .995 53
10.514 .995 51
10.481 *995 48
10449 .995 45
10.417 .99S 42

:;g :g
.096 88
so97  17
.097 46

10.385

:::z
10.291
10.260

.995 40

.995 37

.995 34

.995 31

.995 28

.097 76
~098 05
.098 34
-098 64
.098 93

10229
10.199
10.168

::::3:

.995 26

.995 23

.995 20

.995 17

.995 14

-099 23 10.078 .995 11
.09Y  52 10.048 .995 08
.099 81 10.019 .995 06
*loo  11 9.989 3 ,995 03
.10040 9.960 1 .995 00

.lOO 69 9.931 0 .994 97
-100 99 9.902 1 .994 94
.lOl 28 9.873 4 .994 91
.lOl 58 9.844 8 .994 88
.lOl 87 9.816 4 ~994 85

-102 16
-102 46
alO2  75
-103 05
-103 34

9.788 2
9.760 1

;:;g 5
9.676 8

.994 82
,994 79
.994 76
.994 73
*994 70

9.694 3
9.622 0
9.594 9
9.567 9
9.541 1

.994 67

1;;; 2:
.$94 58
.994 55

9.514 4 -994 52

Sin. Tan. cot. cos. , Sin.

:g; ;;
.070 34
-070 63
.070 92

*069 93
*070 22
.070 51

$7 y;

:t:;:;
14.182
14.124
14.065

.997 56

.997 54
*997 52
-597 SO
*997 48

.07121

:o”:;  ;!j
.072 08
-072 37

a071  39 14.008 ,997 46
.071 68 13.951 .997 44
.@71  97 13.894 -997 42
-072 27 13.838 *997 40
.072 56 13.782 .997 38

a072 66
.072 95

:“o:: g
.073 82

-072 85
.073 14
*073 44
*073 73
so74  02

13.727 .997 36

:::t:; :;;; ;‘:
13.563 a997 29
13*510 -997 27

-074 11

1;;: ;;
~074  98
.a75 27

13.457
13,404

%?
13.248

:;;; ;:
.997 21
-997 19
*997 16

.075 56 -075 78
a075  85 .076 07
a076 14 -076 38
.076 43 .076 65
.076 72 .076 95

13.197
13,146

::::t
12.996

.997 14

.997 12

.997 10

.997 08

.997 05

.077 01 .077 24 12.947 .997 03

.077 30 .077 53 12.898 .997 01

.077 59 .077 82 12.850 *996 99

.077 88 .078 12 12,801 -996 96

.07s 17 -078 41 12.754 .996 94

.078 46
,078 75
so79  04
.079 33
.079 62

.078 70

.078 99

:g :;
.079 87

12,706 .996 92
12.659 *996 89
12,612 .996 87
12.566 .996 85
12,520 .996 83

.079 91 .080 17 12.474

.080 20 .080 46 12.429
-080 49 .080 75 12.384
-080 78 .08t 04 12,339
.081 07 .081 34 12.295

$996 80
.996 78

:;;; ::
*996  71

.081 36 .081 63 12.251

.08165 .081 92 12,207
*081  94 .082 21 12.163
,082 23 .082 51 12.120
.082 S2 .082 80 12.077

.996 68 20
-996 66 19

:g; 2: !;
-996 59 16

.082 81
-083 10
.083 39

~ :0088z

.084 26
1 .084 55

.084 84
-085 13
.085 42

.085 71

.086 00

.086 29
1 .086 58

.086 87

.087 16

.083 09

.083 39

.083 68

.083 97
.084 27

12.035
11.992

:::‘9;:
11.867

*996 57
~996  54
.996 52
-996 49
.996 47

:;g ;g ::%
.085 14 11.745
a085 44 11*705
.085 73 11,664

.996 44
~996  42
.996 39
a996 37
*996 3 5

-996 32
-996 30
*996 27
-996 25
-996 22

a996 19

.087 16
*087 45

:g; A;
*088 3:

:“og g
a089 18
*OS9  47
.089 76

.090 05

$8 ;;
.090 92
so91 21

*091  50
.091 79
.092 08
-092 37
.092 66

.092 95

.093 24

.093 53

.093 82

.094 11

.094 40

.094 69

.094 98

.09S  27

.09S  56

~095 85
.096 14
.096 42
.096 71
.097 00

.097 29

.097 58
-097 87
.098 16
.098 45

.098 74
.099 03
.099 32
.099 61
.099 90

.lOO 19

:g; ;;
.lOl 06
.lOl 35

~101 64

:;g 4;
alO2 50
-102 79

.104 53

50
49

t;
46

z

t:
41

30
29

;s
26

2.5
24

;;
21

20

::

:6’

15
14
13
12
11

10

I:

2

5
4

;
1

0

29
28

35

:;
38
39

45

t;
48
49

15

.086 02

:g ;;
.086 90
.087 20

-087 49
- -

Cot.cos.

::
12
11

50

::

::

10

;

:

5
4

60

11,625
11.585
11.546

::::::
4
1

11.430 0
-

co?. cot. Tan.

Y*- (274’) (265”) (J5I” 95” (275”) (264 84

(Continued)

 



SP: 8 - 1970

TABLE 7A NATURAL FUNCTIONS -- cod
6” 1186”) (353”)  173” 7’ (187”) (352”) 172”

cot. I Sin. Tan. cot cos. ’, I Sin. Tan. CO% ’
-- -

.994  52 60

.994 49 59

.994 46 58

.994 43 57

.99440  5 6

-
0 *I21 87

:
.I22 16
.I22  45

:
,122 74
3123 02

*I 22 78
.I23 08
.I23 38
-123 67
.123 97

8.144 3
8.124  8
8.105 4

::::z 70

-
.992 55 60

*992 51*992 48 :‘8
.992 44 57
-992 40 56

5 .I23 31

4 :g ;;

z
*I24 18
.I24 47

*I24 26 8.047 6
*I24 56 8.028 5
.I24 85 8.009 5
.I25  15 7.950  6
.?25  44 7.971 8

*992 37 S5

.992 33.992 30 :‘:

1;;: ;; ::

10 .I24 76
11 .I25 04

z
.I25 33
*I25 62

14 *125 91

15 .I26 20

:4
.I26 49
.I26 78

18 0127 06
19 .127 35

;Y
.127  64
.127 93

22 .128  22

;:
*I28 51
.I28 80

*I25 74 7.953 0
.I26 03 7.934 4
*I26 33 7.915 8
*I26 62 7.897 3
*I 26 92 7.878 9

.127 22

.I27 51

.I27  81
*I28  10
.I28 40

7.860 6

77::;:  ::
7.806 2
7.788 2

.I28 69

.I28 99
*I29  29
,129  58
-129  88

:z :
7.734 8
7.717 1
7.699 6

25 .I29 08

;:
*I29 37
.I 29 66

:z
.I29  95
.I30 24

.130’17

.I 30 47

.I30 76

.131 06
*I31 36

7.682 1

;:g’: ;
7.630 1
7.612 9

30 .I30 53

::
.I30  81
.I31  10

::
.I31  39
.I31  68

-131 65 7.595 8
.I31  95 7.578 7
.I32 24 7.561 8
.I32 54 7.544 9
.I 32 84 7.528 1

1;;; ;; 49 50

$992 11 48
.992 08 47
.992 04 46

:;;: g 45
.991 93 4:
-991 89 42
*991 86 41

.991 82 40
-991 78 39

:;;; ;; ::
.991 67 36

.991 63
:;;; 2; :s 33
.991 52 32
.991 48 31

:;w; 4$ 30

.991 37 ;:

.991 33 27

.991 29 26

35 .I31  97

:;
.132 26
al32 54

z:
.1,“2 83
.133 12

*I33 13 7.511 3 .991 25 25
.I33  43 7.494 7 .991 22 24
.I33 72 7.478 1 -991 18 23
.I34 02 7.461 5 -991  14 22
.134  32 7.445 1 -991 10 21

40 .I33  41
41

::
:t;; ‘9;
.I 34 27

44 .I34 56

45 .134 85

:;
.135 14
.I35  43

18 -135 72
19 .I36 00

50 .I36 29

:; :;g ;;
53 .I37 16
54 .I37 44

55 .I37  73
56 *I38 02
$7 .138 31
58

:::; ;;59 _,

50 al39  17
-

:# ;:
.I35  21
*I35 50
.I35 80

7.428 7
7:412  4
7.396 2
7.380 0
7.353 9

.991 06 20

:g:, ;; :;:
.990 94 17
~99091 1 6

-136  (‘9 7.347 9 -990 87 15
.I36 39 7.331 9 a990 83
.I36 69 7.316 0 .990  79 ::
.I36 98 7.300 2 *99075  1 2
.I37 28 7.284 4 .990 71 11

.137 58

.I 37 87

.I38 17

::;; ;;

7.268 7 *090 67 10
7.253 1 .99@ 63 9
7.237 5 .990  59
7.222 0 .990  55 ;
7.206 6 *99051  6

.I39 06 7.191 2 .990  47

.139 35 7.175  9 .990  43 :

.I39 65 7.160 7 .990  39

.I39 95 7.145 5 -990 35 ;

.I40 24 7.130 4 .99031  1

*I40  54 7.115  4 .990 27 1 0

, CO%

90 ,“““O\

cot. Tan.
I-

Sin. ’
I

’ (‘II  , (262”) 82

0 .I04 53

:. *104  *IO5 82 11

: .lOS .I05 40 69

.I05 10 9.514  4
*lo5 40 9.487 8
*IO5 69 9.461 4
.I05 99 9.435  2
.106  28 9.409 0

.I05 97
-106  26
~106 55

:;g 7:

*IO6 57
*I06 87

:;g: :i
.I07 75

~107 42
*I07 71

:::: %
.I08 58

*IO8 05

::;; ;;
-108 93
*109 22

9.255 3 -994 21 50
9.230  2 .994 18 49
9,205  2 -994 15 48
9.180 3 -994 12 47
9.155 5 .994 09 46

*IO8  87 .109  52 9.130 9
-109  16 .I09  81 9.106 5
*IO9  45 .I10 11 9.082 1
*IO9  73 .I1040 9.057 9
*I10  02 *I10  70 9.033 8

.llO 31

.I1060

:;:y ;;
.I11  47

*I10  99
.I11  28
.I11  58
.I11  87
.I12 17

9.009  8
8.986 0
8.962 3

;:;;g ;

.11246 8.891 9
*I12 76 8.868 6
.I13 05 8.845 5
*I13 35 8.822 5
~113 64 8.799 6

*I15 20 *I13 94 8.776 9
*I13 49 -114 23 8.754 2
.I13  78 .I1452 8.731 7
*I14 07 -114  82 8,709 3
*I14 36 ,115 11 8.687 0

*994 37 55
.994  34 54
-99431  5 3
.994 28 52
*994 24 51

25

;;
28
29

35 .I14 6.5
36

;;
::f; g::
.I15 52

39 .I15 80

::z:: ;
8.6208

8.598 9
,8.577  2

~116 09
.I16 38
.I16 67
-116  96
*I17 25

*I15 41
*I15 70
-116 00
*I16 29
*I16 59

*I16 88 8.555 5
.I17 18 8.534 0
*11747 8.512 6
.117 77 8.491 3
.I18 06 8.470 1

.994 06 45

.994 02 44
*993 99 43
0993 96 42
.993 93 41

-993 90 40
.993 86 39
.993 83 38
-993 80 37
*993 77 36

.993 74 35

.993 70 34

.993 67 33

.993 64 32

.993 60 31

-993 57 30
,993 54 29
.993 51 28
~493 47 27
.993 44 26

-993 41 25
.993 37 24
.993 34 23
*993 31 22
.993 27 21

*993 24 20
*993 20 19
.993 17 18
.993 14 17
.993 10 16

45 *I17 54

t7” -118  -117 83 12
48 -118 40
49 .I18 69

-118 36
.118 65
-118 95

::;; :;

8.449 0 .993 07 15
8.428 0 .993 03
8.407 1 .993 00 :;
8.386 3 .992 97 12
8.365 6 ,992 93 11

.118 98
*I19 27
.119  56

$8 ;:

.I19 83 8.345 0
*I20 13 8.324 5
.I20 42 8.304 1
.I20 72 8.283 8
-121 01 8.263 6

55
56

:;
59

*I21  31 8.243 4
.121 60 8.223 4
.I21  90 8.203 5
.I22 19 8.183 7
-122 49 8.164 0

.992  90 10

.992 86
~992 83 ;
.992  79
.992 76 :

.99272 5

.992  69 4
*992  65
.992  62 .:
.992 58 1

60 0121  87 .I22 78 8.144 3 *992 55 1 0
- I-
, cos. cot. Tan. Sin. ’

I
96” (276”) I’IL.70, 0,,.uJJ , do

94
(continued)

 



SP: 8 - 1970

8” (188”)
TABLE 7A NATURAL FUNCTIONS - Conld

(351”) 171” 9’ (189’)

,

-

0

:

:

::
12
13
14

15

::
18
19

25

s7”
28
29

30

3:.

::

35
36

%
39

40
41
42

z

45

:;

tt

50

::
53
54

60
-
I

I Sin. Tan. cot.
-

0

:

:

.139 17

:;:; :;
a140 04
-140 33

.140 54

.140 84

.141 13

.14143
a141  73

7.115 4

::E! ::
7.070 6
7.055 a

.140 61
0140 90

:;t: ;;
.14177

-142 02
a142 32
-142 62
-142  91
a143  21

::

::
14

ml42 05

::t: ;:
-142 92
*I43 20

::;: ;:
*144 10
-144 40
.144 70

6.968 2
6.953 8
6.939 5
6.925 2
6.911 0

::g ;;
*144 07
a144 36
*144 64

.144 99

.145 29

::g ;;
-146 18

f:E t :;g ;:
6.868 7 *989 57
6.854 8 -989 53
6.840 8 .989 48

20

4 :

;:

*144 93

:g :;
-145 80
-146 08

a146 48
*146 78

:;“45 g
.147 67

6.826 9
6.813 1
6.799 4
6.785 6
6.772 0

-146 37 .147 96
3146 66 .148 26
.146 95 -148 56
*147 23
-147 32

.148 86

.149 15

6.758 4 *989 23
6.744 8 -989 19
6.731 3 .989 14
6.717 9 .989 10
6.704 5 a989  06

30
31

:i:
34

.147 81

.148 10
*148 38
.148 67
.148 96

,i49 45
*149 7s
-150 05

:::z g

6.691 2 .989 02
6.677 9 .988 97
6.664 6 *9aa 93
6.651 4 .988 89
6.638 3 .988 84

35
36

3”;
39

.149 25 *150 94 6.625 2 .988 80
-149 54 -151  24 6.612 2 -988 76
a149 82 a151  53 6.599 2 -988  71
al.50 11 *15183 6.586 3 -988 67
*150 40 -152 13 6.573 4 -988 63

40 ml 50 69 .I52 43 6.560 6
41 *150 97 .152 72 6.547 8
42 -151  26 .153 02 6.535 0
43 *lSl 5.5 .153 32 6.522 3
44 .151 a4 .153 62 6.509 7

45
46

a;
49

*152 12
*I52  41
.152 70

:::; 4;

.153 91 6.497 1 .988 36
-154  21 6.484 6 .988 32
*154  51 6.472 1 .988 27
.154 a1 6.459 6 *988 23
.155 11 6.447 2 *988 18

50

::

::

~153 56
*153 85

:;:; :f
-154  71

.155 40

.155 70

.156 00

.156 30

.156 60

6.434 8

Et:; :
6.398 0
6.385 9

:::: %
a155 57
.155 86
~156  15

.156 89
a157 19
a157 49

:;:; ;;

6.373 7
6.361 7
6.349 6
6.337 6
6.325 7

.156 43 .158 38 6.313 8 -987 69

cos. Tan.
-

T
. -

Sin. Tan.

-156 43
.156 72
$157  01
-1.e7  30
*157 58

:;:s” g
.158 98
.159 28
-159 58

6.313 8

:%I :
6.278 3
6.266 6

a987 69
*987 64
.987 60
0987 55
a987  51

,157 87 -159 88
-158 16 *160 17
a158  45 *16047
*158 73 *160 77
-159 02 -16107

6,254 9

t:::: a
6.220 0
6.208 5

.987 46

.987 41

:;g ;;
.987 28

s1.59  31 .161 37
d59 59 .161 67
-159 88 *161  96
-160 17 a162 26
.160 46 .162 56

6.197 0

f:tE 4
6.162 8
6.151 5

*987 23
-987 18
-987 14
a987 09
.987’  04

ml60 74 .162 86 6.140 2 -987 00
-161 03 *163 16 6.129 0 .986 95
-161  32 -163 46 6.117 8 .986 90
.16160 .163 76 6.106 6 -986 86
.161 89 -164 05 6.095 5 -986  81

-162 18 .164 35
.162 46 .164 65
a162  75 -164 95
*163 04 *165 25
.163 33 .165 55

6.084 4

f:E t
6.051 4
6.040 5

a986 76
*986  71
.986 67
.986 62
.986 57

*163  61 a165  85
.163 90 *166 1.5
.164 19 ~166 45
.164 47 .I66 74
-164 76 .167 04

6.029 6
6.018 8

~:~; :
5.986 5

.986 52

.986 48
$986  43
*986 38
-986 33

.165 05 ~167  34 5.975 a .986 29

.165 33 .167 64 5.965 1 .986 24
-165 62 -167 94 5.954 5 .986 19
.165 91 .168 24 5.943 9 -986 14
.166 20 *168 54 5.933 3 .986 09

*166 48 .168 84 5.922 8 .986 04
-166 77 .169 14 5.912 4 .986 00
-167 06 .169 44 5.901 9 .985 95
*167 34 *169 74 5.891 5 .985 90
-167 63 .170 04 5.881 1 .985 85

.167 92 .170 33 5.8’10  8 .985 80

.I68 20 .170 63 5.860 5 .985 75

.168 49 .170 93 5.850 2 .985 70

.168 78 -171  23 5840 0 .985 65

.169 06 .171 53 5.829 8 .985 61

.169 35 -171  83 5.819 7 .985 56
-169 64 .172 13 5.809 5 s98.5  51
.169 92 -172 43 5.799 4 .985 46
.170 21 .172 73 5.783 4 -98.5 41
.170 50 .173 03 5779 4 .985 36

a170 78 .173 33
.171 07 .173 63
.171 36 ,173 93
~171 64 .174 23
.171 93 :174 53

:::z t
5.749 5
5.739 6
5.729 7

.985 31

.985 26

.985 21

.985 16

.985 11

*172 22
-172 50

:;;; ;;
*173 36

a174  83
*iis is
.175 43
.175 73
.176 03

5.719 9 .985 06
5.710 1 -985  01
5.700 4 .984 96
5.690 6 *984  91
5.680 9 a984 86

.173 65 .176 33 5.671 3 .984 81

COS.

-990 06

:;g g
*989 94
a989 90

:;;; ;;
*989 78
a989 73
-989 69

.989 44

.989 40

:;g if
a989  27

:;g :;
.988 49
.988 45
.9aa 41

-987  91

:;;: ;:
-987 78
*987 73

Sin.

-
cos. cot. Tan. Sin.

98” (278”) (261”) 81” 99’ (279”) (26C

95
(Continued)

 



SP: 8 - 1970

TABLE 7.4 NATURAL FUNCTIONS - cod
(348”) 16s”10” (190”) (349”) 169” 11” (191°)

-
I Sin. Tan. cot. CO%

60
59
58
57
56

-.
0

:

:

.190 81

.I91 09

.I91 38

.191 67
,191 95

.I94 38 5.144 6

.I94 68 5.136 6
-194 98 5.128 6
*I95  29 5120 7
.I95 59 5.112 8

.I95 89 5.104 9

.196 19 5.097 0
*I96 49 5.089 2
+I96  80 5,081 4
.I97 10 5.073 6

::;; 4;
5.065 8
5.058 1

.I98 01 5.050 4
*198  31 5.042 7
*I98  61 5.035 0

.981 63

.981 57

.981 52

.98146

.98140

55
54
53
52
51

.I92 24

.I92 52
+I92 81
*I93  09
.I93 38

.981 35
~981 29
.981 24
a891  18
-981  12

50
49

t;
46

10 .I93 66
11 .193 95
12 -194 23
13 *I94 52
14 *I94 fjl

*981  07
*981  01
.9SO  96
+80 90
.980 84

45
44
43

15 .195 09
16 .I95 38
17 .I95 66
IS .195 95
19 .196 23

.I98 91
,109 21

5.027 3

42
41

.:9-5i /
-199 82
*200  13

5.019 7
5.012 1
5.004 5
4.996 9

:g ;;
-980 67
~980 61
-980 56

.196 52 .200 42 4.989 4

.I96 80 .200 73 4.981 9

.I97 09 .201 03 4.974 4

.197 37 .201 33 4.966 9

.I97 66 .201 64 4.959 4

.980 50

:Z8 g
.980 33
.980 27

35 25
34 26

:; z7
31 29

.I97 94 .201  94 4.952 0 .980 21
,198 23 .202 24 4.944 6 .980 16
.I98 51 .202 54 4.937 2 .980 10
-198 8C .202 85 4.929 8 -980 04
.199 08 .203 15 4.922 5 ~979  98

30
29
28

;z

.I99 37

.I99 65

.199 94

:;g ;;

.203 45

.203 76

.204 06
~204  36
.204 66

4.915 2

4:::; :
4.893 3
4.886 0

.979 92
*979 87
.979 81
.979 75
.979 69

25
24
23
22
21

.200 79 .204 97 4.878 8

.201 08 .205 27 4.871 6

.201  36 .205 57 4.864 4

.201  65 .20.5  88 4.857 3
*201  93 *206 18 4.850 1

-979 63 25

:;;; 2; ;:
-979 46 22
.979 40 21

20
19
18
17
16

.202 22

.202 50

.202 79

.203 07

.203 36

:;g ;;
.207 09
.207 39
~207  70

4.843 0
4.835 9
4.828 8
4.821 8
4.814 7

-979 34

1;;; ;;
~979  16
-979 10

15
14

,203 64
.203 93
.204 21
,204 50
.204 78

:;z g
.208 61
.208 91
.205 21

4.807 7 *979 05
4,800 7 .978 99
4.793 7 .978 93
4.786 7 .978 87
4.779 8 .978 81

50 .205 07
51 .205 35
52 .205 63
53 .205 92
54 .206.20

.209 52

.209 82

:g :;
.210 73

4.772 9 .978 75
4.765 9 .978 69
4.759 1 .978 63
4.752 2 .978 57
4.745 3 .978 51

55 .206 49 .211  04 4.738 5 ’ ,97845
56 .206 77 .211 34 4.731 7 -978 39
57 -207 06 .211 64 4.724 9 .978 33
58 .207 34 a211 95 4.718 1 .978 27
59 .207 63 .212 25 4.711 4 I .978 21

i0
-
,

-

.207  91 -212 56 4.704 6 .978 15

cot. Tan. i Sin.

, Tan.

-
cot. / cos.

.173 65

.173 93

.I74 22
*I74 51
.I74 79

.I76 93

.177 23
*I77  53

_~
5.671 3 .984 81
5.661 7 .984 76
5.652 1 .984 71
5.642 5 .984 66
5.632 9 ,984 61

.I75 08 .177 83

.I75 37 .178 13

.I75 65 *I78  43

.175 94 -178 73

.176 23 .179*03

10
11

;:
14

.176 51

.176 80

.I77 08

.I77 37

.177 66

.I79 33

.I79 63

.I79 93

5.623 4 -984 55
5.614 0 .894 50
5.604 5 ~984 45

5.595 15.585 7 :;;:: j;

5.576 4 .984 30
5.567 1 *984 25
5.557 8 .984 20
5.548 5 .984 14
5.539 3 ~984 09

15
16
17
18
19

.I77 94 *I80 83

.I78 23 -181  13

.178 52 -181  43

:;;; ;; ::g ;;

5.530 1 ~984 04

::::: 8 -983 .983 99 94
5.502 ;; .983 89
5.493 6 -983 83

20

;:
23
24

.I79 37

.179 66
-179 95
.I 80 23
.180 52

~182 33
*IS2 63
.I82 93
.183 23
.I83 53

25
26
27,

it

~180 81 .I83 84
.181 09 .I84 14
.181 38 .I84 44
.181 66 .I84 74
.I81 95 .I85 04

5.457 5 .983 62
5.448 6 -983 57

5.439 7 .983 52
5.430 8 ,983 47
5421 9 .983  41
5.413 1 .983 36
5.404 3 .983 31

30 ,182 24
31 .182 52
32 .I82 81
33 .I83 09
34 .I83 38

.I85 34

.185 64

.I 85 94
*I86 24
a186 54

5.395 5 3983 2.5

::;;g ; .983 .983 20 15
.983 10
-983 04

35 .I83 67 .I86 84 5.352 1 .982 99
36 .I 83 95 -187 14 5.343 5 .982 94
37 .I84 24 .187 45 5.334 9 .982 88
38 .I84 52 -187 75 5.326 3 .982 83
39 ~184 81 -188 05 5.317 8 .982 77

~185  09 .I88 35
.185 38 -188 65
.I85 67 -188 95
.I85 95 .I89 25
.I 86 24 .I89 55

5.292 4 *982 61
5.283 9 .982 56
5.275 5 .982 50

45 .186 52 .I 89 86 5.267 2 .982 45
46 .I86 81 .I90 16 5.258 8 .982 40
47 .187 10 .190 46 5.250 5 .982 34
4S .187 38 .I90 76 5.242 2 .982 29
I?r .I87 67 .I91 06 5.233 9 , .982 23

,187 95 ,191 36
.I88 24 .I91 66
.I88 52 .191 97
.I88 81 .I92 27
.I89 10 .I92 57

55 .I89 3S .I92 87
56 .189 67 .I93 17
57 .189 9.5 *193 47
5s .I 90 24 .193 78
55, *190 52 .I94 08

60
-

.190 81 .194 38

5.225 7
5.217 4

:;!a; ;;

5.209 2 .982 07
5.201 1 .982 01
5.192 9 .981 96

5.184 8 .981 90
5.176 7 *981 85
5.168 6 .981 79
5.160 6 .981 74
5.152 6 *981 68

5.1+4 6 -981 63

,
-
60
59
58

::

55

::
52
51

50
49
48

::

45

t:
42
41

40
39

3”;
36

20
19
18
17
16

15
14
13
12
11

10

:

6’
_
:

;
1

0
-
,

-
Tan. Sin.cot.

100” (280”) (259”) 79” 101’ (281’) (258”) 78’

96
(Continued)

 



SP: 8 - 1970

12’ (192”) (347”)  167”
TABLE ?A NATURAL FUNCTIONS - Conid

13O  (193”) (346’1  166”

15
16
i7

::

t :

::

45
46
4 :
18
49

53
54

60
-

Sin.

.207 91

.208 20

::g f;
.209 05

.209 33

.209 62

.209 90
$210 19
.210 47

.210 76

:‘2:: !z
.211 61
.211 89

*212 18
.212 46
.212 75

:;;“3 ;:

.213 60

.213 88

.214 17
.214 45
.214 74

.215 02
-215 30
.215 59
.215 87
*216 16

.216 44

.216 72
-217 01
.217 29
.217 58

‘217 86
.218 14

:;;; ;;
a218 99

.219 28
*219  56
-219 85

$8 :;

.220 70

.220 98

:;;: :;
~221 83

.222 12
,222 40
.222 68

:;;:: ;:

.223 53
*223 82

:;;i :;
.224 67

.224 95

Tan.

.212 56

.212 86

.213 16
-213 47
.213 77

-214 08
*214 38
.214 69
.214 99
-215 29

.215 60

:;; 2 4;
.216 51
*216 82

a217 12
,217 43
-217 73
.218 04
-218 34

.218 64
a218  95
.219 25
.219 56
.219 86

.220 17

:;;o” ;;
*221  08
*221 39

.221 69
-222 00
-222  31
~222 61
.222 92

.223 22

.223 53

.223 83
-224 I4
*224  44

*224 7.5
.225 05
-225 36
0225 67
.225 97

-226 28
.226 58
0226 89
-227 19
-227 50

-227 81
.228 11
*228 42
-228 72
~229  03

:;;; ;;
a229  95
a230 26
-230 56

-230 87

4.704 6
4.697 9
4.691 2
4.684 5
4.677 9

4.671 2
4.664 6
4.658 0
4.651 4
4.644 8

4.638 2
4.631 7
4.625 2
4.618 7
4.612 2

4.605 7
4.599 3
4.592 8
4.586 4
4.580 0

4.573 6
4.567 3
4560 9
4.554 6
4.548 3

4.542 0
453.5 7
4.529 4
4.523 2
4.516 9

4.510 7
4.504 5
4.498 3
4.492 2
4.486 0

4.479 9
4.473 7
4.467 6
4.461 5
4.455 5

4449 4
4,443 4
4.437 3
4.431 3
4.425 3

4.419 4
4.413 4
4407 5
44015
4.395 6

4.389 7
4.383 8
4.377 9
4.372 1
4.366 2

4.360 4

t:::; :
4,343 0
4.337 2

a978  15
~978  09
.978 03
.977 97
*977 91

.977 84
.977 78
-977 72
0977 66
.977 60

.977 54
+77 48
a977 42
.977 35
.97i 29

.977 23

.977 17
*977  11
.977 OS
.976 98

.976 92

.976 86
*976  80
~976 73
*976 67

-976 61
.976 55
-976 48
,976 42
a976 36

.976 30
-976 23
.976 17
-976  1 I
-976 04

.97S 98

.975 92
*97S  85
*97S  79
-975 73

*975 66
-975 60
-975 97
*97S  47
a97.5 41

975 34
a975 28
-97.5 21
.975 1.5
-975 08

.975 02
-974 96
.974 89
-974 83
,974 76

.974 70
-974 63
*974 57
-974 50
*974 44

Sin.

60

.::

:z

::
53

5:

50

::
47
46

40

:z
37
36

30
29
is

:i

i2
11

10

i

2
f
3
i?
1

I Sin. Tan. cot.
-____
0 ~224 95

: -225 .225 23 52

: 0225  -226 80 08

.230 87 4.331 5

.231 17 4,325 7
*231 48 4.320 0
.23I 79 4314 3
.232 09 4.308 6

.232 40 4.302 9
-232 71 4.297 2
-233 01 4.291 6
*233 32 4.285 9
a233 63 1 4.2803

2
.226 37
.226 65

3
-226 93
.227 22

9 .227 50

10 *227 78
11 -228 07
12 .228 3S
13 -228 63
14 .228 92

15 .229 20
16 .229 48
:s’ .230  .229  05 77

19 .230 33

20 .230 62

;: .230  -231 90 18

:: :;:‘1;;

25 *232 03
26 .232 31

3; .232  .232  60 88
29 -233 16

30 .233 4S

53
.233 73
.234 01
.234 29

34 .234 58

35 .234 86
:: .235 .235 42 14

:; .235 .23S 71 99

40 .236 27
:: .236  -236 84 56

; *237  .237 40 12

45 .237 69
46 ~237  97

:: :;g ::
19 -238 82

50
::

:;:; ;;
*239 66

:: .240  .239  23 95

55 ~240 5 1
:; -240  ~241  08 79

S8 ~241  36
59 ~241 64

bo .241 92
-

, GX.

.233 93 4.274 7
*234 24 c 4.269 1
.234 55 4.263 5
.234 85
.23S 16 i::g 9

.235 47 4.246 8

.235 78.236 08 ts:;_

41530
;

.236 39 3
~236 70 4.224 8

-237 00 4.219 3
.237 31 4.213 9
~237 62 4.208 4
-237 93 4.203 0
.238 23 4.197 6

-238 54 4.192 2
-238 85

t% s:;;m; .

x 1:.239 77 .

.240 08 4.165 3

.240 39 4.160 0

.240 69 4.154 7
~241 00 4.149 3
.241  31 4.144 1

-241 62 4.138 8
.241 93 4.133 5
.242 23 4.128 2
.242 54 4.123 0
.242 85 4.117 8

.243 16 4.112 6
-243 47 4.107 4
.243 77 4.102 2
-224 08 4.097 0
.244 39 4.091 8

-244 70 4.086 7
-245 01 4.081 5

:g: ;; 4.076  4.071 4 3
.245 93 4.066 2

*246 24 4.061 1
.246 55 4.056 0

:;;f ;; 4.050 4.045 9 9
a247 47 4.040 8

.247 78 4.035 8
-248 09 4.030 8
-248 40 4.025 7
.248 71 4.020 7
-249 02 4.015 8

.249 33 4.010 8

cot. Tan

cos.  ’I___ --
.974 37 60
.974 30 59
.974 24 S8
.974 17 $7
a974 1 I 56

.974 04 55
-973 98 54
.973 91 53

1;;; ;; ::

a973 71 50
.973 65 49
-973 58 48
a973 51 47
*9i3 45 46

9;; :; 45

:g; g
z
42

-973 11 41

*973 04 40
.972 98 39
.972 91 38
*972 84 37
-972 78 36

.972 71 35
*972 64 34
.972 57 33
*972 51 32
*972 44 31

.972 37 30

.972 30 29

.872 23 28
*972 17 27
~972 10 26

.972 03 25
-971 96 24
.971 89 23

1;;; f; 22 21

-971  69 20
-971  62 19
*971  55 18
0971  48 17
*97141 1 6

9;; ;; 15
14

-97120  1 3
a971 I3 12
.97106  1 1

.97100  1 0

.970  93

:;;“o ;;
i

-970  72 i

.970  65

.970  58 s

.970 51
a970 44 ;
*970 37 1

.97030  0
-

Sin. ’

1w- (283’) (2.56’) 76’
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TABLE 7A NATURAL FUNGI ‘ IONS-  coird

6” -243  *243 62 33

7 .243 90
9” -244 3244 46 18

1: -245  *244 03 74

1: -245  *24S 31 59
14 -245 87

:: -246 -246 44 15

1;: *246 72

19 :Z2

:: *247  -247 56  84
:: -248  ,248 41 13

24 .248 69

:gt 4:
z *249  .249 82 54

29 -250 10

30 a250 38
31 .2so 66

:: 0251  .2so 94 22
34 .251 51

35 .25179

:7” 0752  .2s2  07 3s
3839 :;:; ;;

;
.253  20
-253 48

42 .253  76
43 .254 04
44 .254  32

45 .254 60

z
-254 88
0255 16

tt
*2ss 4s
*2ss  73

50 -256 01

:: :;:t ;;

:: 1::; ;:

55 a257 41

S”f
*2S7 69
-257 98

:t
*2S8 26
-258 54

60 .258  82
- -

, cos.

Tan.

.249  33 4.010 8 a970 30 60
*249 64 4.005 8 *970 23 59
-249 95 4.000 9 .970 15 58
-250 26 3.995 9 .97008  57
.2SO 56 3.991 0 *970  01 56

14O (1940) (345”) 165’

$7 ;;
-25149
*2Sl 80
-252 11

-253 97
.254 28
-254 59
*254 90
-255 21

-255 52 3.913 6
.2SS 83 3.908 9
-256 14 3.904 2
*256 45 3.899 5
.256  76 3.894 7

-257 07
.257  38
.257  69

:22:: :

.258  62
-258 93
:;:; ::
-259 86

.260  17

.260 48

.26079
-261 10
-26141

.261 72

.262  03

.262 35
:g; !g

-263 28
-263 59
*263 90
-264 21
*264 52

:‘2;: f;
a265 46
*26S 77
-266 08

:;g :;
-267 01
-267 33
*267 64

3.753 9
3.749  5
3.745  1
3.740 8
3.736 4

~267 95 3.732 1

cot.

_
cot.

3.986 1
3.981 2
3.976 3
3.971 4
3.966 S

3.961 7
3.956  8

::;z Y
3.942 3

;3:; :
3.927 9
3.923 2
3.918 4

3.890 0

33:888850 ‘;
3.876  0
3-871 4

3.866 7
3.862 1
3.857 5
3.852 8
3.848 2

3.843 6
3.839 1
3.834 S
3.829 9
3.825 4

3.820 8
3.816 3

;::G ;
3.802 8

3.798 3

:::t; !
3.784 8
3.780 4

3.776  0

:::;I: :
3.762 7
3.758  3

Tan, *

cos. ’I
I-

:‘9g ;; if
*969 80 53
~969 73 52
*969 66 51

*969 59 50
.969 52 49
*969 45 48
,969 37 47
a969 30 46

*969 23 45
*969 16 44
-969 09 43
~969 02 42
.968 94 41

.968 87 40
-968 80 39
*968 73 38
a968 66 37
~968 58 36

*968 51 35
-96844  3 4
.968 37 33
*968  29 32
-968 22 31

*968 1.5 30
.968 07 29
-968 00 28
.967 93 27
*967 86 26

a967 78 25

.967 71.967 64 I:

.867 56 22
-967 49 21

-967 42 20
-967 34 19
-967 27 18
a967 19 17
*967  12 16

-967 OS 15
-966 97 14
0966 90 13
-966 82 12
*96675  1 1

*966 67 10
96660 9
:;g i; ;
*966  38 6

*966 30

:z::
s

*966 08 ;
a96600 1

*96S 93 0
I
-

,

-
0

:
3
4

10

::
13
14

15
16

:;
19

30
31

::
34

35

:;
38
39

45
46

;

50

::

::

60
-

,

Sin. Tan.

.2S8 82 -267 95 3.732 1 *96S 93
~259 10 .268  26 3.727 7 -965 85
*259 38 -268 57 3.723 4 ~965  78
*259 66 *268 88 3.719 1 .96S 70
*259 94 *269 20 3.734 8 -965 62

-260 22 *269 51 3.710  5
.260 SO .269  82 3.706 2
.260 79 0270 13 3.701 9
.261 07 *270 44 3.697 6
.26l 35 a270 76 3.693 3

*96S 55
-965 47
:;;: $j
a965 24

-261 63 0271 07
.261 91 .271 38
-262 19 .271 69
.262 47 *272 01
-262 75 a272 32

3.689 1

:t: :
3.676 4
3.672 2

-965 17
-965 09
-965 02
*964 94
*964 86

.263 03 -272 63

.263 3X -272 94
*263 59 *273 26
-263 87 0273 57
.264  15 .273  88

-964 79
0964 7 1
a964 63
:;g g

:Z ::
-265 00
.26S 28
-26s 56

-274 19
-274 51
-274 82
~275  13
*27S 45

3.647 0
o-642 9
3.638 7

::66:: f

:;g g
.964 25
0964 17
.964 10

.26S 84 .23S 76

.266 12 .276  07

.266 40 a276 38
-266 68 *276  70
.266 96 -277 01

3.626 4
3.622 2
3,618 1

:::t: 8

*964 02
-963 94
-963 86
-963 79
*963 71

-267 24
-267 52
*267 80
.268 08
.268  36

-277 32
-277 64
a277 95
:“z;; :z

~268 64
.268  92
.269 20
.269  48
.269  76

3605 9
3.601 8

:‘:z !
3:589 7

3.585 6
3.581 6
3.577  6
3.573 6
3.569 6

-963 63
-963 55
*963 47
-963 40
-963 32

a270 04 *280 46
.270 32 -280 77
~270 60 *281  09
*270 88 -281 40
-271 16 *281 72

3.565 6
3.561 6
3.557 6

::::zJ 5

*962  85
*962 77
*962 69
-962 61
-962 53

:“2:: ;;
*272 00
-272 28
*272 56

a282 03
-282 34
*282 66
:g: 4;

3.545 7
3.541 8

;:::: 8
3.530 0

-962 46
*962 38
a962 30
*962 22
-962 14

-272 84
.273 12
-273 40

.273 68
.273 96

~283 60
*283  91
,284  23
:;;t ;z

3.526 1
3.522 2
3.518 3
3.514 4
3.510 s

:g ;;
*274 80

,627s  08
-275 36

a285 17
.28S 49
::;“6 ;;
*286 43

3.506 7

:::8; r:
3.495 1
3.491 2

.27S 64 *286  75 3.487 4

285’)

Cot. Tall. Sin.

,

-

!!i
:;
56

::

::
51

45
44

t:
41

30

‘22
27
26

25

;

21

20

1;

16

15
14

:;
11

10

z

Ti

f

3
1

0
-

,

:i. sir%;

98
(CONfiUld)
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TABLE 7A NATURAL FUNCTIONS - Cm&Z
16” (196’) (343’) 163” 17” (197”)

, I Sin. Tan. cot. cos.
-___
0 .275 64

: .275  .276 92 20

: .276  .276 48 76

5 .277 04

; *277  .277 31 59
a .277 87
9 .278 15

10
::

:;g ;;

13 :% g
14 .279 55

15 .279 83
!F .280  .280 39 11

:“9 .280  .280 67 95

20 .281 23
;: *281  .281 78 50

:: ~282  .282 06 34

25 .282 62

f5 -283 *282 90 18
.283 46
.283 74

30 .284 02

;: .284  .284 29 57

: a :g; ;:

3s .285 41

:: .285  .285 69 97

:: -286  .286 25 52

40 .286 80

a : .287  .287 08 36

:: .287  .287 64 92

45 .288 20

:; :g ;;

4849 :;g ;;

50

:: ,290 15

::

5.5 .290 98

:!: .291  .291  26 54
58 .291 82
59 *292  09

60 .292 37
- - ___

I I cos. cot. Tan. Sin.

3.487 4
3.483 6
3.479 8

33::;62 s

.961 26
*961  18
.961 10
$961  02
.960 94

0288 32 3.468 4 .960 86
*288  64 3.464 6 $960 78
.288  9.5 3.460 8 -960 70
-289 27 3.457 0 -960 62
.289 58 3.453 3 -960 54

*28990
a290 21
*290 53
-290 84
-291 16

3.449 5
3445 a
3442 0
3.438 3
3.434 6

3960  46
*960 37
a960 29
a960 21
-960 I3

.29147
~291 79
0292 10
-292 42
.292 74

.293 05 3.412 4 a959 64
-293 37 3.408 7 *959  56
a293 68 3.405 0 .9.59 48
*294  00 3.401 4 -959 40
-294 32 3.397 7 .959 31

:;;; 8:
0295 26
.295 58
*295 90

3.394 1
3.390 4
3.386 8

38::;; f

-959 23
..959  15

:;g 9”;
.958 90

.296 21

.296 53
-296 85

:;;; g

3.375 9
3.372 3
3.368 7

::;t: 3

.958 82

.958 74

.958 65

.958 57
-9.58  49

:;;; ;;
a298 43
-298 75
.299 06

3.358 0
3.354 4

::::; z
3.343 a

3.340 2

z:: ;

x:

*299  3%
*299  70
-300 01

:;g ;;

*957 99
-957 91
.957 82
*957 74
-957 66

0302 55
-302 87
*303 19
.303 51
.303 82

3.305 2
3.301 7
3.298 3
3.294 a
3.291 4

.957 15
*957 07
.956 98

:;g ;y

3.287 9
3.284 5
3.281 I
3.277 7
3.274 3

-956 73
.956 64

:;;; g
*956 39

-305 73 3.270 9 .956 30

::t:; F
3.423 4
3.419 7
3.416 0

E :
3.315 6
3.312 2
3.308 7

-960 05
.959 97
-959 89
.959 81
-959 72

*957 57
e9.57 49
-957 40
.957 32
-957 24

,

-
60

::
57
56

55

::
52
51

t!
48
47
46

20
19

:;
16

-

0

:.

:

10

::
13
14

20

I:
23
24

30

::

::

35

:;

:t

40
41

t:
44

45

;;

49

50

::

::

55

::

it

60
-

,

-

Sill. Tan.

.292 37

.292 6.5

.292 93
~293 21
.293 48

.293 76

.294 04
-294 32
.294 60
-294 87

.295 15
-295 43
.295 71
*295 99
*296 26

.296 54

.296 82 -

.297 IO

.297 37

.297 65

-297 93
.298 21
.298 49
*298 76
.299 04

.299 32
-299 60
.299 87

::z :3”

- -

: : ; ;  ;:
*306 37
-306 69
.307 00

a307 32

:;g 8;
.308 28
a308 60

-308 91
-309 23
*309 55
-309 87
-310 19

,310 51
0310 83
-311  15
-311  47
-311  78

-312 10
.312 42

:;;;;
*313 38

.313 70

:;;z f;
-314 66
.314 98

.300 71

.300 98

.301 26
-301 54
.301 82

.302 09
*302 37
*302 65
*302 92
.303 20

-303 48
~303 76
*304 03
*304 31
*304 59

:% E
*305 42
*305 70
a305 97

::g ::

:% ::
*307 36

,307 63
*307 91
.308 I9
.308 46
.308 74

-309 02

-316 90
0317 22
.317 54
.317 86
-318 18

$318 50
*318  82
*319  14
.319 46
a319 78

a320 IO

::;o” ;;
~321 06
*321  39

*321  71

::;; ;;
.322 67

. .322 99

.323 31
-323 63

:;g 4;
.324 60

.324 92

cos. cot.

3.270 9 -956 30
3.267 5 .956 22
3.264 1 .956’13
3.260 7 -956 05
3.257 3 ~955  96

*955 88
*955 79
*955 71
*955 62
.95.5 54

3.237 1
3.233 8
3.230 5

“3::;: t

.955 45

.95.5 36
-955 28
.955 19
*955 I1

3.220 5
3.217 2

“3::;:  z
3.207 3

-955 02
0954 93
-954 a5

:;:t ;;

3.204 1
3.200 8
3.197 5
3.194 3
3.191 0

-954 59

:;:t ;y
-954 33
-954 24

3.187 a
3.184 5
3.181 3

X t

.954 I5

.954 07
-953 98

:;g f;

:::;: S :;:: ;;
3.165 2 .953 54
3.162 0 *953 45
3.158 8 .953 37

3.155 6

::::; t
3.146 0
3.142 9

.953 28
*953 19
.9.53 10
.953 01
.9.52 93

3.139 7
3.136 6

:::33; ‘:
3.127 I

.952 84

.952  7.5

.952 66

.9.52 57
-952 48

3.124 0
3.120 9
3.117 8

::::: f

.952 40

.9.52  31

.952 22
-952 13
-952 04

3.108 4
3*IOS 3

il:;;;:
3.096 I

a951  95
a951  86
.951 77

:;:; ;t

a951  50

:;:; ;;
.951 24
-951  15

-951  06

Tan. Sin.

(342’ 1 1162”
-

107” (287’) (252”) 72”.
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TABLE 7A NATU’BAL  FUNCTIONS - Contd
18” 1198’=? (341”) 161” 19" (199? (340”) 160’

, I Sin. Tan. cot. cos.
-

Sin. Tan. cot.
-
0 *309  02
: *309 29

3 :;g ;:
4 0310  12

8 *310  40

z
::;“o 8;
.311 23

9 -311 51

10 .31178
11 *312  06

t: I -312  -312 33 61
14 *312 89

15 ~313  16

:; :::: ;;

::
a313 99
,314 27

::
-314 54
.314 82

;3”
-31.5 10
-31.5  37

24 -315 63

ii
*315  93
*316  20

;i
a316 48
.316  7.5

29 -317 03

f?
.317 30
a317 58

ii
*317  86
.318 13

34 *318 41

35 .318 68

:;
.318 96
.313 23

38 *319  51
39 -319 79

40 .320 06

ii ::;; ;:
43 -320 89
44 *321 16

45 *321  44

:;
.321 71

48 ::;; ;;
49 -322 54

::
*322  82
-323 09

52 -323 37

::
-323 64
a323 92

55
56 :$ ;;

:P
-324 74
-325 02

59 -325 29

60 *325 57
- -

, I cos.

-324 92 3.077 7
-325 24 3.074 6

::;: ;; ::zi :
-326 21 3.065 5

0326 53
-326 85
0327 17
-327 49
a327  82

3.062 5
3.059 5
3.056 5
3.053 5
3.050 5

:g :; ::g: :
-328 78 3.0413
-329 11 3.038 5
a329 43 3.035 6

0329 75 3.032 6 -949 70
0330 07 3.029 6 -949 61
*330  40 3.026 7 *949  52
*330  72 3.023 7 a949 43
a331  04 3.020 8 a949 33

a331  36
-331 69
*332 01
-332 33
-332 66

*332  98
*333 30
-333 63
*333 95
.334 27

.334 60
,334 92
*335 24
*335  57
-335 89

.336 21

::g ;t
a337 18
*337 51

*337 83

:::; ;;
-338 81
-339 13

-339  4.5
,339 78
a340  10

::t; ::

2.945 9 .946 93
2.943 1 *946  84
2.940 3 .946 74
2.937 5 .946 65
2.934 7 .946 56

-341  08 2.931 9
.34140 2.929 1
*341 73 2.926 3
*342 0.5 2.923 5
*342  38 2.920 8

-342 70
-343 03
-343 35
*343 68
.344 00

*344 33

cot. Tan. Sin.

3.017 8
3.014 9
3.012 0

::z: Y

::%i

t:;;: :
2.991 6

2.985 7
2.985 8

Z% t
2.977 2

2.960 0
2.957 2
2.954 4
2.951 5
2.948 7

*951 06
*9so 97
*950  88
*950  79
a950  70

-950 61
‘*950  52
.950 43
-950 33
*950  24

*950  15
~950 06
-949 97
*949  88
*949  79

45
44

t:
41

40

iii
37
36

.948 78
0948 69

:;g $
-948 42

35

;i
32
31

:;;i ;:
.948 14
.948 05
0947 95

30
29

:;
26

.947 86

.947 77
~947 68
~947 58
.947 49

25
24
23

%::

*947  40 20

:;g ;y ii
a947 12 17
.947 02 16

:;:z :4
a946 27
.946 18
.946 09

*945 99
.945 90

:gg ;y
a945  61

a945 52

15

:‘:
12
11

10

;

i

5

:
2
1

II
- -

,

,

.-

2
:;
56

55
54

::
51

,

-
0

:

:

.325 57 -344 33 2.904 2
-325 84 0344 65 2.901 5
-326 12 *344  98 2.898 7
*326  39 -345 30 2.896 0
.326 67 -345 63 2.893 3

-326 94 .345 96
-327 22 *346  28
0327 49 0346 61
*327  77 -346 93
,328 04 -347 26

10

::
13
14

-328 32
.328 59

:gj 7;
.329 42

15 .329 69
16 .329 97
17 .330 24
18 -330 51
19 .330 79

20

2:
23
24

35

:;
38
39

40

t:.

t:

45
46

i’s
49

50

::.

::

55

:;
58
59

60
-

-945 52

:;i: :;
.945 23
.945 14

60
59
58
57
56

2.890 5
2.887 8
2.885 1
2.882 4
2.879 7

*945 04
.944 95
-944 85
-944 76
.944 66

55

::
52
51

.347 58 2.877 0 .944 57
a347 91 2.874 3 a944 47
-348 24 2.871 6 .944 38
0348  56 2.868 9 .944 28
a348 89 2.866 2 -944 18

59

4:
47
46

.349 22

.349 54
*349 a7

:;g ;g

2.863 6
2.860 9
2.858 2
2.855 6
2.852 9

*944  09
-943 99
9%; ;g

.943 70

45
44
43
42
41

*331 06 0350 85 2.850 2 -943 61
.331 34 a351 18 2.847 6 -943 51
.331 61 0351  50 2.844 9 .943 42
~331 89 0351  83 2.842 3 .943 32
.332 16 -352 16 2.839 7 a943 22

40
39

i:
36

0332  44 -3.52 48 2.837 0 .943 13 35
-332 71 *352 81 2.834 4 .943 03 3-i
.332 98 .3.53 14 2.831 8 -942 93 -33
.333 26 .353 46 2.829 1 .942 84 32
*333 53 *353 79 2.826 5 .942 74 31

.333 81
*334  08

$4 ;;
.334 90

*354  12 2.823 9 .942 6-$
e3.54 45 2.821 3 .942 54
*354  77 2.818 7 .942 45
0355 10 2.816 1 .942 35
.35.5 43 2.813 5 .942 25

33

:$ :g
.335 73
.336 00
.336 27

.355 76 2.810 9 ~942  15
-356 08 2.808 3 .942 06
.356 41 2.805 7 a941  96
-356 74 2.803 2 -941 86
.357 07 2.800 6 .941 76

-336 55
a336 82
a337 10
-337 37.
-337 64

:;g ;;
-358 05
-358 38
.35831

2.798 0
2.795 5

2% Z
2.787 8

20

ii
17
16

*337  92
.338 19
*338  46
*338  74

~ .33901

0339 29
-339 56
-33983

~ .340 11
-340 3s

e3.59 04
.359 37

:g 84
.360 35

2.785 2 *941 18
2.782 7 a941 08
2.780 1 *940  98
2.777 6 .940 88
2.775 1 .940 78

~360 68
.361 01
-361 34
*361  67
*361  99

2.772 5
2.770 0
2.767 5

t:::: :

*940  68

:;i; :;
.940 39
-940 29

~ a34065

1 ::z;;
-34147
-341 75

~ a342 02

a362 32
-362 65
*362  98
*363 31
*363 64

;::zi ;
2.755 0
2.752 5
2.750 0

*940  19
-940 09

:;;9” ;;
a939 79

-363 97 2.747 5 -939 69

cos.
I

cot. Tan. Sin.

15

:::
12

-11

10

; ii

%

5
4

i
1

0
.-

I

108” (288’) (251’) 71’ 1OY' (ZBY’) (250’) 70’

100
(Coatinzced)
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zoo (3

, Sin. Tan. cot.
-

0

:
3
4

.342 02 .363 97 2,747 5 .939 69

.342 29 .364 30 2.745 0 .939 59

.342 57 .364 63 2.742 5 .939 49

.342 84 ~364  96 2.740 0 *939 39

.343 11 -36.5  29 2.737 6 *939  29

,343.39 .36.5 62 2-735 1
.343 66 .36.5  95 2.732 6
.343 93 .366 28 2.730 2
-344 21 .366 61 2.727 7
-344 48 .366 94 2.725 3

::
12
13
14

-344 7.5 -367 27 2.722 8
.345 03 .367 60 2.720 4
-345 30 .367 93 2.717 9
.245 57 -368 26 2.715 5
.345 84 :368 59 2.713 0

15

:“7

:“9

.346 12 .368 92
-346 39 .369 25
.346 66 -369 58
-346 94 -369 91
-347 21 .370 24

t::;: 4
2.705 8
2.703 4
2.700 9

*347  48 .370 57 2.698 5
.347 75 .370 90 2.696 1
.348 03 -371  23 2.693 7
.348 30 .371 57 2.691 3
.348 57 ,371 90 2.688 9

.348 84 -372 23 2.686 5

.349 12 .372 56 2.684 1

.349 39 .372 89 2.681 8

.349 66 .373 22 2.679 4
.349 93 .373 55 2.677 0

30
31

::
34

.3.50 21 *373 88 2.674 6 ~936  67

.350 48 *374 22 2.672 3 *936 57
e3.50 75 *374 55 2.669 9 *936 47
.351 02 .374 88 2.667 5 ~936  37
.351 30 .375 21 2.665 2 a936 26

35

3;
38
39

.351 57 .375 54 2.662 8

.351 84 -375 88 2.660 5

.352 11 .376 21 2.658 1
,352 39 .376 54 2.655 8
.352 66 .376 87 2.653 4

.352 93 .377 20 2.651 1

.353 20 .377 54 2.648 8

.3.53  47 .377 87 2.646 4
*353 75 -378 20 2.644 1
.354 02 ~378 53 2.641 8

.354 29 .378 87 2639 5

.3.54 56 .3i9 20 2.637 1

.354 84 .379 53 2.634 8

.35.5 11 .379 86 2.632 5

.355 38 .3so 20 2.630 2

50
$1
52
53
54

.355 65

133:;  ;;
~356  47
a3.56  74

.380 53 2.627 9 *934 62

.380 86 2.625 6 *934  52
-381 20 2.623 3 *934 41
-381  53 2.621 0 .934 31
.381 86 2.618 7 -934 20

55 -357 01 -382 20 2.616 5
56 .357 28 .382 53 2.614 2
j7 .357 55 .382 86 2.611 9
58 *357 82 -383 20 2.609 6
59 .358 10 ~383  53 2.607 4

.3.58 37 -383 86 2.605 1 .933 58

IO”)

110’  (290”)

TABLE PA N.
(339

YURAL FUNCTIONS - Con!d
21” (201”) (338’1  15P

3938 69
.938 59

:;:; ;;
.938 29

:;g 4;c
.937 48
.937 38
~937  28

~937  18
*937  08
~936  98

:;g ;;

.935 65
*935 5.5
.93.5 44

:;:: ;;

.934 10
-934 00

:;;; ;;
*933 68

I ,

-
0

:
3
4

;:
53

::

10

::

f:

45 15

z :;
42 18
41 19

20

::

::

35

3”:

3”:

30
31
32

3:

25 3’3

2’: :;
22 38
21 39

20
19

:;
16

10

::

::

15

::

::

L5
f6

:r?
c9

10

f

;:

50 .371  91
51 .372 18
52 *372 4.5
i3 ,372 72
54 *372  99

5S .373 26 .402 34 2.485 5 ,927 73
56 .373 53 -402 67 2.483 4 .927 62
57 .373 80 .403 01 2.481 3 .927 51
58 *374  07 .403 35 2.479 2 .927 40
i9 -374 34 ~403  69 2.477 2 .927 29

Sin.

(249”) 9’ 111‘ (zr1y (248’) 68”

.358 37 .383 86

.3.58 64 .384 20

.358 91 -3s4 53

.359 18 .384 87

.359 45 .385 20

__-
2.605 1
2.602 8
2.600 6
2.598 3
2.596 1

.933 58

.933 48

.933 37

.933 27

.933 16

.359 73 -385 53 2.593 8 -933 06

.360 00 .385 87 2.591 6 .932 95

.360 27 .386 20 2.589 3 .932 85

.360 54 .386 54 2.587 1 .932 74

.360 81 .386 87 2.584 8 .932 64

.361 08 .387 21 2.582 6

.361 3.5 .387 54 2.580 4

.361 62 .387 87 2.578 2

.361 90 .388 21 2.575 9

.362 17 .388 54 2.573 7

.362 44 .388 88

.362 71 0389  21

.362 98 .389 55

.363 25 ~389  88

.363 52 .390 22

2.571 5
2.569 j
2.567 1
2.564 9
2.562 7

:;:; :;
.932 32
.932 22
.932 11

,932 01
,931 90
.931 SO
,931 69
.931 59

,363 79 .390 55 2.560 5 .931 48
.364 06 ,390 89 2.558 3 ,931 37
.364 34 .391 22 2.556 1 .931 27
.364 61 .391 56 2.553 9 -931  16
,364 S8 .391 90 2.551 7 .931 06

,365 15
.365 42
.365 69
.365 96
.366 23

.266 50

.366 77

.367 04

.367 31

.367 58

2.538 6 930 42
2.536 5 .930 31
2.534 3 .930 20
2.532 2 .930 10
2.530 0 ,929 99

.367 85 .395 59

.368 12 a395  93

.368 39 .396 26

.368 67 *396  60

.368 94 *396  94

2.527 9
2.525 7
2.523 6
2.521 4
2.519 3

.929 88
,029 78
.929 67
.929 56
.929 45

.369 21 -397 27 2.517 2 .929 35

.369 48 .397 61 2-515  0 .929 24

.369  7.5 .397 95 2.512 9 .929 13

.370 02 .398 29 2.510 8 .929 02

.370 29 ,398 62 2.508 6 .928 92

.370 56 .398 96 2.506 5 .928 81

.370 83 .399 30 2.504 4 .928 70

.371 10 .399 63 2502 3 .928 59

.371  37 .399 97 2.500 2 .928 49
*371  64 .400 31 2.498 1 .928 38

*374 61

Tan. cot. COS.

*392 23 2.549 5
.392 57 2.547 3
,392 90
.393 24

2.545 2
2.543 0

*393 57 2.540 8

.393 91
*394 25
*394 58
.394 92
,395 26

2.496 0 .928 27
2.493 9 .928 16
2.491 8 .928 05
2.489 7 .927 94
2.487 6 .927 84

__ _.
.401 32
*401 66
.402 00

.404 03

Cot.

2.475 1 a927 18

Tan. Sin.

.930 95

.930 84
,930 i-c
.930 63
.93O 52

I

-

55
34
53

::

50

t;
47
46

45
44
43
42
41

40
39

:;
36

35
34
33

33;

30
29
28

;FJ
25
24

I;

20

fs9
i7
16

15

:‘:

::

10

8”

z

5
4

;
1

0
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TABLE 7A NATURAL FUNCTIONS - Con/d
22O (202”) (337”) 157” 23” (203”) (326”~  156”

cot. cos. ’I Sin Tan.
_-___ - - -

.39@73 .424 47

.39100 .424 82

.391 27 .425 16

.391 53 .425 51

.391 80 .42.5 85

Sin. Tan.

___-
.374 61
,374 88
.375 15
.375 42
,375 69

- -
.404 03 2.475  1
.404 36 2.473 0
.404 70 2.470 9
.405 04 2.468 9
.405 38 2.466 8

.405 72

.406 06

.406 40

.406 74
-407 07

2.464 8
2.462 7
2.460 6
2.458 6
2-456 6

.408 77 2.446 4

-I- ----- i___~ - -
2.355 9 / .920 50 60
2.353 9 : ,920 39 59
2.352 0 .920 25 58
2.350 1 .920 16 57
2.348 3 .920 05 56

.927 18 60

.927 07 59

.926 97 58

.926 86 57

.926 75 56

.377 30

.I

,378 38

15

I!
IS
19

.178 65 1

.jis 92

:;;; :;
.379 73

.379 99

:;“s”o :;
.380 80
.381  07 (

,381 34
.381 61
.3Sh 88

;:
32
33
34

.414 21 2.414 2 ,923 88 30
,414 5.5 2.412 2 .923 77 29

.383 22 .414 90 2.410 2 ,923 66 28

.383 49 .415 24 2.408 3 27

.383 76 .415 58 2.406 3
:X; 5$

26

35
36
37
38
39

,384 03
.384 30

:g g
.385 IO

40

4’:

t:

.385 37

.385 64

.385 91

.386 17

.386 44

45 .386 71

t; :g; ‘2;
48 .387 52
49 .387 78

50 ,388 05
5 1 .388 32
52 ,388 59
53 ,388 86
54 .389 12

55 .389 39
56 .389 66
57 .389 93
58 .390 20
59 .340 46

60
-_

.390 73

:
3
4

: .392 ,392 07 34 .426  .426 54 19 2.344 2.3464 5 ! .91994  .919  82 j5  54
7 .392 60 .426 88 2.342 6 .91971 53

: .392  .393 87 14 ,427  .427 22 57 2.340 2.338 7 8 $9” :;

*926 64 55

:;;z :;
-926 3;

“5::
52

.926 20 51

.926 09 50

.925 98.925 87 t;

:;g: ;; 47 46

10
11

::
14

,393 41 .427 91 2.336 9 .919 36
.393 67 .428 26 2.335 1 .919 25
.393 94 .428 60 2.333 2 .919 14
,394 21 .428 94 2.331 3 ,419 02
.394 48 .429 29 2.329 4 .918 91

‘i5 .394 74
16 .395 01

;; :g: ;;
19 .395 81

.396 08

.396 35

.396 61

.396 88

.429 63 2.327 6
2.325 7
2.323 8
2.322 0
2.320 1

.918 79

.918 68
-918 56
.918 45
,918 33

.431 36 2.315 3 .918 22

.431  70 2.316 4 .918 IO

.432 05 2.314 6 .917 99

.432 39 2.312 7 .917 87

.432 74 2.310 9 .917 75

.409 11
,409 45
.409 79
.410 13
.410 47

.410 81

.411 15

:I$ ;;
.412 17

2,444 3
2.442 3

.925 54 45
,925 43 44
-925 32 43
.925 21 42
.925 IO 41

:g’;; ;; 40
-924 77 ::
.924 66 37
.92455 3 6

2440 3
2.438 3
2.436 2

2.434 2
2,432 2
2.430 2
2.425 2
2.426 2

20
21
22 I z

38
23
24 I 37

36.397 5

25 .397 41 . I .433 08 2.309 0 1 .917 64 35
;; .397  .397 68 95 ,917  .917 41 52 34

.398 22 .917 29

.398 48 .917 18 31
.924 IO 32
.923 99 31

.412 51 2.424 2
,412 85 2.422 2
.413 19 2.420 2
.413 53 2.418 2
.41387 ’ 2.4162

30 .398 75 .434 81 2.299 8
31 ,399 02 .435 16 2.298 0
32 .399 28 .435 50 2.296 2
33 *399 5.5 .435 85 2.294 4
34 .399 82 .436 20 2.292 5

2.290 7
2.288 9

.415 92
,416 26
.416 60
.416 94
.417 28

2.404 3
2.402 3
2.400 4
2.398 4
2.396 4

~923 32 25

-923 21.923 10 ::
.922 99 22
.922 87 21

35
36

:;
39

::g ;g
.400 62
.400 88
.401 15

.436 54

.436 89

.437 24

.437 58

.437 93

2.287 1
2.285 3
2.283 5

.40141

:;g: 8;
.402 21
.402 48

-438 28 2.281 7
.438 62 2.279 9
*438 97 2,278 1
*439  32 2.276 3
.439 66 2.274 5

45
46

:;I
49

.402 75

.403 01

.403 28

:f$ ‘s;

440 01
.440 36
440 71
44105
44140

2.272 7
2.270 9
2.269 1
2.267 3
2.265 5

50
51

23’
54

.404 08

.404 34

.4b4 61

.404 88
,405 r4

-441 75

:z; g
442 79
443 14

2.263 7
2.262 0
2.26Ci 2
2.258 4
2.256 6

.405 41 443 49

.405 67 ~443  84

.405 94 .444 18
~406 21 .444 53
.406 47 444 88

2.254 9
2.253 1
2.251 3
2.249 6
2.247 8

60 .406 74 *445 23 2.246 0

CO% cot. Tan.

30

:8”
27
26

25

5;

21

15

::
12
11

10

:
7
6

5
4

;
1

0
-

I

.916 83

.916 71

.916 60

I . 916 4F

:;tz ;z
.916 13
.916 01

.915 90

.915 78

.915 66

.417 63 2.394 5

.417 47 2.392 5

.418 31 2.390 6

.418 65 2.388 6

.418 99 2.386 7

.922 76 20

.922 65 19

.922 54 18

.922 43.922 31 :z

.41933 i 2.3847 -922 20 15

.419 68 j 2.382 8 .922 09 14

.42002 I 2.380 8 .921 98 13

.915 31

.915 19

.915 08

:;ft ;9
.42036  ( 2 .378 9
.420 70 2.377 0

.421 0.5 2.375  0

.421 39 2.373 1

.421 73 2.371 2

:;;g g f% :

.422 76

.423 IO
-423 45
.423 79
.424 13

.42i 47

2.365 4
2.363 5
2.361 6
2.359 7
2.357 8

2.355 9

Cot. Tall.

.921 64 10

.921 52

.921 41 :

:;;; ;; 2

.921 07 5
:g; ;g 4
.920 73 ;
.92062  1

*920  50 0
-

Sin. ’

.914 72

.914 61
*91+  49
.914 37
-914 25

.914 14
-914 02

:;;; ;g
*913 66

.913 55

cos.
1

Sin.

112” (292’) (LL47”) 01- 113’ (293”) (246”) 66”

102
( C o n t i n u e d )
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24’ 1204’1
TABLE 7A NATURAL FUNCTIONS - Contd

(335”) 1550 25” (205O) (3340)  1540

Sin. Tan. cot. I Sin. Tan. Icos. cos.

*422  62

:g ff
-423 41
*423 67

-466  31
a466 66
*467 02
*467  37
-467  72

2.144 5

;::t: 3
2.139  6
2.138 0

.906  31

.906 18

.906  06
-905 94
*905 82

a468 08
-468 43
.468 79
a469 34
-469 50

2.136  4
2.134 8
2.133 2
2.131 5
2.129 9

-905  69
.905 57
a905  45
.905 32
*905 20

-425  25 *469 85
*425 52 *470 21
*425 78 .470 56
*426  04 -470 92
,426 31 -471 28

2.128  3
2.126  7
2.125 1
2.123 5
2.121  9

*905  07
*904 95
-904  83
*904  70
a904 58

a426 57 *471 63 2.120 3 .904 46
*426 83 .471  99 2.118 7 .904  33
-427  09 *472  34 2.117 1 .904  21
-427 36 *472 70 2.115 5 -904  08
a427 62 -473  05 2.113 9 .903  96

:t:;: ;;
-428  41
.428  67
.428  94

-473 41 2.112  3 -903  83
.473 77 2.110 7 *903  71
-474 12 2.109 2 .903  58
.474 48 2.107 6 -903  46
.474 83 2.106 0 .903  34

*429  20 *475 19 2.104 4 ,903 21
.429 46 -475  55 2.102 8 .903 09
-429  72 .475 90 2.101 3 ,.902  96
.429 99 *476 26 2.099 7 *902  84
.430 2s -476 62 2.098 1 ,902 71

.430  51 a476 98 2.096 5 .902 59
-430 77 .477 33 2.095 0 -902  46
a431 04 *477 69 2.093 4 .902  33
*431 30 .478  05 2.091 8 .902 21
.431  56 *478 40 2.090 3 .902 08

.431  82 .478 76

.432 09 0479  12
,*432 35 *479 48
.432  61 ,479 84
*432 87 .480 19

2.088 7
2.087 2
2.085 6
2.084 0
2.082 5

.901  96

.901 83

.901 71
-901  58
.901 46

*433 13
,433 40
-433  66
.433  92
0434 18

2.080 9 .901 33
2.079 4 a901 20
2.077 8 .901  08
2.076  3 *900 95
2.074 8 *900  82

*434 45
-434 71
*434  97
a435 23
-435  49

0482 34
*482  70
a483 06

:g: :f

2.073 2 a900 70
2.071 7 .900 57
2.070  1 .900  45
2.068 6 .900 32
2.067 1 .900 19

-435  75 *484 14 2.065 5 -900 07
-436 02 .484 50 2.064 0 -899  94
*436 28 .484 86 2.062 5 .899  81
:436 54 *485 21 2.060  9 *899 68
-436 80 ~485  57 2.059  4 *899  56

*437 06 a485  93 2.057 9 .899  43
*437 33 -486 29 2.056 4 -899 30
a437 59 a486  65 2.054 9 -899  18
a437  85 *487 01 2.053 3 *899 05
*438 11 -487  37 2.051  8 -898  92

.438 37 .487  73 2.050 3 .898  79

CO% cot. Tan. Sin.

-
0a406  74

*407 OQ

:g: ::
407 80

445 23
a445  58
a445 93
446 27
446 62

%‘E.
2.242 5
20240.8
2.239 0

*446  97
447 32
-447 67
448 02
448 37

2.237 3
2.235 5
2233 8

%:% ::

-912 72
*91260

-912  48

409 39
409 66
409 92

:t:i :;

448 72 2.228 6
449 07 2.226 8
-449 42 2.225 1
449 77 2.223 4
-450 12 22216

*912 36

:g ;;
*411  25
-411 51
-411  78

*450  47
,450 82

:j:: :;
0451 87

2.219 9
2218 2
2216 5
2.214 8
2213  0

.911 j6
*911 64
*911 52
-91140
-911 28

*412  04 *452 22 2211 3 -911 16
a412  31 ~452 57 2209 6 *91104
-412 57 -452  92 2.207 9 -910 92
-412 84 *453 27 2-206 2 -910 80
-413 10 *453 62 2.204 5 *910  68

a413 37
-413 63,
-413 90
-414 16
-414  43

2.202 8
2.201 1
2.199 4
2.197 7
2.196 0

.PlO 56
*910  44

$8 ;;
*910  08

-414 69
*414  96
-415 22

:t;: ;;

*455 73
-456  08
-456 43
0456 78
a457 13

2.194  3
2.192  6
2.190 9

I:::::  %

.909 96
-909 84
-909 72
*909  60
-909  48

-416  02 -457  48 2.185 9
*416 28 -457 84 2.184 2
*416 55 -458  19 2.182 5
-416 81 *458  54 2.180  8
-417 07 -458 89 2.179  2

a909 36
a909 24
*909 11

:;g ‘s’:

-417 34
a417 60

:g ;:
-418 40

*459  24 2.177 5
-459 60 2,175  8
0459  95 2.174 2
a460 30 2.172  5
0460  65 2.170 8

:;;i ;:
a908  51
-908 39
-908  26

:tg ;;
-419 19
a419.45
~419  72

a461 01 2.169 2
*461 36 2.167  5
*461 71 216.5  9
.462 06 2.164 2
~462 42 2.162 5

:;g 2
-907 90
-907  78
*907 66

a419 98

:i;; $;
*420  77
-421  04

*462  77 2.160  9 -907  53
-463  12 2,159  2 *907 41
-463  48 2.157 6 a907 29
-463  83 2.156 0 a907 17
-464 18 2.154 3 -907 04

-421  30 *464  54 2.152  7
-421  56 *464  89 2.151 0
.4X 83 -465  25 2.149  4
*422  09 *465 60 2.147 8
*422 35 -465  95 2.146 1

*906 92
-906 80

:;gj g
-906  43

*422  62 a466 31 2.144  5 e906.31

x
St
56

60
59

:;
56

50

tz
47
46

:

:

55
54 6”

753

::

so
:i
47
46

35

::

::

30
29

z
26

25

z
22
21

20
19

:;
16

::
13

::

10
11

30
29

25

2’:

I:
20
19

16

15
14

:;
11

10

:
7

50
il

10

t
7

i2
53
54

i5

6 6

i6
i7
$8
i9

i0
-

cos. cot. Tan.. Sin.

3” (LY3-) (244”) 64”

 



SP:8-1970

TABLE 7A NATURAL FUNCTIONS - Contd
26” (206”) (333”) 153” 27” (207”) (332”) 152’

I I Sin.
-
0 .438 37

:. .438  .438  63 89
: .439  .439  42 16

2 .439  .439  94 68

7 .440 20

; 440 .440  46 72

:: 44124 440  98

12 44151

:: 44177 .442  03

;: .442  .442  29 55

:; 442 .443  81 07
I? .443 33

:: .443  443 85 59

22 .444 11
23 *444 37
24 $444 64

25 .444 90
‘)6 445 16

:: .445  445 42 68
29 .4+5 94

30 .446 20
31 .446 46

:3 446 446 72 98
34 447 24

35 447 50
;: .447  448 02 76

38 448 28
39 .448 54

40 .448 80
41 449 05
t: 449 .449 58 32

44 449 84

:z .450  .450 10 36
47 .450 62
48 .4SO 88
49 -451 14

50 .451 40

:: .451  ~451 66 92
:: .452  .452 43 18

55 .452 69

:I: .4S2  .453  95 21
58 .453 47
59 .453 73

60 .453 99
- - ~

I COS.

Tan. cot.

.487 73 2.050 3

.488 09 2.048 8
~488  45 2.047 3
-488 81 2.045 8
-489 17 2.044 3

*489 53 2.042 8
-489 89 2.041 3
~490 26 2.039 8
.490 62 2.038 3
.490 98 2.036 8

.491 34 2.035 3
*491 70 2.033 8
~492 06 2.032 3
*492  42 2.030 8
-492 78 2.029 3

.493 15 2.027 8

.493 51 2.026 3

.493 87 2.024 8
a494 23 2.023 3
.494 59 2.021 9

.494 9s 2.020 4

.495 32 2.018 9
-495 68 2.017 4
*496  04 2,016 0
.496 40 2.014 5

.496 77
-497 13
*497 49
.497 86
-498 22

2.013 0
2.011 5
2.010 1
2.008 6
2.007 2

.498 58

.498 94
-499 31
.499 67
*so0  04

2.005 7
2.004 2
2.002 8
2.001 3
I.999 9

*so0  40
~500 76
.501 13
*SOI 49
501 85

I.998 4
I.997 0
1.995 5
1.994 1
I.992 6

-502 22
-502 58
*SO2  95
*so3  31
-503 68

*so4  04
.504 41
.504 77
-505 14
*SOS so

-505 87
*SO6  23
-506 60
.SO6  96
*so7  33

*SO7 69
.508 06
-508 43
.508 79
*SO9  16

*so9  53

cot.

I.991 2
I.989 7
I.988 3
1.986 8
I.985 4

I.984 0
I.982 5
I.981 1
I.979 7
I.978 2

1.9i6 8
I.975 4
1.974 0
1.972 5
1.971 1

I.969 7
I.968 3
1.966 9
1.965 4
1.964 0

I.962 6

T&ll.

cm. ’I
.898 79 60
.898 67 59

:g; i; :;
.898 28 56

.898 I6.898 03 Zf

.a97 90 53

.897 77 52
-897 64 51

,897 52 50

1;;: :; t;
-897 13 47
.897 00 46

.896 87 45
-896 74 44
-896 62 43
.896 49 42
.896 36 41

~896 23 40
.896 10 39
.895 97 38
.895 84 37
.895 71 36

.895 58 35

.895 45.89S 32 :::

.895 19 32

.895 06 31

.894 93 30

.894 8o ;:.894 67
*894  54 27
.894 41 26

$894 28 25
.894 15 24
-894 02 23
.893 89 22
.893 76 21

.893 63 20
*893 so 19
.893 37 18
-893 24 17
-893 11 16

-892 98 I5
-892 85 14
.892 72 13
-892 59 12
.8924S 1 1

.892 32 10
-892 19 9
.892 06 8
.891 93
.891 80 ;I

*891  67
.891 53 :
a891  40
.891 27 ;
.891 14 1

-891  01 0
_ _ _ _  -

Sin. ’

I I Sin.
-
0 .453 99

:. .454  .454 25 51

: .454  .455 77 03

2 .45.5  .455 29 54

3 .455  .456 80 06
9 .456 32

:! -456  .4S6 58 84
t: .457  ~457 36 10

14 ~457 62

15 .457 87

:; .458  .458 13 39

:: .458  .458 65 91

:: .459  .459 42 17

;3 .459  .459 68 94
24 .460 20

:6” .460  .460 46 72

;;: -460  *461 97 23
29 .461 49

30 .461 75
:: .462 01

;:
:g :;
.462 78

35 .463 04

;; .463  *463 30 55
3’: *463  .464 07 81

40 *464 33

:3 .464  ~464 58 84
43 .465 10
44 .465 36

45 -465 61
46 -465 87
:; *466  .466 39 13

49 .466 64

:: *466  .467 90 16

:: .467  .467 42 67
54 -467 93

:: .468  .468 44 19

:: .468  ~468 96 70

59 469 21

60

I

.469 47
-
, cm.

.“” ,,.,._A\

Tan.

*so9 53
*SO9 89
aSI0  26
0510 63
-510 99

.Sll 36
-511 73
-512 09
a.51246
.512 83

*513 19
*513 56
-513 93
.514 30
.Sl4 67

.515 03

.s15 40
*SlS 77
-516 14
.S16  51

.516 88
*517  24
.517 61
-517 98
.518 35

-518 72 I.927 8 .887 68 35
..519 09 I.926 5 .887 5s
.519 46 I.925 1 .887 41 ::
.519 83 1.923 7 -887 28 32
.520 20 I.922 3 *887 15 31

.520 57

.520 94

.521 31
521 68
~522 05

1.921 0
l-919 6
1.918 3
I.916 9
I.915 5

.887 01 30

~886 88.886 74 ;:

.886 61.886 47 t:

.522 42 I.914 2
-522 79 1.912 8
-523 16 I.911 5
a523 53 I.910 1
.S23 90 1.908 8

-524 27
a524  64
*S25  01
*525 38
-525 7s

.S26 13

.526  SO

.526 87
-527 24
.527 61

e.527 98
-528 36
e.528  73
..529 10
eS.29  47

*529 85 I.887 3
.530 22 I.886 0
-530 59 I.884 7
.530 96 I.883 4
.s31 34 I.882 0

.531 71

cot. Tan.

cot.

I.962 6
I.961 2
I.959 8

::z:;:

I.955 6
1.954 2
I.952 8
1.951 4
1.950 0

I.948 6
1,947 2
1.945 8
I.944 4
I.943 0

I.941 6
I.940 2
I.938 8
I.937 5
I.936 1

I.934 7
1.933 3
I.931 9
I.930 6
I.929 2

I.907 4
1.906 1
I.904 7
1.903 4
1,902 0

1.900 7
I.899 3
I.898 0
I.896 7
I.895 3

I.894 0
I.892 7
I.891 3
1.890 0
I.888 7

I.880 7

cos. ’
.-

.891 01 60

.890 87 59

.890 74

.890 61 :;
-890 48 56’

a890  3s 55
*890 21 54
.890 08
.889 9s :z
.889 81 Sl

*889  68
.889 55 :
-889 42 48
-889 28 47
*889  15 46

.889 02 45
a888 88
-888 75 ::
.888 62
a888 48 tT

-888 35 40
.888 22
.888 08 :z
.887 95 37
.887 82 36

.886 34 25

.886 20.886 07 ::

-885 93-885 80 41

*88S 66 20

.88S 53.88S 39 :;

.885 26.88S 12 ::

.884 99 15

-884 85-884 72 :t:

0884 58-884 45 :T

-884 31 10

a884 17.884 04 t

a883 90-883 77 a

-883 63-883 49 :
*883 36

:g: ;;
;
1

.882 9S 0
-

Sin. ‘

(ContinuPd)
104
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28” (208”)
TABLE 7A NATURAL FUNCTIONS - Cofild

(331”) 15P 29” (209”) (330”) 150°

--
0

3
i

15

:;
18
19

20

$3
23
24

60
-

,

Sin. Tan. cot. cos.
- -

.469 47

.469 73
469 99
.470 24
.470 50

---
.531 71
.532 08

:_::;  ;;
.533 20

--
1.880 7
1.879 4
1.878 1
1.876 8
1.875 5

.470 76 $533 58 1.874 1

.471 01 .533 95 1.872 8

.471 27 .534 32 1.871 5

.471 53 -534 70 1.870 2

.471 78 ,535 07 1.868 9

.882 95 60

.882 81 59

.882 67 58

.882 54 57

.882 40 56

:g ;g
-881 99
,881 85
.881 72

.472 04 .53.5  45 1.867 6 .881 58
a472  29 .535 82 1.866 3 .881 44
-472 55 .536 20 1.865 0 .881 30
.472 81 .536 57 1.863 7 .881 17
*473  06 -536 94 1.862 4 .881 03

-473 32
.473 58
,473 83
.474 09
.474 34

.474 60 .539 20 1.854 6

.474 86 .539 57 1.853 3

.475 11 -539  9.5 1.852 0
-475 37 .540 32 1.850 7
.475 62 .540 70 1.849 5

~475 88 .541 07 1.848 2
-476 14 *541 45 1.846 9
.476 39 -541 83 1.845 6
-476 65 *542  20 1.844 3
.476 90 ,542 58 1.843 0

.542 96
*543 33
-543 71
.544 09
.S44 46

1.841 8
1.840 5
1.839 2
1.837 9
1.836 7

~477 16
.477 41
-477 67
-477 93
.478 18

.478 44 -544 84
*478 69 .545 22
.478 95 -545 60
.479 20 .545 97
.479 46 546 35

.479 71 ..546 73

.479 97 547 11
,480 22 .547 48
.480 48 *547  86
.480 73 .548 24

.480 99 .548 62 1.822 8
,481 24 .549 00 1,821 5
.481  50 .549 38 1.820 2
.481 75 .549 75 1.819 0
.482 01 550 13 1,817 7

.482 26 *550 51 1.816 5 .876 03

.482 52 *550  89 1.815 2 .875 89
*482  77 $551  27 1.814 0 .a75 75
.483 03 ..551 65 1.812 7 .875 61
.483 28 .552 03 1.811 5 .875 46

.483 54

.483 79
*484  05
.484 30
.484 56

3537  32
.537 69
.538 07
..538  44
.538 82

.552 41

:::; :;
.553 55
-593 93

.554 31

cot. Tan. Sin.

1.861 1
1.859 8
1.858 5
l-857 2
1.855 9

1.835 4
1.834 1
1.832 9
1.831 6
1,830 3

1.829 1
1.827 8
1.826 r+
1.825 3
1.824 0

.876 73

.876 59

.876 45

.876 31

.876 17

1,810 3 .875 32
1.809 0 .875 18
1.807 8 .875 04
1.806 5 .874 90
1.805 3 .874 76

1.804 0 .874 62

.880 89

.880 75

.880 62
-880 48
.880 34

.680 20

:g; fj;
.879 79
.879 65

.879 51

.879 37
-879 23
.879 09
,878 96

.878 82
*878  68
.878 54
.878 40
.878 26

a878  12
.877 98
*877  84

:g: ;;

*877  43
.877 29
*877  15
.877 01
.876 87

IS’ (2YS’) (L+l-J  Vl-. (240°) 60°

(Cmfintred)

,
-

55
54

:;
51

f;
46

j,
37
36

35
34
33

:s

30

2’8”
27
26

25
24

aa
21

I

10
11

E
14

15
16

::
19

20
21

;:
24

30
31

::
34

35

z:
38
39

40
41
42
43
44

50

:1

::

60
-

,

Sin. Tan.
___-

.484 81

.485 06

.485 32

.485 57
.485 83

.554 31

.554 69.

.555 07

.555 45

.55583  i

.486 08

.486 34

.486 59

.486 84

.487 10

.556 21 1.797 9

.556 59

.556 97 I
1.796 6
1,795 4

-5.57 36 1
..55774  /

1.7942
1.793 0

.487 35

.487 61

.487 86

.488 11

.488 37

.488 62
,488 88
.489 13
489 38
.489 64

.558 12
~55850  1
.55888

/
:::;:4 /

.560 03
.560 41
.56079 1
.561 17
..561 56

.489 89
,490 14
.490 40
.490 65
.490 90

.491 16

.491 41

.491 66
.491 92
.492 17

.492 42
,492 68
.492 93
.493 18
.493 44

.493 69

.493 94

.494 19

.494 45

.494 70

.561 94

.562 32

.562 70

.563 09

.56347  ,

.563 85

::g;; (
.565 01
.565 39

cot.

1.804 0
1.802 8
1.801 6
1.800 3
1.799 1

.873 91 55

.873 77 54

.873 63 53

.873 49 52

.873 35 51

1,791 7 .873 21 50
1.790 5 .853 06 49
1.789 3 .872 92 48
1.788 1 .872 78 47
1.786 8 .87264 4 6

1.785 6 .872 50 45
1,784 4 .872 35 44
1.783 2 .872 21 43
1.782 0 ,872 07 42
1.780 8 .871 93 41

1.779 6
1.778 3
1.777 1
1.775 9
1.774 7

.871 78 40

.871 64 39
w; ;z 38

37
.871 21 36

1,773 5
1.772 3
1.771 1
1.769 9
1.768 7

..565 77 ’ 1.767 j

.56616 ; 1.7663

.566 54 1.765 1
-566 93 1.7639 1
..567 31 / 1.762 7 I

I
.567 69 1.761 5 !

494 95 1 ,569 62 1.7556
.49S  21 ’ .570 00

/ I
i 1.7544

a496 97 .572 71 j 1.746 1
.497 23 573 09 ! 1.744 9

.49748 1.743 7 /

.497 73 1.742 6
-497 98 1.741 4
-498 24 1.740 2
-498 49 1.739 1

.498 74 .575 41 1.737 9

.498 99 .575 80 1.736 7

.499 24 .576 19 1,735 5

.499 50 -576 57 1.734 4
$499 75 .576 96 1.733 2

1 -500 00 .577 35 1.732 1
cos.

i

~-
cot. Tan.

1
I,.,.^,.\

CO% ’
-~ -

.874 62 60

.87448 5 9

.874 34 58

.874 20 57

.874 06 56

.871 07 35

.870 93 34

.870 79 33
,870 64 32
.87050 3 1

.87036 3 0

.870 21 29

.87047 2 8

.869 93
,869 78 z

.869 6 4  2 5

.86949 2 4

.869 35 23

.869 21 22

.869 06 21

.868 92 20

.868 78 19

.868 63 18
,868 49 17
.868 34 16

.868 20 15
,868 05 14
.867 91
.867 77 ;;
.867 62 11

.867 48 10

.867 33 9

.867 19

.867 04 P

.86690 6

.866 75

.86661 45
,866 46
.866 32 i:
.86617  1

.86603  0

Sin.

 



SP:8-1970

TABLE 7A NATURAL FUNCTIONS - Contd
(329”) 149” 31” (211’) CW’)

Sin. Tan. cot. cos. ’ I Sin. Tan. cot. cos.

*so0 00
.500 25
*so0 50
*SO0 76
.SOl 01

*57i 35
.s77  74

1;;; ::
-578  90

1.732 1
1.730 9
1 a729  7
1.728  6
1,727  4

-
.866 03 60
a865  88 59
,865 73 58
*865 59 57
-865  44 56

-

0

:

:

.515  04 .600 86 1.664 3 .857  17

.SlS 29 .601  26 1.663 2 -857  02

.SlS 54 .601 65 1.662 1 *856 87

.515  79 -602  05 1.661 0 a856 72
*616 04 -602  45 1.659 9 -856  57

*SO1  26 -579  29
.SOl 51 -579  68
.501  76 -580 07
.502  01 .S80  46
.502 27 .580  85

1.726  2
1.725 1
1.723  9
1.722 8

*865 30 55

:g: ;: ::

e86486  :f-864 71

~516 28 -602 84
,516  53 .603  24
a516  78 ~603 64
*517 03 -604  03
*517 28 *604 43

1.658 8

::z zo
1.655 5
1.654 5

-856  42
*856 27
-856  12

1.721 6

*SO2 52
*so2 77

-581 24
.581 62
.S82 01

*855 97
-855  82

.so3 02
-503 27
*SO3 52

a582 40
a582  79

1.720 5
1.719 3
1.718  2
1.717 0
1.715  9

.86457  5 0
*86442 4 9
.864 27 48
*864 13 47
*863 98 46

*863 84 45
-863  69 44
0863 54 43

.863  4o t:-863  25

-517 53 *604 83 1.653  4
*517 78 .605  22 1.652 3
*518 03 -605  62 l-653  2
.518  28 *606 02 1.656 1
.518  52 -606  42 1.649 0

.503 77
-504  03
*SO4 28
:504 53
-504 78

*583 18

1:;: ;;
-584 35
~584 74

1::: 2:
*8SS 36
-855 21
-855  06

1.714 7
1.713 6

z:::
1:710  2

:6”
17

:“9

.518  77

.519  02
-519  27
~519  52
*519 77

~606 81 1.647 9
a607 21 1.646 9
a607 61 1645  8

:g 9: ::66: Z

*854 91
-854  76
.854 61
-854 46
0854 31

*5n5 03 *585 13
-585  52
-585 91
a586 31
-586  70

1.709  0
1.707  9
1.706  7
1.705  6
1.704 5

-862 81

$3 ;f
z
36

-862 37 35

:g; ;; ::

*861  92 ::-861 78

20

f :.
23
24

.s20  02 .608  81
-520  26 *609 21
*520 51 .609  60
.520 76 -610 00
-521 01 -610 40

.854 16
-854  01
.853  85

1;:: :;

.506  28 -587  09 1.703 3
*SO6 54 -587  48 1.702 2
*SO6 79 -587  87 1.701 1
-507 04 .588  26 1.699 9
-507  29 *S88 65 1.698  8

25

f !
4:

*521 26 *610  80 1.637 2 -853  40
-521 51 -611 20 1.636 1 ~853 25
.521 75 -611 60 1.635 1 *853 10
-522  00 a612  00 1.634 0 -852  94
a522 25 .612  40 1.632 9 .852  79

-507 54 *589 OS l-697  7
*so7 79 -589  44 1.696 S
*SO8 04 a589 83 1.695 4
-508  29 -590  22 1.694 3
-508  54 *590 61 1.693 2

30
31

::
34

-522 SO a612  80 1.631 9
a522 75 -613 20 1.630 8
a522  99 -613  60 1.629  7
.523  24 *614 00 1.628 7
.523  49 0614 40 1.627 6

.852 64
*852 49
.852 34

:;:: g

.508  79 as91 01 1.692 0
-509  04 .591 40 1.690 9
*SO9 29 es91 79 1.689 8
-509  54 0592 18 1.688 7
*so9 79 *592 58 1.687 5

*861  33 28
0861 19 27
a861 04 26

*86o  89 ;:
:g ‘;:
-860 4s z;
a860 30 21

35
36

:;
39

-523  74

1:;: ;;
*524 48
*524 73

a614  80
-615  20
~615 61

:;:; 9;

1.626 5 .851 88
1.625 5 es51 73
1.624 4 *851  57
1.623 4 *851  42
1.622 3 -851 27

.SlO 04 -592  97 1.686  4

.510 29 0593 36 1.685  3

.510 54 *593  76 1.684 2
-510 79 *594 15 1 a683  1
es1104 -594 54 1.682 0 -85956 16

*524 98
.S25 22

::;: ;;
-52s  97

*616 81

1;;; ;:
*618  01
a618  42

1.621 2
1.620  2
1.619 1
1.618 1
1.617  0

.850  66
a850 51

-511  29
-511  54

::;; 2
-512 29

-594 94 1.680 8

1:;: :: :::;;: :
*596 12 1.677 S
-596 51 l-676 4

-85941 1 5 0526 21
*526 46
*S26 71
-526  96
-527 20

-618  82 1.616  0

:;:“9  ;; ::::: 8
~620  03 1.612 8
-620 43 1.611  8

-850 35
.850 20
-850  05
0849 89
-849 74

::;; ;$
-513  04
a513 29
es13  54

-596  91

1:;: 3;
-598  09
-598  49

1.675 3
1.674 2
1.673 1
1.672  0
1.670 9

a858 66 10
-858 51

1;:; ;;
t

.858 06 ;:

50

::

::

*527 45

::;: z
a.528 19
.S28 44

a620  83
-621 24
-621 64

:% 4”;

1.610  7
1.609  7
1.608  7
1.607  6
1.606  6

-849  59
*849 43

1;:; :f
-848 97

513 79
-514 04
-514 29
*514 54
*s14  79

a598  88
-599  28
*S99 67
-600 07
a600 46

1.669 8
1,668  7

:‘:f: :
1166s  4

55

:f
58
59

:g: ;:
a623  66
*624  06
-624  46

1,605 5 *848  82
1.604 5 ~848  66
1.603 4 .848 51
1.602 4 -848  36
1.601 4 .848  20

-515  04 0600 86 1.664 3 ~529  92 -624  87 1.600  3 -848 05

cot. Tan.

60
-

, cos.

1010)

cot. Tan. Sin.

,
-
0

:.

:

:

ii
9

10

:1

::

:t
17

:“9

20
ii

13
24

0
:x
S7
56

55
54

:;
51

!50

::
47
46

40
39

:;
36

25
26

;;
29

z
32
31

31

::
34

29

;i

20-
19

::
16

:5
13

:f

10
9
8

z

s
3

:

0

40
41

45
46

:;
49

::

:;
54

bo
-
, ,

58(238

(Continud)
106

 



c

SP:S-1970

TABLE 7A NATURAL FUNCTIONS - Colrtd
32“ (212”) (327”) 147’ 33” (213”) (3269 146“

I
S i n . Tan. cot. CO%

-
0
1

Sin. Tan. cot.
-

0

:

3
4

*529 92
.530 17
.530 41

:::“o “9;

-624 87
-625 27
.625 68
.626 08
.626 49

::% i
1.598 3
1.597 2
1.596 2

.848 05
~847  89
.847 74
.847 59
.847 43

*544 64

::t: f!
.545 37
*545  61

.531 15 .626 89 1.595 2 .847 28
es31 40 .627 30 1.594 1 ~847  12
.531  64 .627 70 1.593 1 *846 97
.531 89 .628 11 1.592 1 .846 81
*532 14 .628 52 1.591 1 .846 66

55

::
52
51

.545 86

.546 10

.546  3.5
a.546 59
~546 83

::

:;
14

-532 38
.532 63
.532 88
.533 12
-533 37

:g; ;;
.629 73
,630 14
.630 55

1.590 0 .846 50
1.589 0 .846 35
1.588 0 .846 19
1.586 9 ,846 04
1.585 9 .845 88

.547 08
347 32

.547 56

.547 81

.548 05

-533  61 .630 95 1.584 9 .845 73 45
.533 86 .631 36 1.583 9 .845 57 44
.534 11 .631 77 1.582 9 .845 42 43
.534 35 .632 17 1.581 8 .845 26 42
~534 60 -632 58 1.580 8 .845 11 41

15
16
17

:f:

~548  29 .655 63 1.525 3
.548 54 a656 04 I.524 3
.548 78 .656 46 1.523 3
,549 02 .656 88 1.522 4
.549 27 .657 29 1.521 4

.534 84 .632 99 1.579 8 ,844 95

.535 09 .633 40 1.578 8 .844 80

.535 34 .633 80 1.577 8 .844 64

.535 58 .634 21 1.576 8 .844 48
$535  83 .634 62 1.575 7 .844 33

40
39

:;
36

.549 51 .657 71
,549 7s .658 13
.549 99 .658 54
.550 24 ,658 96
.550 48 .659 38

*536 07
:$‘;;

.536 81

.537 05

.635 03 1.574 7 *844 17

.635 44 1.573 7 .844 02

.635 84 1.572 7 -843 86

.636 25 1.571 7 .843 70

.636 66 1.570 7 .843 55

35 25 .550 72
.550 97
5si 2i
.55145
.551 69

30
31

::
34

.537 30 *637 07
537 54 .637 48
-537 79 .637 89
.538 04 ,638 30
.538 28 .638 71

1.569 7
1.568 7
1.567 7

::;6”; ;

~843 39
,843 24
.843 08
,842 92
.842 77

.538 53 ~639  12 1.564 7 .842 61

.538 77 .635 53 1.563 7 .842 45

.539 02 .639 94 1.562 7 .842 30

.539 26 .640 35 1.561 7 .842 14

.539 51 .6-M 76 1.560 7 .841 98

25

z:
22

.551 94 *661  89 1.516 8 .833 89 30

.552 18 .662 30 1.509 9 ,833 73 29

.552 42 662 72 1.508 9 .833 56 28

.552 66 .663 14 1.508 0 .833 40 27

.5.52 91 .663 56 1.507 0 .833 24 26

40

ii

44

,539 75
.540 00

::;g $j
$540 73

.641 17

.641 58

.641 99

:z;; ;y

1.559 7 .841 82
1.558 7 .841 67
1.5.57  7 .841  51
1.556 7 .841 35
1.555 7 .841 20

21

20
19

35

:;
38
39

.553 15 .663 98 1.506 1 .833 08 25

.553 39 .664 40 1.505 1 ,832 92 24

.553 63 .664 82 1.504 2 .832 76 23

.553 88 .66S 24 1.503 2 .832 60 22

.554 12 ‘665 66 1,502 3 .83244  2 1

:7”
16

.554 36 .666 08 1.501 3

.554 60 .666 50 1.500 4

.554 84 .666 92 1.499 4

..555 09 .667 34 1.498 5

.555 33 $667 76 1.497 5

t:

4’;:
49

a540 97
.541 22
.541 46
*541  71
.541 95

.643 22

.643 63

:ZZ
.644 87

1.554 7 .841  04
1.553 ; *840 88
1.552 7 .840 72
1.551 7 .840 57
1.550 7 .840 41

::

:;
11

.555 57 .668 18 1.496 6 ~831 47 15

.555 81 .668 60 1.495 7 -831  31 14

.556 05 -669 02 1.494 7 .831 15 13

.556 30 .669 44 1.493 8 .830 98 12

.556 54 ,669 86 1.492 8 .83082 1 1

.542 69

.542 93

.543 17

.645 28 1.549 7 .840 25

.645 69 1.548 7 ,840 09

.646 10 1.547 7 .839 94

.646 52 1.546 8 .839 78

.646 93 1.545 8 .839 62

10

8’

6’

5
4

;
1

0
-

50

::

::

:g; ;; :g “7;
,557 26 :671 13
,557 50 .671  55
.557 75 .671 97

55

5:

::

60
-

,

::::: b:
-543  91
.544 15
.544 40

.647 34

.647 75

.648 17

.648 58
,648 99

,839 46
.839 30
.839 15

:g “s;

1::;: 2’;
.558 47
.558 71
.558 95

.544 64 .649 41

1.544 8
1.543 8
1.542 8

z:, 1:. .

1,539 9 .838 67

cos. cot. Tan. Sin.

60
-

.559 19 -674 51 1.482 6 .829 04 0

cos. cot. Tan.
-

122” (302’) (237”) 57” ‘;;123 (5u5-j

.649 41

.649 82

.650 24
.65065

.651 06

1.537 9
1.536 9
1.535 9

.651 48

.651 89

.652 31

:;:; ;;
I
~ .653 55

.653 97
.65438
.65480

-655  21

1.535  0
1.534 0

~ 15330
1.532 0
1.531  1

---

.838 67 z.838 51
*838  35 58
.838 19
.838 04 zz

.837 88 55

.837 72 54

.837 56 53

.837 40 52

.837 24 51

1.530 1
1.529 1

:::4;;
1.526 2

.837 08 50

.836 92 49
-83676 4 8
.836 60 47
-836 45 46

*835 97 43
.835 81 42
.835 65 41

1.526  4
1.519 5
1.518 5
1.517 5
1.516 6

.83549  40

.83.5  33 39

.835 17 38

.835 01 37

.834 85 36

.659 80 1.515 6 .834 69 35

.660 21 1.514 7 .834 53 34

.660 63 1.513 7 .834 37 33

.661 05 1.512 7 .834 21 32
*661  47 1.511 8 .83405 3 1

.832 28 20

:g: ;; :It
.831 79 17
.831 63 16

1.491 9

::a;:,:
1.489 1
1.488 2

.672 39 1.487 2

.672 82 1.486 3

:g g :::Ff: 4
.674 09 1.483 5

.830 66 10

.83050  -

.830 34. t
,830 17
.830 01 z

.829 85 5

.82969  4

.829 53

.829 36 ;

.829 20 1

cos. ’I

I
-

Sin. ’

107
(Co-dinucd)

 



SP:8-1970

TABLE 7A NATURAL FUNCTIONS - Con/d
34” (214”) (325”)  145’ 35” (215”) (324”) 14-P

I Sin.

- - -__..

0 ..559 19

: .559  .ss9  43 68
3 .SS9 92
4 .S60 16

5 .560 40
4 .S60  .S60 88 64

t .S61 .S61 12  36

10 .S61 60

::. .S62  ..561 84 08

:: .S62 *S62 32 56

15 .562 80

:;
.S63 OS
..563 29

:t 563  .S63 77 53

2 : *S64  564 01 2S

;: 564  ..564 49 73
24 .S64 97

:: -565 .S65 45 21

:: -565 .56S 93 69

29 .S66 17

30 .S66 41

:: 566  .S66 65 89
:: -567  .S67 36 13

;: .567  .S67 60 84

:;: -568 ,568 08 32
39 568 56

t -568  .S69 -80 04
:: .S69  $569 52 28

M .S69 76

45 570 00
: *S70  570 47 24

:: -570 71
fi70  9s

!Y .s71 19
.s7143

;: .S71 as71 67 91
54 -572 15

;: .S72  .S72 62 38

57 .S72 86
S8 .s73 10
59 .573 34

60 .S73 58
-
, I tbs.

Tan.

.674 51

.674 93

.67S 36

.67S 78

.676 20

I.482  6
1.481 6
I.480  7

::tz t

:E : ii
.828 71 ::
.828 55 57
.828 39 56

676 63 1.4779 .828  22 55
*677 OS

~
I.477  0 .828 06 54

-677  48 1.476 1 .827 90 53
.677 90 I.475 1 .827  73 52
.678 32 I.474  2 -827  57 51

.678 75 1.473 3 *d27  41 50

.679  17 I.472  4 a827 24 49

.679 60 1.471  s -827  08 48

.680 02 1.470 5 ~826 92 47

.680 45 1469  6 -826  75 46

.680 88 I.468  7 .826 59 45
*681 30 1.467 8 .826 43 44
-681  73 1,466 9 .826 26 43
.682  1 S 1.465 9 .826 10 42
-682  58 1465  0 -825 93 41

.683  01

.683  43

.683  86
*684  29
.684  71

1464 1
1.463 2
1462 3
1 4 6 1 4
1,460 s

~825  77 40
.825  61 39

::f: % :;
.82S 11 36

.68S 14

.685  57

.686 00

.686 42

.686  85

1.459 6
I:458 6
I.457  7
1,456  8
1.455  9

-824  95 35
.824 78 34
-824 62 33
.82446 3 2
*824 29 31

.687  28

.687  71
-688  14
fgj z

I.455 0 ~824 13 30
I.454 1 -823 96 29
1.453  2 *823 80 28
I.452  3 -823 63 27
I.451 4 .823 47 26

-689  42 I.450 s .823  30 25
*689 85 1449 6 .823  14 24
.690 28 1448  7 .82297  2 3
-690 71 I.447  8 .822 81 22
-691  14 1446 9 .822 64 21

.691  57

.692 00
+692  43
.692 86
*693  29

z: 7
114442
1443 3
1442  4

-82248 2 0
.822  31
-822  14 ::
-821  98 17
.821  81 16

-693 72

:g ;g
.695  02
e69.S  45

14415

::ZG
l-438 8
I.437  9

*821  65 15
.821 48 14
*821  32 13
*821  IS 12
*820  98 11

*69S  88
-696  31
.696 75
.697 18
.697  61

1.437 0
1,436 1
I.435 2
1,434 4
1.433 5

-820 82 10

0820 65~820 48 t
-820 32
-820 15 :

.698 04 I.432  6

.698 47 I.431 7
3698 91 1,430 8
.699 34 I.429  9
*699 77 1.429 0

.81999  5

:“8:;“6;  :
*81949 2
-81932 1

.700 21 I.428 1 *81915 0
--LSin. ’

,“nroI EN

cot.

cot.

Tan

cos. ’
I

I I Sill.
-

0 .s73 58
: -574  .s73 OS  81

: a.574 a574 29 53

s .s74 77
6 .575 01
; -575  .S7S 48 24

9 -575 72

.S7S 96
,576 19

12 ,576 43
13 576 67
14 576 91

:z
.s77 IS

:;
:g; 2;
..573  86

19 .S78  10

2: ,578  ..5?8 33 57
:: .S78 .s79 04 81

24 579 28

:6” .S79  .579 76 52

f; s.579  .S80 99 23
29 ..580 47

30 ..580 70

i; .580  .S81  .S81 41 94 18

34 .S81 65

:6” 1;;:  ;;

:‘8 .S82  ..582 36 60
39 .S82 83

t
.S83 07
583  30

c2

:
:g :;
-584 01

15 .S84 2s

E .S84 .S84 .S84 49 72 96
49 .58S 19

R .585 ~585 43 67

:: ::;; ;s
54 -586 37

:f
.S86 61
*586 84

:; ::g y;
59 .S87 5s

60 I .587 79
--__
I I cos. cot. Tan.

Tan.

.7OO  21 I.428 1
$700  64 I.427 3
-701 07 I.426  4
.701 51 I.425 5
.701 94 1.424 6

-
.819 IS 60
.81899  5 9
~818 82
.818 65 Z!
-81848 56

.702  38 I.423 7 .818  32 55

.702  81 I.422  9 .818 IS 54

.703  2s I.422  0 .81798  5 3

.703  68 I.421 1 .817  82 52

.704 12 1.420 2 .817 65 51

.704 5s I.419  3 -817  48 SO

.704 99 I.418  5 .817  31

.7OS  42 I.417  6 -817  14 z
-705 86 I.416 7 -816  98 47
.706 29 I.415 8 .81681 4 6

-706  73
*707  17
-707  60

:;;: C

I.415 0 .81664  4 5
1.414 1 .81647  4 4
I.413 2 .816 31 43
I.412  4 +816  14 42
1.411  5 .8lS 97 41

.708  91 I.410  6 .81580  40
*709 35 l-409 7 0815 63 39
.709 79 I.408  9 .81546 3 8
.710 23 I.408  0 .8lS 30 37
.710 66 1.407 1 .8lS 13 36

.711 IO 1.406 3 .81496  3 5

.711 54 1.405  4 .814 79 34

.711 98 I.404  5 a81462 3 3

.712 42 1403 7 -81445 3 2
*712 85 1402 8 .81428  3 1

.713  29

.713  73
!4019
I.401 1

-714  17 1.4002
.714  61 1.399 4
-715 OS 1.398 5

-715  49
.71 S 93

::;; ;;
.717 2s

I.397  6 ~813  27 25
1,396 8 -813 10 24
I .39s 9 .81293 2 3
I.395 1 .812 76 22
I.394 2 .812.59 2 1

.717 69
*718 13
.718 57
-719 01
~719 46

:::z:
I.391 6
1.390 8
I.389  9

.81242  2 0

.812 25

.812 08 :z
~81191  1 7
.811 74 16

.719 90
-720  34
.720 78

:;g ;:

1.389 1 .811  57 15
I.388  2 .811 40 14
I.387 4 .811 23 13
1.386 5 .81106  1 2
1.385 7 .81089  1 1

.722  11 I.384  8 .81072  1 0

.722  55 I.384 0 ~8lOSS  9

.722 99 I.383 1 .810 38
-723 44 I.382 3 .810 21 ;
.723  58 1.381 4 .81004  6

.724 32 1,380 6 .809 87
-724  77 1.379 8 -809 70 :
.72S 21 I.378  9 .809 53
-725 65 1.378 1 .809 36 z
~726  10 1.377 2 .809 19 1

.726 54 1.376 4

cot. cos. I ,

~814 12 30
.813 95 29
.813 78 28

.813 61,813 44 $2

*809 02 0
-

Sin. ’

108
(Cohwed)
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36” (216”)
TABLE 7A NATURAL FUNCTIONS - (‘(m/c/

(322”) 142’(323 ‘7-
, Sin. Tan. cot. cm. I

-
0

l
3
4

_ _ _  _..
.587 79
.588 02
.588 26
.588 49
.588 73

_ -
.726 54
.726 99
.727 43
.727 88
.728 32

____
1.376 4
1.375 5
1.374 7
1.373 9
1.373 0

.809 02

.808 85
-808 67
.808 50
.80X 33

-

60

::
57
56

.588 96 .728 77 1.372 2 .808 16 55

.589 20 .729 21 1.371 3 .807 99 54
,589 43 .729 66 1.370 5 .807 82 53
.589 67 .730 10 1.369 7 +07 6S 52
-589 90 .730 55 1.368 8 %07 48 51

.590 14 .731 00 1.368 0 .x07 30 50

.590 37 .73144 1.367 2 .807 13 49

.590 61 ,731 89 1.366 3 .806 96 48
,590 84 .732 34 1.365 5 .806 79 47
.591 08 .732 78 1.364 7 .806 62 46

15 ,591 31 ?33 23 1.363 8 .806 44
16 .591 s4 ,733 68 1,363 0 ,806 27
17 .591 78 .734 13 1.362 2 .806 10
18 .S92  01 .734 57 1.361 3 %JS  93
19 ,592 25 .73s 02 1.360 5 .805 76

45 15

:: ;;
42 18
41 19

20

z:
23
24

.592 48 ,735 47 1.359 7 .ROS  58

.592 72 .735 92 1.358 8 m5 41

.592 95 .736 .37 1.358 0 .805 24
,593 18 ,736 81 1.357 2 .SOS 07
,593 42 ,737 26 1.356 4 .804 89

tt
38
37
36

,593 65 .737 71
.593 89 .738 16
,594 12 ,738 61
.594 j6 .739 06
.S94 59 .739 51

1,355 5
1.354 7

;:g ‘1’
1.352 2

.80-t  72

.804 55

.804 38
m4 20
,804 03

3.-
;s

:;
3i

30 ,594 82 ,739 96 1.351 4 .803 86
31 .59S 06 ,740 41 1.350 6 ,803 68
32 .595 29 ‘.740  86 1.349 8 .803 51
33 .595 52 .741  31 1.349 0 ,803 34
34 .S’)S  76 .741 76 1.348 1 .803 16

35
36

:;
39

.595 99 ,742 21 1.347 3 ,802 99

.596 22 .742 67 1.346 5 .802 82

.596 46 ,743 12 1.343 7 .802 64

.506 69 .74R 57 1.344 9 ,802 47
,596 03 .x4 02 1.344 0 ,802 30

t:
23
22
21

,597 16 ,744 47 1.343 2 ,802 12 20
.s97 39 ,744 92 1.342 4 .801 95 19
.S97 63 ,745 38 1.341 6 .801 78 18
.597 X6 .745 83 1.340 8 ,801 60 17
.59X 09 ,746 28 1.340 0 .801 43 16

.598 32 -746 74 I.339 2

.59X  56 .747 19 1.338 4

.598 79 .747 64 1.337 5

.599 02 .748 10 1.336 7
,599 26 .748 55 1.335 9

:g g
.800 91
.800 73
.800 56

15

t:

::

,599 49 .749 00 1.335 1 .800 38
,599 72 .749 46 1.334 3 .800 2 1
,599 95 .749 91 1.333 5 .8OO  03
.6Otl 19 .750 37 1.332 7 ,799 86
,600 42 .750 82 1.331 9 .799 68

10
9
8

:

.6OO 65 .751 28

.600 89 .7Sl 73

.601 12 ,752 19

.601 35 .752 64

.601 58 .753 10

1.331 1

:::;!j :
1.328 7
1.327 8

.601 82
___

cos.

.753 55 1.327 0

,799 5 1
.799 34
.i99 16
.798 99
.798 81

.798 64
_-

cot. Tan. Sin.

106”) (233

s

;
1

0
-
,

z

Sin. Tan.
I

Cot. (‘I,<.

-.
0

;

:

~. -.__-.
.601  82 .753 55
.602 05 .754 01
.602 28 .754 47
.602  5 1 .754 92
.602 74 .755 38

~.~~..
1.327 0
1.326 2
1.325 4
1.324 6
1.323 8

_.
,798 64
.798 46
-798 29
.798 11
.797 93

.602 98 .755 84 1.323 0 .797 76

.603 21 .756 29 1.322 2 .79758

.603 44 .756 7S 1.321 4 .797 41
,603 67 .757 21 1.320 6 .797 23
,603 30 .757 67 1.319 8 .797 06

10
11e
:;
14

.604 14 ,768 12 1.319 0 .796 88
,604 37 .758 58 1.318 2 .796 71
.604 60 .759 04 1.317 S .796 53
.604 83 .759 50 1.316 7 .796 35
,605 06 .759 96 1.315 9 .796 18

,605 29 ,760 42
,605 53 ,760 88
.605 76 .761  34
%OS  99 .7hl so
.606 22 .762 26

j 1.315  1.314 3 1

;::;;;
1.311 9

.796 00

.793 x3

.795 65
,795 47
.795 30

.606 4.S .762 72 j 1.311 1

.606 6X .763 1X 1.310 3

.606 0 1 ,763 64 1.309 5
Yi07 14 .764 10 1.308 7
.607 35 ,764 56 / 1.307 9

.975 12

:;;; p;
.79-t  59
,794 41

,607 61 .765 02 1.307 2 .794 24
.607 84 ,765 48 1.306 4 .794 06
.608 07 .765 94 1.305 6 .793 88
.608 30 ,766 40 1.304 8 .i93  71
.608 53 .766 S6 1.304 0 ,793 53

30

:;
33
34

.608 76 ,767 33 1.303 2
,608 99 ,767 79 1.302 4
.609 22 ,768 2S 1.301 7
,609 45 .768 71 I.300 9
.609 68 .763 18 1.300 1

.793 35

:;;; :;
.792 82
,792 64

35 ,609 91
36 ,610 15
37 .610 38
38 %lO 61
39 ,610 s4

,769 6+
,770 10
,770 57
,771  03
,771 1’3

1.299 3
1.298 5
1.297 7
1.297 0
1.296 2

,792 47
.792 29
.792 11
,791 93
.791 76

40

I::
43
44

,611 07 .771 96 1.295 4 .791 58
fill 30 .772 42 1.294 6 ,791  40
,611  53 .772 89 1.293 8 .791 22
.61t 76 .773 35 1-293 1 ,791 05
.611 99 .773 82 1.292 3 .790 87

45

::
48
49

.612 22

.612 45

.612 68

.612 01
,613 14

.774 28

.774  7.5

.7;5 il

.775 68

.776 15

1.291 5 .790 69
1.290 7 .790 5 1
1.290 0 .790 33
1.289 2 .790 16
1.288 4 .789 98

1.287 G
1.286’ 9

50 .613 37 .776 61
51 .613 60 .7?7 08
52 .613 83 .777 54
53 ,774 06 ,778 01
54 .614 29 .778 48

1.286 1
1.285 3
1.284 6

.789 80

.789 62
,789 44
.789 26
.789 08

55 .614 51 .778 95 1.283 8 .788 91
56 .614 74 .779 41 1.283 0 .788 73
57 *614 97 .779 98 1.282 2 .788  5.5
58 .615 20 .780 35 1.281 5 .788 37
59 -615 43 .780 82 1.280 7 .788 19

60
-.
,

.615 66 .781 29 1.279 9 .788 01

I

60
SJ
58
57
56

~ .ss
1 54

53
52
51

50

51:
47
46

45

:;
1 42

41

I40
39

’ .::
36

35
34
33

~32
31

30
29
28
27
26

25

::

f :

20

f “x
::

*5

Tan. Sin.

14
13
12
11

10
9
8

6’

:
3
2
1

0
-

CO% cot.

109
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TABLE 7A NATURAL FUNCTIONS - Cwztd
(321’) 141” 39’ (219”) (320”) 140”

Sin. Tan.

-

-
cot. COS. I

2;: Z
.616 12
.616 35
.616 58

.781 29 1.279 9 .788 01

.781 75 1.279 2 .787 83

.782 22 1.27X 4 ,787 65

.782 69 1.277 6 .787 47

.783 16 1.276 9 .787 29

-

60
59
58
57
56

*616  81

::::: z
.617 49
*617 72

*783 63
.784 10
*784 57
.785 04
.78.5 51

.276 1 .787 11

.275 3 .786 94

.274 6 .786 76

.273 8 .786 58
,273 l .786 40

55

::

::

~617  9.5 .785 9s
.618 18 .786 45
-618  41 -786 92
.618 64 .787 39
.618 87 .787 86

,272 3
.271 5
.270 8

:
.270 0
.269 3

-786 22
-786 04
3785 86
.785 68
a785 SO

.619 09 .788 34 1.268 5 .785 32
a619 32 .788 81 1.267 7 .78.5 I4
.619 55 .789 28 I.267 0 *784  96
.619 78 .789 75 I.266 2 .784 78
.620 01 .790 22 1.265 5 .784 60

45

z
42
41

.620 24 .790 70

.620 46 .791 17

.620 69 .791 64

.62O 92 -792 12

.621 15 .792 59

.264 7 .784 42

.264 0 .784 24
.263 2 .784 05
.262 4 *783 87
.261 7 -783 69

.621 38 .793 06

.621 60 .793 54

.621 83 .794 01
*622 06 .794 49
*622  29 .794 96

1 .260 9
.260 2
.259 4
.258 7
.257 9

.783 51
~783 33
.783 15
.782 97
.782 79

35
34

z
31

*622 51

:;;; ;;
*623 20
*623 42

,795 44 1.257 2 *782  61
-795  91 I.256 4 .782 43
*796 39 I.255 7 .782 25
.796 86 1.254 9 .782 06
.797 34 1.254 2 .781 88

35 .623 65
36 ~623 88
37 .624 11
38 *624 33
39 .624 56

.797 81
-798 29
.798 77

:;;; ;;

1.253 4
1.252 7
1.251 9
1.251 2
1.250 4

:g; :;
.781 34
.781 16
.780 98

.624 79

:g: ;;
.625 47
.625 70

-800 20 1.249 7
.800 67 1.248 9
.801 15 1.248 2
0801  63 1.247 5
-802 11 1 a246 7

:;g ‘6;
.780 43
*780 25
$780 07

-625 92 *a02 58
.626 15 .803 06
*626 38 *803 54
.626 60 .804 02
$626  83 .8O4  50

::z ;
1.244 5
1.243 7
1.243 0

.779 88
*779  70
.779 52
.779 34
.779 16

-627 06 ,804 98 I.242 3
*627 28 .805 46 1.241 5
*627  51 .805 94 1.240 8
$627 74 *806 42 1.240 1
,627 96 ,806 90 1.239 3

.778 97

:;;; ;:
.778 43
.778 24

~628  19
,628 42

:g; g;
.629 09

.807 38

:$)‘8 ;:
.808 82
a809 30

I.238 6
I.237 8
1.237 1
I.236 4
1,235 6

.778 06

.777 88

:::; t;
.777 33

-629 32 .809 78
- - - -

CO% cot.

1.234 9 -777 1.5
.- -

Tan. Sin.

s

:
1

0
-

I

(23l+

Sin. Tan. cot. cos.
--

.629 32
-629 55
.629 77

:;g ;;

__-
-809 78
.810 27
*MO  7.5
.811 23
.811 71

;%;’
11233  4
1.232 7
1.232 0

.777 15

$7: ;;
.7&m
a776  41

.812 20
s-812  68
*813 16
a811 64
*814 13

1.231 2

:2:8 ;
I:229 0
1.228 3

.776 23
*776 05
.775 86
-775 68
.775 50

,814 61 1.227 6 *775  31
-81.5  10 1.226 8 -775 13
*815 58 I.226 1 -774 94
,816 06 I.225 4 .774 76
.816 55 I.224 7 .774 58

.817 03 1.223 9
-817 52 1.223 2
,818 OO 1.222 5
,818 49 1.221 8
~818  98 1.221 0

.774 39

.774 21

.774 02

::;; g

+19 46 1.220 3
.819 95 1.219 6
.820 44 I.218 9
.820 92 I.218 1
.821 41 1.217 4

.773 47

:;;; :;
.772 92
.772 73

~821  90 I.216 7 .772 55
.822 38 1.216 0 -772 36
.822 87 1.215 3 .772 18
.823 36 1.214 5 .771 99
.823 85 1.213 8 *77l 81

-
0

:
3
4

::

:;
14

15

:;
18
19

30
31
32

::

50

::
53
54

55:
57
58
59

60

,

-
0

:

:

t

;:
9

:Y

-
60
59
58

.630 45
-630 68
.630 90
a631 33
*631 3.5

~631 58

:;;: g
.632 25
.632 48

.632 71

.632 93

.633 16

:g: 2;

2
43
42
41

40
39
3R

.633 83
~634 06
.634 28
:634 51
.634 73

.634 96
-635 18
.635 40
.635 63
-635 85

.636 08

.636 30

.636 53
*636 75

, .636 98

:t
14

j7
36

E
27
28
29

30
31

;a

35

3376

35
34

3”;
31

:;g ;:
-825  31
*825 80
-826 29

1.213 1 .771 62
1.212 4 a771  44
1.211 7 -771  25
1.210 9 .771 07
1.210 2 *770 88

30

xi
27

0637 20 a826 78 1.209 5 .770 70
*637 42 -827 27 1.208 8 .770 51

/ *63765 -827 76 1.208 1 *770 33
.637 87 .828 25 1.207 4 *770 14
,638 10 *828 74 1.206 6 *769  96

1.205 9
1.205 2
I.204 5

:::“d3  Y

.638 32 .829 23

.638 54 .829 72
638 77 .830 22
.638 99 .83o 71
*639’22 .831 20

.769 77

.769 59

.769 40

.769 21
~769  03

.639 44

.639 66

.639 89

.640 11

.640 33

.831 69

.832 18

.832 68

:;;: g

1.202 4
1.201 7
1.200 9
1.200 2
1.199 5

*76U 84

:;z; 2;
-768 28
.768 10

.640 56

.640 78

.641 00

.641 23
,641 45

:;;t ;; ::1;: :
+35 14 I.197 4
.835 64 1.196 7
.836 13 I.196 0

.767 91

.767 72

.767 54

.767 35
,767 17

.641 67

.641 90

.642 i2
~642  34
.642 56

1.195 3
I.194 6
1.193 9
1.193 2
1.192 5

.766 98

:;;t ;y
*766 42
.766 23

.642 79 .839 10 1.191 8 -766 04

cot. Tan. Sin.

$3
39

45
46

::
49

50
51

z:
54

60
-

,,

(Confinuod)
110
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TABLE 7A NATURliL FUNCTIONS - Conld
41° (221”) (318”) 13s”

35

:4
38
39

LO
-
,

Sin.

:;:; ;;
.643 23
-643 46
.643 68

-643 90 .a41 58
.644 12 .842 08
-644 3 5 .a42 58
*644 57 .a43 07
.644 79 *a43 57

*645  01

1;:: iz
a645 68
-645 90

%I4 07
.a44 57
$845  07
.845 56
.846 06

.646 12

.646 35

.646 57

::4 ;;

.846 56

.a47 06
*a47 56
..a48 06
-848 56

.647 23 .849 06

.647 46 .849 56

.647 68 %50 06

:z:; ;; :;:y ;;

.648 34
*648 56
-648 78
.64YOl
*649 23

.649 45
-649 67
.649 89
.650 11
.650 33

.650 55
*650 77
.651 00

:$ ;

.651 66

.651 88

:g; :;
.652 54

.653.86
-654 08
.654 30
*654 52
.654 74

.864 19
,864 70
.a65 21

:g- ;:

.654 96 .a66 74
*655 18 ,867 25
-655 40 .867 76
-655 62 .868 27
.655 84 a868 78

.656 06 .869 29 1.150 4

Tan.

.a39 10

:;.g 8;
-840 s9
.841 08

.a51 57

.852 07
*a52 57

1;;; !j;

*854 08 1.170 a

:g: ;; ::tZ Z
.a55 59 1.168 8
+56 09 I.168 1

.856 60
~857 10
-857 61
.a58 11
.858 62

1.167 4
1.166 7

::::; t
I.164 7

.a.59  12

.859 63

.a60 14

.860 64

.861 15

a861 66

:;g g
.863 18
-863 68

cot. Tan.

cot.

1 1.191 8
1.191 0
I.190 3
1.189 6
1.188 9

I.188 2
I.187 5
1.186 8

I . 1 8 6 1
1.185 4

1.184 7
1.184 0
1.183 3
1.182 6
1.181 9

1.181 2 a763  23 45

:::t: i ::z iii! t:
1.179 2 -762 67 42
1.178 5 .76248  4 1

1.177 8
1.177 1

:x ;
1.175 0

-762 29 40
.762 10 39
.761 92 38
-761 73
-761  54 ;6’

1.174 3
1.173 6

::::;;
1.171 5

I.164 0
1.163 3
I.162 6

::tt: 2’

1.160 6
1.159 9
l-159 2
1.158 5
1.157 a

1.157 1
1.156 5

::::: ;
1.154 4

::t:i Y
I.152 4
1.151 7
1.151 0

cos. ’

-- -

::z: it :i
a765 67 58
a765 48 57
a765 30 56

*765 11 55
*764  92 54
-764 73 53
.76455 5 2
.764 36 51

*764 17 50
a763 98 49
*763 80 48
.763 61
.763 42 t;l

*761  35 35
.761 16 34
-76097 3 3
.760 78 32
.760 59 31

.760 41 30
*760  22 29
a76003 2 8
.759 84 27
e7.59 65 26

,759 46 25
.759 27 24
-759 08 23
.758 a9 22
*758 70 21

.758 51 20

.758 32 19

.75813 1 8
-757 94
.757 75 :6’

*757 56 15
-757 38
.757 19 :“;

:;:;gj  l211

.756 61 10

f

ii

, Sin.
-___

0 .656 06

I -656 .656  28 SO

: .656  *656  72 94

f -657  ~657 38 16

P .657  .657 81 59

9 .658 03

10 .658 25

:: -658  a658 47 69
13 -658 91
14 .659 13

15 .659 35

:; .6.59  .659 56 78

:; *660  .660 00 22

20 .660 44

;: -660  .660 66 88

i: .661  *661 09 31

2: .661  .661  75 53

:i .66197  *662  18
29 .662 40

30 *662 62
:: -663 *662 06 84

i: .663  .663 49 27

15 *663 71

I,” .664  663 93 14

tt :;;4’ 5”;

.664 80

.665 01
0665 23

ii .665  .665 45 66

L5 .665 88

i; :gz :;
ca .666 53
c9 *666 7.5

50
jl
52
i3
j4

.666 97

.667 18
-667 40
.667 62
*667 83

55 I .668 05
$6 .a68 27
57 .668 48
58 a668 70
59 a668 91

b0 1 a669 13

Tan.

-869 29
*869 80
.a70 31

:;;y ;;

*a71  a4
a872 36

1 :;;; i;
.973 89

*a74 41
*a74 92
.875 43
*a75 95
.876 46

‘879 55
.aao 07
.a80 59
.a81 10
-881  62

.882 14

.882 65

.a83 17
*883 69
.S84 21

-884 73
%8.5  24
-885 76

.887 32
.887 48
.888 36
.888 88
.889 40

.889 92

.a90 45

.890 97

.a9149
-892  01

*a92 53
~893 06
.893 58
.894 10
.894 63

*a95  15
-895 67
a896 20
:896 72
.a97 25

a897 77
-898 30
a898  a3
a899  35
a899 88

+OO 40

cot.

~ cot.

i 1*1504
1.149 7
1.149 0
1.148 3
1.147 7

1.147 0
1.146 3
1.145 6
1.145 0
1.144 3

1.143 6
1.143 0
1.142 3
1.141 6
1.141 0

1.140 3
1.139 6

::g ;
1.137 6

1.136 9
1.136 3
1.135 6

zt ;
1.133 6
1.132 9
1.132 3
1.131 6
1.1310

1.130 3
1.129 6

:::t: i
1.127 6

1.127 0
1.126 3
1.125 7
1.125 0
1.124 3

1.123 7
1.123 0

::;g::
I.121 1

1.120 4

::KI:
1.118 4
I.117 a

1.117’1
I.116 5

::t::  ;
1.114 5

::::: (1
1.112 6
1.111 9
1.111 3

1.110 6

Tan.

CO% ’

.754 71 -ii

:::‘4 :; :;
.764 14 57
e7.53 95 56

-753 75 55

.7s3 .% ::
:::; ;;:
.752 99 5’:

.752 8 0 54

.752 61.7S2 41 2
I::;;; g

.751 84 45

.7.51 6.5 44
a751 46 43
.751 26 42
.751 07 41

::g g jz
.7SO 50 38

e750  3o :6’*750  11

.749 92*749 73 ;i

.749 53
*749 34 ::
.749 15 31

.74a 961;;; :; 2

.748 38 it
,748 18 26

~747 99 25
*747 80 24
.747 60 23
*747 41 22
-747 22 21

*747 03 20
.746 83 19
~746  64 18
.74644  1 7
*746 25 16

:;74t ;I 15 14

*745 67.74s 48 :51
.735 28 11

.74s 09 10

.744 89 9
*744 70

:g ;:
;
6

*744 12
.743 92
-743 73
-743 53 ;
,743 34 1

*743 14 1 0

I
-

Sin. ’
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42”

, Sin. Tan. cot. cos. , I Sin. Tan. cot. CO%

-
0

k
:

.669  56

.669 78

.669 99

.900  40

.900  93

.901 46

.901 99

.902 51

I.110  6

::;;; ;
I.108 7
I.108 0

-__

:;;; ;:
.742  76
.742  56
.742  37

- - -
0 .682  00

;
.682 21
.682  42

:
,682 64
.682 85

.932 52 I.072  4 .731 35
-933 06 1.071 7 *731  16
*933 60 I.071 1 .730  96
.934  15 1 .oio 5 -730  76
.934  69 I*069  9 .730  56

.670 21 +03 04 I.107 4

.670  43 -903 57 I.106 7

.670  64 .904  10 I.106 1

.670  86 .904 63 1.105 4

.671 07 .905  16 I.104 8

.742  17

.741 98

:;z: ;;
.741 39

-
50
i9
58
57
56

55

::

:T

50

:;

:z

45

z
42
41

40
39
38
37
36

35

;:

::

30

;:
27
26

25

g

21

20
19
18

::

15

::

::

Ia
9

;
6

:

:
1

a
-

,

:
-683 06
.683 27

7 *683 49

t
.683  70
.683 91

.935  24

.935 78
-936 33
.936  88
.937 42

a730  36

::;!j if
0729 76
-729  57

::
12
13
14

.671 29
,671 51

:g; ;;
.672 15

.905  69

.906 21
,906 74
,907 27
*907 81

I.104 1 .741 20
I.103 5 .741 00

:::z; ; :;g ;y
I.101 6 .740 41

10 .684  12

1:
.684  34
.684 55

::
.684  76
.684  97

.937  96
*938 52
.939  06
.939 61
.940  16

I.066 1
I.065 5

::g: ;
I.063 7

-729 37
-729  17
*728 97
-728  77
.728 57

15
16

:;
19

*672  37 .908  34
,672 58 .908 87
,672 80 ,909  40
,673 01 .909 93
.673 23 .910  46

::tg 3”
I.099 6
I-099 0
I.098 3

*740 22
a740  02
.739  83
-739 63
.739  44

15
16 :g :;

:‘8
.685 61
.685 82

19 .686 03

:Y
$86 24
.686 45

::
.686  66
.686 88

24 .687  09

.940 71

.941 25

.941 80

.942  35
,942  90

.943 45

.944  00

.944  55

.945 10

.945 65

1.063 0 .728  37
I.062  4 .728  17
I.061 8 .727  97
1.061 2 ~727 77
I.0606 .727  57

20

::
23
24

.673 44 .910  99

.673 66 .911 53

.673 87 ,912 06

.674  09 .912 59
,674  30 .913 13

.097  7
,097 1
.096 4
G9.i  8
.095 1

-739 24

::;I: Z
.738  65
-738 46

I.059 9 .727 37
I.059 3 .727 17
1.058 7 .726  97
I.058  1 .726 77
I.057 5 .726  57

2.5 .674  52 .913 66
26 .674 73 .914  19
25 .674 95 .914  73
2s .675 16 .9lS 26
25 ,675 38 .915 80

.094  5 .738  26
-093  9 -738 06
.093  2 -737 87
.092  6 .737 67
.091  9 -737 47

:z .687  .687 30 51

;z .687  .687 72 93
29 .688 14

.946 20

:;g if
.947 86
.948 14

I.056 9 .726 37
I.056 2 .726  17
1.055 6 .725 97
I.055  0 .725 77
1.054  4 .725 57

3(
31
3:
3:
34

31
3f
3;
32
35

4E

t:
4:
44

4!
4t
4;

::

5(
51
52
5?
54

5!

5:

:;

6a
-
,

fi75  59 .916 33 I.091 3 .737 28
,675 80 .916 87 I.090 7 .737 08
,676  02 .917  40 I.090 0 -736 88
.676  23 -917 94 I.089 4 .736  69
.676  45 a91 8 47 I.088 8 *736 49

30 .688 35
31 ,688 57

:g; ;;
~689 20

.948  96 1.05.3  8 .725 37

.949  52 I.053 2 .725 17

.950  07 I.052 6 9724 97
-950  62 I.051 9 .724  77
-95118 I.051 3 .724  57

:g:: ;;
.677  09
.677  30
-677 52

.919 01 I.088 1

.919  55 1.087 5

.920  08 1.086 9

.920  62 I.086 2
3921  16 I.085 6

.736  29

:;;: ;;
.735 70
.735 51

35 -689 41
36 .689 62

.689 83

:gg

.95173

.952  29

.952  84

:;g ;;

I.050 7 .724 37
I.050 1 .724  17
I.049 5 -723 97
I.048 9 .723 77
I.048 3 -723 57

.677  73

.677 95

.678  16

.678  37
+j78 59

::XR!
I.983 7
1.083  1
I.082 4

-735 31
.735 11
*734  91
$734 72
-734 52

.954 51
-955 06
$955 62
a95618
*9S6 73

I.047 7
I.047  0
I*046  4

::z

-723  37
.723 17
0722 97
*722 77
-722 57

-924 39
.924  93
-925 47
.926 01
.926 55

I.081 8
I.081 2
1 *OS0  5

K% ;

40 .690 46

:: .690  .690 67 88

z -691  *691 09 30

45 *691 51
46 -691 72

tS .692  .691 93 14
49 .992 35

-957 29
-957 85
.958 41
-958 97
*959 52

1fl446

::zz
I.042 8
I.042 2

-722  36
-722 16
.721 96

:::: ;t

.679  87

:z;z 5:
.680 51
,680  72

.927 09

.927 63
*928 17
.928  72
-929 26

.733 33

.733 14

.732  94

.732 74

.732  54

50 .692 56

:a :g; ;;
53 .693 19
54 .693 40

.960  08
-960  64
.961 20

:;z; ;;

:72l 36 10
*721  16 9

:g ;; ;
.720  55 6

:gy ;:
.681 36
-681 57
*681  79

.929  80

:;:o” ;;:
*93143
*931 97

I.075 5
I.074  9

::x;: %
I.073  0

55 .693 61

:;
.693  82
.694  03

55:
*694 24
.694 45

*962  88
,963 44
-964  00

.964 57
.965 13

I.038 5

: :“o:: z
I.036 7
I.036 1

*682 00 3932 52
- -

cot.

I.072 4

:;:; :‘:

:::: ;:
-731 55

*731  35 60 ~694 66
- -

~965 69 I.035 5

:;;“o ;:
*719  95

:::; :;

.719  34

cos. Tan. Sin.

(22;

, I cos. cot. Tan. Sill.

132’ (312’)

TABLE 7A NATURAL FUNCTIONS - Cot&
(317”) 137c 42” (223’) (316’1  136”

-iii
59
58

:‘6

55
54

:;
51

60

‘4:
47
46

z
43
42
41

40
39

:;
36

35
34
33

::

30
29
28

2”;

25
24

g

24I

::
17
16

15

::
12
11

5
4

:
1

0
-

133’ (313”) (226”) 4b“

112
(ConliHWd)
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TABLE 7A NATURAL FUNCTIONS - Contd
44, (2240) (315”) 135”

, Sin. Tan. cot. cos. ,

0 a694 66

: ,694 -695  87 08

:;gz ;; 1.035 5 a719 34 60

*966 81 :::z:: I: ::;;: ;z :t

: :g g -967  -967 38 94 f:% : :;g ;; ::

f :g: ;y ~968  50 1.032 5 ::g :; CEO 55

7 -696  $ 2 :;g 6”; ::oO:t ; :::; ;; ::

t -696 -696 54 3 -970  -970 20 76 1.030 1.030 7 1 .717 52 52 51

:: -696  *696  75 96 :;:: ;; 1.029 5
:: :g; :; ~972  46

:;;; ;;

1.027 : :E I:  7
*717  -717 32 11 f !
-716 .716 91 71 48

14 -697 58 1.027 1 ~716  50 2

::, a697 ,698  79 00 a974  -974 72 16 1.026  1.025 9 5 -716  *716  30 10 44 45

17 -698 21 -975 29 1.025 3 *715 90
:: -698  -698  42 62 *975  -976  86 43 1.024 1.024 7 1 .715  *715  49 69

:;
41

;: -698 83

:tZ

:t:: EZ 1.023 1 a023  0 5 -715  .715  29 08 40

E

:% ZFl

-978 -978 70 13 1.022 1.021 4 8 *714 -714  85 65 37 ;:

24 *979 27 1.021 2 .714 47 36

25 *699 87 -979 84 l-020 6 .714 27 35
26 -700 08 -980 41 1.020 0 -714 07
z: ::g i; *980 98

:g: ::

1.018  1.019 4 8 -713  .713  66 86 :::

29 ,700 70 1.018 2 *713 45 R

30 -700 91
::. :;g ::

g; $I I.017 6 -713 25 30
1.017 0 29-983 84 .713  *712  05 84

;: -701 a701  74 53 -984 -984  41 99 E 1.015 ;: 2 .712  .712  43 64 f; 26

35 *70195 -985 56
.712 23 25

:7” -702 *702  36 15 *986  *986  71 13
%:t:
1.013 5 -712 .711 03 82 :

36 *702 57
39 *702  77

:;g g
f

::X:f S -711 62
*71141 f :

: -702 98

:;;; ~703  :; 60

*988  -989 43 01 1.011 1.011 7 1 *711  *711  00 21 20

::
19

;989  -990  58 16 1.010 1.009  9 5 -710  -710 80 59 18

44 ,703 81 990 73 l+IO94 *710  39 ::

45 *704 01 +9131 1.008 8 15
46 ::g i; :;;: !g 1.008 2 :;tpg ;;
:: I.007  l-007  6 0 *709 78,704 63

:;;3” g

:;
.709 57

49 -704 84 1.006 4 .*709  37 :1

.z *705  -705 05 25 :;;; 3: :‘% I -709 16 10

:i l&7 1.0041
a708 96

*705  -705 46 67 1;;: ;:
9

.708 75

54 -705 87
-705 55

-996 52 l*OO3  5
;

3708 34 6

55 ,706 08 -997 IO 1.002 9
56 *706 28

*if-B  13 5
*997  68 1.002 3

31 :;zz -706  49 -998  999 *998  42 26 84

GO7 93

I+01 I.001 7 2

4

.7(‘7 72
1WlO6 :;II:: ::

:
1

60 .707 11 l@OO lmO0 *707  11 0

, cos. cot. Tan. Sin. ,

134* (314O)

113

 



c .----_.._ .__..___ ._~

SP : 8 - 1970

)” (180”)
TABLE 7B NATURAI

(359”) 179” 1” (II
,FUNCTIONS - SECANTS AND COSECANTS

(358’) 178’ 2’ (182’) l770(35:

Sec. csc. csc. I

57.299
56.359
55.451
54.570
53.718

60
jr

:;
56

52892 55

::s;i :‘:
50.558 52
49.826 51

49.114
48.422
47.750
47.096
46.460

42.976
42.445
41.928
41.423
40.930

40448
39.978
39.519
39.070
38.631

35

i:

::

38.202

331%
36.970
36.576

30
29

f;
26

1.000 4 36.191
1 .ooo 4 35.815
l-000 4 35445
1 .ooo 4 35.084
la004 34.730

25
24

;;
21

l*OOO 4 34.382
la00 4 34.042
I*000 4 33.708
1 .ooo 4 33.381
1.000 5 33.060

32.746
32.437
32.134
31.836
31.544 .

if
13
12
11

la005 31.258
lWO5 30.976
l+OOS 30.700
1*0005 30.428
lWO6 30.161

10
9
8

i

lWO6 28.654

I

::
::
14

20

::

;:

25

:4
28
29

30

::
33
34

35

:;
38
39

45

i!:
48
49

50
51
52

::

55
56
57

:i

60
-

I

Sec. csc. ISec.

1 .ooo  0
1+000

::$: 8
la00 0

::::x
l+OO 0
1aOOo
1.000 0

::%G
lWO0

::ztx

la0 0

::zz:

::%i 8

::$Z
1 .ooo 0
1.000 0
1 .ooo 0

1 .ooo 0
1.000  0
1 .ooo 0
1 .ooo  0
1 .ooo 0

1,
1
1

:

:

:
1

,000 0
.ooo  0
.ooo  0
.ooo  0
.ooo  0

so00 1
.ooo 1
.ooo 1
*ooo 1
al0 1

1 .ooo
1 .ooo
1 .ooo
1 .ooo
1 .ooo

:
.ooo
,000

1 .ooo
:

.ooo

.OOO

:
.ooo

1 :E
: :E

50
59
58
57
j6

50

:;

:;

:4

::
41

30
29

z;
26

25
24

ii
21

20
19

:;
16

10
9

;
6

:
3
2
1

0
-

I

la00 2
1aOo 2
lmO2
la00 2
1 .ooo 2

la00 2
lmO2
la002
la002
la002

la006

::%Z
1+006
la007

lGOO8
lGOO8

:‘i%i
l&08

1mo8

::g;
la009
l@xl9

27.508
27.290
27.075
26.864
26.655

26.45 1
26.249
26.050
25.854
25.661

25.471
25,284

i::;:
24.739

;t:::i
24.216
24.047
23.880

23.716
23.553
23.393
23.235
23.079

22.926
22.774
22.624
22.476
22.330

22.187
22-w
21904
21.766
21.629

~~‘%
211229
21 a098
20.970

2@,043
20.717
20.593
20.471
20.350

20.230
20.112
19.995
19.880
19.766

19.653
19.541
19.431

:;:;R

19.107

Sec.

5 437.7
L 718.9
L 145.9

85944

687.55
572.96
491.11
429.72
381.97

343.78
312.52
286.48
26444
245.55

229.18

2%;;
190:99
180.93

:i::;;
156.26
149.47
143.24

137.51
132.22
127.33
122.78
118.54

114.59

: Kit
104:18
101.11

98.223
95.495
92.914
90.469
88.149

55.946
83.849
81.853
79.950
78.133

76.397
74.736
73.146
71.622
70.160

68.757

ZZ
64.866
63.665

62.507
61.391
60.314
59.274
58.270

a002
a002

1%:
.ooO 2

a002

:z;:
a00 3
a003

::zE
1.000 3
1 .ooo 3
1.000 3

1 .ooc 3
1 .ooo 3
1 .ooo 3

::%z

1 .ooo 3
1 .ooo 4
la00 4
1 .ooo 4
1.0004

::x::
1*0005
la00 5
1 .ooo 5

:z%
1.0006
1*0006
1+006

::t%
la001

::i%

1~000  2

csc. CSC. Sec. I

-

(3 (2(90° (270”) (269”) 89’ 91” ( 92” (272”) ‘) 87O

114
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TABLE 7B
3’ (183”) (351

N.ATURAL  FUNCTIONS - SECANTS AND COSECANTS - Contd
4O (184”) (355”) 175” 5” (185”)6”) 176’ (334-

I sec. CSC.

1.003  8 11.474 60
1.003 8 11.436 59
1.003 9 11.398 58
1.003 9 11.360 57
1.003 9 11.323 56

1.003 9 11.286
1.004 0 11.249
1+X)40 11.213
l+JO40 11.176
la?4 1 11.140

s5
54

::
51

::
12

::

1.004 1
1.0041
1.004 1
1.004 2
1.004 2

11*165

;::gi
IO.998
IO.963

50

tt

t:

15 lm42 IO.929
16 1 .OO4 2 IO.894
17 1.004 3 10.860
18 1.004 3 10.826
19 1.004 3 10.792

45
44
43

if

l.OO4 3
1.0044
laO4 4
I.004 4
1.004 5

10.758
60.725

i

0.692
0.659
0.626

40
39
38
37
36/

35 25

:: ;;
32 28
31 29

la04 5 10.593 35
l.OO? 5 10.561 .I4
lpJ4  5 10.529 33
1 dO4 6 10.497 32
1’.004  6 10.465 31

30
31
32
33
34

l-004 6

::i%
1.004 7
1.004 7

10.433
10.402
10.371
10.340
10.309

35
36

:;:
39

1.004 8 10.278
1.004 8 10.248
1.004 8 10.217
la49 10.187
1.004 9 10.157

40
41

4:
44

1.004 9 10.128 20
1.004  9 10.098 19
1.005 0 10.068 18
1.005 0 10.039 17
1.005 O l&O10 16

::Z!: :
1.005  1
1.005  1
1.005 2

9.981 2
9.952 5
9.923 9
9,895 5
9.867 2

50
‘51

.z
54

1.005 2 9.839 1
lt@S 2 9.811 2
laO5 3 9.753 4
lGJ5 3 9.755 8
l.OQ5 3 9.728 3

55
56
57
58
59

9.701  0
9.673 9
9.646 9
9.620 0
9.593 3

60 9.566 8

,

1.005 4
la)5 ,:
lXKl5  4

::i$: :

1.005 5
_ _ _ _

csc.

‘5”)

sec.

15
14

ii
11

IO

8”

6’

5
4

;
1

0
-

95” (264”) 84”

, , , sec. csc.

i0
i9
i8
i7
i6

1.002 4 14,336
l+O2 5 14.276
1.002 5 14.217
1.002 5 14.159
1.002 5 14*101

1m14 l&i91 55
laJ15 18.492 i4
1m15 18.393 i3
l*OOl  5 18.295 52
l*OOl  5 18.198 jl

I .od2 5 14.044
1.002 6 13.987
1.002 6 13.930
1.002 6 13.874
l-002  6 13.818

10

::

::

1.0027 13.763
1.002 7 13.708
1.002 7 13.654
1.002 7 13.600
1.002 7 13.547

15

::
18
19

1.002 s
1.002 8
1.002 8

:::; t

13.494
13441
13.389
13.337
13.286

:“9

:;
36

20
21

:i
24

::g; 8

: ::i; z
1.003 0

13.235
13.184
13.134
13.084
13.035

1.003 0
1.003 0
1.003 0

::g: Y

12.985
12.937
12.888
12.840
12.793

:t

f;
26

1.003 1
l.OO3 1
1.003 1

::g: ;

12.745
12.699
12.652
12.606
12.560

1.003 2 12.514 25
1.003 2 12.469 24
laO3 3 12.424 23
1.003 3 12.379 22
1.003 3 12.335 21

40 1.003 3 12.291
41 1 .OO3 4 12.248
42 1.003 4 12.201
43 1.003 4 12.161
44 1.003 4 12.119

15
14

t;
11

12.076

KG
11.951
11.909

10 50
9 51

; zi
6 54

11-865
11.828
11.787

:::g;

1.003 7 11.668
laO3 7 11.628
1.003 7 11.589
1.003 8 11~551
1.003 8 11.512

60 1.003 8 11,474

ISec.

1m14
lal14
lGO14
l*Oo14
l*OO14

19.107
19.002

:%:
18.692

1aM 5
laO15

::g: t
lGO16

18.103
18.008
17.914
17.822
17.730

1.0016
1.0016
1.0016
1m17
1m17

17.639
17.549

;.;::g
17.285

1m17
laO17
1m1:
la1 7
1.001 8

17.198
17.113

;Kz
16,862

1~0018 16.779
1.001 8 16.698
1.001.8 16.618
l+O18 16.538
1+-m  9 16.459

1m9 16.380
l*OO19 16.303
lWl9 16.226
1m19 16.150
1m19 16.075

::ii: :
1m2  0
1.002 0
i ,002 0

16+XKl
15.926
15.853
15.780
15.708

l*OO2  1
1.002 1

::z:
la2 1

15.637
15.566
15.496
15.427

, 15.358

1.002 1
laO2 2

::zz;
laO2 2

? 5.290
f 5.222
15.155
15.089
15.023

1.002 2 14.958
1.002 3 14.893
l-002 3 14.829
l~OO2 3 14.766
1.002 3 14.703

1.002 3

;:g; t
1.002  4
1.002  4

:t:g
14517
14456
14.395

lfJO2  4 14.336

csc. Sec.

10

;;

14

15
16

:i
19

20

;;

24

25

if
28
29

30
31
.a

3:

35
36

I;

40
41

::
44

45

ii

49

50
51

::
54

5”:

$

60

45

ii
42
41

40

:I:
37
36

20
19
18_

t;

:4”

:2
11

10
9

;
6

Sec., csc.
- -

93” (273”) (266’) 86’ )4’ (274’) (265”)f

115
(confinued)
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6” (186”)
TABLE 7B NATURAL FUNCTIONS - SECANTS AND COSECANTS - Cod

(3530)  173” 7O (187”) (352”) 17P so (IW) (35lO) 171°

,

-
0

!,
:

::

;:
24

30
31

::
34

40
41

a:
44

45
46
47

tt

50

::.
53
54

55
56

:z
59

60
-

I

Sec. csc. I

-

:-

z
4 I

Sec. csc. ,

60

:z
57
56

,

-~
60

:z
:i

Sec.

1.009 8
1.009 9
la099

::“o:“o x

::8:8 Y
1.010 1

::Oa:: f

::oO;:  3
1.010 3
I*010 4
I.0104

I.010 5
1.010 5
1.010 5

::8t8:

1.010 7
I.010 7

::o”:: t
1.010 8

I.010 9
I.010 9
I.011 0

:::t: Y

1.011 1
I.011 2

:8;: ;
I.011 3

1.011 3
I.011 4

::::: :
l*Oil  5

1.011 6
I.011 6
1.011 6
I.011 7
I.011 7

::x:: 3

::o”:: ;
I.012  0

1.012 0

::i% Y
1.012 1
1q12 2

1.012 2
1.012 3
I.012 3

::i;; S

1.012 5

csc.

7.039  6
7.025  4

76% t
6.983 0

8fz 8
6.9411
6.927 3
6.913  5

i::iz t
6.872 5
6.858  9
6.845  4

6.765 5
6.752 3
6.739 2
6.726 2
6.713 2

6.700 3
6.687 4
6.674 5
6.661  8
6.649  0

6.636 3

z:: :
6.598 6
6,586 1

t::;: s

t:::: z
6.524 3

6.512 1

“61:s  t
6.475 7
6.463 7

t:::tl  i
6.427 9
6.416 0
6.404 2

6.392 5

la05 5
I+05 5
I.005 6

::i% t

9.566  8
9 540 4
9-514 1
9.488 0
9.462 0

8.205  5
8.186 1

:::z t
8.128 5

10
I1

:I%8

::z:
I.006 1

9.309 2

;:;g;: f
9.234 6
9.210 0

9.185 5
9.161 2
9.137 0
9.112 9
9.089 0

10 1.007 9 8.015 6 50

t: I.007  la07 9 9 7.978 7.997 7 1 49 48

i: :‘!sz . x 7.9604 7.942  2 47 46

qg

47
46

45

ii
41

40

:z

ii

35
34
33

::

15 lax3 1
t; la081 I.008  1

‘7’;:;
7+_i87  *

: 2
9 43

ti 1.008 I.008  2 2 7.852  7.870 0 2 42 41

I.006 1
I.006 2

::g% ;
1.006 3

::itt :
I.006 4
I.006 4
I.006 4

;:g$ ;
9.017 9
8.994 4
8.971 1

8.947 9
8.924 8
8.901 9
8.879 0
8.856 3

:‘: :‘:i: 7.8344 40

ii
Ii083  .%8 2” :z

7.781 7 37
24 :‘$lt  . : 7.764 2 36

25 I+08  4 35
26 lex35

z::
.

z

I.008 5 zi:: i
::

::%Z 7.67‘8 . 3 32 31

8.833 7
ml1 2
8.788 8
8.766 5
8.744 4

30

::
27
26

30 1.008 6 7.661 3 30
31 I.008 7 7.6444 29
32 I.008 7 7.627 6 28
33 :‘% ;: 7.6109 27
34 . 7.594 2 26

1.006 6

:Z%;
I.006 7
I.006 8

8.722 3
8.700 4
8.678 6

, 8.6569
1 8.635 3

35
z:

:z% !i z’6:
7.544 .

i ;:
I.0089 6 23

:z I.009  1@08  9 0 7.511  7.528 9 2 22 21

25
24

:;
21

I.009 2

::tz;
la09 3
I.009 4

7.495 7
7.479 5
7.463 5
7447 4
7’431 5

20

:;
17
16

10
9

f
6

1w6 8

::&z t
1.006 9
I.006 9

8.613 d

%:
8.550  0
8.528 9

20

:‘8
17
16

45

43
48
49

I.007 0

::% :
I.007 1
I.007 1

::::: T
8.466 3
8445 7
8.425 1

::

E
11

7.415 6
7.399 8
7.384 0
7.368 4
7.352 7

7.337 2
7.3?1 7
7.306 3
7.290 9
7.275 7’

50 ! ,007 2 ’ 8.404 7 10
51 I.007 2 8.384 3 9
zi :.g: . 32 8.364 8.343 9 1 8

54 1.007 3 8.323 8 i

55
56

zz
59

8.303 Q

::;s ;
8.244 6
8.225 0

ti5 lW96. 7.260 4:; I*009  7 7.245 3 :

:t I.009  :‘g;  ’ 77  8 7.200 ;:::; 2” 2 : 1

60
I

1 .oOO 8 7.185 3
I -

0
- - -

8.205 5

‘ 1 Csc. 1 Sec. 1 ’ csc. Sec.’ 1 Csc. Sec. 1 ’

~_. ^^ 97” (277’) (262”) 8: 98” (278”)96” 1276”) (263”) W”
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TABLE 7B NATURAL FUNCTIONS - SECANTS AND COSECANTS - Cod
9O (1890) (350”) 170° 10” (190”) (349”) 169” 11” (191”) (348”) 168”

, Sec.

1.012 5
1.012 5

::8:1 t
1.012 7

1.012 7

:‘8:1 s’
l&2 8
1.012  9

1.012 9

:::;i ii
1.013  1
1.013 1

1.013 2

:% i
1.013 3
1.013 4

:z%:
1.013 5

::::3’ t

::;:4  z

::o”:: 33
1.0144

::g:
1.014 5
l-014 6
1.014 6

1.014 7
I.014 7
1.014 8

::g 9”

1.014 9
1.015 0

::81: ‘:
1.015  1

1.015 2
1.015 2
1.015 3
1.015 3
1.015 4

1.015 4

CEC.

99” (279”) (260’) 80”

CSC.

6.392 5

i:::::  :

ii:::: t

6.334  3

8:::T 3”
6.299 9
6.288 5

6.221 1

%Jt 8
6:188  0
6.177 0

6.166 1

t:::: 3

t::;::

6.112 0
6.101 3
6.090 6
6.080 0
6.069 4

6.058 9
6.048 3
6.037 9
6.027 4
6.017 0

6.006 7
5.996 3
5.986  0
5.975 8
5.965  6

5.955  4
5945 2
5.935 1
5.925 0
5.915 0

5.904 9
5.895  0
5.885 0
5.875 1
5.865 2

5.855 4
5.845 6
5.835 8
5.826 1
5.816  4

5.806 7
5.797 0
5.787 4
5.777 8
5.768 3

5.758 8

Sec.

Sec.

KG::
1:01s  5
1.015 6
1.015 6

t:oO::;

::“o:: t
1.015 9

:::;: 8
1.016 1
1.016 1
1.016  2

1.016 5
1.016 5

::8;:  8
1.016 7

::%i t

%f 9’
1.017 0

::x:s 7
1.017  1

::X:3:

1.017 3
1.017 4
1’017 4
1.017 5
1.017 5

1.017 6

::g: f
1.017 8
1.017 8

1.017 9
1.017 9
1.018 0
1.018  0
1.018  1

1.018 1
1.018 2

KG i
1.018 4

1.018 4

::::t z

::oo:: f

1.018 7

csc.

csc.

5.758 8
5.749 3

::77::  t
5.721 0

5.711 7
5.702 3

:::9833  t
5.674 5

5.665 3
5.656 2
5.647 0

::z t

5.619 8

:% j:
5.592  8
5.583 8

5.574  9
5.566 0
5.557 2
5.548 4
5.539 6

5.530 a
5.522 1
5.513 4
5*504  7
5.496 0

5.487 4
5.478 8
5.470 2
5.461 7
5.453 2

54447

% ii
5.419  4
5.411 0

5.320 5
5.312 4
5.304  4
5.296 3
5.288 3

5.280  4
5.272 4
5.264 5

::;:i 7”

5.240 8

Sec.

(259”) 79”

Sec. ( Csc.

1.018 7 5.240 8
::oOt: t 5.233 0

1.0189 :z: * :
1.018 9 5.209 7

::k% 1
1.019 4
1.019 5
1.019 5

1.019 6

::x:; ::
1.019  8
1.019 8

::Xt8;
1 a020  0
1.020 1
1 a020  1

1.020  2
1 so20 2
1.020 3
1,020 4
1 so20 4

1.020 8
1.020 9
1.020 9
1.021 0
1.021 0

1.021  1

::8:: a
1.021 3
1.021 3

::8:: :
1.021 5

t::;: !

1.021 7

::z: it
1.021 9
1.022 0

1.022 0
1.022 1
1.022 2

:::;: :

1.022 3

CSC.
-

IO)

5.171 2

5.163 6

::::i 9
5140 9
5.133 3

5.125 8
5.118 3
5.110  9
5.103  4
5.096 0

5.052  0
5.044  7
5.037 5
5.030 2
5.023  0

5.015  9
5.008 7
5+016

a:;$ “3

4,980  3
4.973 2
4.966 2
4.959 1
4.952 1

4.945  2
4.938 2
4.931 3

;:;;; :

4.910 6
4.903  7
4.896 9
4.890 1
4.883 3

4.876  5
4.869 7
4863 0
4.856 3
4.843  6

4.809 7

sec.

(25

(Continued)
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TABLE 7B
(347

NATURAL FUNCTIONS - SECANTS AND COSECANTS - Conld
12’ (192”) “) 167” 13” (193”) (346’) 166“ 14O (1949) (345’) 165’

,

-
60
59

:;
56

55

:::
52
5:

45
44
43

t:

40
39

:;
36

35
34
33

::

30
29

;i

25
24
23
22
21

20
19

i;
16

I5
14
13

:T

10

i

i

5
4

i
1

0

10

::.

::

15

i!
18
19

20
21
22

;:

30

::

::

35

:;
38
39

45

:;
48
49

50
51
52

;:

60
-

I

,

-
0

:

:

10
11
12

::

20
21

f:
24

25
26

ii
29

30
31

ii
34

E
37
38
39

50
51
52

::

55

g

59

60

Sec.

1.030 6 4,133 6
1.030 7 4.128 7
1 a030 8 4.123 9
1.030 8 4.119 1
1.030 9 4.114 4

ii-
59

:“7
56

t::z t
4.100 1
4.095 4
4.090 6

55

::

5”:

4.085 9

t:t% :
4.071 8
4.067 2

4.062 5 45

4:::: ; ii
4.048 6 42
4.044 0 41

4.039 4

::%!I ;
4.025 6
4.021 1

4.016 5
4.012 0

ZEz’ 2
3.998 4

35

3”:

::

3.993 9
3.989 4

Z% !
3.976 0

30
29
28

Ii

::z:: ;
3.962 7
3.958 3
3.953 9

3.949 5
3.945 1
3.940 8
3.936 4
3.932 0

%::
3.919 0
3.914 7
3.910 4

15
14

::
11

3.906 1
3.901 8
3.897 6
3.893 3
3.889 0

10
9

f
6

3.884 8
::;;; !3
3.872 1
3.867 9

3.863 7

Sec.

:

2
1

0
-

,

csc.

4.809 7
4.803 2
4.796 6
4.790 1
4.783 6

4.777 1
4.770 6
4.764 1
4.757 7
4.751 2

4.744 8
4.738 4
4.732 1
4.725 7
4.719 4

4.713 0
4.706 7
4.700 4
4.694 2
4.687 9

4.681 7
4.675 5
4.669 3
4.663 1
4.656 9

::::: :
4.638 5
4.632 4
4.626 3

4.620 2
4.614 2
4.608 1
4.602 1
4.596 1

4.590 1
4.584 1

t:::; ;
4.566 3

;:g!j “;
4.548 6
4.542 8
4.536 9

4.531 1

I:::: :
4.513 7
4,507 9

4.502 2
4.496 4
4.490 7
4.485 0
4.479 3

4.473 6

::4:; ;
4.456 6
4.451 0

4.445 4

Sec.

Sec. csc.

1.026 3
1.026 4

::::5 2
I.026 6

4.445 4
4.439 8
4.434 2
4.428 7
4.423 1

4.417 6
4.412 1
4.406 6
4.401 1
4.395 6

1.027 0 4.390 1
1.027 1 4.384 7
1.027 1 4.379 2
1.027 2 4.373 8
1.027 3 4.368 4

1.027 3 4.363 0
1.027 4 4.357 6
1.027 5 4.352 2
1.027 6 4.346 9
1.027 6 4.341 5

1.027 7
1.027 8
1.027 8
1.927 9
1.028 0

4.336 2
4.330 9

t:::: j,
4.315 0

1.028 1
1.028 1
1.028 2

: ::;i :

4.309 8
4.304 5
4.299 3
4.294 1
4.288 9

1.028 4 4.283 7
1.028 5 4,278 5
1.028 6 4.273 3
1.028 6 4.268 1
1,028 7 4.263 0

1:%i i
1.028 9
1.029 0
1.029 1

4.257 9
4.252 7
4.247 6

t:2:; :

1.029 1

::t;; :
1.029 4
1.029 4

t:::: :
4.222 3
4.217 3
4.212 2

1.029 5
1.023 6
1.029 7
I.029 7
1.029 8

1:;;; ;
4.147 3
4,192 3
4.1&7  3

;:;;; ;
1.030 0
1.030 1
1.030 2

4.182 4
4.177 4
4.172 5
4.167 6
4.162 7

1.030 2
1.030 3
1.030 4
1.030 5
1.030 5

4.157 8
4.152 9
4.148 1

::::i :

1.030 6 4.133 6

Set,

1.022 3
1.022 4
1.022 5
1.022 5
1.022 6

1.022 7
1.022 7
1.022 8
1.022 8
1.022 9

1.023 0
1.023 0
1.023 1
1.023 2
1.023 2

1.023 3
1.023 4
1 a023  4
1.023 5
1 a023 6

1.023 6
1.023 7

::::z :
1.023 9

1.024 0
1.024 0
1.024 1
1.024 1
1.024 2

1.024 3
1.024 3
1.024 4

f:%i :

1.024 6
1.024 7
1.02” 7
1.024 8
1,024 9

1.024 9
1.025 0
1,025 1
1.025 1
1.025 2

I.025 3
1.025 3
;.g;:

1 :Oh 6

1.025 6
1.025 7
I .025 8
1 G5 8
1.025 9

::g; ;
1.026 1
1.026 2
1.026 2

1.026 3

1.031 0

::“o:: :
1.031 2
1.031 3

1.031 4
l-031 4
1.031 5
l-031 6
1.031 7

1.031 7
1.031 8
1.031 9
1.032 0
1.032 1

1.032 1

%13

: :xz t

1.032 9

::i:: 7
1.033 1
1.033 2

1.033 3

: :8$ ::
1.033 5
1.033 6

1.033 7

;:g;  ;
1.033 9
1.034 0

1,034 1

::X::  ;
1.034 3
1.034 4

1.034 5

:::i: t
1.034 7
1.034 8

1.034 9

:::::  8
1.035 1
1.035 2

1.035 3

2.5
26
27

it

30
31
32

ii

35
36
3i

it:

50
51
52
53
54

60
- -

I
__i _

I

sec. I csc.
‘

103” (283”) (2 ‘) 76” 104’ (284”) (235’) 75’

118
(Continued)

.
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TABLE 7B
i”) (34

NIATURAL  FUNCTIONS - SECANTS AND COSECANTS - Contd
16’ (196”) (343”) 163’ 17” (197”)I”) 164’ (342”) 162”

I Sec. T CSC.

0 I.035 3
1 l-035  4

: ::x;:  ‘:
4 I.035 6

3.863 7
3.859 5
3.855 3
3.851 2
3.847 0

1.035 7

::8:: t
I.035 9
1.036 0

3-842 8

:‘:x ;I
31830 4
3.826 3

::

::
14

1.036  1
I.036 2

:z: 33
I.036 4

3.801 8
3.797 8
3.793 7

%Z ::

20

I:

t:

3.781 7
3-777 7
3.773 7
3.769 7
3,765 7

1.037 3
I.037 4
1.037 5

::xz 4

3.761 7

;:::j ;
3.749 8
3.745 9

3.742 0
3.738 1
3.734 1
3.730 2
3.726 3

35 1.038 2

:f : :% :
38, I.038 4
39 1.038 5

3.722 5
3.718  6

:::;‘o ;:
3.707  0

: :::: ; ::g; :
1.038 8 3.695 5
1.038 8 3.691 7
I.038 9 3.687 9

45

:;
48
49

I.039 0
I.039 1
1.039 2
I.039 3
I.039 4

3.684 0
3.680 3
3.676 5
3.672 7
3.668 9

50
51

::
54

3.665 2
3.661 4
3.657 6
3.653 9
3.650  2

55
56
57
58
s9

I.039 4
1.039 5

: ‘Z’9 ;
1:039 8

::zz;

::%!I ?
I%0 2

3.646 5
3.642 7
3.639 0
3-635 3
3.631 6

60 la40 3 3.628 0

CSC.

_

1

i

Sec.

csc. I

la40 3 3’628 0
I*040 4 3.624 3
lfI40 5 3.620 6
IMO 6 3.616 9
I.040  6 3.613 3

I*040 7 3.609  7
1+40 8 3.606 0
la40 9 3.602  4
la41 0 3.598 8
IWI 1 3.595 1

55

::
52
51

3.591 5 50

;::II: ; ::
3.580 8 47
3.577 2 46

::::; 8
3.566 5
3562  9
3559 4

355.5 0
3.552 3
3.548 8
3.545 3
3.541 8

40
39

3’;
36

3.538 3
3,534  8
3.531 3

3.514 0
3.510 6
3.507 2

3,503 7
3.500 3
3.496 9
3.493 5
3.496 1

::

::
21

3-486 7
3.483 3
3.479 9
3.476 6
3.473 2

20

:;
17
16

3.469  9
3,466  5
3.463 2
3.459 8
3.456 5

3.453 2
3,444 9
3446 5
3443 2
3.439 9

3.436 7
3.433 4
3.430 1
3.426 8
3.423 6

3.420 3

Sec.

15
14

:;
11

10

5

:

:

;
1

0
-

I

, Sec. csc.
-
0

::

:

::z: ii
la45 9
I.046 0
1.046 1

3.420 3
3.417 1
3.413 8

::tg 5

I.046 2
I.046 3
I.046 3
1.046  4
I.046 5

3.404 1

“:::g ;
3.394 5
3.391 3

1 G6 6
1.046 7
1.046 8

::z; f:

3,388 1

::::‘:  7’
3.378 5
3.375 4

1.047  1

::z:;
I.047 4
1.047 5

3.372 2
3.369 1
3.365 9
3.362 8
3.359  6

!O
!I
!2
!3
!4

I+47 6
I.047 7

:::7’;
I.048 0

3.356 5
3.353 4
3.350  2
3.347 1
3.344 0

!5
!6
!7
!8
!9

,048  0
.048 1
a48 2
,048 3
.048  4

3.340 9

::::i 7”
3.331 7
3.328 6

;0

~1
i3
‘4

@I8 5 3.325 5
,048  6 3.322 4
a48 7 3.319 4
+48 8 3.316 3
,048  9 3.313 3

i5 1.049 0 3.310  2
86 1.049 1 3.307 2
17 I.049 2 3.304 2
18 1.049 3 3.JOl 2
‘9 1.049 4 3.298 1

I.049 5
I.049 6
I.049 7
I.049 8
I@49 9

:5

:!

:;

1.050 0
I.050 1
1~050 2
I.050 3
I.050  4

3.280 1
3.277 2
3.274 2

;:;;3:,  f

IO

:

:.

1,050 5 3.265 ?
I.050 6 3.262 4
1,050 7 3.259 4
1.050 8 3.256 5
I.050 9 3.253 5

3.250 6
3.247 7
3.244 8
3.241 9
3.239 0

IO

I.051 0
1.051  1
1.051 2
1,051  3
1~051  4

1.051  5 3.236 1

,

-
0

:

:

10

::

::

::

::
24

30
31

:z
34

L5

:1”
18
$9

50
51
52
53
$4

55
56
57
j8
59

bo

Sec.-

la41 2
la41 3
1.0413
I*041  4
la41 5

I+)41 6
la41 7

:z: :
l&2 0

I.042 1
IQ42 1
1.042  2
1.042 3
I.042 4

1.042 5

::tZ 4
la42 8
1.042  9

I.042 9
1.043 0
1.043  1
I.043 2
I.043 3

1.043 4
lG43  5

::z: 4
I.043 8

I.043 9
I.043 9
;:g y

l&42

I.044 3
l a 4 4
la44 5

::zz

I.044 8
1.0449

::Z: 8
1.04s  1

::z::

:::::
1.045  6

I.045 7

csc.

16”)

-

- -

7O) (252”,  72(253”) 73’(254’)  74” 106”

119
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_..__

TABLE 7B NATURAL FUNCTIONS - SECANTS AND COSECANTS - Cnntd
18” (198”) (341”) 161” 19” (1990)  -~ - - (340”) 1600 200  (200”) (339”) 159”

, Sec.

IO

::.
13
14

20

22:

;:

25
26

25

30
31

::
34

35

:;

:;

40

4:
43
44

:i
47
48
49

50

::

::

60
-

,

I.051 5
1.051’6
I.051 7

::i:t t

I.052 5
I.052 6
I.052 7
I.052 8
I.052 9

I.053 5

: :::i ;

i % 98

I.054 0
1.054 1

::::t z
I.054 4

I.054 5

%:: 6
1.054 i
I.054 9

cx:: :

:‘8:: s
I:055 4

1.055 5
I.055 6

; $2 ;:_

I.055 9

I.356 0
1.056 1
I.056 3

::::t 2

::zt;
1.056 8
I.056 9
I.057 0

1.057  1
1.057 2
I.057 3
1.057 4
I.057 5

1.057 6
--._

CSC.

csc.

3.236 1
3.233 2
3.230 3
3.227 4
3.224 5

3.221 7

;:‘2:: t
3.213 1
3.210  2

%i:
3.201 7
3.198 9
3.196 0

3.193 2

% fJ
31184 8
3,182  0

3.179 2
3.176 4

:*::i z
3:168 1

3.165 3
3.162 5
3.159  8

;:t:: i

3.151 5
3.148 8
3.146 1
3.143 3
3.140 6

::;:: 4
3.132 5
3.129 8
3.127 1

;::;: ;
3.119 0
3.116 3
3.113 7

3.111 0

::g ;-,
3.103 0
3.100 4

3.097 7
3.095 1
3.092 5
3.089 8
3.087  2

3.084 6
3.082 0

%Z ii
3.074  2

3.071 6

I

-

0

:

:

10

::.

::

15

:;

:i

20

;:

2’:

35

::

:9”

40
41

:3
44

::,

fi
49

50

:1

5:

55

:;
58
59

60

Sec.

1 .058  7
1 ~058  8
1 .058 9

.I,,057 6

:
,057  7

1 :8:: ij
1 .058 0

.058  2

.058  3

.058  4

:o”:s”  ;

I.059  0
I.059 1

::odjjz  t
I.059 4
I.059 5
I*059 7

I.059 8
1.059 9
I.060 0
I*060  1
If%0 2

la60 3 3aO8 1
I.060 4 3.005 6
I.060 5 3.003 1
I.060 6 3mO7
I.060 7 2.998 2

I.060 8
I.061 0
I.061 1
I.061 2
I.061 3

1.061 4 2.983 5
I.061 5 2.981 1
I.061 6 2.978 6
I.061 7 2.976 2
1.061 8 2.973 8

:8t; ;
I.062 2
I.062 3
I.062 4

2.971 3
2.968 9
2.966 5
2.964 1
2.961 7

1,062 5
I.062 6

;:g;;
I.062 9

2,959 3
2.956 9
2.954 5
2.952 1
2.949 8

I.063 1
I.063 2
I.063 3
I.063 4
I.063 5

2.947  4

z:: :
2.940 3
2.937 9

IGb3 6 2.935 5
I.063 7 2.933 2
I.063 8 2.930 8
I.064 0 2.928 5
1.064 ! 2.926 1

1 a064  2 2,923 8

csc.

csc.

3.071 6
3.069 0
3.066 4
3.063 8
3.061 2

%:: ;
3.053 5
3.050 9
3.048  4

“3:z: :
3.040 7
3.038 2
3.035 7

I

15
16

i’s
19

20
21
22

;:

30
31

i:
34

35

:;
38
39

40
41

::
44

50

::.
53
54

55
56
57

:z

60

Sec.

1.064  2
I.064  3

z:::
I.064  6

I.064 7
I.064 9
I.065  0
I.065 1
I.065 2

I.065 3
la65 4
I.065 5
la65 7
I.065 8

I.067 0
I.067 1
1.067 3
I.067 4
I.067 5

I.067 6

%S ;:
I.068  0
I.068 1

I.068 8
I.068  9
1.069 0
I.069 1
I.069 2

;:z;:
1.069 6
I.069 7
I.069 8

1.070 0
1.070.1
I.070 2
I.070 3
1.070 4

I.070 5
1.070 7
I.070 8
I.070 9
I.071 0

I.071  1

csc.

ccc.

1%: f
2:919 1

t:“g;: f

z%
2&6 0
2@93  8
2.891 5

2.880 2
2.886  9
2.884  6

%:$i :

2.877 9
2.875  6
2.873 3
2.871 1
2.868 8

2.855 5
2.853 2

%i z
2.846 6

2.844  4
2.842 2
2.840 0
2.837 8
2.835 6

4::::  ;
2.829 1
2.826 9
2.824 7

2.822 5
2.820 4

;:;;; ;
2.813 9

2.811 7
2,809 6
2.807  5
2.805 3
2.803  2

2.801  0
2.798 9
2.796 8
2.794  7
2.792 5

2.790 4

Sec.

18”) (251”)  71
-

(250’) 70’ 110” 900)19’  (289”) (24

(Continued)
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hITTtlW  FW&l”ONS  _ SECANT$J  ANip COSECANTS  - Cod
(337 ) 157 23’ (203”) (336’)  156”

TABLE 7B
1331

sec. CSC.
-_

2.782  0

3:;::: i
2.775 7

3:::: s

2.769 5
2.767  4
2.765 3

34% 22

2.759 1

;;:: g
2:7i2 9
2.750  9

2.748 8

KG
2:742  7
2.740 7

2.728 5
2.726  5
2.724 5

f:% :

2.708 5
2.706  5

;::; t
2.700 6

2.698  6
2.696 7
2694 7

i% ;:

2.679 1

m 1
2.673 3
26714

2.669 5

Sec. csc.  ’I Sec.

:%i :

::gt t
1.086  9

csc. ’

2.559 3 0

9:::: t :I:
2.554  1 57
25523 56

I-

I*071 1
I.071 3

% :
iO71 6

::i$: ;

%a Y
I.072  2

I.072 3
I.072  5

:% 7”
I.072  8

I.073 6
I.073 7
I.073  8
I.013  9
1,074  0

I.074  2
I.074 3
I.074  4
1 a074 s
I.074  7

1.076 6
I.076 8

::K x
I.077 1

1 a077  3

: 1;;; :
I.077 7
I.077 8

I.077 9

::%
I.078 3
1.078 4

I.078 5

CSC.

a:::::  60
2.665 6 :i

;:z: i :i

2.659 9 S5
2.658 0 54
2.656 1 53
2.654 2 52
2.652 3 51

2.631 6 40
2.629 8 39
2;627 9 38
2.626 0 37
2.624 2 36

2.622 3 35
2.620 5 34
2.618 6 33
2.616 8 32
2.615 0 31

2.613 1 30

I% : 2928
2.607 6 27
2.605 8 26

2.6040 25
2.602 2 24

“2:% : 3;
2.596 7 21

2.594 9 20

i::;: : ;i
2589 5 17
25877 16

2.585  9 15
2.584 1 14
2.582 3
2.580  5 :;
2.578 8 11

4::::  i lo
2.573 4 i
2.571  6 7
2.569 9 6

2568 1 5
2566 3 4
2.564 6
2.562 8 :
2.561  1 1

2559 3 0

Sec. ’

:::;z t
la30 1
I.080 2
I*080  3

I.087 0
:‘z: : 2:547  ;*::t f 1 ::

1 IO87 4 2.545 4 :3
I.087 6 2.543 6 51

I.087 7
I.087  8

::% 7
I.088 3

2.541  9 50

2*5402 ii
;*:z 3
2:535  0 z

2.533 3 U
2.531 6 44
2.529 9 43

:::2’: 3 t:

I.080 4

: 8:: 4
I:080 8
I.081 0

I.088 4
I.088 5

::ii:;
I.088  9

I.089 1
I.089 2

:‘zx :
Ii89 6

I.089  8
1 a089  9

: :x3 4
I.090 3

::X;: d
I.090 7
I*090 9
la91 0

Ial 1
la91 3

::% ‘:
1.0917

I.081 1

:*xi: :
Ii81 5
I.081 6

I.081 7

::iZ:  ;
l.OS2  1
I.082 3

1.082 4
I.082 5

:‘xIIi
I:082 9

25 25

g

29

2ca6 32.514 6 E
3:::: f 3”:
2509 5 31

2.507 8 30
2.506 2 29
2.504 5 28

x:::: 2” ii

2:tsS:  t :3
2.479 7
2478 0 ::
2.4764 11

I.083 7
I.083 8
I.084 0
I.084 1
I.084  2

::$i:
I.084 6
I.084 8
I.084 9

I;
52
53
54

’ 2.474 8 10

2.473 1 t
7

2.468 3 6

58
59

I*085  7
I.085 8

55
56
57
58
59

50
-
,

1.093 9
1 a094  1
I.094 2

::i%

2.466 7

$4”::  40
I:

2.461 8 ;
2.4602  1

1 a094  6 2.458 6 0

csc.

::E::
I.086 2

I.086 4

sec. csc.

111’ (291’) (248”) 68” 112’ (292”) (247 “) 67 3” (293”) (246O)  66

121
(Cmtinusd)
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TABLE 7B NATURAL FUNCTIONS - SECANTS AND COSECANTS - cm&
24” (204”) (3350)  155O 25’ (2OP) (3340)  154” 26’ (206”) (333”) 153O

csc. I

-

IO
'9
i8
;7
i6

i5
i4
;3
i2
il

LO
i9
18

I:

:8
18

::

::

::
11

10
9
8

;:

:

;
1

0
-

,

I

-

Sec.

1.094 6
I.094 8
1 .o94  9
I.095 1
1.095 2

1.095  3
I.095 5
I.095  6
I.095  8
la95 9

I.096 1

: :XE :
I.096 5
I.096 6

1 .o96 8
I.096 9
I.097 1
I.097  2
I.097  4

I.097 5

: :8E :
1.097 9
I.098 1

1 SO98 2

::“o’g”s:
I.098 7
1 .o98 8

::zt;
1.099  2
1 .o99 4
1.099 5

I-099 7
I.099  8

:::z ‘:
I.100 3

I.100 4
I.100 6
I.100 7
I.100 9
1.101 0

I.101 1
I.101 3
I.101 4
I*101 6
I*101  7

1.101 9
I-102 0
I.1022

:::“o;  :

:::g :
I.102 9
1.103 1
1.103 2

I.103 4

csc.

940)

Sec.

I.103 4
I.103 5

:‘:;“3 ;:
IA04 0

I.104 1
I.104 3

:::$ ;t
l*lW 7

:::: Z
I.105 2

:::8: S

Sec.

I.112 6
I.112 8

::t::;
I.113 2

I.113 4

::;z 4
1.113 9
I.114 0

:::t:::
1.114 5
I.114 7
I.114 8

I.115 0
I.115 1
I.115 3
I.115 5
I.115 6

csc.  ’

-2.269 0 51

2 . 2 6 7 7  5 0
22’;;;; 4 9

48
2.263 6 47
2.262 3 46

2.261 0 45

22% 2 4”
2.257 0 42
2.255 6 41

2 . 2 5 4 3  4 0
2.253 0 39
2.251 7 38
2.250 4 37
2.249 0 36

2.247 7 35

2.246 4 :::2.245 1

z:: ! ::

2.237 2 27
2.235 9 26

2.234 6 25
2.233 3 24

I:;:; t z
2.229 5 21

2.228 2 20
;‘a; 2 ;;

2.224 3
2.223 0 ::

2.221 7 15
2.220 5 14
2 . 2 1 9 2  1 3
2.217 9 12
2.216 6 11

2.215 3 10

2*214 1 ii2.212 8

;:;;: 3” 2

2.209 0
2~77 :

- -  -

I Sec. ’

15
16

:;:
19

20
21

ii
24

25
26

25

30

::.
33
34

40
41

ii
44

45

3$

49

50
51
52

z:

55

:4
58
59

60
-

I

2.458 6
2.457 0

;:t:: ;
2.452 2

2.450 6
2449 0

;::: ;:
2444 2

2442 6
2.441 1
2.439 5
2.437 9
2.436 3

2.434 8

;:2:: :
2.430 0
2.428 5

t:t:; :
2.423 8
2.422 2
2;420 7

2.419 1
2.417 6
2.416 0
2.414 5
2.413 0

2.403 8

t’d8: ;
2:399 2
2.397 7

2.388 6
2,387 1

;:::: f
2,382 6

22:;:; t

4:% f
2.367 7

2.366 2

10

::

::

15

:;
18
19

20

60
59
58

3:

~2.358 8 55
2.357 4

z::::  ;
5”:
52

2.353 0 51

2.351 5
2.350 1
2.348 6
2.347 2
2.345 7

50

;$

46

45

:;
42
41

I.105 6 2.344 3
I.105 8 2.342 8
I.105 9 2.341 4
I.106 1 2.340 0
I.106 2 2.338 5

I.106 4
I.106 6

:*::t (:
1:107 0

I.107 2
I.107 3
I.107 5
I.107 6
I.107 8

2.337 1

z:: 2”
2.332 8
2.331 4

1:::: :
2.320 0
2.318 6
2.317 2

20
21

S.115 8

::;g T
I.116 3
I.116 4

;1
23
24

22

E

25
26 2:

;
30
31

I.116 6
I.116 8

:::t!:  Y
I.117 2

I.1174
I.117 6
I.117 7
I.117 9
1.118 0

::;:t Z

:::::;
I.118 9

30

:1
33
34

ii
34

I I.108 7
I.108 9
I.109 0

2.315 8
2.314 4

“2:::: !z
2.310 1

25

2’::

t:

20

35

:4

z5:

40
41

38

I
:‘% :39 .

2.308 8
2.307 4

40
41

I.109 5
‘I.109 6

:::X; t
I.110 1

I*110  2
I*1104

::::: ;
I.110 9

1~111  0
1.111 2

I.119 0
I.119 2
1.119+
I.1195
I.119 7

19

it
16

42

t:
2.306 0

5% 2”

42

2

45

:4
48
49

50
51

2.301 8
2.300 4
2.299 0
2.297 6
2.296 2

:t

:i
II.

10
9
8

2

45 l-119 8

t; ::fZ ;
48 I.120 3
49 I.120 5

50 I.120 7
I.120 8
I.121 0
I.121 2
I.121 3

2,294 9
2.293 5 51

::
54

51

::

1.111 3
I*111 5
I.111 7

55 I.111 8

:;
I.112 0
I.112 1

:i
I.112 3
I.1124

55

;!:
58
59

60

2.288 0
2.286 6
2.285 3

%:% z

1.121 5
I.121 7

~ I.121 8
1.12; 9
I.122 2

I.122 3

csc.
I 2.281 2 I”

Sec. Sec. I 8
(245’) 615’ 115” (2950) (244”) 6~6’ 116’ (296’) (243”) 63’

122
(Co&nued)
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rsTABLE 7B NATURAL FUNCTIONS c SECAN’I
27” !207”) (332”) 152’ 28” (208”) (331

AND COSECANTS - Conid
“b 151° 29” 1209’1 (33OY 150°

-
, ,

--

0

3
3
4

LO

::
13
14

15

:;
18
19

20

2”:
23
24

25

;7”
28
29

35

g

39

45

t”,
48
49

-

Sec. csc. , Sec. csc. ,

2.330 1
2.128  9
2.127 7
2.126 6
2.125 4

ii-
59

:;
56

;::::: ::

:::::, 8” :;
2.119 6 51

1.134 3 2.118 5
1.134 5 2.117 3
1.134 7 2.116 2
1.134 9 2.115 0
1.135 0 2.113 9

2.112 7
2.111 6

z;t:
21108 2

‘2’;:: t

;k t
2.102 5

45

z
42
41

15
16
17

::

40

:;:

:;

20

31

1:

2.101 4
2*1OO 2
2.099 1

%z”6  x

35
34

i;

25

;67
28
29

1.137 9 2.095 7
1.138 1 2.094 6
1.138 3 2.093 5
1.138 4 2.092 4
1.138 6 2.091 3

30
31

;i

2.090 1
2.089  0

;:g”,; {
2.085  7

35

:;
38
39

::x::: 2
2.082 4
2.081 3
2.080 2

40

::

::

2.079 i
2.077 9
2.076  8

z:: ::

15 45
14 46

:; 4;
11 43

1.141 5 2.073  6
1.141 7 2.072 5
1.1419 2.071 4
1.142 1 2.070 3
1.142  3 2.069  2

10
9

Y
6

50
51
52
::

2.068 1
2.067 0

;:g: ;
2.063 7

1.143 4 2.062 7 60
-

Sec.
_-.-
600

1.133 4
1.133 6

::;:: :
I.134  2

1.136 1
I.136 3

:*::t :
1:136 8

1.137 0
1.137 2

::;;;:
1.137 7

1.138 8
1.139  0
1.139 2

::t;; Z

1.139 7

XX ;

:::$:

::;:: t
1.141 0
1.141 2
1.141 3

1.142 4
1.142 6
1.142 8

:::t; s

1.144 3
1.144 5
1.144  6
1.144 8
1.145 0

1.145  2

:‘::z t
11145  8
1.146 0

1.146 1
1.146 3
1.146 5
1.146 7
1.146 9

2.062 7
2.061 6
2.060 5

60

::.

:;

1.122 3 2.202 7
1.122 5 2.201 4

1.122 71.1228 f%’ 92
1.123 0 2.197 7

59

:;
56

55

::
52
51

45

t::

t?

40
39

:;
36

35
34

:;
31

30

2.057  3

1% :
2.054 0
2.053 0

50
49
48
47
46

45

4”

2.196 4
2.195 2

1.123 5 2.193 9
1.123 7 2.192 7
1.123 8 2.191 4

:::;: S 2.190  2.189 2 0

1.124 3
:::;::

%.
2.185 .

:
2

2% 8”
2.049  8
2.048  7
2.047  6

2.046  6

%z:
2.043  4
2.042  3

I5 1.124 8 2.184 0
1.125 0 2.182 8
1.125 2 2.181 5
1.125 3 2.180  3
1.125 5 2.179 1

:;
18
19 t:

40
39

20
21

1.147 1
1.147 3
1.147 4

::::; t

2.0413
2wo 2

%; T
2:037 1

1.125 7 2.177 9
1.125 9 2.176 6
1.126 0 2.175 4
1.126 2 2.174 2
1.126 4 2.173 O

1.126 51.1267 % 5”*

1.126 91.1270 3’;:; ;.
la’127  2 2.166  9

:::;‘7 d 2165  2.164 7 5

:::9: ; x:
1.128 1 2.160 9

1.128 2 2.159 6
1.128  4 2.158  4
1.128  6 2.157 2
1.128 8 2.156 0
I.128  9 2.154 9

1.129 11.129 3 4% ;.

1.129 4
:::48:

‘2% f
2.148 . 9

43
24

ir:
36

2.036 0

f:% t
2.032 9
2.031 8

1.148  0

::::: f
1.148 6
1.148 8

1.149 0 2.030  8
1 *I49 1 2.029 7
1.149 3 2.028 7
1.149 5 2.027 6
1.149 7 2.026 6

4% s
2.023  5
2.022 5
2.0214

29

9;
26

25
24
23

z”T

20

:;

:z

15

1.150 9
1.151 0
1.151 2
1.151 4
1.151 6

1.151 8 2.015  2
1.152 0 2.014  2
1.152 2 2.013 2
1.152 4 2.012  2
1.152 6 2.011 2

1.130  0 2.147 7

1.130 11.1303 ;‘::;* ;
Xi: 2.144 2.143 0 1

14
13

::

10

z

;I

5
4

;
1

0

2.010 1
2.009  1
2.008 1

:::‘6 :

2.005  1
2.004  0
2.003 0
2.002 0
2aOl O

2.000 0
_~

Sec.

10

t
7
6

1.130 8 2.141 8
1.131 0 2.140 6

:::it: : 2.139 2.138 4 2
1,131 5 2.137 1

1.152 8
1.153 0
1.153 2
1.153 3
1.153 5

1.153 7
1.153 9
1.154 1

::t:::

1.154 7

:::;; ; 2.133 2.132 6 4
1.132 4 2.131 2

60 1.1326 1 2.130 1

csc. Sec. CSC SC.

D(242’) 62’ lb” (298”)
___^

(24 ) 61117’ (297’)

123
(Continued)
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TABLE 7B NATURAL  FTJNCTIONS - SECANTS AND COSECANTS - Cot&
3o” (2100) (3290)  149” (328’) 148’ -32” (212’) (327’) 147’

Sec.,

-
0

:

:

15
16

:i
19

20

%:

i4:

25

I f

if

:

t:
44

45

z
48
49

50

::

::

::

:i
59

60
-

,

csc. ,

-
0

:

:

:

ii
9

10

::

::

Sec. csc. ,

::E%
I.998  0
1.997 0
I.996  0

ii-

:t

:;

:3;: 8

1’;;:  8
I:991 0

I.990  0

:3:1: 0”
I.987 @
I.986  0

55
54

::
51

50

tt
47
46

I.985 0
1 a984  0
I.983 0

::;i: :

I.158 6 I.980 1
I.158 8 I.979 1
I.159  0 I.978 1
la9 2 I.977 1
I.159 4 I.976 2

40
39

:;
36

I.975 2
I.974 2
I.973 2

:3:; 3

35
34

;i:
31

I.970 3 30
I.969 3 29

:3tf  4’ Et
I.966 4 26

;:::: :
I.963 5
I.962 5
I.961 6

25

1:

I:

I.960 6
I.959 7
I.958 7
I.957 7
I.956 8

20
19

:;
16

.955  8
*954 9
a953  9
.953 0
.952 0

10
9

;
6

I.946 3

:*zz t. .
1.943 5
1 a942 5

I.941 6

I.166 6
I.166 8

:::“97 II
I.167 5

I.941 6
I.940 7
I.939 7
I.938 8
I.937 9

::tf3;
I.168 1
I.168 3
I.168 5

I.936 9
I.936 0
I.935  1
I.934 1
I.933 2

I.168 7

::t:t ‘:
I.169 3
I.169 5

I.932 3
I.931 3
I.930 4
I.929 5
I.928 5

I.169 7 1 a927  6
I.169  9 1.926 7
I.170 1 I.925 8
I.170 3 1924  9
I.170 5 I.923 9

SW. csc. ’

I.179 2 1,887 1 i i -

::i:; d Zif 3 z
I.179  8 I.8844 57
I.180  0 I.8836  5 6

I.154  7
I.154 9
I*155  1
1~155 3
I*155  5

I*155 7
I.155 9
1.156 1
I.156 3
I.156 5

I.156 6
I.156 8
I.157  0
I.157 2
I.157 4

I.157 6
I.157 8
I.158  0
I.158 2
I.158 4

KG t

:::z; s
I.162 4

::fZ t
I.163  0
I.163  2
I.163  4

I.163 6
I.163 8

::1z;
I.164  4

I.164 6
I.164  8
I.165  0
I.165  2
I.165 4

I.165 6
I.165 8
1.166 0
I.166 2
I.166 4

I.166 6
- -

csc.

I.170 7 I.923  0
I.171 0 I.922 1
1.171 2 I.921 2
I.171 4 I.920 3
I.171 6 I.919 4

1.171 8
I.172 0
I.172 2

::z

I.918 4
I.917 5
I.916 6
I.915 7
I.914 8

I.172 8
I.173 0
I.173 2
1.173 5
I.173 7

I.913 9

:3:: ‘:
I.911 2
I.910 3

I.173 9 I.909 4
I.174 1 I.908 4
1.174 3 I.907 5
I.174 5 1.906’6
I.174 7 1905 7

1.174 9
I-175 1
I.175 3

::::: t

1.904 8

::;x:  ‘:
I.902 2
I.901 3

I.176 0
1.176 2
I.176 4

:::;: t

I.900  4
I.899 5
I.898 6
I.897 7
I.896 8

I.177 0 I.895 9
I.177 3 I.895  0
I.177 5 I.894 1
I.177 7 I.893 3
I.177 9 I.892 4

I.178 1 I.891 5
I.178 3 I.890 6
I.178 5 I.889 7
I.178 8 I.888 8
I.179 0 1.888 0

I.179 2 I.887 1

I.180 3
la0 5
I.180  7
1.180 9
I*181 1

I.181 3
I.181 5
I*181  8
I.182  0
I.182 2

I.8827  5 5

:‘:it’  i 3j
1.886 1 52
I .8792  51

:zt : f$
:‘tE f if
Ii749  4 6

I.8740  45
I.873 1 44
I.872 3 43
I.871 4 42
I.870 6 41

I.182 4
I.182 6
I.182 8
I.183 1
1.183 3

I.183 5

:::fi ZJ
I.184 2
I.184 4

1.184 6
I.184 8
I.185 0
I.185 2
I.185 5

I .8697 40
I.868 8 39
I.868 0 38
I.867 1 37
I.866 3 36

Et ::
::z 3 ;:
I.862 0 31

I.861 2 30
I.860 3 29
I.859 5 28
I.858 6 27
I.857 8 26

I.185 7
I.185 9
I.186 1
I.186 3
I.186 6

I.186 8 1,856 9 25
I.187 0 1.856 1 24
I.187 3 I.855 2 23
1.187 5 I.8544 22
I.187 7 I.853 5 21

I.187 9 I.852 7 20
1.188 1 I.851  9 19
I.188 3 1.851 0 18
1.188 6 I.8502 17
I.188 8 I.8494 16

I.189  0 I.848 ii
I.189 2 I.847  7 :s
I.189 5 I.8468  1 3
1.189 7 I.846 0 12
I.189  9 1.8452 11

I.190 1
1.190 3
1.190 6
I.190 8
I.191 0

::%z I!
1.842 7
1,841  9 t
1.841 0 6

:::;: t
I.191 7

::f;;  7

I.192 4

csc.

I.8402 5
1.8394 +
i-938 5
1.837 7 3
I.836 ” 1

I.836 1 0

p-- I

I I’Sec.

51

:i
54

60
-

Sec. Sec.

- -
Ql”) (238”) 58” 122” (302”) (237”) 5(2: ‘) 55

1*
(Continued)
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33”

,

17
TABLE 7B NATUBAL  FUNCTIONS - SECANTS AND COSECANTS - Con/d

(326’) 1%” 34’-’  (214”) (325”) 145“ 35” (2W) (324”) 144“

Sec.

1.193 5
1.193 7

:::z z
1.194 4

1.194 6

:*:z z
;:;;; ;

1.195 8

:::g t
l-196 4
1.196 7

1.196 9
1.197 1

:::;; t
1.197 8

l-198 1
1.198 3

::tz :
1.199 0

1.199 2

:::z

::1:;

%%

;:;Z!  ;
1.201 3

1.201 5
1.201 8
1.202 0
1.202 2
1.202 5

1.202 7

: :% z

::3: d

1.203 9
1.204 1
1.204 3

::% t

1.205 0
1.205 3

: % ::
1.206 0

1 a206 2

csc.

csc.

1.836 1
1.835 3
1.834 4
1.833 6
1.832 8

1.832 0
1.831 2
1.830 3
1.829 5
1 a828  7

1.827 9
1.827 1
1.826 3
1.825 5
1.824 7

1.823 8
1.823 0
1.822 2
1.821 4
1,820 6

1.819 8
1.819 0
1.818 2
1.817 4
1.816 6

1.815 8
1.815 0
1.814 2
1.813 4
1.812 6

1.811 8
1.811 0
1.810 2

::KZ t

1.807 8
1.807 0
1.806 2
1.805 5
1.804 7

1.803 9
1.803  1
1.802 3
1.801 5
1.800 7

1.800 0
1.799 2
1.798 4
1.797 6
1.796 8

1.796 0
1.795 3
1.794 5
1.793 7
1.792 9

::::::
1.790 6
1.789 8
1.789 1

1.788 3

Sec.

(23

, ,

--

E
:f
56

55

::

::

::
12

::

30

:1
33
34

25

;:
22
21

20
19
18

:a

10
9

;
6

50

::

z:

s

;
1

0
-

,

55 1.219 5
56 1.219 8

:: ::%:
59 1.220 5

60 1.220 8

I

) 56

Sec. csc.
--.--

1.206 2
1.206 5
1.206 7
1.206 9
1.207 2

1.788 3
1.787 5
1.786 8
l-794  0
1.785  2

1.207 4
1.207 6

::%;
1.208 4

1.7844
1.783 7
1.782 9
1.782 1
1.7814

1.208 6 1.780 6
1.208 8 1.779 9
1.209  1 1.779 1
1.209 3 1.778 3
1.209 6 1.777 6

1.209 8 1.776 8
1.210  0 1.776  1
1.210 3 1.775 3
1.210 5 1.774 5
1.210 8 1.773 8

1.211 0 1.773 0
1.211 2 1.772 3
1.211 5 1.771  5
1.211 7 1.770 8
1.212  0 1.770 0

1.212 2 1.769 3
1.212 4 1.768 5
1.212 7 1.767 8
1.212 9 1.767 0
1.213 2 1.766 3

1.213 4 1.765 5
1.213 6 1.764 8
1.213 9 1.764 0
1.214 1 1.763 3
1.214 4 1.762 5

1.214 6 1.761 8
1.214 9 1.761 0
1.215 1 1.760 3
1.215 4 1.759 6
1.215 6 1.758 8

1.215 8
1.216 1
1.216 3

::;1: t

I.758  1
1.757 3
1.756 6
1,755 9
1.755 1

1.217 1 1.754 4
1.217 3 1.753 7
1.217 6 1.752 9
1.217 8 1.752 2
1.218 1 1.751 5

1.218 3 1.750 7
1.218 5 1.750 0
l-218 8 1.749 3
1.219 0 1.748 5
1.219 3 1.747 8

1.747 1
1.746 3
1.745 6
1.744 9
1.744 2

1.743 4

SW.csc.

I

--

0
1
2

:

f

;
9

::
12
13
14

:6”

;:
19

20

40
41
42

z

55

z;
58
59

60
-

Sec.

1.220 8
1.221 0
1.221  3
1.221 5
1.221 8

1.222 0

::;;; :
1.222 8
1.223 0

1.223 3
1.223 5
1.223 8
1.224 0
1.224 3

1.224 5
1.224 8
1.225 0
1.225 3
1.225 5

1.225 8 1.729 1
1.226 0 1.728 4
1.226 3 1.727 7
1.226 5 1.727  0
1.226 8 1.726 3

1.227 1 1.725 6
1.227 3 1.724 9
1.227 6 1.724 2
1.227 8 1.723 5
1.228 1 1.722 8

1.228 3
1.228 6
1.228 8
1.229 1
1.229 3

1.229 6 1.718 5
1.229 9 1.717 9
1.230  1 1.717 2
1.230 4 1.716 5
1.230 6. 1.715 8

1.230 9
1.231 1
1.231 4
1.231 7
1.231 9

1.715 1 20

:::::: :t
1.713 0 17
1.712 3 16

1.232 2
1.232 4
1.232 7
1.232 9
1.233 2

1.233 5
1.233 7

;:;;; ;
1.234 5

1.708 1
1.707 5
1.706 8
1.706 1
1.705 4

1.234 8
1.235 0
1.235 3
1.235 5
1.235 8

1.704 7

ZZ Y
1.702 7
1.702 0

1.236  1 1.701 3

csc.

CSC.

1.743 4
1.742 7

: z :
1.740  6

1.739 8
1.739 1.

::z $
1.737 0

1.736  2
l-735 5

: :::t f
1 a733  4

1.732 7

:::33:  s
1.730 5
1.729 8

1.722 1
1.721 3
1.720 6

f:;;; .;

1.711 6
1.710 9

:::z
i .708 8

Sec.

2
1

0
-

124” (304“) (235”) 55’ 125” (305”) (234”) 54’

125
(Continued)
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TABLE 7B NATURAL FUNCTIONS - SECANTS AND COSECANTS - Confd
36’ (216”) (323”) 143O 37” (217“) (322”) 142” 38”~  (218”) (231”) 141”

Sec. ) csc. ] f
I / I

’ 1 Sec. i CSC. 1 8 csc.  ‘I, Sec.
-
0 1.269 0

: 1.269 1.269 3 6

: 1.269 1.270 9 2

5 1.270 5

; 1.271 1.270 8 0

s 1.271 I.271 3 6

-
0

:

:

60

z’s
57

1 56

60
59
58
57
56

1.252 1 1.661 6
1.252 4 1.661 0
1.252 7 1.666 4
1.253 0 1.659 7
1.253 2 1.659 1

55 5 1.253 5 1.658 5 55

:: ; 1.253 1.254 8 1 1.657 1.657 8 2 54 53

:: t 1.254 1.254 3 6 1.656 1.655 S 9 52 51

___-
1.236 1 1.701 3
1.236 3 1.700 6
1.236 6 1.699 9

::2233: ; 1.699 1.698 3 6

1.6243 60
1.623 7 59
1.623  1 58
1.622 5 57
1.621  9 56

1.621 3 55

:fz : 54
1.619 5 ::
1.618 9 51

_
; 1.237 1.237 4 6 1.697 1.697 9 2
7

t

::z ; 1.696 6

1.238 4 1.695 1.695 9 2

1.254 9
1.255 2
1.255 4
1.255 7
1.256  0

1.655 3
1.654 6

% :
1.652 7

1.256 3 1.652 1
1.256 6 1.651  5
1.256 8 1.650 8

1.257 1 1.650 2
1.257 4 1.649 6

f : 1.272  1.271 9 2

t: 1.272 1.272 5 8
14 1.273 1

10 1.238 7 1.694 5 50

;; 1.239  1.239 1.239 0 2 5 1.693  1.693 1.692 9 2 5 49 48 47
14 1.239 7 1.691 8 46

z
43
42
41

:f:;: E
1.617 1 48
1.616 5 47
1.615 9 46

I.240  0 1.691 2
1.240 3 1.690 5
1.240 5 1.689 8
1.240 8 1.689 2
1.241 1 1.688 5

1.241 3 1.687 8
1.241 6 1.687 1
1.241 9 1,686 5
1.242 1 1.685 8
1.242 4 1.685 2

:: 1.273 1.273 4 7

:i 1 1.274  a274 0 2
19 1.274 5

1.6153 45
1.6147 4 4
1.614 1 43
1.613 5 42
1.612 9 41

t; 1.257  1.2579 7 1 ;.W;; * 40

:: 1.258 1.258  2 5 1.647 1.647 7 1 :; 37
24 1.258 8 1.6464 36

20 1.274 8
i: 1.275 1.275 4 1

;: 1.275 1.276 7 0

1.6123 40
1.611  7 39
1.611 1 38
1.610 5 37
1.6099 36

1.259 1
1.259 3
1.259 6
1.259 9
1.260 2

1.645 8
1.645 2
1.644 6

z: 3’

35
34

32

25

;Y
1.260 5 1.642 7
1.260 8 1.642 1

32 1.261 0

ii
1.261 3 :%I :
1.261 6 1.640 2

35 1.639 6

;i
i:;:; B 1.639 0
1.262 4 1.638 3
1.262 7 1.637 7

39 1.263 0 1.637 1

:
l-263 3 1.636 5
1.263 6 1.635 9

t: ::z ;
1.635 3
1.634 6

44 1.264 4 1.634 0

:: 1.265 1.264 0 7 1.632  1.633 4 8 15 14

tZ 1.265 1.265 6 3 1.6322 1.631 6 13 12
49 1.265 9 1.631 0 11

ifi 1.276  1.276 6 3

15 1~276  1.277 1.277 9 2 5

30 1.277 8
31 1.278 1

i: 1.278 1 a278 4 7
34 1.279 0

1.609 3 35

::i% ; z:
1.607 6 32
1.6070 31

::%i it
1.605 2 28
1.6046 27
1.604  0 26

I.242 7 1.684 5

::;t: 4 1.683 1.683 8 2
1,243 5 1.682 5
1.243 7 1.681 8

30
31

i:
34

30

ii
27

2 6

1.2440 1.681 2
1.244 3 1.680 5
1.244 5 1.679 9
1.244 8 1.679 2
1.245  1 1.678 5

35 1.279 3

i! 1.279 1.279 6 9

:i 1.280 1.280 2 4

1.603 5 25

:::i Z ;:
1.601 7 22
1.601 1 21

35 1.245 3 1.677 9 25
36 1.245 6 1.677 2 24
37

it

:‘24:; 1.676 6 23

1.246 . 4 I.675  1.675 9 3 22 21

1.246 7
1.247 0
1.247 2
1.247 5
1,247 8

1.674 6
1.673 9
I.673 3
1.672 6
1.672 0

1.671 3
1.670 7
1.670 0
1.669 4
1.668 7

z: 1.249 1.249 4 7 1.668 1.667 4 1 10

:i l-249  1.250 9 2 1.666 1.666 8 1 t

54 l-250 5 1.665 5 z

1.248 0
1.248 3

z:: 8
1.249 1

1*6005 It:s%S 18
1.598 8 17
1.5982 16

z 1.280 1.281 7 0

:z 1.281 1.281 3 6
44 1.281 9

1.597 6 15
1597 1 14
1.596 5 13
1.595 9 12
l-595 3 11

:: I.282  1.282 2 5

:I 1.282  1.283 8 1
49 1.283 4

50 1.266 1 1.630 3
I .2664 1.629 7

1.266 7 1.629 1
1.267 0 1.628 5
1.267 3 1.627 9

1.267 6
I.267 9
1.268 2

::z ;

1.627 3
1.626 7
1.626 1
1.625 5
1.624 9

1.269 0 1.624 3

50 1 1.283 7 1.594 8 10
1.594 2
1.593 6 iii
1.593 0 7
1.5925 6

1.591 9
1.591 3 :
1 e.590  7
1.590 2 ;
1.5896 1

1.5890 0
- - -

10

t
7
6

8

;
1

0
-.

,

::
53
54

51 1.284 0
52 1.284 3

::
1.284 6
1.284 9

22
:?I
59

60
-

55 1.285 2

:; 1.285  1.285 5 9
58 1.286 2
59 1.286 5

csc.

55 1.250 8 1.664 9
:; 1.251 1.251 0 3 1.664 1.663 2 6

:

:i :f:: . 8 ‘1.6623  1.662 9 ; 1

60 1.252 1 1.661 6 0
-

, csc. Sec. ’

60 I 1.286 8
- _.~..

Sec. Sec. ’I, I csc.

126’ (306’) (233”) 53” 127’ (307”) (232”) 52”. 12w (308”) (231”) 51”

126
!Conftnued) 
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TIONS - SECAN’I .‘S AND COSECANTS - ConidTABLE 7B NATURAL FU!
39” (219”) (320”) 140” 40” (31’9”) 139O 41” (221”) (318”) 138”

I

-

Sec.

- -
I.305 4
I*305  7
I.306 0
I.306 4
I.306 7

csc. I I Sec. CYC

1 I.2868
I.287 1
I.287 4
I.287 7
I.288 0

I.589 0

:::i?” 3
I.587 3
I.586 7

I.555 7
I.555 2
I.554 6
I.554 1
I.553 6

1.553 0
I.552 5
I.552 0
I.551 4
I.550 9

.308  6 I.550 4

.308 9 I.549 8
*309 3 I.549 3
0309 6 I.548 8
.309 9 I.548 2

I.547 7
1 s.547  2
I.546 6
I.546 1
I.545 6

I.311 8

::33;;  ;
I.312 8
I.313 1

I.545 0
1.544 5
I.544 0
I.543 5
I.542 9

I.313 5 I.542 4
l-313 8 1.541 9
I.314 1 I.541 3
I.314 4 I.540 8
I.314 8 I.540 3

1.315 1 I.539 8
1.315 4 1.539 2
I.315 7 I.538 7
I.316 ? I.538 2
I.316 4 1.537 7

Zf f :
1.317 4
I.317 7
I.318 0

I.537 2
I.536 6
I.536 1
I.535 6
1.535 1

I.318 4 I.534 5
I.318 7 I.534 0
I.319 0 I.533 5
I.319 4 I.533 0
I.319 7 I.532 5

1.320 0 I.532 0
1.320 3 I.531 4
I.320 7 I.530 9
1.321 0 I.530 4
1.321 3 I.529 9

I.321 7
I.322 0
I.322 3
I.322 7
I.323 0

1.529 4

:::5: ;
1.527 8
I.527 3

1.323 3 I.526 8
I.323 7 I.526 3
I.324  0 I.525 8
I.324 3 I.525 3
1.324 7 1.524 8

I.325  0 1.524 3

50
49

t;
46

t:

i:
14

45 15
44 16

t: :;
41 9

40

z;
37
36

!O I.331 8 I.514 1
!I I.332 1 I.513 6
!2 I.332 5 I.513 1
13 I.332 8 1.512 6
!I 1.333 1 I.512 1

15 I.333 5 I.511 6
16 1.333 8 I.511  1
17 I.334 2 I.510 7
!8 I.334 5 I.510 2
:9 I.334 8 I.509 7

30
29
28

:I

t4
23

t:

,

I.325 0 1.524 3
I.325 3 I.523 7
I.325 7 I.523 2
I.326 0 I.522 7
1.326 4 I.522 2

I.326 7 I.521 7
I.327 0 I.521 2
I.327 4 I.520 7
I.327 7 I.520 2
I.328 0 I.519 7

I.328 4 I.519 2
I.328 7 I.518 7
I.329 1 I.518 2
I.329 4 I.517 7
1.329 7 1.517 2

1.330 1 I.516 7
I.330 4 I.516 2
I.330 7 1~51.5 6
I.331  1 I.515  1
I.331 4 I.514 6

I.335 2 I.509 2
I.333 5 I.508 7
I.335 9 I.508 2
I.336 2 I.507 7
I.336 6 I.507 2

I.336 9 I.506 7
I.337 3 I.506 2
l-337 6 I.505 7
I.338  0 I.505 2
I.338 3 I.504 7

I.338 6 I.504  2
I.339 0 I.503 7
I.339 3 I.503 2
I.339 7 I.502 7
I.340 0 I.502 3

I.340 4 I.501 8
I.340  7 1.501 3
I.341  1 1.500 8
I.341 4 l.Soi)  3
I.341 8 1.499 8

1.342 1 1.499 3
I.342 5 I.498 8
I.342 8 1.498 4
I.343 2 1.497 9
1.343 5 1.497 4

I.343 9
I.344 2

::z 8
I.345 3

I.496 9
I.496  4
I.495 9
I.495  4
I.495  0

1.345 6 I.494 5

60
59

:;
56

I.288 3
I.288 6
I.288 9

: :Zf :

I.586 2
I.585 6
I.585  0
I.584 5
I.583 9

I.289 8
I.290 1

::4;: 3
1.291 0

I.583 3
I.582 8
I.582 2
I.581 6
I.581  1

I.291 3 I.580  5
I.291 6 I.580 0
I.291 9 I.579 4
I.292 3 I.578 8
I.292 6 1.578 3

l-292 9 I.577 7
I.293 2 I.577 1
I.293 5 I.576 6
I.293 8 I.576 0
I.294 1 1.575 5

1.294 4 I.574 9
I.294 7 l-574 4
I.295 0 I.573 8
I.295 3 1.573 2
I.295 7 1.572 7

I.296 0 1.572 1
I.296 3 1.571 6
I.296 6 I.571 0
I.296 9 I.570 5
I.297 2 I.569 9

1.297 5 1.569 4
1.297 8 I.568 8
I.298 1 I.568 3
I.298 5 1.567 7
I.298 8 1.567 2

I.299 1
I.299 4
1.299 7
I.300  0
I.300 3

1.566 6

I.300 7
I.301 0
I.301 3
I.301 6
I.301 9

20

:I:

:6’

15
14

I.566 1
I.565 5
I.565 0
1.564 4

45
46

z

la.563 9
I.563 3
1.562 8
I.562 2
I.561 7

i3

:T

1.302 2
I.302 6
1.302 9

I.561 1
I.560 6
1.560 1
I.559 5
I.559 0

10

i

i

.5
4

;
l-

0
-

I.303 2
1.303 5

55 1.303 8 I.558 4
56 I.304 1 1.557 9
57 I.304 5 I.557 3
$8 1.304  8 I.556 8
59 I.305 1 I.556 3

1.305 4 1.555 7

sec. , csc. Sec. csc. Sec.
-

129” (309”) 72?0”)  5o” (22 49 131” (311”) (228”) 48”

127
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TABLE 7B
42’ (222”) (317

iTURAL  FUNCTIONS - SECANT
1370 43” (223”) (31(

‘S
5”)  136”

AND COSECANTS - Confd
44’ (224”) (315”)  135”

Sec.

-

-
csc.

0

a
:

I.345 6 1.494 5
1,346 0 1,494 0
1.346 3 1.493 5
I.346 7 1.493 0
I.347  0 1.492 5

1.347  4 1.492 1
1.347 8 1.491 6
I.348 1 1.491 1
1.348 5 1.490 6
1.348 8 I.490 1

::

1:
14

I.349 2
1.349 5

::::; f
1.350  6

:=:;;
I.488 7
1.488 2
1.487 8

::

f ;:
19

1.351’ 1.487 3
I.351 3 I.486 8
1.351 7 I.486 3
1.352 0 1.485 9
1.352  4 I.485 4

:;”

:z
24

1.352 7 1.484 9
I.353 1 1.484 4
1.353 5 I.484  0
1.353 8 I.483 5
I.354 2 1.483 0

1.354 5

;:;g ;
I.355  6
I.356  0

I.482 5
1.482 1
I.481 6
1.481 1
1.480 7

;:

::
34

1.356 3 1.480 2
1.356 7 I.479 7
I.357 1 1.479 2
I.357 4 I.478 8
1.357 8 1.478 3

35

3”;
38
39

1.358 2
1.358 5
1.358 9
1.359 2
I.359 6

I.477 8

:=;; ;:
I.476 4
1.476 0

40
41

t:
44

1.360 0
I.360 3
1.360 7
1.36; 1
1.361 4

I

1.475  5
I.475  0
I.474 6
I.474 1
1.473 7

1.361 8 1.473 2
I.362 2 I.472 7
1.362 5 1.472 3
1.362 9 1.471 8
1.363 3 I.471 3

50
51

::
54

I.363 6
1.364 0
1.364 4
1.364 7
1.365 1

1.470 9
1.470 4

::::t i
I.469 0

1.365 5 1.468 6
1.365 8 1.468 1
1.366 2 1.467 7
1.366 6 I.467 2
1.367 0 I.466 7

60 I.367 3 1.466 3

csc. Sec.

csc. , , I

1.367 3
1.367 7
1.368 1

::itf  ;:

1.466 3
1.465 8
1.465 4
I.464 9
1.464 5

l-369 2

::i:x 8
I.370 3
1.370 7

1.464 0
1.463 5
1.463 1
1.462 6
1.462 2

55

g

51

1.371 1

:::77: i
I.372 2
I.372 6

:‘:::  :
1 I460 8
1.460 4
1.459 9

50
49
48
47
46

:zi I:
1.373 7
1.374 1
1.374 4

1.459 5
1.459 0
1.458 6
1‘458  1
1.457 7

z
43
42
41

I.374 8
I.375 2

z:: 8
1.376 3

1.457 2
I.456 8
1.456 3
I.455 9
1.455 4

I.376 7
1.377 1
1.377 5
I.377 8
I.378 2

35

:::
32
31

1.378 6 1.452 7 30
I.379 0 1.452 3 29
I.379 4 I.451 8 28
1.379 7 I.451 4 27
1.380 1 1.451 0 26

1.380 5 1.450 5
1.380 9 1.450 1
I.381 3 1.449 6
1.381 7 1449 2
1.382 0 1448 7

25
24

ii
21

:8”8”2:
1.383 i
I.383 6
1.384 0

1448 3
1447 9
1447 4
1447  0
1446 5

20
19
18

:i

I.384 3 1446 1 15
1.384 7 144s 7 14
I.385 1 I.445 2 13
I.385 5 1444 8 12
1.385 9 1.444 3 11

1.386 3 I.443 9
I.386 7 I.443 5
1.387 1 1.443 0
1.387 4 I.442 6
1.387 8 I.442 2

10
9

I:
6

I.388 2
I.388 6
1.389 0

::% ;:

I.441 7
14413
1440  9
1.440 4
1.440 0

1.390 2

csc.

I.439 6

Sec.

I.390 2
I.390 6
I.390  9
1.391 3
I.391 7

1.392 1
1.392 5
1.392 9
I.393 3
I.393 7

1.439  6
1.439 1
I.438 7
I.438 3
I.437 8

‘1 a437 4
1.437 0
1.436 5
1.436 1
I.435 7

1.394 1
I.394 5

::GZ;
1.395 7

1.435 2
1.434 8
1.434 4
1.434 0
1.433 5

1.396 1 1.433 1
1.396 5 1.432 7
1.396 9 1.432 2
1.397 2 1.431 8
I.397 6 1.431 4

1.398 0
1.398 4
1.398 8
1.399 2
1.399 6

:::i::
1.430 1
I.429 7
1.429 3

1.4000 I.428 8
1.400 4 I.428 4
1.400 8 1.428 0
1,401 2 I .427  6
1.401 6 1.427 1

1.402 0 1.426 7
I.402 4 1.426 3
1.402 8 1.425 9
1.403 2 1.425 S
1.403 6 1.425 0

60

:z
57
56

55

:::

:3

40

:t
37
36

35
34

::
12
13
14

20

21

24

25

1.4040 I.424  6
1.4044 1.424 2
1.404 8 1.423 8
1.405 2 1.423 4
1.405 7 1.422 9

1.406 1 1.422 5
1.406 5 1.422 1
1.406 9 1.421 7
1407 3 I.421 3
1407 7 1.420 8

1.408 1 1.420 4
I.408 5 I.420  0
1.408 9 1.419 6
1.409 3 1.419 2
1.409 7 I.418 8

I;
28
29

3”:
31

30

::

3”:

30
29

3;
26

35

i!
38
39

20

:I:
17
16

1.410  1
1.410 5

:‘t:z
1:411 8

1.418 3
1.417 9
1.417 5
1.417 1
1.416 7

I.412 2 I.416 3
1.412 6 I.415 9
I.413 0 I.415  4
I.413 4 1.415 0
I.413 8 1.414 6

1.414 2
__-

csc.

1.414 2

Sec.

50
51

::
54

55

z;
58
59

60
-

,

2”) (226”) 46’ 134O (3140) (225”) 45”
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Deg. Arc. Deg. Arc. Deg. .4rc. Min.

*017 453 3 61
-034 906 6 62

:g; ;;; ; z
0087  266 5 65

! +b4  650 8
1.082 104 1
1.099  557 4
1.117 010 7
1.134 464 0

121 2.111 8484
122 2.129 301 7
123 2.146 755 0
124 2.164 208 3
125 2.186 611 6

.104 719 8

.122 173 0

.139 626 3
*157 079 6
.174 532 9

1.151 917 3 126 2.199 114 9
1.169 370 6 127 2.216  568 2
1.186 823 9 128 2.234 021 4
1.204  277 2 129 2.251 474 7
1.221 730 5 130 2.268 928 0

6

:
9

10

11
12

::
15

::g ;;$zr

.226 8b2 8

.244 346 1

.261  799 4

;:
73

::

1.239 183 8
1.256 637 1
1.274 090 4
1.291 543 6
1.308 996 9

131 2.286 381 3
132 2.303  834 6
133 2.321 287 9
134 2.338 741 2
135 2.356 194 5

136 2.373 647 8
137 2.391 101 1
138 2.408 554 4
139 2.426 007 7
140 2443 461 0

141 2.460 914 2
142 2.478 367 5
143 2.495 820 8
144 2.513 274 1
14s 2.530 727 4

146 2.548 180 7
147 2.565 634 0
148 2.583 087 3
149 2,600  540 6
150 2.617 993 9

151 2.635 447 2
152 2.652 900 5
153 2.670 353 8
154 2.687 807 0
155 2.705 260 3

156 2.722 7-l 3 6
157 2.740 166 9
158 2.757 620 2
139 2.775 073 5
160 2.792 526 8

161 2.809 980.1
162 ;‘;z ;;; ;
163 .
164 2.862 340 0
165 2.879 793 3

::
13
14
15

16
17
18

:z

.279 252 7

.296 706 0

.314 159 3

.331 612 6

.349 065 9

Z!
78
79
80

1.326 450 2
1.343 903 5
1.361 356 8
1.378 810 1
1.396 263 4

21

z
24
25

.366 519 1
*383 972 4
401425 7
.418 879 0
-436 332 3

1.413 716 7
1.431 1700
1448 623 3
1.466 076 6
1.483 529 9

2:.

::
25

.453’785  6

.471  238 9
.488 692 2
.506  145 5
-523 598 8

1.500983 2
1.518 436 4
1.535 889 7
1.553 343 0
1.570 796 3

::
33

3”:

.541 052 1

.558 505 4

.575 958 7

.593 411 9

.610 865 2

91
‘22
93

z

1.588 249 6
1.605 702 9
1.623 156 2
1.640 609 5
1.658 062 8

::

::
35

z:
38
39
40

.6283185
-645 771 8
.663  225 1
.680 678 4
.6981317

96
97

;r:
100

1.675 516 1
1.692 969 4
1.710 422 7
1.727 876 0
1.745 329 3

:;
38
39
40

.715 585 0

.733 038 3

.750 491 6

.767 944 9

.785 398 2

101
102
103

:!z

1.762 782 5
1.780 235 8
1.797 689 1
1.815 142 4
1.832 595 7

41

b:
44
4.5

z
48
49
50

.802 851 5 106 1.850 049 0

.820 304 7 107 1.867 502 3

.837 758 0 108 1.884 955 6

.855 211 3 109 1.902  408 9

.872 664 6 110 1.919 862 2

166 2.897 246 6
167 2.914 699 9 t f

:t
50

::
53
54
55

.890 117 9 111 1.937 315 5

.907 571 2 112 1.954 768 8

.925 024 5 113 1.972 222 0

.942 477 8 114 1.989 675 3
-959 931 1 11s 2.007 128 6

:2: 2.932 153 1
2.949 606 4

170 2.967 059 7

171 2.984 513 0
172 3.091 966 3
173 3.019  419 6

:::
3.036 872 9
3.054 326 2

::
53
54
5.5

56

::
59
60

.977 384 4 116 2.024 581 9 176 3.071  779 5
+I4 837 7 117 2.042  035 2 177 3.089 232 8

1.012 291 0 118 2.059 488 5 -178 3.106 686 1
1.029 744 3 119 2.076 941 8 179 3.124 139 4
1.047 197 6 120 2.094  395 1 180 3.141 592 7

56
57

:t
60

Deg. Arc. Deg. Arc. Deg. AX. Min.

TABLE 8 LENGTHS OF CIRCULAR ARCS

Arc.
x 10-1

sec. Arc.
x10-7

2909
5 818
8 727

11 636
14 544

48

1::
194
242

17 453
20 362
23 271
26 180
29 089

6

;
9

10

291
339
388
436
485

31 998
34 907
37 815
40 724
43 633

::

::
15

533
582
630
679
727

46 542
49 451
52 360
5.5 269
58 178

16
17
18

::

776
824
873
921
970

61 087
63 995
66 904
69 813
72 722

1 018
1 067
1115
1164
1212

75 631
78 540
81 449
84358.
87 266

1 261
1309
1 357
1406
1454

90 175
93 084
95 993
98 902

101 811

1 so3
1 551
1 599
1648
1 697

104 720 36 1 745
107 629 37 1 794
110 538 38 1 842
113 446 39 1 891
116355 40 1 939

119 264
122 173
125 082
127 991
130900

1 988
2 036
2 085
2 133
2 182

133 809
136 717
139 626
142 535
145 444

:;
48
49
50

2 230
2 279
2 327
2 376
2 424

148 353
1512f2
154 171
157 08L
159 989

2 473
2 521
2 570
2618
2 666

162 897
165 806
168 715
171 624
174 533

3;
58
59
60

2 715
2 763
2 812
2 860
2 909

AX. SeC. AI-C.

129
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TABLE 9 RADIANS TO CIRCULAR FUNCTIONS

DEGREES SIN.

A-----.
b.573. O”34’ *OlO 0 l*oal -010 0
I.146 10 9’ a020 0 999 8 -020 0
I.719 l”43’ ,030 0 -999 6 -030 0
2.292 2”18’ -040 0 9992 a400

D EGREES SIN.

I 6
40 .4584 4S”So’~ -717 4 -6% 7 l-030
-82 46-98 46”59’ -731 2 -682  2 1.072
44 48.13 48”08’ -744 6 -667 s l-116
46 49.27 49’16’ ~757  8 a652 4 l-162

2.865 2”52’ *OS0 0 *998 7 -050  0 48 SO.42 SO”25’ -770 7 -637 2 l-210
3.438 3”26’ -060 0 998 2 -060 1 40 51.57 HO34 -783 3 -6216 l-260
4.011 4” 1’ -069 9 997 5 *070 1 *92 52.71 52”43’ -795  6 as d l-313
4584 4”3S’ -079  9 -996 8 *080 2 *94 53.86 53OSl’ -807  6 e.589  8 t-369
5.157 so 9’ -089  9 *99s 9 a0 2 -96 55-00 55”  0’ -819  2 -573  5 l-428

5.730 S”44’ Q99 8 *99.5 0 -100  3
6.876 6’53’ *1197 -992 8 -120  6
8.022 8” 1’ *I39  5 990 2 -140  9
9,167 9”lO’ -159  3 *987 2 -1614

IO.31 lO”l9’ -179 0 a983 8 *182 0

-98 56.15 56” 9 -830 5 -557 0 l-491
t-00 57.30 57’18’ a415 -540  3 l-557
1.02 5844 58”27’ -852 1 *S23 4 l-628
la4 59*59 S9”35’ a62 4 *so62 l-704
la6 m74 6O”U *872 4 *488  9 I.784

II.46 ll”28’ -198  7 -980  1 -202  7 1-0s 61.88 61’53’ *8a2 0 ,471  3 1.871
12.61 12’36’ 118 2 -97s  9 *223 6 -1.10 63.03 63” 2’ -8912 a453 6 1.965
13.75 13”45 *2?7 7 -971 3 .244 7 l-12 64.18 64”lO’ +OOl -435  7 2.066
1490 14”S4 -257 1 9664 -266 0 1.14 65.32 65”19’ *9086 -417  6 2.176
16.04 16’ 3’ -276  4 *961  1 -287 6 1.16 66.47 66’28’ -916  8 *399 3 2.296

17.19 17”ll’ -295 5 -955 3 a309 3 1.18 67.61 67’37’ -924 6 -380 9 2427
18.33 18’20 *314 6 -949  2 -3314 1.20 68.76 68’45’ -932 0 *362  4 2.572
19.48 19’29’ -33; 5 -942  7 -353  7 l-22 69.91 69”54 *939 1 *343 7 2.733
20.63 20”38’ -352  3 -935  9 *376 4 1.24 71.05 71°03’ 945 8 ~324 8 2.912
21.77 21°46’ *370 9 *928 7 *399 4 1.26 72.20 72’12 -952 1 -305  8 3.113

22.92 22*5s *389 4 a921 1 a422 8 1.28 73.35 73”20 -958 0 *286 7 3.343
24.06 24” 4’ 407 8 -913 1 4466 1.30 74.49 74-29’ -963  6 a67 5 3.602
25.21 25’13’ .425  9 9047 .470 8 1.32 75.64 75”38 -968  7 -248 2 3.903
26.36 26’21’ -443  9 a896 1 *49s 4 t.34 76.78 76”47’ -973  5 -228 7 4.256
27.50 27’30’ 4618 a887 0 520 6 1.36 77.93 77”SS’ 0977 9 -209 2 4.673

28.65 28’39’ -479 4 a877  6 ..546 3 1.38 79.08 79”cM’ ~981  8 -189 6 5.177
29.79 29’48 ~496  9 -867  8 -572  6 140 80.22 SOY3 .98S  5 *I70 0 5.798
30.94 30.56 -514  1 -857  7 e.599 4 I.42 81.37 Sl”22 -988  7 -150 2 6-581
32.09 32” 5’ ml 2 a847  3 .626 9 144 82.52 82”30’ 9915 *130  4 7.602
33.23 33O14’ -548  0 ~836  5 -655  2 l-46 83.66 83’39’ *993 9 *I10  6 8.989

34.38 34’23’ 564 6 *a25  3 *684 1 148 SCSl 84Y8 e99.5  9 ,090  7 IO.983
35.52 3S031’ -5810 .813  9 *713 9 l-50 85.95 8YS7 -997 5 -070  7 14.110
36.67 36’40 597 2 m21 -744 5 1.52 87.10 87”OS’ -998 7 .oso 8 19.670
37.82 37”49’ *613  1 a790 0 -776 1 l-51 88.25 88”14’ -999 5 a030 8 32.461

38-96 38’58’ -628  8 -777 6 *8087 154 89.39 89”23’ -999 9 -010  8 92.621

40.11 4ow6 -6442 *764 8 -842  3
41.25 41VlS’ ~659  4 -751 i3 -877 1
42.40 42’24’ -674 3 -738 s *913 1
43.54 43’33’ -688 9 *724  9 -950  5
44.69 44Yl’ *703 2 -710  9 -989 3

90’

cos. T A N . tADIANS cos. TAN.

130

 



TABLE 10 POWERS AND SQUABE  ROOTS

NO. SQUARE CUBE F O U R T H FIFTH SQUARE S;lualm RGCI PROCAL
x XI 9 POWER POWER ROOT ROOT OF OF SQUARE

x4 _%I 42 RECIPROCAL 1
1
3

I?

0

:

1:

0

ifi
27
64

0
1

it
256

0
1

2::
1024

0400 ooo
1GIOooO
1.414 214
1.732 051
2aOO 000

l.Aooo 1.000~000
0.707 107 0.250 000 000
0.577 350 0.111 111 111
0*500  000 0062 500 000

:z
49
64
81

125
216
343
512
729

625

1:;
4096
6 561

3 125 2.236 068 0447 214 ~040000GOO
7 776 2449 490 0.408 248 0.027 777 778

16 807 2.645  751 0.377 964 0.020 408 163
32 768 2.828 427 0353 553 0.015  625 000
59 049 3aixI  000 0.333 333 O-012 345 679

::

:g
196

:z
1 728
2 197
2744

10000 ,~lOOOOO 3.162 278 0.316 228 o-010 000 000
14 651 161051 3.316 625 0.301 511 O-008  264 463
20 736 248 832 3.464 102 0.288 675 om6 944 444
28 561 371 293 3.605  551 0.277 350 OGX 517 160
38 416 537 824 3.741 657 0267 261 oac5 102 041

225
256

2:
361

3 375

:zz
5 832
6 859

50 625 759 375 3.872 983 0.258 199 Ow4 444 444
65 536 1048 576 4aOO cm 0.250 000 om3 906 250
83 521 1419 857 4.123 106 0.242 536 oao3 460 208

104 976 1 889 568 4.242 641 0.235 702 OGO3 086 420
130 321 2 476 099 4.358 899 0.229 416 om2 770 083

z tz
484 10 648
529 12 167
576 13 824

160000 3200000 4.472 136 0.223 607 oGo2 500 000
194 481 4 084 101 4.582 576 0.218 218 0.002  267 574
234 256 5 153 632 4.690 416 0.213 201 0.002 066 116
279 841 6 436 343 4.795 832 0.208 514 OX@1 890 359
331776 7 962 624 4.858 575 0.204 124 O+Ol  736 1 i 1

625
676

SE
841

15 625 390 625 9 765 625
17 576 456 976 11 881 376
19 683 531441 14348907
21952 614 656 17 210368
24 389 707 281 20 511 149

::zKs
5.196 152
5.291 503
5.385 165

0.200 ooo 0.001 000 OGO
0.196 116 0.001 479 290
0.192 450 0.001 371 742
O-188 Y82 0.001 275 510
0.185 695 0001 185 061

900

12:
1 089
1 156

27 000
29 791
32 768
35 937
39 304

Kfz
1 048 576
1 185 921
1 336 336

24300000
28629151
33 554 432
39135393
45435424

5.477 226
5.567 764
:.;a$ g

5.830 952

0.182 574 OalH 111 111
0.179 605 0+)01040  583
0.176 777 00M 576 562
0.174 078 OG)O  518 274
0.171 455 0.000 865 052

1 225
12%

:z
1 521

42 875 1500 625 52 521 875 5.916  080 0169 031 0.000  816 327
46 656 1679 616 60 466 176 6mO 000 0.166 667 OXI 771 605
50 653 1 874 161 69 343 957 6082 763 0164 395 O+OO  730 460
54 872 2 085 136 79 235 168 6.164 414 0162 221 OMO 692 521
59 319 2 313 441. 90 224 199 6.244 998 0,160 128 Of?00 657 462

:z zz
1764 74 088
1 849 79 507
1936 85 184

2560000
2 825 761
3 111 696
3 418 801
3 748 096

102 400 000
115 856 201
y; 6!I&  ;;

164 916 224

6.3.?4  555 0.158 114 0.000 625 000
6.463 124 0.156 174 0000 594 884
6.480 741 0.154 303 00M 566 853
6.557  439 0 152 459 OX)0  540 833
6.633 250 0.1 SO 756 O+)OO  516 529

2 025
2 116
2209
2304
2401

91 125 4 100 625
97 336 4 477 456

103 823 4’879 681

::7” z:c : z :::

184 528 f25
fg ;i; g

254 803 968
282 475 249

6.708  204
6.782 330
6.855 i55
6.928 “03
7aOO iO0

0.149 071 OMO 493 827
0.147 442 O@QO 472 550
0.145  865 O+OO  452 694
0144 338 @ooO 434 028
0.142 857 OMKJ 416 493

2500 125000 6250000 312 500000 7.071  069 0.141 421 OmO400000

(Confinucd)
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TABLE 10 POWERS AND SQUARE ROOTS - Confd

x0. S Q U A R E C U B E F O U R T H FIFTW S Q U A R E S Q U A R E RI~CIPROCAL
x .x2 XJ POWER P O W E R R O O T R OOT OF OF S Q U A R E

XI x6 1/F R ECIPROCAL 1
1 >

50

Zf
53
54

2500 125 @JO 6250000 312500000
2 601 132 651 6 765 201 345 025 251
2 704 140 608 7 311 616 380204032
2809 148 877 7 890 481 418 195 493
2916 157 464 8 503 056 459 165 024

0.141  421 omo,4no  non
0.140 028 0@00,384 468
0.138  675 0~000,369 822
0.137 361 oaO0.355 999
0.136  083 0.000.342  936

55 3 025 166 375 9 150 625 503 284 375 7.416 198 0.134 840 0~000,330  579
.s6 3 136 175 616 9 834 496 550 731 776 7.483  315 0.133  631 0+)00,318  878
57 3 249 185 193 10 556 001 601692 057 7.549 834 0.132 453 0aOO,307 787
58 3 364 195 112 11 316 496 656 356 768 7.615 773 0.131  306 0.000,297  265
59 3 481 205 379 12117361 714 924 299 7.681  146 0.130 189 O+IOO,287 274

60

2;
63
64

3 600 216 000 12 960 000 777 600 000 7.745 967 0.1;s 099
3 721 226 981 13 845 841 844 596 301 7.810 250 0.128 037
3844 238 328 14 776 336 916 132 832 7.874 008 0.127 000
3 969 250 047 15 752961 992 436 543 7.937 254 0.125 988
4 096 262 144 16777216 1 073 741824 8wO COO 0,125 000

0.000,277  778
0.000.268  745
0.000,260  146
oaOO,251 953
oaOO,244  141

65

t”7
68
69

4 225 274 625 17850625 1160290625 8,062  258 0.124 035
4 356 287 496 18974736 1252332576 8.124 038 0.123  091
4 489 300 763 20 151 121 1350125107 8.185 353 0.122  169
4 624 314 432 21 381 376 1453933568 8.246 211 0.121  268
4 761 328 509 22 667 121 1 564 031 349 8.306 624 0,120 386

0.000.236  686
0.000,229  568
0*000,222  767
OGNI,216  263
0+00,210  040

4900 243 000 24 010 000 1680700000 8.366 000 0.119  523
5041 357 911 25 411681 1 804 229 351 8.426 150 0,118  678
5 184 373 248 26 873 856 1 934 917 632 8.485 281 0.117  851
5 329 389 017 28398241 2 073 071 593 8.544 004 0.117  041
5 476 405 224 29 986 576 2219006624 8.602 325 0.116 248

omO,204 082
0mO,198 373
0~00.192 901- -__,..  - ._-
0~000,187 652
O-000.182 615

75 5 625 421 875 31 640 625 2 373 046 875 8.660 254
76 5 776 438 976 33 362 176 2535525376 8.717 798
77 5 929 456 533 35 153 041 2706784157 8.774 964
7s 6 084 474 552 37015056 2887 174368 8.831 761
79 6 241 493 039 38 950 081 3077056399 8.888 194

rp;w;;

0.113 961
0.113 228
0.112  509

0400,177778
oJJoo,173  130
0.000,168  663
00IO,164 366
0~000,160  231

80
81
82

ii

6 400
6 561
6 724
6 889
7 056

::z
551 368
571 787
592 704

40 960 000 3 276 800 000
43 046 721 3486784401
45212176 3707398432
47 4.58 321 3 939 040 643
49 787 136 4182119424

8.944 272

:::tz ii?
9.110 434
9.165 151

0.000,156  250
0.000,152  416
0,000,148  721
0+00,145  159
0.000.141  723

7 225 614 125 52 200 625 4 437 053 125 9.219 544 0108 465 0~000,138 408
7 396 636 056 54 700 816 4 704 270 176 9.273 618 0107 833 0~000,135 208
7 569 658 503 57 289 761 4984209207 9.327 379 0.107  211 0.000.;32  118
7 744 681472 59 969 536 5277319168 9.380 832 0.106 600 0@00,129 132
7 921 704 969 62742241 5 584 059 449 9.433 981 0.106 000 0.030,126  247

90
91
92

2

8 100 729 000 65 610 000 5904900000 9.486 833 0.105 409
8 281 753 571 68 574 961 6240321451 9.539 392 0.104 828
8 464 778 688 71639 296 6590815232 9.591 663 0.104 257
8 649 804 357 74 80.5 201 6956883693 9643  651 0.103 695
8 836 830 584 78 074 896 7339040224 9.695 360 0.103 142

O-000.1 23 457
“o’Ooc$;~  ;.$s

OGOO:ll5 62;
0@0,113  173

95
%
97
98
99

100

9 025
9 216

iii

857 375

“9:;  7637:
941 192
970 299

81450 625 7737809375
84934656 3153726976
88529281 8587340257
92236816 9039207968
96 059 601 9509900499

9.746 794
;‘;g 2;;

9.899 495
9.949 874

0.102 598
0.102 062
0.101 53.5
0.101 015
0.100 504

0*000,110  803
8’mc&g  ;g

0+00:104  123
0aOo,102 030

10000 1000000 1oooooo 10000000000 10+00000 0100 000 oaOO,1OO  000

132
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TABLE 11 RECIPROCALS, ROOTS, FACTORIALS AND FACTORS

No. RECIPROCAL CU B E F O U R T H FXFTH F A C T O R I A L S P~xbfE
I 11% R O O T ROOT R O O T %! FACTORS

e- vg q7

1Qooooo0
0~500  ooo 0
o-333  333 3
0.250 000 0

0 4 0 0 0 0 0 omo ooo omo ooo
1WOOOO 1aooooo 1GlOOOO
1.259 921 I.189 237 l-148 698
l-442 250 1.316 074 1.245 731
1.587 401 I.414 214 l-319 508

:

2
24

:
2
3
2 ’

0.200 000 0
0.166 666 7
O-142 857 1
o-125 000 0
O*lll 111 1

1.709 976
I.817 121
I.912 931
2-000 Oc@
2.080 084

1.495 349
I.565 08.5
1.626 577
1.681 793
1.732 051

1.379 730
I.430 969
1.475 773
1.515 717
1.551 846

120
720

4zz
362 880

0.100 000 0 2.154 435
o-f)90  909 1 2.223 980
0.083 333 3 2.289 428
O-076  923 -1 2.351 335
0.071 428 6 2.410 142

1.778 279
l-821 160
1.861 210

:::;: 3”::

1.584 893 3.628 800 2.5 *
I.615 394 3.991 680 11
1.643 752 4.790 016 2’.3
1.670 278 6.227 021 13
I.695 218 8.717 829 2.7

0.066 666 7 2.466 212 1.967 990
0.062 500 0 2.519 842 2@00 COO
0.058 823 5 2.571 282 2.030 543
0.055 555 6 2.620 741 2.059 767
0.052 631 6 2.668 402 2.087 798

l-718 772
I.741 1q1

::::; 22
l-801 983

1.307 674
2.092 279
3.556 874
6452 374
1.216 451

3.5

13
2.3’

IJ

0.050 000 0 2-714  418 2.114 743 1.820 564 2.432 902
,0.047 619 0 2.758 924 2.140 695 1.838 416 5.109 094
OQ45 454 5 2.802 039 2.165 737 I.855 601 1.124 001
0043 478 3 2.843 867 2.18Q939 1.872 171 2.585 202
OWl 666 7 2.884 499 2.213 364 1.888 175 6.204 484

E
2:11

23
2’.3

oG4OOOOo 2.924 018 2.236 068
0.038 461 5 2.962 496 2.258 101
0.037 037 0 3*000000 2.279 SO7
0.035 714 3 3.036 589 2.300 327
0.034 482 8 3.072 317 2.320 596

;‘W”, E

1.933 182
1.947 294
1.961 009

I.551 121
4.032 915
1.088 887
3.048 883
8.841 762

5 ’

v3
2’.7

29

0.033 333 3 3.107 233 2.340 347 I.974 350 2.652 529 2.3.5
0.032 258 1 3.141 381 2.359 611 I.987 341 8.222 839 31
0.031 250 0 3,174 802 2.378 414 2.000 000 2.631 308 26
0.030  303 0 3.207 534 2.396 782 2.012 347 8.683 318 3.11
O-029 411 8 3.239 612 2.414 736 2.024 397 2.952 328 2.17

0.028 571 4 3.271 066 2.432 299 2.036 168 1.033 315
0.027 777 8 3.301 927 2449 490 2.047 673 3.719 933
0.027 027 0 3.332 222 2466 326 2.058 924’ 1.376 37.5
0.026 315 8 3.361 975 2482 824 2.069 935 5.230 226
0.025 641 0 3.391 211 2.498 999 2.080 717 2.039 788

:;7,*
37

2.19
3.13

0.025 ooo 0 3.419 952 2.514 867 2.091 279 21.5
0.024 390 2 3448 217 2.530 440

8.169 153
2.101 632 3.345 253

0.023 809 5
41

3.476 027 2,545 730 2.111 786 I.405 006
0.023 255 8 3.503 398

2.3.7
2.560 750 2.121 747 6.041 526 43

0.022 727 3 3.530 348 2.575 510 2.131 526 2.658 272 2’.1

0.022 222 2 3.556 893 2.590 020 2.141 127 2.196 222 3’5
0.021 739 1 3,583 048 2.604 291 2.150 560 5.502 622
0.021 276 6 3.608 826 2.618 330

2.23
2.159 830 2-586 232 47

0.020 833 3 3.634 241 2.632 148 2.168 944 I.241 392
0.020 408 2 3.659 306

24.3
2645 751 2.177 906

3.684 031
6.082 819

0.020 000 0 2.659 148
7’

2.186 724 3.041 409 2.5’

*If x is greater than 9, multiply by I@, where c is the charscteristic  of log xl
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TABLE 11 RECIPROCALS, ROOTS, FACTORIALS AND F_4CTORS  - Coald

50 0.020 000 0 3.684 031 2,659 148 2.186 724
51 0.019 607 8 3.708 430 2.672 345 2.195 402
52 0.019 230 8 3.732 511 2.685 350 2.203 945
53 0.018 867 9 3.756 286 2.698 168 2.212 357
54 0.03  8 518 5 3.779 763 2.710 806 2.220 643

3+41409
1.551 119
8.065 818
;*3”2 y;

2.5’
3.17
2’.13

53
2.3’

2
57
58
59

0.018 181 8 3.802 952 2.723 270
0.017 857 1 3.825 862 2.735 565
0017 543 9 3.848 501 2.747 696
0017 2414 3.870 877 2.759 669
0.016 949 2 3.892 996 2.771 488

2.228 807
;-;z f;;

2.252 608
2.260 322

l-269 640 5.11
7.109 986 2’.7
4.052 692 3.19
2.350 561 2.29
l-386 831 59

zt
62
63
64

O-016 666 7 3.914 868 2.783 158 2.267 933
0.016 393 4 3.936 497 2.794 682 2.275 443
OU6 129 0 3.957 892 2.806 066 2.282 855
0015 873 0 3.979 057 2.817 313 2.290 172
0015 625 0 4mO 000 2.828 427 2.297 397

8.320 987
5.075 802
3.146 997

::;:g” t::

2l.3.5
61

2.31
3’.7
2 ’

_

iit
67
68
69

0.015 384 6 4.020 726 2.839 412 2.304 532 8.247 651 5.13
0,015 151 5 4w1240 2.850 270 2311 579 5443 449 2.3.11
0.014 925 4 4.061 548 2.861 006 2.318 542 3.647 111 67
0.014 705 9 4.081 655 2.871 622 2.325 422 2.480 036 2’.17
0014 492 8 4.101 566 2.882 121 2.332 222 I.711 225 3.23

,70 0.014 285 7 4.121 285 2.892 508 2.338 943 I.197 857 2.5.7
71 0.014 084 5 4.140 818 2902 783 2.345 588 8.504 786 71
72 0013 888 9 4.160 168 2.912 951 2.352 158 6,123 446 2a.3’
73 0.013 69E 6 4.179 339 2.923 013 2.358 656 4.470 115 73
74 0.013 513 5 4.198 336 2.932 972 2.365 083 3.307 885 2.37

75
76

b:,
79

0.013 333 3 4.217 163 2.942 831 2.371 441 2,480 914 3.5’
0.013 157 9 4.235 824 2.952 592 2377 731 I.885 495 2*.19
0.012 987 0 4.254 321 2.962 257 2.383 956 l-451 831 7.11
0.012 820 5 4.272 659 2.971 828 2.390 116 I.132 428 2.3.13
0.012 658 2 4.290 840 2.981 308 2.396 213 8.946 182 79

8”:
82
83
84

0.012 500 0 4.308 869 2.990 698
0.012 345 7 4.326 749 3mOOOO
0.012 195 1 4.344 481 3-009 217
0012 048 2 4.362 071 3.018 349
0011 904 8 4-379 519 3.025 400

“2:z: zz
2.414 142
2.420 001
2.425 805

7-l 56 946
S-797 126
4.753 643
3.945 524
3.314 240

C”’
2.41

83
2’.3.7

0.011 7647 4.396 830 3.036 370 2-431 553
0.011 627 9 4.414 005 3.045 262 2-437 248
0.011 494 3 4.431 048 3.054 076 2442 890
0.011 363 6 4447 960 3.062 814 2.448 480
@Oil 236 0 4464 745 3.071479 2.454 019

2.817 104
2.422 710

ET: ::z
l-650 796

5.17
2.43
3.29
2*.11

89

90
91

zi
94

0.011 111 1 4.481 405 3 *080  070 2.459 509 I.485 716
0010 989 0 4.497 941 3.088 591 2.464 951 l-352 002
0.010 869 6 4.514 3.57 3.097 041 2.470 345 l-243 841
0~010 752 7 4.530 655 3-105 423 2.475 692 1.156 773
0.010 638 3 4.546 836 3.113 737 2480 993 I.087 366

2.3=.5
7.13

:‘;:”
2:47

95 0.010 526 3 4.562 903 3.121 986 2.486 250
96 0.010 416 7 4.578 857 3.130 169 2.491 462
97 0.010 309 3 4.594 701 3.138 289 2.4% 631
98 0.010 204 1 4.610 436 3.146 346 2.501 758
99 0.010 101.  3 4.626 065 3.154 342 2.506 842

I.032 998
9.916 779
9.619 276

“9:‘3:“2  E

5.19
2’.3

97
2.7’
3x.1  1

100 0.010 000 0 4.641 589 3.162 278 2.511 886 9.332 622 2’.5’

*Multiply  by ;Oc, where c is the characteristic of log x !
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3.141 592 7 0.497 15

6.283 185 3 0.798 18

I.570 796 3 0.196 12

Q-785 398 2 l 9.895 09

4.188 790 2 0.622 09

9.869 604 4 0.994 30

I.772 453 8 0.248 57

2.506 628 3 0.399 09

0.886 226 9 9.947 54

I.253 314 1 0.098 06

2.718 281 8

7.589 056 1

1.648 721 3

23.140 692 6

0.434 29

0.868 59

o-217 15

I.364 38

4.810 477 4 0.682 19

I.414 213 6 0.150 51

1.732 0.50 8 0.238 56

3.162 277 6 0*500 Ml

0.434 294 5 9.637 78

0.577 215 7 9.761 33

57.295 779 1.758 12

3 437’*746  77 3536 27

2 062 641.181 5.314 42

TABLE 12 MATHEMA,TICAL  CONSTANTS

NUMBER LOG

0.318 309 9 9.502 85

0.159 154 9 9.201 82

0.636 619 8 9.803 88

1.273 239 5 0.104 91

0.620 350 5 9.792 64

0.101 321 2 9QO5 70

0.564 189 6 9.751 42

0.398 942 3 9.600 91

1.128 379 2 0.052 46

0.797 884 6 9.901 94

0367 879 4 9.565 71

0.135 335 3 9.131 41

0606 530 7 9.782 85

0.043 213 9 8.635 6:

0.207 879 6 9.317 81

0.707 106 8 9.849 49

2.154 434 7 0.333 33

4641 588 8 0.666 67

2.302 585 1

i*l44 729 9

0.017 453 3

O+OO  290 9

0+000@48

0.362 22

. . .

8.241 88

6463 73

4.685 57

*For actual values  of log for fractions, subtract 10.
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TABLE 13 EARTH, SUN AND MOON

MEAN RADIUS DENSITY M A S S MASS (EARTH = 1) G RAVITY AT

cm B EQUATOR
(EARTH = 1)

E a r t h 6368x105 5.52 5.977 x low 1 1

1738x105 7.180 1
81.5

sun 6.963 5 x 10” 1408 9 1.993 x lO= 3.3 x10” 2.741 0 x 10’ cm/s*

Distance of Earth from Sun =147  to 152=10’  km. Distance of Moon from Earth=384 700 km.

Mean solar second= 8&~ of mean solar day.

Sidereal day =23 h 56 m 4.1 s.
Mean synodical or lunar month =29.531  mean solar days.
Tropical and civil year =365*242  195 7 mean solar days.

TABLE 14 GRAVITATION

Acceleration (g) due to Gravity and Length (L) of Seconds Pendulum

Equator

Madras

Calcutta

Sydney

Tokyo

Mellbourne

Washington

New York

Wellington (N.Z.)

Chicago

Toronto

LATITUDE

0” 0’

13O  4’.1

22” 32’.8

-33O 51’*7

35” 42’*6

-37” 49’.9

38’ 53’.2

40” 48’5

-41° 17’*1

41” SO’.0

g
cmjsS

978.030

978.277

978.815

978.684

978+301

979.987

980.112

980*2+7

980.27

99.094 hfontreal

99.12 Paris

99.175

99.161

Greenwich

London

99.275 Cambridge

99~293

99.206

99.320

99.322

Dublin

Liverpool

Glasgow

43” 39’.6

980.2S3

95046

99.323

Edinburgh

Aberdeen

99.341 Leningrad

45”O’ 980.616 99.357 North Pole

L
cm

LATIT~D  E

4s” 30’.3

48O SO’*2

51’ 28’.6

51° 31’.1

52” 12’.9

53” 23’.2

53O 24’.1

5s” 51’.5

55” 57’.4

57” 9’

59” 6’*5

90” 0’

g
cm/s2

980.672

L
cm

99.363

980943

981.188

99.390

99.415

981.199 99.416

981.25 99.419

981.36

981.35

99.433

99.431

981.605 9 9 . 4 5 8

981584

981.68

981.929

99.455

99.460

99.490

983.216 99.620

Attraction of two masses. each 1 gram, concentrated at points 1 centimetre apart (G) - 6.658 x 104 dynes.
Mass which, concentrated 1 centimetre apart from equal mass, will give attraction of 1 dyne - 3 872 grams.
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ELEMENT SY M B O L

(1) (2) (3) (4)

Aluminium

Antimony

Al

Sb

Argon Ar

2.698 9
(20%)

6.691
(20%)

@OOI  78
(3°C)

5.73
(15°C)

26.981 5

121.75

39.948

Arsenic AS 749216

Barium Ba 3.5
(2%)

1848
9.747

137.34

Berylium
Bismuth

9.012 2
208.980

Boron
Bromine
Cadmium

B
Br
Cd

2.37
3.12
8.65
I ‘827iC)

;20°c)
I.55
2.22

I@811
79.909

1.1240

Cesium CS 132.905

Calcium
Carbon

40-08
12.011 15

Cerium Ce 6.47 140.12

Chlorine
Chromium

Cl
Cr

35.453
51996

Cobalt co

0.003 22
6.92

(22°C)
8.9 58.933 2

Columbium
(Niobium)

Copper

Cb 85 92.906

cu 8.96 6354

1)ysprosium
Erl:ium
Europium
Fluorine
Gadolinium
Gallium
Germanium
Gold

DY
Er
EU

:d
Ga
Ge
Au

8.53 16250
9.05 167.26
5.259 151.96
O=OOI 69 18.998 4
7.895 157.25
5.907 69.72
5.323 72.59

19.32 196.967

Hafnium Hf 13.29 178.49

Helium He 4.002 6

Holmium
Hydrogen

Ho
H

omo 179
at 0°C
(colour  gas)

8.803 164.930
ON0 089 91 I SO07 97

In&urn
Iodine
Iridium
Iron

In
I
Ir
Fe

o” (gas)
7.31 114.82
4.93 126.904 4

22.42 192.2
7.74 55.847

Krypton
Lanthanum
Lead

Kr
La
Pb

Lithium
Lutetium

(Cassiopeium)
Magnesium
Manganese

Li
LO

Me:
Mn

0*003 73100 83.80
6.15 138.91

11.35 207.19

0.534 6.939
9.872 174.97

Mercury Kg

1.738 24.312
7.21 to 54.938 0

7.44
13.546 200.59

TABLE 15 PROPERTIES OF ELEMENTS

DENSITY

Wcm*)
ATOMIC
WEIGHT

(1961)

ATOMIC FI R S T  V A L E N C Y  ELECTRO- MELTING BO~~JNG
No. IONlZA- CHEMICAL. POINT POINT AT

TION EQUIVALENT
POTENTIAL (g/kib-

(“C) 760 E””

6) (6)

5.96

8.5

15.68

(7)

3

3, 5

0

coulomb)

(8)

O-093 I6

0.420 59

x’s:: . ;:

(9) (IO)

13

51

I8

33

659.7

6305

-189.2

814

2 057

I 380

-185.7

615
(sublimes)

I 140

2 970
156025

56

8:

5

:;

55

20
6

58

::

27

41

29

::
63

9

::

:3

72

2

67
I

49

::
26

36

:;

7:

::

80

IO.5 3, 5 0.258 76
0.152 54

5.19 2 0.711 71

9.288.00 325 X’z* ;3
0.433 I6

8.257 0037 37
II.80 I, 3.35, 7 0828 I5
8.976 2 0582 44

3.87

6.09
Il.217

6.54

12952
6.74

7 81

-

7.68

6.8

5.64
17.34

z7
8.09
9.18

-

24.46

I

224

3. 4

I, 3, 5, 7
2.3.6

2.3

5

I,2

3”

:

233

If3

4

0

-
13.527

5.76
10.6 1,3, 5, 7

7%3 z:::

.13.936 0

5.67.38 234

5.363
- :

7.617.41 2, 324
6, i

IO.39 1,2

2300 2 550
-7.2 58.78
320-g 76722

I.377 31 285

0.207 67

I

0.031 11
0.062 23
‘O-484 04
0.363 4
8.367 43
0.179 65
0.089 83
0.305 39
0.204 1
0.192 56

842
>3500

804

-103+5
1 890

I 495

0.658 76
0.329 38
O-560  69
0579 07
0525 04
0.196 89
0.541 79
0240 83
0.188 08
2.043 52
0.681 17
0.462 69

2 500~50

1083

-

1150~50
-223

2578
9585
1063

Owl  47

1700
(computed)
-272 -268.9

(26 atm)

0.569 74
0.010 446

0.396 41
1.315 23
0500 26
O-289  38
0.192 91
0.867 36
0479 86
I .073 63
0536 81
0.07192
0.604 46

-25&4 -252;

156.4113.7 2 f!%O
2 454 >4800
I 535 3000

-156.6 -1529
826
327.43 I 62;

186 1336fS
- -

0.126 01
0.284 61
0.184 230
2.078 86
I .039 43

651 I 107
I 260 I 900

-38.87 356.58

(continued)

725

121/781”35

670

1240
4200

1400

-34.6
2 480

2900

3700

2 336

-
-

-188

13
‘$ ;7)

7 320
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TABLE 15 PROPERTIES OF ELEMENTS - Confd

ELEMENT S Y M B O L

(1) (2)

Molybdenum MO

Neodynium Nd
Neon Ne
Nickel Ni

Niobium Nb (see
(Colum-

(3)

10.22

6.80 144.24
OWO 9 20.183
8.902 58.71

Niton

Nitrogen ,

Osmium

‘Gum)
Rn (ses -
R$on)

O+Ol  25

OS 22.57

Oxyqen
Palladium

Phosphorus

Platinum
Potassium
Praseodymium
Proto-
actinium

R a d i u m
Radon (Niton)
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Silver
Sod&
Strontium
Sulphur

Tantalum
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

0 O+KJ144
Pd 12.02

P 1.82

Pt 21.45
K 0.862
Pr 6.782
Pa 15.37

Ra
Rn 0*00973
Re 21.02

:: 12.41  1.532
Ru 12.41
Sm 7.536
SC 2.992
Se
Si t::3
-Q 10.503
Na 0.971
Sr 2.54
S 2.07

Ta 16.6

TT: 6.24 8.27
Tl 11.85
Th 11.30
Tm 9.33
Sn 7.31
Ti 4.54
w 1
u

9&f0°C’
.

V 6.11
?; 0.005  6.977 85

Y 4-4s
Zn 7.133
Zr 6.53

ATOMIC
WElGHT
(1961)

(4)

95.94

-

-

14+@6 7

190.2

15.999 4
106.4

30973 8

195.09
39.102

140.907
231

226
222
186.2
102.905
85.47

:z::;
44.936
78.96
18.086

107.87
22.989 8
87.62
32.064

180.948
127.60
158.924
204.37
232.038
168.934
118.69
47.90

183.85
238.03
SO.942

131.30
173.04
88.905
65.37
91.22

A T O M I C  F I R S T  VALENCY  ELECTRO- MELTING BOILING
No. IONIZA-

TION
POTEN-

TIAL

CHBYICAL POINT POINT AT
EQUIVALENT 760 mmHg.

(g/kilo-
(“C)

coulomb)
(“C)

(5)

42

60

;:

-

(6)

7.35

2:*:7
7.61

-

-

14.48

(8.71

13.55
8.3

-

8.88
4.318
5.8
-

5.252
10.698

7:;
4.159

;:;

8::o
8.12
7.542
5.12

1X’

8>6

z7
-

730
6.81
8.1

671
12.08

7.1

:::6
6.92

(7) (8)

3, 4. 6

3

2:3

-

0.248 7
pw; ;3

@iO9 15
0.304 09
0.202 7
-

-

3, 5

2, 3,4,
6, 8

2,4:6

OG48 387
0.029 032
0.496 11

3. S

3,4

:
-

0.082 902
0.552 8
0.276 42
0.107 1
0.064 21
o*sos  78
0.405 14
0.486 77
0.598 45

2
-

3

3.4l6 8
2:3’

2, d6
i

:

1.172 24
2.300 52
0.275 81
0.266 61
0.885 80
0.263 47
0.519 62
0.155 79
0.136 37

z7” 9”:
0.238 3i

2,21, 6
0.454 04
0.166 11
0.083 05
0~055  37

2,:,6
0.374 88
0.220 40

3 0.549 91
1, 2 0.706 01
4 0.601 35

234
0.585 15

3:4
0.615 03
0.124 01

4!6
0.317 79
0.411 17

3 ; s 0.105 60
2’3

j

0.597 1.360 72 62

0.307 15

4” 0.236 0.338 76 32

(9) (10)

2620210 4800

-24:% -24S<
1455 2 922

-

-209.86 -195’;8

2700

-218.4
1 549.4

>s 30p

- 1 8 2 8 6
2200

44.1 280

1 773.5
62.3

940
-

4300
760
-

700
- 7 1

1 140
-61.8

3 167+60  -
1966i3 >2 500

38.5
2 450 2::

>1300
1 200 2400

217 688
1 420 2600
960.8 1950
97.5 880

774 1 150
112.8 444.6

to 119.25

2 996_+50 Ca4 100
452 1 390
g+5

1457,lO
1 845 4500-

231.89 2 27;
1 800 73000
3 370 5900
1132+1 3 818
1 710 3 000
- 1 1 2 -107.1
1 800

1 490419.47 2:g
1 857 >2 900
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TABLE 16 PROPERTIES OF SOLIDS

DENSITY*
&cm’

SPECIFIC
HEhT*

cal/gj”C

(2) (3)

2.699 0.214

6.618

9.80

@OS1  3
(lOO°C)
0.029 4

8.44 to
8.7

2.25
8*Tl

(“s’8;)

Of)91  7
(20°C-
1 OO°C)
0.17
O*lOO 1

0.102

8.92 0.092 1

0.22 to
0.26

8.30 to
8.45

2.4 to

1923”

0.49

0.094
(O°C)
$i61

(100 C;o;c)

0.917

0.91 to
0.93

8-O

0.530
(--;;;I

“do”“’
(lS”ocg$C)

7.03 to *
7.73 (2O~~*$C)

7.8 to *
7.9 (15”ocj;rC)

11.347 .

M U T I N G
POINT

(“C)

LATENT
HEAT OF
FIXIoN
Cal/g

COEPFI- T HERMAL E L E C T R I C A L TEM-
CIENT OF CONDUCTI- RESIST- PERATURE
L INEAR VITY* ANCE'

E XPANSION Cal/cm’ s/ MICRO OHBI
x10’ (‘C/cm)

(4)

659.7

630.5

271.3

905 to
1030

‘::g

1 280

1083

-

1100

1100

1 063

0

-

(5)

76.8

39

12.64

(6) (7)

o-225 O-492

0.115
(lc$O~

(l&C)
0.157 0.016 1

O-178
(lg2)

(&)

ss- x::;: o-012
-

42

-

-

-

15.8

-

0.145 0.064
(100°C)

O-167 0908
(100%)

- OXKm 13
to O-00072

0.184 0089
(100°C)

0093 to -
0*002 5

O-142

-

-

-

0.009

0.004

0.119

0.28

2.00 to -
2.50

8.5 0.95
2268Y 0.21

(oO;;l~Oc)

8.60 to 0.105
8.90

0.87 to 0.693 9
0.91 (OOC-20°C)

8.7 to -
S-80

21-37 0.324
(20°C!

2.65 0.188
(12°C-1880C)

-

1 53.5

327.43

-

651
-

-

5.86

145j

55

750

1773.5

-

-
-

73;

42.3

- 0.631
- 0.007 1

-

27; O~oss

-

10.503 QO5.5 8 960.8 21.07 0.19

0971 2 O-295 97-s 31.7 0.61

2.0 to

7Y

$176 112.8 13.2 0.66
(1; $;6?)

(l&C)
231.89 14.0 0.22

7.13 O-092 5 419.47 28.13 0.26

SUBSTANC E

COEFFI-
CIKNT OF
RESIST-
ANCE*

(8)

2.828

41.7

120

(07°C)

9<

48

1.692

-

33

244

-

-

81

-

-

22

(9)(1)

Aluminium

Antimony

Bismuth

Brass

$SOC,

40

20

a;bo; (Graphite)

Constantan

Copper

Cork

German Silver

Glass

Gold

102

Indian Rubber

Invar

Imh (cut)

Iron (Wrought)

(&I
O-02

(25OC)
43.3

-

4

34O-703
(100°C)
0.002 2

OwO 45

-

-

-

0.108
(\wJ

(ljOY&)

(100°C) 4?

0.01
-

Naphthalene
Nickel 60-

(OOC)
0138

(booo&‘23
(&)
-

Paraffin Wax

Phosphor Bronze

Platinoid
Platinum

Quartz
parallel to
axis
-@16 per-

pendicular
to axis

0992
t;Ooo’

036

0.145
(1cwC)
@2619

(1OO~C)

38

-Sodium

Sulphur  (Rhombic)

Tin

Zinc

-

42

37

*The valhes  are at 20°C or at other temperatures indicated.
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TABLE 18 PROPERTIES OF GASES AND VAPOURS

(Where not otherwise specified the various columns refer to gases at 0°C and 760 mmHg pressure)

MEANFREE
P ATH OF

M O L E-
CULES

No. OF VISCOSITY
COL I- IN D Y N E S

SIONS PER PER Sq
S E C O N D cm
20°C PER UkIT

VxL. GRAD
(rl)

CRIT-
ICAL
TE M P.

CRIT-
ICAL
PR E S-
SURE

A T N T P

(PC)

CRITI- BOIL-
CAL ING

V O L U M E  P O I N T

750 ZZmHg
cm

SOLI-
DIFI-
CATION
TEMP.

"C

H E A T

VA~~RI-
ZATION

ca!/g

(3) (4)
- -

44700 8.3 x IO-”
58 300 5.92 x IO-#

(5) (6)
- -

5 386 x IO” 0000x172
9 150 x IO” 0.096 x IO-’

4000x10” 0.211 x IO-J
4540x10~  0139x10-J

(7) (8)
36 62.0

- 140.7 372
132.4 Ill.5

(9) (IO)
00X9 -83.6
0.004 68 -190
0*004  81 -33.35

0.004 04 -185.7
0.006 6 -78-S

0*00505 -190

0.006 15 -34.6
0.009 24 -20.7

O+IO7 52 -103.9
0.002 99 -268.9
0.002 64 -252.8
0*005 2 -84.1

0%X)5  78 -61-S

0.004 88 -1615

(11) (12)
-81.8 -
- SO.97

-77.6 327.1

SPECI-
FIC
H E A T

(CONST-
ANT

PRES-
SURE)
cd/g

(13)
0.411 9
0.24
0.523 2

R A T I O TIIER-

SPOEFCI- :I&
FIC DUCTI-

H E A T S VITY
15% x lo-’

IN D EX 0F
%FRAC- i
TION FOR
DLINES 2
(a=5 893
x lo+ cm)

(14) (15) !16)
l-26 0.45 1.000 606
I.40 - 1.000292 6

M E A N

VELO-
CITY OF
M O L E-
CULES
cm/s

D E N-
SITY
g/litre

(2)

I.173
1.292 9
O-771 0

l-783 7
l-976 9

1.2504

3.214
2.335

I.260  4
O-178 47
O-089 88
1.639 2

1539

0.716 8

38 100 8.98 x IO-”
36 200 5.56 x lO-6

45 400 8.46 x IO-”

28 200 4.6 x 10-O
33 300 4.OXlP

48 800 5.47 x10-s
120 800 25.25 x 1P
169 600 16.00 x Iv
43 000 6.86 x10-a

44409

59 700

5.9 x IO-6

8.0x10-*

1.340 2

l-977 8

l-250 55

I.429 04

2.926 9

0.581

47 600

39 200

45 400

42 500

9.06 x lo-6

6-l x IO-‘

8-S x IO-@

905x10-6

4.3 x10-e29 700

- 56 600 5*9xlOJ

(1)
Acetylene
Air
Ammonia

Argon
Carbon Di-

oxide
Carbon

Monoxide
Chlorine
Cyanogen

F
Ethylene
Helium
‘Hydrogen

%!ZZr
Hydrogen

Sulphide
Methane

(Marsh Gas-
Fire Damp)

Nitric Oxide

Nitrous Oxide

Nitrogen

Oxygen

Sulphur
Dioxide

6 120x10E 0.163 x IO-$

6 130 x 10‘ 0.129 7 x 1O-s
8 320 x lOa 0.107 x10-J

8921~10~  0-0961x103
4 540x10’ O-204  x IO-’

10 060 x IO” 0085 7 x IO-’
6 269 x IO” @00138

7 525 x10“ @118~10-~

7462x10”  @104x10-’

48
73.0

-189.2 37.6 @I33
-56.6 55 0.184

-207 50.4 0.259

I.668 0.388 1*000  281-122
31.1

-139.0 35-o

144 76.1
128 59

9.7 50.9
-267.9 2.26
-239.9 12.8

51.4 81.6

1.304 0.332 l$KKi  448 to
I+00 454

1404 0.542 1 +Oo 335

I.355 0.17 I.000 773-103f5  6 7
-35 -

0,114 9
0.409 5 - -

1?-J&%2t;
-169.4 - 0.364 l-255
-272 6 l-25 1.66
-259.14 108 3.41 1.41
-112 98 0.194 140

@395 l-006 74
3.3 l+OO 036
416 1.000 132
- 1+00444

O-287 1.000 623

0.72 1*000444

100.4 88.9

-82.5 45*8

-82.9 131.9

-184 -

0.245 1.32

0.53 I.31

5 254 x10” @I79 x 10-r

6 427 x IO” 0.135 x10-a

5 070 x 10‘ @167x10-’

4 430 x 10” 0.192 x10-a

6907~10~ @130x10-r

- 0.132 x IO-*

9 592 x IOn 0.094 x 10-a

0+0x)3 47 -151.8

9.004 36 -88.49

0.005 17 -195.8

0.004 26 -182.96

0*00745  - 1 0

0.002 48 100

-163.6 - 0.232 1.40

l-303

l+IOO  297

0.353 I.000  516

- 9 4

36.5

-147-l

-118.8

-157.3

374

65

71.7

335

-102.4
( -%s

0.213

I.404 0.568-209-86 48 0.256

-218-4 51 o-22

-75.46 94.9 0.15

- 539 O-47

hoi 0.57
1*tz&7:~~

I.29 O-18 iaoo ii60

I.31 0.519 -

-
1*%-%4z5:

49.7

77.7

218.0Steam at
100°C

Water
Vapour (0%)

- - - - - -

NOTE - The coefficient of expansion at constant pressure for all gases may be taken as l/273  or 0.003 662.
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TABLE 19 CONVERSION OF GASEOUS VOLUMES TO NTP

PRES-
SURE (I’)

mmHg

E
720
730
740
750
760
770

TEMPE-
RATURE

OC

I-

-_

vpv. -2 1
760’ l+OQO3 67t

P
Log10 K.

0 1 2 3 4 5 6 7 8 9

1.964 3
1.970 5
1 a976 5
1.982 5

::;t:;
OaOO  0
oaO5  7

0,965 0 O-965 6 0.966 3
o-971  1 0.9717 0972 3
0.977 1 0.977 7 0.978 3
0.983 1 @983 7 0.984 3
0.989 0 0.989 6 0990 2
0.994 9 0.995 5 O-996 1
0+006 0.0012 0001 8
0.006 3 0.006 9 O-007 4

0966 9
0.972 9
0.978 9

00:;:;  t
0996 6
0*002  3
0~008  0

::;;: :
0.979 5
O-985 5
0.991 4
0.997 2
oaO2 9
0.008 6

0.968 1
0.974 1
0.980 1
0.986 1
0.992 0
0997 8
ow3 5
0009 1

0.968 7
O-974 7
0.980 7

x:zii  z
0998 3
oaO4 0
ow9  7

Log,, (1+0*003 67t)

0 1 2 3 4 5 6 7 8 9

omo
0.015
0.030
0.045
0.059
O-073
O-086
0099
0.111
0.123
0.135

09016
0017 2
0.032 2
0.046 8
0.060 8
o-074 7
0.087 7
O-100 6
0.113 0
O-125  1
0.137 0

oaO3  2
0,018 7
0.033 7
0048 2
0.062 2
0.076 0
0.089 0
0.101 8
0.114 2
0.126 3
0.138 1

om4 8
0.020 2
0.035 2
0.049 6
0063 6
0.077 3
0.090 3
0.103 1
0.115 4
0.127 5
0.139 3

0.006
0.021
O-036
0*0.51
0.065
0.078
0.091
oaI4
0.116
0.128
0.140

4
7

o+o8 0
0.023 2
0.038 2
0.052 4
0066 4
0.079 9
0.092 9
0105 6
0.117 8
0.129 9
O-141 6

0.009 6
0.024 7
0039 7
0.053 8
0067 8
0.081 2
o-094 2
O-106  8
0.119 0
o-131 1
0.142 7

0.011 1
0.026 2
owl 1
0.055 2
0.069 2
0.082 5
0.095 5
0.108 1

“0% 3
0.143 9

o-012 7
0.027 7
0.042 6
0.056 6
O-070 6

xi% f
0.109 3
0.121 4
0.133 5
O-165  0

0.014 2
Ox.29 2
0.044 0
O-058 0
O-072 0
0.085 1
0.098 1
0.1106
0.122 6
0.134 7
0.146 1

SU B S T A N C E

Aluminium
Brass
Constantan
Copper
German Silver
Gold
Iron (Cast)
Iron (Wrought)
Lead
Manganin
Phosphor Bronze
Platinoid
Platinum
Silver
Steel (XIild)
Tin
Zinc
Glass (Crown)
India Rubber

TABLE 20 ELASTIC CONSTANTS

YOUNG'S
M ODULUS

(dynes per
cm*) x 1011

6.9-7.2
9-O-10.2

16-2-16.4
11-O-12.9
ll*O-11.6
7.8-8.2

10-13
19.0-22.0
1.5-l-7

12.3-12.5
11.9-12-l
13*5-13.7
16.8

7.7-7.9
21-O-23.0

5-3-5.5
8-O-l 1.0
&O-7.8

0-048-0-052

R I G I D I T Y BU L K

M ODULUS M ODULUS

(dynes per (dynes per
cm%)  x 10” cm*)  x 1O1l

-2.4-2.7 7.3-7.7
3-4-3-5 8~0-11~0
6.0-6.2 15-4-15.6
3.4-4.6 13.0-14-3
4.3-4.7 1+9-15~1
2-7-2-9 16.5-16-7
3-s-5.3 9-s-9.7
7-7-8.3 14.6-16.0 .
0.5-0.7 4-o-5*0
46-4-8 12*0-12.2
4.3-4.5
3-s-3.7 -
6.1 24.7
2.8-3.0 10.8-l 1.0
8-O-8.9 16*0-19.0
1.9-2.1 5.1~5.5
3.6-3-8 3-0-6-O
2.6-3.2 4-0-5-9
0.000 16 -

POISSON’S
R ATIO

033-0.35
0.3 -0-4
@31-O-38
0.25-0-35
O-36-0.38
0.41-O-43
@23-0.31
027-0.29
@43-046
0.32-0.34
0.37-0.39
0.36-0.38
0.368
037-o-39
0.25-0.31
0.32-034
O-20+30
0-20-O-27
O-46-049

i
PEAKING  STREW
’ F O R  WIRES

kbn=
cm*)x  O@p”’

17-20
31-39

28-46
44-48
25-27
8-23

46-62
2%2.2
-

69-108
-

33
27-31

100-120
2.4-2.6
11-15

3-9
-
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TABLE 2115  PERCENTACE  HUMIDITIES WITH WET AND DRY BULB HYGROMETER

DIFFERENCE R E A D I N G  O F  D R Y  B U L B  TREBYOME.TEP  ‘C
IN ‘C

DRY AND ---5 0 10 15 2s 30 35. 40
W ET Burs
TH E R M O-

METER

1”

2”

3”
4”

so

6”

7”

8”
9”

loo

81 87

64 72
46 59

29 45

13 33

- 21
-’ 9

- -
- -

88
76

66

55
44

34

2.5

15.
6
-

89 90 92 93 93 94

80 82 8.5 86 a7 88

71 74 77 79 81 82

62 66 70 73 75 76
53 59 63 67 70 72

44 52 57 61 64 66

36 45 50 55 59 61

28 38 44 50 54 56

20 30 38 U 50 52
13 24 33 39 44 48

“C

- 10

0
10

20
30

40

50

60

70
80

90

100

0 1 2 3 4 5 6 7 8 9

2.16 2.32

4.58 4.92

9.21 9.84

17.54 18.65

31.83 33.71

55.34 58.36

92.54 97.24

149.5 1560.5

233.8 244.1

355.5 370.1

526.0 546.3

760.0 787.6

TABLE 21B PRESSURE OF SATURATED WATER VAPOUR
(IN lUILLIMETRES  OF MERCURY COLUMN)

2.51 2.71 2.93
5.29 5.68 6.10

1051 11.23 11.98
19.83, 2197 22.38
35.67 37.74 39.91
61.52 64.82 68.28

102.1 107.2 1126
163.8 171.5 179.4
254.8 265.9 2774
385.2 400.9 417.1
567.2 588.8 611.0
- - -

3.17

6.54

1279

23.76
42.19

7190

118.1

187.6

289.3

433.8
634.0

906.1

340 3.67 3.96 426

7.01 7.51 8.04 &6l

13.64 1453 15.48 1,648

25.22 26.75 28.36 3605

44.58 4708 49.71 5246

75.67 7962 83.74 88.05

123.9 129.9 1362 1427

196.2 205.1 214.3 223-9

301.6 314.4 327.6 341.3

451.1 468.9 487.3 506.4

6577 682.1 707.3 733.2
- - -

TABLE 22 ATMGSPHERE

Atmosphere:

Percentage composition of dry
air at sea level

By volume, nitrogen 7&03, oxygen 2099,  argon @94
(By weight, nitrogen 75.5, oxygen 23.2, argon 1.3) >

I$d;gen - 0.01
-0.00123

Helium - O*ooO  4

Density at 0% and 76 cm = 0001293 g/cm’
Standard pressure = 760 mm of mercury at 0°C. lat. 45.. and sea level

= 1033 gf/cm*
I 1.013 2x1@ dynea  per cm* - 101’3.2 millibara
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1
TABLE  23 LIGHT - STANDARDS FOR MEASUREMENT

Velocity of Light

Cbndela (cd)

Luminous Flux

Lumen (Im)

DluminatioEI

Lux w

Luminous EiTkiency

LIuacnll  per Watt (Em/W)

2498 6 x lOI* cm/s

is the unit of luminous intensity

is the time rate of flow of luminous energy

is the unit of lunriflous  J?U% and is the flux emitted within unit solid angle
(one stetadian)  by a point source having a uniform intensity of on.e
CaUdd&

of a surface is the luminous f7ur it receives per unit area

is the unit of iNumindiorr  and g the illumination produced by Iuminow
jkr of one lumen  uniformly distributed dver one square metre

of a source of light is the ratio of total luminous JIW  to the total power
consumed

is the unit of measurement of lulni>iovs  e$iciewcy

TABLE 24 REFRACTIVE INDICES (AGAINST AIR) FOR MEAN D LINES (a=5 893 x 18’ cm)

Canada Balsam le.530 Calcite (ord) 1.658

Crown Glass 1.500 Calcite (ext) 1486

Diamond 2.417 Quartz (ord) 1.504

Felspar 1.524 Quartz (ext) 1.553

Flint Glass I.560 Rock Salt I.5442

Fluorspar 1.433 9 Ruby 1.764

Ice 1.310 Sylvine (KCl) 1.490 3

TABLE 25 WAVELENGTHS OF IMPORTANT SPECTRAL LINES

LINS

(1)

K red

0 red (A)
(B)

Li red

Ho red (C)

Cd red

Li orange

Wa $1
,

He yellow (Da)

Tl green

Fe and Ca green (E)

W A V E L E N G T H  IN
hNGSTROM
UNITS*

.

(2)

7 664.91

7 593.97
6 869.00

6 707.86

6 562.82

6 438.47

6 103.64

s 889.95
5 895.92

5 375.62

5 350.47

5 269.56

+oIIe

I LINS

Angstrom  unit:

(1)

Mfc g=n tJ%,’

Ps)
Cd green

H blue green

Cd blue

Sr blue

Li blue

Hr blue (G)

Fe and Ca blue (G)

Ca blue (G)

K violet

10-J CIU.

WAVELENGTH IN
ANGSTROY
UNITS*

(2)

5 183.62
5 172.70
5 167.33

5 285.82

4 861.33

4 799.91

4 607.33

4 602.99

4 340.47

4 307.75

4 226.74

4 047.16
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TABLE 26 MAGNETIC ELEMENTS

STATION EARTH’S ANGLE OF DIP DECLINATION
HORIZONTAL IN DEGREES IN DEGREES
INTENSITY N. POLE DOWN

GIJASS

Allahabad 0.355 35

Bangalore 0.376 11 1.7 w

Bombay 0.367 22 0.3 w

Calcutta 0.369 31 1.2 E

Dacca O-367 33 0.1 w

Debra Dun 0.331 43 2.0 E

Delhi 0.347 38 1.4 E

Hyderabad 0.374 20 1.0 w

Madras @379 11 1.9 w

Peshawar o-306 49 3.8 E

Trichinipoly 0.379 6 2.2 w

Vizagapatam 0.380 20 1-o w

SUBSTANCE

Ebonite 2.7

Glass 7.6

Ice (-2°C) 93.9

Mica 6.0

Paraffin 2.1

Shellac 3.2

Sulphur 3.9

K

.TABLE  27 INSULATORS AND DIELECTRICS

K=dklectric  constant (vacuum =

SUBSTANCB K

Ethyl Alcohol (20%) 25.8

Benzene (20%) 2.283

Ether (20°C) 4.34

Glycerin (X=200)  (15%) 39.1

Turpentine 2.2-2.3

Vaseline Oil 1.9

Water 81

1)

SUBSTANCE

Air (0%)

Airs (20°C)

Carbon Dioxide (25%)

Carbon Monoxide (25°C)

Hydrogen (0°C)

Helium (25%)

Sulphur Dioxide (22%)

K

l+lOO 594

1.000 528

1.000 904

l+OO 634

1 *OOO 265

1.000 067

l-008  18

Bichromate cell

TABLE 28

Bunsen ceJ1

Daniel1 cell

Grove

Standard cadmium (Weston) cell

ELECTROMOTIVE FORCE OF CELLS

20 volts Secondary cell

1.8 volts Leclanchb  cell

1.08 volts Lessing

1.8-l-9 Obach

“%lZ le9

1.50 volts

1.5 volts

1.5 volts

Clark (Standard) 1.432 8 volts
(at 15%)
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STANDARD
DIA

(1)

mm

0200

il.300

0450

0.750

0.850

1.060

1.120

1400

1.700

1.800

2060

2.240

2*50O

2.650

2800

3000

3.350

TABLE 29 STANDARD DIAMETERS AND RESISTANCES OF WIRE

AREA
OF CROSS
SECTION

COPPER ALIJMINIVM RESISTANCE oh&/km
(AT 20’C) (AT 20°C) A

Manganin Platinoid
(at 20°C) (at 18°C)

(2)

mm”

(3) (4)

Eureka or German
Constantan Silver

(at 0°C) (at 2O’C)

(5) (6) (7)

00314 548.8 905.7 14 039 10 SOS 14 007

0.070 7 243.9 402.5 6 239 4 669 6 225

0.159  0 108.4 178.9 2 774 2 076 2 767

0441% 39.02 64.39 998-l 746.9 995.9

0.567 5 30.3% 5013 777.1 581.5 7?5*4

0882 S 19.54 32.24 499.8 374.0 498.7

0985 2 17.50 28.8% 447.7 3350 446.6

1.539 11.20 184% 286-S 214.4 285.9

2.270 7.596 12.53 194.3 145.4 193.9

2.545 6.775 11.1%  _ 173.3 129.7 172.9

3.333 5173 8.54 132.3 99.02 1320

3.941 4.375 7.22 111.9 83.74 111.7

4909 3.512 5.80 87.84 67.22 8963

5.516 3.126 5.16 79.96 59.83 79.77

6.157 2.800 4.62 71.62 53.60 71.46

7.069 2439 402 62.39 46.69 62.25

8.814 l-956 3.23 so04 37.44 49.93

.

(8)

10 9Sl

4 867

2 164

778.6

606.2

389.9

349.2

223.5

151.6

135.2

103.2

87.30

700%

62.37

55.87

4%*67

39.03

TABLE 30 VELOCITY OF SOUND

S U B S T A N C E VELoCITY TEY-
IN Mgr~E.5 PERATVRE

PER SECOND

(1) (2) (3)

Air 332 o”c
Hydrogen 1 262 0”
Oxygen 316 O0
Water 1447 20”
Alcohol 1 275 1s*
Copper 3 560 2o”
Iron s 130 20*
Wood 3000-SO00 10920”
Glass 5000 2o”

NOTR - The velocity of sound increases with tem-
perature at the following rates: Air 061, Carbon di-
oxide O47,  Nitrogen 0.61 and Oxygen 060 metres
per second per 1 deg rise of temperature.

TABLE 31 SCALE OF MINERAL
HARDNESS

1. Talc 6. Felspar

2. Rock-salt 7. Quartz

3. Calcite 8. Topaz

4. Fluorite 9. Corundum

5. Apatite 10. Diamond

NOTR  1 - Bodies scratched by fingernail have a
hardness number less than 2-S.

NOTE 2- Bodies scratched by penknife have a
hardness number less than 6.5.
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TABLE 32 ROLLED STEEL BEiMS

D ESIGNATION

(1)

ISLB 75
ISLB 100
ISLB (P) 100
ISLB 125
ISLB 150
ISLB 175
ISLB (P) 175
ISLB 200
ISLB (P) 200
ISLB 225
ISLB 250
ISLB 275
ISLB 300
ISLB (P) 300
ISLB 325
ISLB 350
ISLB 400
ISLB 450
ISLB 500
ISLB 550
ISLB 600
ISMB 100
ISMB (P) 100
ISMB 125
ISMB (P) 125
ISMB 1.50
ISMB (P) 150
ISMB 175
ISMB (P) 175
ISMB 200
ISMB 225
ISMB 250
ISMB 300
ISMB 350
ISMB 400
ISMB 450
ISMB 500
ISMB 550
ISMB 600

DEPTH WIDTH

B%d &GE
(h) (b)
(2) (3)
mm mm

75 50
100 50
100 50
125 75
150 80
175 90
175 80
200 100
200 100
225 100
250 125
275 140
300 150
300 140
325 165
350 165
400 165
450 170
JO0 180
550 190
600 210
100 75
100 70
125 75
125 70
150 80
150 75
175 90
175 85
200 100
225 110
250 125
300 140
350 140
400 140
450 150
500 180
550 190
600 210

THICK-
NESSOP
WEB
ho)
(4,

mm
3.7
4.0
4.3
4.4
4.8

5.1
5.3
5.4
5.6
5.8
6-l
6.4
6.7
7.0
7-o
7.4
8-O
8.6
9.2
99

10-s
4.0
4.5
44
4.8
4.8
5.0
5.5
5-8
5.7
6.5
6.9
7.5
8-l
8-9
9.4

1@2
11.2
120

THICK-
NESSOF
F L AN G E

w
(5)

mm
5-o
6.4
7.0
6.5
6.8
6.9
7.7
7.3
8.0
8-6
8-2
8.8
9.4

11.6
9.8

11.4
12.5
13.4
14-l
15-o
15.5
7.2
7.5
7.6
8.0
7.6
8.0
8.6
9-o

10.8
11-8
12.5
12-4
14.2
16-O
17.4
17.2
19.3
20.8

Y

WEIGHT
PER

(2
(6)
kg
6.1
8.0
8.6

11.9
14-2
16.7
16.7
19.8
21-l
23.5
27.9
33.0
37.7
41.5
43.1
49.5
56.9
65.3
75-o
86.3
99.5
11.5
11.5
13.0
13.2
14.9
15.0
19.3
19.5
25.4
31.2
37.3
44.2
52.4
61.6
72.4
86.9

103.7
122-6

SEC- MOMENTSOF~NERTIA  MODULI OF S E C T I O N
TIONAL Y------T  re
A R E A Z%%
(4
(7) (8)
Cm* cm4

7.71 72-7
10.21 168-O
10-97 178.4
15.12 406.8
18.08 688.2
21.30 1 096.2
21.32 1 072-O
25.27 1 696.6
26.85 1 803.5
29-92 2 501.9
35.53 3 717.8
42.02 5 375.3
48.08 7 332.9
52.89 8 133.9
54.90 9 874.6
63.01 13 158.3
72.43 19 306.3
83.14 27 536.1
95.50 38 579-O

109.97 53 161.6
126.69 72 867.6

14.60 257-S
14.70 252-O
16.60 449-o
16-81 443-l
19-00 726.4
19.07 717.6
24.62 1 272.0
24.87 1 262.4
32.33 2 235.4
39-72 3 441.8
47.55 5 131.6
56.26 8 603.6
66.71 13 630-3
78% 20 458.4
9227 30390’8

110.74 45 218-3
132.11 64 893.6
156.21 91 813-O

ZYY zxx

(IO)
ems

19-4
33.6
35-7
65.1
91-8

125.3
122.5

169-f
180-3
222.4
297-4
392.4
488.9
542.3
607.7
751.9
965.3

1 223.8
1 543.2
1 933.2
2 428.9

51.5
so-4
71.8
70-9
96.9
95.7

145.4
144.3
223.5
305.9
410.5
573.6
778-9

1022.9
1350.7
1 808.7
2 359.8
3 060-4

ZYY

(9)
cm4

10-o
12.7
13.2
43.4
55.2
79.6
57.3

115.4
112.8
112.7
193.4
287-O
376-2
414.3
510-8
631.9
716.4
853.0

1 063.9
1 335.1
1 821.9

40-8
35.4
43-7
38.4
52.6
46.8
85.0
76.7

15@0
218.3
334-S
453.9
537-7
622-l
834.0

1 369.8
1833.8
2 651.0

(ll!
cm*

4-o
5-l
5.3

11.6
13.8
17.7
14.3
23-l
22.6
22.5
30-9
41-o
50.2
59.2
61.9
76.6
86-8

100.4
118.2
140s
173.5
10-9
10-l
11-7
Il.0
13.1
12.5
18.9
l&O
30.0
39.7
53-s
64.8
76-8
88.9

111.2
152.2
193-o
252-S
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TABLE 33 ROLLED STEEL CHANNELS

D E S I G N A T I O N

(1)

ISJC loo
ISJC 125
ISJC 150
ISJC 175
ISJC 200
ISLC 75
ISLC 100
ISLC 125
ISLC (P) 125
ISLC 150
ISLC (P) 150
ISLC 175
ISLC 200
ISLC (P) 200
ISLC 225
ISLC 250
ISLC 300
ISLC (P1  300
ISLC isb
ISLC 400
ISMC 75
ISMC 100
ISMC 125
ISMC 125
ISMC 150
ISMC 150
ISMC 175
ISMC 175
ISMC 200
ISMC 200
ISMC 225
ISMC 225
ISMC 250
ISMC 250
ISMC 250
ISMC 300
ISMC ,300
ISMC 300
IS&K 350
ISMC 400

(h)
(4

mm
100
125
150
173
200

7.5
100
125
125
150
150
175
200
200.
225
250
300
300
350
400

75
100
125
125
150
150
175
175
200
200
225
225
250
250
250
300
300
300
350
400

U4
(3)

mm

45

i:
60
70
40
50
65
65
75
75
75
7s
75
90

100
100
90

100
100
40
50
65
66
75
76

7’:
75
76
80
83
80
82
84
90
92
94

100
100

TH I C K- TH I C K-
NESS OF NESS OF

W E B F L A N G E

w w

(4) (5)
mm mm

3-o
3-o
3.6
3.6
4.1
3.7
4.0
4.4
4-6
4.8
5.0
5.1
5.5
5.7
5.8
6.1
6-7
7.0
7.4
8-O
4-4
4.7
5.0
6.0
5.4
6.5

;::
6-l
7.5
6.4
9-o
7.1
9.0

II-O
7.6

10-o
12.0
8.1
8.6

5.1
6.6
6.9
6.9
7.1
6.0
6.4
6-6
7-o
7.8
8.7
9.5

IO.8
II.4
IO-2
lo.7
11.6
12.5
12-s
14-o

7.3
7.5
8.1
8.1
9.0
9.0

10.2
10.2
II.4
11.4
12.4
12.4
14.1
14.1
14-l
13-6
13.6
13.6
13.5
15.3

- - x

W E I G H T

PER

Cd

(6)

kg

5.8
7.9
9.9

11.2
14.0
5.7
7.9

10.7
11-3
14.4
15-6
17-6
20.6
21.5
24.0
28-O
33-l
33.1
38.9
45.8

6.8
9-2

12-8
13.7
16.4
17.7
19-2
21.7
22.2
24.3
26.0
307
30.4
34.2
38.1
35.9
41.5
46.2
42.2
49.5

SEC-
TIONAL
AREA

(a)

(7)

cm*

M OMENTS OF IN&IA  MODULI  OF S E C T I O N

----$r-- - -
I.%X IYY

(8) (9) (IO) (11)
cm4 cm’ cm8 cm’

7.41 123.8 14-9 24.8
IO*08 270.1 25.6 43.2
12.67 471.8 37.9 62.9
14.24 719.9 50.5 82.3
17.77 1 161.9 84.2 116.2
7.26 66.1 11.5 17-6

10.02 164.7 24-8 329
13,67 356.8 57.2 57.1
14.35 370-9 51.2 59.3
18.39 698.5 103.1 93.1
19.88 752.2 97.2 loo*3
22*42 1 149.9 126.4 131.4
26.26 1 728.9 146.8 172.9
27.41 1 795.5 138.1 179.6
30-60 2 555*7 209.7 227.2
45.72 3 697.3 298-8 295.8
42.19 6 066.0 346.9 404.4
42.20 5 926.3 284.8 3951
49.54 9 330.9 395.5 533.2
58.34 14 021.7 461.7 701-l

8.72 76.5 12.5 20.4
11.75 187.7 25.9 37.5
16.25 418.6 59.8 67.0
17.50 434,9 64-4 69.6
20.94 782.6 102.2 104.3
22.58 812.8 109.6 108.4
2+45 1 227.8 120-9 140.3
27.64 1310.9 136.3 149.8
28.28 1 825.1 140.4 182.5
3@99 1 910.4 150.9 191.0
33.10 2 704.2 187.2 240.4
39.05 2 962.1 219.1 263.3
38.76 3 828.4 219.2 306.4
43.53 4 080-I 243.8 326.4
48.53 4 340-S 267.8 347.2
45.74 6 384.2 311.5 425.6
5284 6 902-l 345.3 460.1
58.84 7 352.1 374.9 490-l
53.74 10 032.5 431.7 573.3
63.04 15 123.4 506.3 756.2

ZYY

48
7.6
9.9

11.9
16.7
4.3
7.3

12.8
11.1
20.2
18.5
24.8
28.5
26.2
32.1
41.0
46.61
42.7
52.2
60.5
4.7
7.5

13.2
13.8
19.e
20.2
22.9
24.5
26.4  .
27.5
32.9
36.0
38.5
40-9
43.2
47.0
49.8
52.2
57.2
66.9
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TABLE 34 STEEL EQUAL ANGLES

D ESIGNATION

(1)

I S A  2 0 2 0

ISA 2525

ISA 3030

IS=\ 353.5

ISA 4040

ISA 4 .545

I S A  5 0 5 0

IS-4 555.5 55x.55

ISA 6 0 6 0

ISA 6565

SIZE
(A xB)

(2)

mmxmm

2 0 x 2 0

2 5 x 2 5

3 0 x 3 0

35x3.5

4 0 x 4 0

45 x45

5 0 x 5 0

60 x60

65 x65

T HICK-
NESS

(11

SEC-
TION.4L
AREA

(a)

WEIGHT
PER m

w

MOMENTS OF I N E R T I A MODULI OF S E C T I O N
_-----~-~ -__h__-

Ix* I uu ZYY

(3) (4) (5) (6) (7) (8) (9)

mm cm? cm” cm4 cm* cm3

3.0 1.12 0.9 0:4 0.6 04 0.3

4.0 1.45 1.1 0.5 0.8 @5 0.4

3.0 1.41 1.1 0.8 1.2 0.8 0.4

4.0 1.84 1.4 1.0 1.6 1.0 0.6

5.0 2.25 1.8 1.2 1.8 1.2 0.7

3,o 1.73 1.4 1.4 2.2 1.4 0.6

4.0 2.26 1.8 1.8 2.5 1.8 0.8

5.0 2.77 2.2 2.1 3.4 2.1 1.0

3.0 2.03 1.6 2.3 3.6 2.3 0.9

4.0 2.66 2.1 2.9 4’7 2.9 1.2

5.0 3.27 2.6 3.5 5.6 3.5 1.4

‘6.0 3.86 3.0 4.1 6.5 4.1 1.7

3.0 2.34 1.8 3.4 5.5 3.4 1.2

4.0 3.07 2.4 4.5 7.1 4.5 1.6

5.0 3.78 3.0 5.4 8.6 5.4 1.9

6.0 4.47 3.5 6.3 10.0 6.3 2.3

3.0 2.64 2.1 5.0 8.0 5.0 1.5

4.0 3.47 2.7 6.5 104 6.5 2.0

5.0 4.28 3.4 7.9 12.6 7.9 2.5

6.0 5.07 4.0 9.2 14.6 9.2 2.9

3.0 2.95 2.3 6.9 11.1 6.9 1.9

4.0 3.88 3.0 9.1 14.5 9.1 2.5

5.0 4.79 3.8 11.0 17.6 11.0 3.1

6.0 5.68 4.5 12.9 206 12.9 3.6

5.0 5.27 4.1 14.7 23.5 14.7 3.7

6.0 6.26 4.9 17.3 275 17.3 4.4

8.0 8.18 6.4 22.0 34.9 22.0 5.7

10.0 10.02 7.9 26.3 41.5 26.3 7.0

5.0 5.75 4.5 19.2 30.6 19.2 4,4

6.0 6.84 5.4 22.6 36.0 22.6 5.2

8.0 8.96 7.0 29.0 46.0 29.0 6.8

10.0 11.00 8.6 34.8 54.9 34% 8.4

5.0 6.25 4.9 24-7 39.4 24.7 5.2

6.0 7.44 5.8 29.1 46.5 29.1 6-2

8.0 9.76 7.7 37.4 59.5 37.4 8.1

10.0 12.00 9.4 41.0 71.3 45.0 9.9

.
ZYY

(10)

cm3

o-3

0.4

0.4

0.6
0.7

0.6

0.8

1.0

0.9

1.2

1.4

1.7

1.2

1.6

1.9

2.3
1.5

2+0

2.5

2.9
1*9

25
3.1

3.6

3.7
4.4

5.7

7.0
4.4

5.2

6.8

8.4

5.2

6.2

8.1
9.9

(Continued).

155

 



TABLE 34 STEEL EQUAL ANGLES - Contd

DESIGNATION

(1)

ISA 7070

12)
mmxmm

70x70

ISA 7575

ISA 8080

ISA 9090

ISA 100100

49.8
58.8
75.5
90.7
61.9
73.1
94.1

113.3
89.6

115.6
139.5
161.4
128.1
166.4
201.9
234.9
178.1
231.8
282.2
329.3
312.7
381.5
446.4
564.6
526.3
‘644.6
757.1
965.6

1 007.4
1 186.6
1 522.5
1 829.6
2 905.4
3 764.1
4 568.6
5 501*5

.

IS.4 110110

ISA 130130

PA 150150

ISA 200200

75x75

80x80

90x90

100x 100

110x 110

130x 130

150x 150

200x 200

5.0
6.0
8.0

l&O
5.0
6.0
8.0

10.0
6.0
8.0

10.0
12.0
6.0
8.0

10.0
12.0
,6*0
8.0

10.0
12.0

8.0
10.0
12.0
16.0
8.0

10.0
12.0
16.0
10.0
12.0
16.0
20.0
12.0
16:O
20.0
25.0

6.77
8.06

1058
13.02
7.27
8.66

11.38
14.02
92q

1221
15.05
17.81
10.47
13.79
17.03
20.19
11.67

. 15.39
1903
22.59
17.08
21.12
25.08
32~76
20.28
25.12
29.88
39.16
29.21
34.77
45.65
56.21
46.94
61.82
76.38
94.13

5.3
6.3
8.3

lo.2
5.7
6.8
8.9

11.0
7.3
96

11.8
14.0
8.2

10.8
13.4
15.8
9.2

12.1 ’
14.9
17.7
13.4
16.6
19.7
25.7
15.9
19.7
23.5
30.7
22.9
27.3
35.8
44.1
36.9
48.5
60.0
73.9

31.1
36.8
47.4
57.2
38.7
45.7
59.0
71.4
56.0
725
87.7

101.9
80.1

104.2
126.7
147.9
111.3
145.1
177.0
207.0
196.8
240.2
281.3
357.3
331.0
405.3
476.4
609.1
633.5
746.3
958.9

1 155*5
1 826.3
2 366.2
2 875.0
3 470.2

SIZE
(A x3)

%iICK-
NESS

(4

SEC-
TIONAL
A R E A

(4

WElGHT MOMENTS OF INERTIA
PER m
(4

ML---
MODULI  OF SECTION

- - ,
ZSS ZUU ZYY ZYY

(3) (4) (5) (6) (7) (8) (9) (10)

mm cm’ kg cm* cm4 cm’ cm* cm*

31.1 6.1 6.1
368 7.3 7.3
47.4 9.5 9.5
57.2 11.7 11.7
38.7 7.1 7.1
45.7 8.4 8.4
59.0 11.0 11.0
71.4 13.5 13.5
56.0 9.6 9.6
72.5 12.6 12.6
87.7 1.55 15.5

101.9 18.3 18.3
80.1 12.2 12.2

104.2 16.0 16.0
126.7 19.8 19.8
147.9 23.3 23.3
111.3 15.2 15.2
145.1 20.0 20.0
177.0 24.7 24.7
207.0 29.2 29.2
196.8 24.6 24.6
240.2 30.4 30.4
281.3 35.9 3.5.9
357.3 46.5 46.5
331.0 34.9 349
405.3 43.1 43.1
476.4 51.0 51.0
609.1 66.3 66.3
633.5 58.0 58.0
746.3 68.8 68.8
958.9 89.7 89.7

1 1555 109.7 109.7
1 826.3 125.0 125.0
2 366.2 163.8 163.8
2 875.0 201.2 201.2
3 470.2 246.0 246.0
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hSICNATION

(1) (8) (9)

cm3 cmr

ISNT 20 20x 20 4.0 1.1 1.45 .05 0.2 0.3 0.2
ISNT 30 30x 30 4.0 1.8 2.26 l.8 0.8 0.8 0.5
ISXT 4 0 40X40 6.0 3.5 4.45 61 2.9 2.1 1.5
ISNT 50 50x 50 6.0 4.4 5.66 12.: 5.7 3.4 2.3
ISNT 60 60x 60 6.0 5.4 6.85 21.4 9.7 4.8 3.2
ISNT 75 75x is 9.0 10.0 12.69 62.3 29.2 11.4 78
ISNT 100 100x 100 10.0 14.9 18.97 163.9 76.8 22.2 15.4
ISNT 1.50 150x 150 10.0 22.7 28.88 541.1 2503 47.5 33.4

TABLE 35 STEEL TEE BARS

V

SIZE THICKNESS W E I G H T SECTIONAL MOMENTSOF~NERTIA
NOMINAL

WOEFB
A R E A t----7

Izz JYY

(2) (3) (4) (5) (6) (7)

mm x mm mm kg/m cm% cmp cm4

MODULI  OF SECTION
~---.-_h___~

zzx ZYY

WlDTH

mm

10

:;

3:

z
4s
50

2;
65

3:

::
100
110
120
130
140
150
200
250
300
400

TABLE 56 STEEL FLATS

j.0

0.2
0.4

8:;

00:;
0.9

::;
1.3
I.4

-
-
-
-
-
-
-
-
-
-
-
-
-
-

4.0

;:;

I:!

1.1
1.3

;:;

1.9
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WEIGHT IN kg PER METRE,LENGTH FOR THICKNESS, m m
- - - - - - I \

5.0 6.0 8.0 10.0 12 16 18 20 25 ’ 32 40.

0.4

8:;

::;
1.4

::;

4:;
2.4
-

0.5

8:;

;:;
1.6.

::;

;:;t
2.8
3.1

;::
3.8

2::
5.2
5.6

- -
0.9

::;
;6

:I; ::9 2.8

;:; ::;

;:f i:;

::; 4.7 5.1

t:; :I;
5.0
5.6 76::

6.36.9 ;:“b
7.5 +

$:i
1;.;
11.0
11.8

- 15.7
- 19.6
- -
- -

- - -
- - -

;4 : 1

::: ;:; CO
3.8 5.6

t::

::;

;:;
;:;

5.2

i:;
s’:;

;I: 9.2

;:: ;:i 1z.z
s’:: 11.3  IO.0 12.7 11.3

190.: 12.6 13.8 14.1 15.5

11.3 15.112.2 16.3 ;;:r:
13.2 17.6 19.8
14.1 18.8 21.2
18.8 25.1 28.3
23.6 31.4 35.3
28.3 37.7 42.4
- 50.2 56.5

- -
- -

-
-
-

-

-

cj z;:: -
;:;

F8
10.8

18.; 11.8  12.8
11.0 13.7
11.8 14.7
12.6 15.7
14.1 17.7
15.7 19.6
17.3 21.6
18.8 23.6
20.4 25.5
22.0 27.5
23.6 29.4
31.4 39.2
39.2 49.1
47.1 58.9
62.8 78.5

- -
- -
- -
- -
- -

-

-

-
-
-
-
-
-
-
-
-
-
-

-
-
--I

Cl
16.3
17.6
IS.8
20.1
22.6
25.1
27.6
30.1
32.7
35.2
37.7
50.2
62.8
75.4

100.5

2G
22.0
23.6
2.5.1
28.3
31.4
34.5
37.7

ZZJ
47.1
62.8
78.5
94.2

125.6

NOTE - The sign I-’ given in the table indicates that the flat of the concerned width-thickness combination is not
manufactured in the country.
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TABLE 37 ROUND AND SQUARE STEEL BARS

Round Bars
I-

.

DESIGNA- DIAMETER Caoss- WEIGH?
TION SECTIONAL PER

AREA METRE

mm cm1 k8

ISRO 5
ISRO 6
ISRO 8
JSRO 10
ISRO 12
ISRO 16
ISRO 20
ISRO 25
ISRO 28
ISRO 32
ISRO 36
ISRO 40
ISRO 45
ISRO 50
ISRO 56
ISRO 63
ISRO 71
ISRO 80
ISRO 90
ISRO 100
ISRO 110
ISRO 125
ISRO 140
ISRO 160
ISRO 180
ISRO 200

5.0
6.0

A8

:z
20

0.20
O-28
0.50
0.79
l-13
2.01
3.14
4.91
6.16

1Z
12.57
15.90
19.64
24.63
31.17
3959
5026
63.62

E:Z
122.72
153.94
201.06
254.47
314.16

Square Bars

8:;
0.4

$9”

::;

::;
6.3

;:!j
12.5
15.4
19.3
24.5
31.1
39.5
49.9
61.7
74-6
96.3

:E
199.8
246.6

r----
DESIGNA-

TION
SIDE

WIDTH

ISSQ  5

ISSQ  tISSQ
ISSQ  1 0
JSSQ 12
ISSQ 16
ISSQ  2 0

E8 ;;
1ssg 4 0
ISSQ  5 0
ISSQ 63
ISSQ 80
ISSQ 100

CROSS- WEIGH;
SECTIONAL PER

AREA METRE

cm= k8

0.25
036
0.64

::;

;::

;:;

;:;
3-l
4.9

1i.Z
19.6
31.2
50.2
78.5

2.56
4-00
6.25

1024
16.00
2500
39.69
64.00

100-00

TABLE 38 STEEL RAIL SECTIONS

STANDKRD STAXDARD
WEIGHTS+ WEIGHTS*

kg ‘metre _ kg,‘metre

24.8 44.6

29.8 51.9

37.1

*Conform to IRS No. T-12.64 ’ Indian Railway Stan-
dard Specification for flat bottom railway rails’.

TABLE 39 STEEL CHEQUERED PLATES

S T A N D A R D *WEIGHT PER
THICKNESS Sf.)IJNiE

METRE

mm kg

5 39

6 47

7 55

8 63

10 78

12 94

14 110

16 126

*Conforms to the weights given in IS: 1730-l%l  ‘Di-
mensions for steel plate, sheet and strip for structural
and general engineering purposes’.

TABLE 40 MILD STEEL SHEETS

STANDARD NOMINAL
THICKNESS AND

WEIGHT
*

’ Thickness Weighi
mm kg/m”

4.00
3.55
3.15
2.30
2.50
2.24
2.00
1.80
1.60
1.40
1.25
1.12
1 .oo
0.90
0.80
0.63
0.50
040

31.4

z-s
22
19.6
17.6
15.7
14.2
12.6
11
9.8
8.8

I:;

::;
3.2

STANDARD STANDARD
SIZES SIZES

mmxmm

1800x 600
750
900

1000
1100
1 200
1 2.50
1 400
1500

2 000 x 600
750

1 FE
1100
1200
1 250
1400
1 500

2200x 600
750
900

1 000
1 100
1 200
1 250
1400
1500

2500x 600
7.50

1::
1 100
1200
1 2.50
1400
1500

m m x m m

2800x  600
750
900

: %
1 Loo

:3z
1500

3200x 600
750
900

:!z
1200
1 250

:%
3600x 600

750

:z
4000x 600

750

1%
1100
1200

:E
1500
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TABLE 41 NOMINAL WEIGHTS OF GALVANIZED PLAIN SHEETS

SIZE

m x m

1*8x 0.9
2.2x0.9
2*sxw
2.8x 0.9
3.2x 0.9

1*8x 0.75
2*2x 0.75
2.5 x 0.75
2.8 x 0.75
3*2x 0.75

1*8x 0.9
2*2x  0.9
2.5 x 0.9
2*8x 0.9
3*2x 0.9

1*8x 0.75
2.2x 0.75
2.5 x 0.75
2.8 x 0.75
3*2x 0.75

1.8x 0.9
2.2x 0.9
2.5 x 0.9
2.8 x 0.9
3.2x 0.9

1.8x 0.75
2*2x 0.75
2.5x 0.75
2.8 x 0.75
3.2x 0.75

1.8x 0.9
2*2x 0.9
2.5 x 0.9
2.8 x o-9
3*2x 0.9
3.6x 0.9

1*8x 0.75
2*2x 0.75
2*5x 0.75
2.8 x 0.75
3*2x 0.75
3.6 x 0.75

‘ZINC
COATING

CLASS

Class I

Class I

Class II

Class II

Class III

Class III

Class IV

Class IG

THICKNESS OF SHEET
*

1.60 mm 1.25 mm
I_

$heets/
bundle

Weight euee.e.;i
kgl

bundle

Weight
kgl

bundle

l-00 mm 0.80 mm 0.63 mm ’
I - - A - - - .
‘Sheets/ We& gheetsl
bundl; ke7 bundli

We&hi  Sheets/  lVeight

bundle
kid

bundle
bundld kg/

bundle

5 107.8 6 102t7 8 111.5 10 113.9 12 110.7
4 105.4 5 104.6 7 119.2 8 111.4 10 112.9
4 119.8 5 118.8 6 116.1 7 110.7 9 115.3
3 100.6 4 106.4 5 108.4 6 106.3 8 114.9
3 115.0 4 121.7 5 123.8 6 121.5 7 114.8

6 107.8 7 99.8 9 104.5 12 113.9 14 107.6
5 109.8 6 104.5 8 113.5 10 116.0 12 112.8
4 98.2 5 99.0 7 112.9 9 118.6 10 106.8
4 111.8 5 110.9 6 108.4 8 118.1 9 107.7
3 95.8 4 101.4 5 103.2 7 118.1 8 109.4

5 106.6 6 101.2 8 109.5 10 111.5 12 107.9
4 104.2 5 103.0 7 117.1 8 108.9 10 109.9
4 118.4 5 117.1 6 114.1 7 108.4 9 112.4
3 99.5 4 104.9 S 106.4 6 104.0 8 111.9
3 113.7 4 119.9 5 121.7 6 118.9 7 111.9

6 106.6 7 98.4 9 102.7 12 111.5 14 104.9
5 108.6 6 103.1 8 111.5 -10 113.5 12 109.9
4 98;7 5 97.6 7 110.9 9 116.1 10 104.1
4 110.6 5 109.3 6 106.4 8 115.6 9 104.9
3 94.7 4 99.9 5 101.4 7 115.6 8 106.6

5 105.4 6 99.7 8 107.6 10 109.0 12 105.0
4 103.0 5 101.6 7 1150 8 106.6 10 106.9
4 117.1 5 115.4 6 112,l 7 106.0 9 109.3
3 98.4 4 103.4 5 104.6 6 101.8 8 108.9
3 112.4 4 118.2 5 119.5 6 116.3 7 108.8

6 105.4 7 97.0 9 100.8 12 109.0 14 102.1
5 107.4 6 101.6 8 109,6 10 111.0 12 106.9
4 97.6 5 96.2 7 108.9 9 113.6 10 101.2
4 109.3 5 107.8 ~6 104.6 8 113.0 9 102.1
3 93.7 4 98.5 5 99.6 7 113.0 8 103.7

5 104.8
4 102.5
4 116.5
3 97.8
3 111.8

10 107.9 12 103.4
8 1 OS.5 10 105.3
7 104.9 9 107.7
6 100.7 8 107.3
6 115.1 7 107.2

- -

6 99.1
5 100.9
5 114.6
4 102.7
4 117.4
- - -

106.6
114.0
111.0
104~0
118.4
- - -

6
5
4
4
3
-

104.8 7 96.3 9 99.9 12 107.9
106.8 6 100.9 8 108.5 10 109.9

97.0 5 95~6 7 107.9 9 112.4
108.7 5 107.0 6 103.6 8 111.9

93.18 4 97.8 5 98.6 7 111.9

-

14
12
10

9
8

-

100.5
1 OS.4

99.8
lOO*S
102.2

- - -

*See Table 42 for details of the class of zinc coating.
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SlZE
m

1.8
2.2
2.5
2.8
3.2

1.8
2.2
2.5
2.8
3.2

1.8
2.2
2.5
2.8
3.2

1i8
2.2
2.5
2.8
3.2

1.8
2.2
2.5
2.8
3.2

1.8
2.2
2.5
2.8
3.2

1.8
2.2
2.5
2.8
3.2
3.6

1.8
2.2
25
2.8
3.2
3.6

TABLE 42 NOMINAL WEIGHTS OF GALVANIZED CORRUGATED SHEETS

NO. OF THICKSESS  OF S H E E T

CORRU- r---- --____-h_---_ 1
GATlOXS .1*60 mm 1.25  mm 1.00 mm @SO  mm 0.63 mm

~_-h_.__ ?--h--l ,-------, ,--*- - - - - - -
Sheets/  Weighi Sheets/ Weigh; Sheets/ Weighf Sheets! Weight sheets/
bundle kgi bundle kg/ bundle kg/ bundle bundle

bundle bundle bundle
kg/

bundle

Weigh;
kg/

bundle

[Class I 750 g of Zinc (Spelter) Coating per Square Metre, Both Sides Inclusive]

10 5 107.8 6 102.7 8 111.5 10 113.9 12
10 4 105.4 5 104.6 7 119.2 8 111.4 10
10 4 119.8 5 118.8 6 116.1 7 110.7 9
10 3 100.6 4 106.4 5 108.4 6 106.3 8
10 3 115.0 4 121.7 5 123.8 6 121.5 7

8 6 107.8 7 99.8 9 104.5 12 113.9 14
8 5 109.8 6 104.5 8 113.5 10 116.0 12
8 4 98.2 5 99.0 7 112.9 9 118.6 10
8 4 111.8 5 11@9 6 108.4 8 118.1 9
8 3 95.8 4 101.4 5 103.2 7 118.1 8

110.7
112.9
115.3
114.9 .
114.8

107.6
112.8
106.8
107.7
109.4

[Class II 600 g of Zinc (Spelter) Coating per Square Metre, Both Sides Inclusive]

10 5 106.6 6 101.2 8 109.5 10 111.5 12
10 4 104.2 5 103.0 7 117.1 8 108.9 10
10 4 118.4 5 117.1 6 114.1 7 108.4 9
10 3 99.5 4 104.9 5 106.4 6 104.0 8
10 3 113.7 4 119.9 5 121.7 6 118.9 7

8 6 106.6 7 98.4 9 102.7 12 111.5 14
8 5 108.6 6 103.1 8 111.5 10 113.5 12
8 4 98.7 5 97.6 7 110.9 9 116.1 10
8 4 110.6 5 109.3 6 106.4 8 115.6 9
8 3 94.7 4 99.9 5 101.4 7 115.6 8

107.9
109.9
112.4
111.9
111.9

104.9
109.9
104.1
104.9
106.6

[Class III 450 g of Zinc (Spelter) Coating per Square Metre, Both Sides Inclusive]

10 5 105.4 6 99.7 8 107.6 10 109.0 12
10 4 103.0 5 101.6 7 1150 8 106.6 10
10 4 117.1 5 115.4 6 112.1 7 106.0 9
10 3 98.4 4 103.4 5 104.6 6 101.8 8
10 3 112.4 4 118.2 5 119.5 6 116.3 7

8 6 105.4 7 97.0 9 100.8 12 109.0 14
8 5 107.4 6 101.6 8 109.6 10 111.0 12
8 4 97.6 5 96.2 7 108.9 9 113.6 10
8 4 109.3 5 107.8 6 104.6 8 113.0 9
8 3 93.7 4 98.5 5 99.6 7 113.0 8

105.0
106.9
109.3
108.9
108.8

102.1
106.9
101.2
102.1
103.7

[Class IV 375 g of Zinc (Spelter) Coating per Square Metre, Both Sides Inclusive]

10 5 104.8 6 99.1 8 106.6 10 107.9 12
10 4 102.5 5 100.9 7 114.0 8 105.5 10
10 4 116.5 5 114.6 6 111.0 7 104.9 9
10 3 97.8 4 102.7 - 104-o 6 100.7 8
10 3 111.8 4 117.4 3 118.4 6 115.1 7
10 - - _ - -, - - - -

103.4
105.3
107.7
107.3
107.2
-

8 6 1048 7 96.3 9 99.9 12 107.9 14 100.5
8 5 106.8 6 100.9 8 108.5 10 109.9 12 105.4
8 4 97.0 5 95.6 7 107.9 9 112.4 10 99.8
8 4 108.7 5 107.0 6 103.6 8 111.9 9 100.5
8 3 93.18 4 97.8 5 98.6 7 111.9 8 102.2
S----_- - - - - -
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TABLE 43 BARE COPPER CONDUCTORS

STA NDARD

DIAMI~TER
C A L C U L A T E D

A REA ON
S T A N D A R D
D I A M E T E R

S T A N D A R D

R”,:‘s;‘o^“c”I
PER k m

(1)

m m

(2)

mm%

(3)

ohm

l-36’ 1.453 12.21

1.60* 2.011 8.823

1.70’ 2.270 7.815

2.12’ 3.530 5.025

265’ 5.515 3.215

300’ 7.069 2.507

3.25*t 8.296 2.136

3*35* 8.814 2.010

3.55*1 9.898 1.790

3*65* 10.46 1.693

3.75* 11.04 1.604

S T A N D A R D

W EI G H T
PER k m

(4)

kg

12.91
17.87

2018
31.38

49.03
62.84

73.75
78.36
87.99

93.02
98.10

S T A N DA R D C A L C U L A T E D STANDARD
DXA~IJLTER A REA ON RFSISTANCE

S T A N D A R D AT 20°C
DIAM,ETER P ER k m

(3)(1) (2)
mm mmr

4*25*t 14.19
15.90
17.72

19.63

4.sot

4.75*

500*
s-30*
5.60*
6.50t
7.10t

7.50t
9.50t

1.248
1.113
0.998 7

0.901 4

(4)

kg

126.1

141.4
157.5

174.6

t 22.06 0.801 9 196.1
24.63 0.718 1 219.0
33.18 0.532 7 295.0

39.59 0.446 3 352.0
44.18 0,399 8 392.7

70.88 0.248 8 630.1

ohm

S T A N DA R D

WElGHT
PER k m

*Standard sizes recommended for stranded conductors.
tStandard sizes recommended for use as solid conductors.

.

TABLE 44 COMPARISON TABLE FOR WIRES AND CABLES

NUMBER KOMINAL
AND CROSS-

DIAMETER SXTIONAL
OF WIRES A R E A

W EI G H T

PER k m
S T A N D A R D

REXSTANCEOF
C O N D U C T O R S

(AT 20°C)
PER k m

M A XI MUM A L L O W A B L E
RESISTANCEOFEACHCONDUCTOR

PER km (AT 20°C)
r-_A_-__--
Single Core Twin and ’

and Flat Multi-Core
Cables Cables

(1)

mm

l/1.12
l/1*40
l/1.80
3/l ~06

112.24
71085
712.80
7l1.06
711.40
711.70
712.24
7/2.50

1911.80
1912.24
19/2+50

3712.06
3712.24
3712.50
6112.24

61/2*50
61/3.00

1.0
1,s

2.5
-

4.0
-

6
-

10
16
25
35

50
70
95

120

150
185

240
300

400

(3)

kg

8.76

13.68
22.62
23.08

35.03
34.72

54.74
53.99
97.47

143.7
249.8
310.7
437.9

6.78.2
844.8

1118

1 321
1646

2 179
2 714
3  9 0 9

(4) (5) (6)

ohm ohm ohm

17.50 18.02 18.38
11.20 11.54 11.77
6.775 6.978 7.118
6.644 6.777 6.913
4.375 4.506 4.596
4414 4.502 4.592
2,800 2.884 2.942
2.83 1 2.895 2.954
1.627 1.660 1.693
1.104 1.126 1.149
0.635 7 0.648 4 0.661 4
0.510 3 0.520 5 0530 9
0363 3 0370 6 0378 0
0234 6 0.239 3 0244 1
0188  3 0.192 1 0.195 9
0142 5 0.145 4 0148 3
0.120 5 0122 9 0125 4
0.096 77 0.098 71 0.10) 7
0.073 13 0.074 59 0076 08
0.058 71 0.059 88 0.061 08
0.040 77 0041 59 0042 42
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TABLE 45 UNEQUAL ANGLE%

DESIGNATIOS SIZE THICKNESS

(1) (2)

mm x mm

30x20

(3)

m m

ISA 3020

TSA 4025

3.0
4.0
5.0

40x25 3.0
4.0

;:;

TSX 4530 45 x30 3.0
4.0

Z:.8

ISA 5030 50x30 3.0
4.0

;:;

ISA 6040

ISA 6545

ISA 7045

60x40 5.0 3.7
6.0 4.4
8.0 5.8

65 x45
2:;
8.0

70 x45

ISA 7550 75 x50 5.0 4.7
6.0 5.6
8.0 7.4

10.0 9.0

ISA 8050 80x50 5.0
6.0

1 %

WEIGHT
PER

METRE

(4)

:::

1.8

1.5

1:;
2.8

;::
2.8
3.3

1.8
2.4
3.0
3.5

4.1
4.9
6.4

4.3
5.2
6.7
8.3

4.9
5.9
7.7
9.4

DESIGSATIOS SIZE THICKNESS

(1)

ISA 9060

(2)

m m x m m

90x60

(3)

mm

6.0
8.0

10.0
120

ISA 10065

ISA 10075

100 x65 6.0

*ito”

100x75 6.0 8.0
8.0 10.5

10.0 13.0
12.0 15.4 ,

ISA 12575

ISA 12595

125 x75
;:;

10.0

125 x95

150 x75

150x115

200 x 100

200 x 150

6.0

11I.x
12.0

ISA 15075

ISA 150115

ISA 200100

JSA 200150

Z.8
12.0

8.0 16.3
10.0 20.1
12.0 24.0
16.0 3 1 . 4

10.0 22.9 1
12.0 27.3
16.0 35.8

10.0 26.9
12.0 32.1
16.0 42.2
20.0 52.0 i,

\V.\;EIGHT
PER

METRE

(4)

kg

;:t

11.0
13.0

9’:;
12.2

2.:
14.9

10.1
13.4
16.5
19-7 &

13.7
17.0
20.2

DESIGNATION SIZE T H I C K-

(1) (2)

m m x m m

ISRA 100 100x65 6.0 6.0 8.6
ISBX 100 100 x65 7.0 6.5 9.6
ISB_I\  125 125 x75 7.0 7.0 12.2
ISBA 125 125 x75 8.0 7.5 13.4

ISBA 150 150x75 8.0 8.0 16.1
ISBA 150 150x75 10.0 9.0 18.8

ISBA 175 175 x90 8.0 9.0 20.0
ISBA 175 175 x90 10.0 IO.0 23.3
ISBA 17.5 175 x90 12.0 Il.0 26.5
ISBA 200 200 x90 11.0 11.0 28.2

NESS OF
WEB

(3)

m m

TABLE 46 BULB ANGLES

DESIGNATION SIZETHICK- W E I G H T

NESS OF PER
FLAXGE _vETRE

(4) (5) (1) (2)

m m kg m m x m m

ISBA 200 200x90
ISBA 22.5 225 x 90
ISBA 225 225 x 90

ISBA 250 250 x 90

ISBA 250 250 x 90

ISBA 27.5 275 x 90
ISBA 275 275 x 90

ISBA 300 300 x 90

ISBA 300 300x90

TIIICK- T HICK-
NESS OF NESS OF

WEB FLANGE

(3) (4)

m m m m

14.0 12.5

11.0 11.0
14.0 12.5
11.0 11.0

13.0 12.0
12.0 12.0
14.0 13.0

13.0 13.0

15.0 14.0

W E I G H T

PER
METRE

(5)

kg

33.6

31.4

37.3

34.9

39.2

40.9

45.6

47.5

52:6
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AMENDMENT NO. 1 JANUARY 1973

TO

SP : 8 - l970 IS1 HANDBOOK OF MA-TICAL, PHYSICAL,
CHEMICAL AND ENGINEERING TABLES

Addenda

This amendment to the IS1 Handbook of Mathe-
matical, Physical, Chemical and Engineering
Tables (SP : 8 - 1970) introduces two new tables,
namely, 18A. and 25A in Section 2 Physical and
Chemical Tables; and three new tables, namely,
3!2A,  37A and 37B in Section 3 Engineering
Tables. Besides, four existing tables, namely,
Tables 33, 94, 35 and 37, in Section 3, have been

TAB=  No. TITLE

enlarged to incorporate a column each giving data
on centre of gravity, perimeter, etc. In another
Table’ 45, the amount of data added is so
substantial that the rev&d table replaces the
existing Table 45 on page 162 of the Handbook.

The details of the contents of the amendment
are as under, which should be read in conjunction
with the Handbook (SP : 8 - 1970):

RmARKs

18A

25A

32A

33

34

35

37

37A

37B

45

Section 2 Physical and .Chemical Tables

Psychrometric  Properties of Air

Some Physical Constants

These two are new tables introduced
in the Handbook

Section 3 Engineering Tables

Rolled Steel Heavy Beams New table introduced

Rolled Steel Channels Introduces ’ data on ‘Centre of
Gravity’ in a new column No. 12 in
Table 33 (P 154)

Steel Equal Angles Introduces data on ‘Centre of
Gravity’ in a new column No. 11 in
Table 34 (P 155)

Steel Tee Bars Introduces data on ‘Centre of Gravity
Position’ in a new column No. 10
in Table 35 (P 157)

Round and Square Steel Bars Introduces data on ‘Perimeter’ in case
of ‘Round Bars’ only in a new.
column No. 5 in Table 37 (P 158)

Indian %tandard  Rivets *(Snap
Head Rivets)

Indian Standard Bolts and Nuts
(Hexagon Head)

New tables introduced

Steel Unequal Angles This table replaces Table 45 Unequal
Angles (P 162) as it provides
substantial additional data in eight
more columns

1

 



B  NO. 1 TO & I 9 - 1970

TABLE 19A PSYCHROMETRIC  PROPERTIE  OF AIR*

Nom - The values ofentbalpy  in columns 4,5,8 and 10 are measured from water at 0°C.

r: -

fl- PROPERTIESOFWATER  (O R  ICE) ANDSTEAM ?ROPERTIEBOF~Y
JRATAhESSIJRE
OF 76.00  cm Hg

kOPERTIE8 OF MIXTU RROFbY
AIR AND SATURATE D STFAM
ATA  TOTAL PRESSUREOF

76.00  ~4 HgI (
-

’ E

I h

-

E

S

Saturation
PRSSSSSsOp “Ym

aturated
Ice

-20” to
OOC)

Bthalpy
of

laturated
Water

1” to loo0
I, k=l/kg

nthalw
bf

+turated
steam,
k&/kg

specific
Volume,
ma/kg

olume of
diture
er kg of
hy Air,
ma/kg

‘“$pY

lrttture.
cr kg of

zlj$

ipecffic
humidity
erkg of
hy Air,
“Irglkg

$xCific
Jolume

of
a t&ted
Steam:
ma/kg

lb*
gf/cm’xrn Hg

(2) (4) (5) (6) (7) (9)(1) (3) (11)-W
1.052
1.158

:::;:
1.536

- 89.39 588.5 1 132.4 0.716  5 -4.81
- 88.89 588.9 1 033.2

0.719 8
-88.42 589.4 948.5 0.722 2 1;:;;
-87.94 589.8 0.725  1 -4.09
-87.50 590.3

%:r:
0.727 9 - 3.85

o-717 3
0.720  2
0.723  0
0.726 1
0.728 7

0.731 6
0.735 0
0,737 8

8:Z! Z

0.746 6
0.750  0
0.753  0
0.756 1
0.758 9

4.0%
4.45!
4.85:

z* !

0.762 2
0.765 6

Z:Z “;
0.775  0

6.221

- 87.00 590.7 721.0 0.730  8 -3.61

:E:;: 591.2 660.7591.6 605.3 8%: 1;;;
-85.56 592.0 554.9

x:z z
-2189

-85.11 592.5 509.2, -2.65

-84.61 592.9 467.5 -2.41
-84.11 593.3 429.6 X:Z t -2.17
-83.61 593.8 395.0
Al3.13 594.2 363.4 x::;: 3

- 1.93
- 1.68

-82.67 594.7 334.6 0.756 3 - 1.44

z:;*::
595.1 308.1 0.259  2 - 1.20

-~81:17
595.6 284.1 0.762 0 -0%
596.0 262.1 -0.72

-80.67 596.4 241.8 8%; -0.48
-80.17 596.8 223.3 0.770  5 -0 .24

I -79.67
i 040

597.2 206.3 0.773  4 0.00
1.01
2.01 !I~~:~ 192.7 180.0

0.776 2

3.02 598.5 168.2 ::z r:
8’::

01784 7
0172

4.02 599.0 157.3 0.96

5.03 599.4 147.2 0.787 5 1.20

%!
“599.8 137.8 0.790 4 1.44

8104
600.2 129.1 0.793  2 1.69
600.7 121.0 0.796 0 1.93

9.04 601.1 113.4 O-798 9 2.17

lO+l 601.6 106.4 0’8018 2’41
1 I.04 602.0 99.9: 0.804  6 2.65
12.04 602.5 93.8! 0.807 4 2.89
13.04 602.9
14.04 603.4 ;;;

0.810  3 3.13
0.813 1 3.37

15.04 603.8
16.04 :::‘:

;z
6911:

: X’t;g; 3.61

17.04
605: i 01821 6

4.09 3.85

18.04 65.U 0.824  4 4.33
19.0: 605.6 61.3! 0.827 3 4.57

from IS1 Handbook of quantities, conversion factors, formulae and tables.

6.69

z * :
8.28!

0.777  8
0.781 2
0.784  5
0.787 9
0.791 3

8.89l
9*53(

10.21(
10.93:
11*69!

0.794 7
0.798  0
0.801 4
0.804 8
0.808 2

12.51:
13.371
14.29
15.26
16.28

17.j7
18.52
19.74
21.03
~22.39

0.8115
0.814 9

8::;: :
0.826 2

0.829 6
0433 6
0.837  6
0.841 6
0.845  6

x:00;:  “;
0.093 6
0.102  9
0.112  9

X:::; ;:
..0.148 8

0.162 9
0.178 2

0.301 2
0.327  9
0.356 9
0.388 2
0.421 8

0458 0
0.492 4
0.529 1
0.568 1
0.609 7

0.653 9
0.701 0
0.751 0
0.804 1
0.860 5

6.920 4
0.983 9
1.051 2
1.122  5
I.198 2

1.278 1
1.362 B
I.452 4
1.547
1.647

-4.433
-4,153
- 3.873
$5’

0.633 5
0.697 3

- 3.006
-2.706
- 2402
- 2.092
- 1.776

8’EX
01918 2

I.015
1.113
1.220
1.336
1462

- 1.456 l-597
- 1.126 I.746
- 0.792 1.907
-0444 2.081
- 0.093 2.269

0.272
0.642
1.030
1.422
1.830

2.474
2.695
2.9%

::K

2.256 3.771
2.666 4;057
3.090 4.362
3.526 4.686
3.978 5.031

4.439
4.919
5.44  1
5.918
6449

5:%
6.210
6.654
7.127

6.994 7629
7.559 8.162
8.144 8.729
8.754 9.333
9.383 9971

10.04
IO.71
11.42
12.16
12.92

IO.65
Il.37
12.13
12.94
13.79

- 2 0
- 1 9
- 1 8
- 1 7
- 1 6

- 1 5

r;
- 1 2
- 1 1

15

* Reprodul

(Conthued)

2
 



AMENDMENT  NO. 1 TO SP I 8 - 1970

TABLE 18A PSYCHROMETRIC  PROPER= OF AIR-Cmtd

NOTE-The values of enthalpy in columna  4,5,8 and 10 are measured from water at 0°C.
- -

1PROPERTIE.S  OF WATZR  (OR IC E) AND S T E A M PROPERTIESOPDRY
kR AT A &UBSURE
OF 76.00 cm Hg

PROPERTIRSOFMIXTLIRBOFDRY
Am AND SATURATED ST EAM

ATA TOTALPRESSUREOF
76-00 cm Hg

-

En:+y
Saturated

Ice
(-$E)  to

Ent$lp  y
Saturated

Water
0” to 100’
:), kcal/k

Specific

V”:fme
Saturated

Sttam,
ma/kg

specific
Yolume,

ma/kg

Znthalpy
kcal/kg

Saturation
Pressure of Water

and Steam

TEMPE
RATURI

"C

Volume of
Mixture
per kg of
Dry Air,
m*/kg

En$falpy
Mixture
per kg of
Dry Air,
kcal/kg

Specific
humidity
perk o f
Dry Lr
o-’ kg&

lo-’
kgf1c.m

(3) (4), (5) (6) (7) (8) (9) (10) (11)

cm Hg

(21
--

1.753 23.83
1.864 25.34
1.982 26.94
2.106 28.63
2.237 30.41

606.0 57.84 0.830 1 4.81
606.5 54.56 0.833 0

10.849 6
5.05 0.854 1

606.9 51.49 0.835 8 5.29 0.858 0
607.3 48.63 0.838 7 5.53 0.862 6
607.8 45.94 0.8415 5.77 0.867 0

2.375 32.29
2.520 34.26
2.673 3634
2.834 38.53
3.003 40.83

608.2 43.41 0.844 4 6.01 0.871 5 18.23 20.09
608.6 41.04 0.847 2 6.25 0.875 9 19.76 21.37
609.1 38.82 0.850 0 6.49 0.881 1 20.33 22.72
609.5 36.73 0.852 9 6.73 0.885 8 21.45 24.14
610.0 34.77 0.855 7 6.97 i.O.890  8 22.62 25.65

3.181 43.25 30.00 610.4 32.93 0.858 5
3.369 45.80 31.00 610.8 31.20 0.861 3
3.565 48.47 32.00 611.3 29.58 0.864 2
3.772 51.28 32.99 611.7 28.05 0.867 1
3.989 54.23 33.99 612’1 26.61 0.869 9

4.217
4.455
4.706
4.969
5.244

612.5 25.25 0.872 8 8.42 0.923 9 30.85 36.63
613.0 23.97 0.875 6 8.66 0.930 1 3246 38.83
613.4 22.77 0.878 4 8.90 0.936 4 34.15 41.17
613.9 21.63 0.881 3 9.14 0.942 9 35.92 43.63
614.3 20.56 0.884 1 9.38 0.949 6 37.78 46.26

5.531
5.833
6.149
6,480
6.825

57.33 34.99
60.57 35.99

t!z
71129

3%:
38:98

75.20 39.98
79.30 40.98
83.60 41.97
88.09 42.97
92.79 43.97

614.7 19.55 0.886 9
615.2 18.60 0.889 7
615.6 17.70 0.892 6
616.0 16.85 0.895 4
616.4 16.04 0.898 3

7.187 97.71
7.564 102.84
7.959 108.21
8.372 113.82
8.802 119.67

44.96
45.96

Z.E
48.95

616.8
617.2
617.7
618.1
618.5

15.28
14.56

:::::
12.63

0.901 1 10.82 0.995 1 51.03
0.904 0 11.06 1.000 0 53.66
0.906 8 11.30 1.013 0 56.42
0909 7 11.54 1.022 3 59.33
0.912 5 Il.78 1.031 8 62.39

9.252
9,754

10.210
10.721
11.253

:23::;:
138.81
145.75
152.98

49.95 619.0 12.05
50.95 619.4 11.50’
51.95 619.8 10.98
52.94 6202 10.49
53.94 62056 10.02

0.915 3
0.918 2

8:::: :
0.926 6

1 I.806
12.383

t%
14.262

160.51 54.94
168.35 55.94
176.53 56.94
185.04 57.94
193.90 58.94

621.0
621.5

z:‘:
62217

9.584

t::::
8.385
8.025

0.929 5 13.23
0.932 3 13.47
0.935 2 13.71
0.938 0 13.95
0.940 9 14.19

7.21
7.45
7.69

87%

0.895 8 23.83 27.23
0.9014 25.11 28.91
0.907 0 26.45 30.69
0.912 7 27.85 32.56
0.918 3 29.32 34.53

9.62

1t.E
10.34
10.58

12.02 I.042 5
12.27 1.053 1
12.51 I.063 7
12.75 1.075 6
12.99 1.087 7

:‘E!
11127 9
1.142 8
1.158 5

13.72 14.70
14.55 15.66
15.41. 16.66
16.32 17.76
17.25 18.89

39.72
41.77
43.92
46.17
48.54

48.97
51.87

E
61158

65.19
69.01

:;:::
81.81

65.61

Ez
76139
80.39

86.57
91.61
96.95

102.6
108.6

84.62
89.10
93.84
98.86

104.2

114.b
121.7
128.8

E:“;

3
 



AMENDMENT NO. 1 TO SP: 8 - 1970

TABLE 18A PSYCHROMETRIC  PROPERTIES QF AIR--cartd

No-m-The values of enthalpy in columns  4,5,8  and 10 are meamred.f?om  water at 0%.

PROPERTIE(I  OF WATER (OR IC E) AND STEAM ‘ROPERTUB  OF MIXTIJRB OF DRY
AlRAND  SATURATED STEAM

AT A TOTAL P~~SIJRB  op
76+lO  .cm Hg

Saturation
Presssr  ;:z En:f+y

iaturated
Steam,
kcal/kg

Specific
volume

of
saturatec
Steah,
ma/kg

Specific
Volume,
ma/kg

llthalpy,
Ical/kg

‘olume of
Mixture
ler kg of
hy Air,
ma/kg

$thalpj
of

Gxture
crkgof
hy Air,
:cal/kg

Specific
Iumidity

gx-f
I-’ kg&g

TEMPE.
RATURE

“C
I,

cm Hg
10-a

kgf/cm’

(1) (2) (3) (4) (5) (6) (7) 03) (9) (10) (11)

14-94 203.1 5944 623.2 7682 0.943 7
15.65 212.7 60.94 623.6 7.356 0*946 5
16.38 222.7 61.94 624.0 7.046 0.949 4
17.14 233.0 62.94 6244 6.752 0.952 2
17.93 243.8 63.94 624.8 6.473 0.955 0

18.76 255.0 64.93 625.2
19.61 266.6 65.93 625.6
20.50 278.7 66.93 626.0
21.42 291.2 67.93 626.4
22.38 304.2 68.93 626.9

6.206
5.951
5.709

EZ

Ezt
0.963 7
0966 4
0.969 2

23.37
24.40
25.47
26.58
27.72

69.93

E
72193
73.94

627.3 5.045 0.972 1
627.7 4.84: 0.974 9
628.1 4.65f 0.977 8
628.5 4*47c 0.980 6
628.9 4.30: 0.983 4

28.91
30.14
31.42
32.74
34.11

317.7
331.7

z
37S19

393.1

Z.28
445.1
463.7

7494
75.94
76.94
77.95
78.95

629.3
629.7
630.1

L%z

4*13(
3.975
3.82t
3.681
3.541

0.986 3
0.989 1

::%S
0.997 6

35.52
36.98
38.50
40.07
41.68

482.9
502.8

z:“;
566.7

79.95
80.95
81.95

Z:E

631.3
631.7
632.1
632.5
632.8

3*41(
3.28:
3.16:

i:$

::E%
1.006 2
1.009 0
1.011 8

43.35
45.08

Z;
50.62

E:
63712
662.3
688.2

E.E
86.97
87.97
88.98

633.2
633.6
634.0
634.4
634.7

%
2:63(
2.535
2445

1.014 7
1.017 5
1.020 3
1.023 1
I.026 0

52.59
54.62
56.71
58.87
61.10

89.98 635.1
90.98 635.5
91.99 635.9
93@0 636.3
94.00 636.7

1,028 8

6340 861.9
65.77 894.2
68.22 927.4
70.73 961.6
73.33, 996.9

76.00 1033.2,

95.01
96.01
97.02
98.02
99.03

loo*04

637.0

%8
63812
638.5

-i-
-

638.9 1.671

1443 1.174 8
1467 1.192 2
14.91 1.210 2

:kE Et ;

15.63
15.87
16.12
16.36
16.60

::;3: :
1.319 8
1.345 9
I.374 1

16.84 1.404 0

:::g :::;: :
17.56 1.508 2
17.80 1.548 5

18.04
18.28
18.52

:::;;

19.25
1949

:t ::
20.21

%%
;Q;;

21:42

21.66
-
-
-
-

1.5919 260.5
1.639 6 278.1
1.691 7 297.3
1.748 1 318.4
1.810 2 341.6

1.878 4
1.955 1
2.040 0

%‘: f

2.362 8 549.4
2.502 1 602.3
2663 6 663.4
2.851 4 734.7
3.073 7 819.1

3.339 8 920.2
- -
- -
- -
- -

-
-
-
-

-

-
-
-

-

109.8
115.8
122.2
128.9
136.2

143.9
152.2
161.0
170.4
180.6

191.4
203.2
215.8
229.5
244.4

367.2
395.8
427.7
463.4
503.7

153.0
162.2
171.9

E:3

205.1
217.9
231.3
245.9
261.5

278.3
296.5
316.1

3%

385.1
412.6

zt
511:3

551.1
595.6
645.3
701.1
763.9

8 3 5 . 3
917.7

: !E
1256

1414
-
-
-
-

-

-
-

-

-
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AMENDMENTNO.  lTOSPr8-1970

TABLE 25A SOME PHYSICAL CONSTANTS*

Fint  Bohr Radius

Fine Structure Constant

Velocity of %ht
First Radiation constant
Second Radiation Constant
Electronic charge

Charge to Mass  Ratio of Electron

Faraday Constant
Gravitational Constant
Planck% constant

Boltzmannil  Constant
Coqnpton  Wavelength of Electron
Compton Wavelength of Proton
Compton Wavelength of Neutron
Wiendisp~cnt-law  Constant
Atomic Man of Electron
Atomic MMB  ofHydrogen
Atomic Maaa  @Neutron
Atomic Mm of Proton
Ratio of Proton to Electron Mass
Electron Rat Mana
Neutron Rat Maas
Proton Rest Mass
Rzg Ma9 ofElectron  in Hydrogen

Magnetic Moment of Electron
Nuclear Magneton
Bohr Magneton
Avogadro’a Number
Lwchmidt’r  Number
Ideal Gas Constant

Rydberg Constant for Hydrogen

5.291 73 x 10-e cm

7.297 29 x 10-a

1.370 372 x 10’
2.997 929 x 10U cm/s
4+919X 10-l‘  erg cm
1.438 80 cm deg
4.802 90 x lo-lo csu
1.602 08 x 10-D emu
5.273 02 x 10” cau/g
1.758 89 x 10’ emu/g
9.652 1 x lo” emu (g-mole)-’
6.670  x lad g’ cm* a-*
6.625 3 x lo-” sexg
1.054 45 x 10-m  (1erg
1.379 4 3  x  10-I’  s/uuerg
1.380 47 x K+’ cqjdeg
2.426 27 x lo-’ cm
1.32141 x 10-u cm
l-319 59X 1O-U cm
0.289 782 cm deg
5.487 62 x lO-’
1.008 144
1.008 983
1.007 595
1.836 12 x l(r
9.108 5x lo-” g
1.674 73 x 10-u g
1.672 42 x lo-” g

9.1035x 10-m g
9.283 9 x 10-n erg/gauss
5.050 4 X lO_” erg/gauma
9.273 2 X 10-=  erg/gau88
6.024 8 x low mole-’
2687 09 x lp’ cm-J
8.317 OX 10’ erg/mole deg

l-096  78 x lo” .cm-l

g-723  60

3.863 16

2.136 85
10.476  82
15.698 26

0.158 00
TO.681  50
Rr.204  69
17.722 qS
7.245 2’5
3.984  63
8.824 13

Ti.82121
o-023 02
T5.139  69
T6.140  03
TO48494
T3.12103
T3.120  44

T-462  07
4.739 38
0.003 52
0+03  89
0*003  29
3.263 89

28.959  44
R.223 95
3.223  34

28.959  20
2T.967  73
s.703 33
%%723
23.779 94
19.429 29
7.919 97

5UO 13

Rydberg Constant  for Infinite Mw

Ratio of Physical to Chemical Scale of

1.097 37 X 10’  cm-l 5.040  36

Atomic Weight
Classical Electron Radius
Steffan-Boltzmann  Constant

Molar Volume

1.000 275
2.817  85x lo-- cm

5.669  2 x lO_‘ erg/cm* s dd

0.000 11
T3.449  92
5.753 53

2.242  1 x 10’ cm*lmole 4.350 66

*Reproduced  from IS1 Handbook of quantities, conversion factors, formulae and tables.
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AMENDMENTNO.lTOSPr8-1970

TABLJ3  3!tA  ROLLED 8TEEL  HEAVY BEAMS

DESIGNA-  WE I G H T

TION PER
METRS

SEC- DIUTH  WIDTH T HICK-
TIONAL NESS
hU?A  SEittON  FLikE  O F

(1)

ISHB  150 27-l 3448
ISHB  150 30.6 3898
ISHB  150 34.6 44.08

150

:zi

ISHEZ  200
ISHB  200
ISHB 225

37.3

ii.:

47.54

i%
;ii
225

ISHB 225 46.8 59-66 225
ISHB 250 51.0 64.96 250
ISHB 250 54.7 69.71 250

ISI-IEZ  300
ISHB  300
.ISHB  350

ISHB  350
ISI-IFJ 400
ISHB  400

ISHB  450
ISJZXB 450

58.8 74.85
63.0 80.25
67.4 85.91

72.4 92.2 1
77.4 98.66
82.2 104.66

87.2 111.14
92-5 117.89

~~
350

350

iii

450
450

ur a h b

(2)

kg

(3)

cm’

(4) (5)

mm mm

150
150
150

200

22:

225
250
250

250
250
250

250 11.6
250 12.7
250 12.7

250 13.7
250 13.7

FLANGE

‘161

mm

;:z
9.0

9.0

;I;

9.1
9.7
9.7

10.6
10.6
11.6

%I
A

UIIII

;:4’
11.8

;:;
6.5

8-6

f:t

;:f
8-3

10.1

10”::

1;:;.

Momma OF ~ERTU RADII OF

- fhwnoN

C-3)
cm’

14556
1540.0
1 635.6

3 608.4
3 721.8
5 279-5

5 478.8
7 736.5
7 983.9

1”

(9)
cm’

431.7

Z.!

396.6
961.3
011.7

12 545.2 2 193.6
12 950.2 2 246.7
19 159.7 2 451.4

19 802.8 2 510.5
28 083.5 2 728.3
28 823.5 2 783-O

39 2 10.8 2 985-2
40 349.9 3 045.0

%OZIY, L
,

rw

(10)

‘W

(11)
cm cm

-%a

(12)
cm’

r,

(13)

cm8

E
6.09

;:z
3.35

1w1
205.3
218-l

57.6

iit;

8-71
8.55
9-80

4.51
4.42
4.96

3%:
469-3

9.58
IO.91
10.70

4.84
5.49
5.37

487.0
618.9
638.7

123-O
156.9
159.7

12.95
12.70
14-93

5.41
5.29
5.34

836.3
863.3

1094.8

175.5
178.4
196-l

14.65 5-22 1 131-6 199.4
16.87 5.26 1 404.2 218.3
16.61 5.16 I 444.2 221.3

18.78 5.18 1 742.7 238.8
1650 5.08 1 793.3 242-l

TABLE  33 ROLLED  STEEL CHANNBLS

DIBIQNATION

CW
(1) (12)

c m

ISLC 75 1.35
ISLC 100 1.62

ISLC 125
;g I $ 125

:‘E
2139

(1)

ISMC 75

:Ez E
ISMC 125
ISMC 150

:tiEi :;i
ISMC 175
ISMC 200
ISMC 200

ISMC 225
ISMC 225
ISMC 250

:z% %

:xz ZE
ISMC 300
ISMC 350
ISMC 400

CENTRE  OF
GRAVITY

c Y.

(12)

cm

1.32

;:g

:z

2.17
2-21
2.14
2.18
2.11

2.31
2.22
2.30
2.23
2.19

6

 



AMENDMENT NO. I TO SP: 8.l970

TABLE 34 STEEL EQUAL  ANGLES I

DESIGNATION CENTRE OF
GRAVITY
C,=C,

DFSIONATION CENTRB  OF
GRAVITY
C,=C,

(11)
cm

ISA 2020 0.59
0.63

ISA 2525 0.71
0.75
0.79

ISA 3030

ISA 3535

ISA 4040

ISA 4545

ISA 5050

ISA 5555

ISA 6060

ISA@65

O-83
0.87
0.92

0.95

::z
1.08

1.08
1.12
l-16
l-20

l-20

::I:
1.33

1.32
l-37
l-41
1.45

1.65

::;;
l-85

l-77
1.81
1.89
l-97

(1) (11)
cm

ISA 7070 1.89
l-94

ISA 7575

2.02
2.10

2.02

Z:E
2.22

ISA 8080

I S A 9 0 9 0

ISA 100100

ISA 110110

ISA 130130

2-18
2.27

2.42
2.51
2.59
2.66

2-67
2.76

3-67,
3.82

ISA 150150 4.08
4.16
4.31
446

ISA 200200 5.39
5.56
5.71
5.90

DFSIONATION GENTRE  OF
GR AV ITY

POSITION
C”

(1) (10)
cm

:E 38 0.60 0.82
ISNT 40 I.14
ISNT 50 1.35

TABLE 55 8TEEL  TEE BAR8

DEWNATION CENTRE OF
GRAVITy
i%ITION

CC4
(1) (10)

cm

ISNT 60 1.56

:E 1:
2-04

ISNT 1qo 3::;
I

7

 



AMENDMENT  NO. 1 TO SP: 8-1970

TABLE 37 ROUND AND SQUARE STEEL BARS
RoundBars

DFSIGNATION PERIMETER DIBIQNATION PluumETEr~

(1) (5) (1) (5)
c m cm

I S R O  5
I S R O  6

::z: 1:
ISRO 12

1.57 14.1
E ::z% ISRO “;:  56 15.7

3.14 ISRO 63 t ;f
3.77 ISRO 71 2213

ISRO 14 4.39 ISRO 80 25.1

ISRO 16 E ISRO 90ISRO 18 ISRO 100 E3
ISRO 20 6.28 ISRO 110 3k6
ISRO 22 6.91 ISRO 125 39.3

ISRO 25 7.85 ISRO 140 44.0
ISRO 28 8.79 ISRO 160 50.3
ISRO 32 10-l ISRO 180 56.6
ISRO 36 11.3 ISRO 200 62.8
ISRO 40 12.6

TABLIi 37A INDIAN STANDARD RIVETS (SNAP HEAD m)
[Calculated weight of rivets in kg/l 000 pieces (based on 7.85’  kg/dm*)]

NOMINAL DLUETER
\ OF RIvETa,-,

16 24

D,-
LENGTH,\I&mm 1

weight of rivets in kg/l 090 piecesw

18 18.5 - - -
zx 20.9 19.7 - - - - - - - -

z: 23.4 22.2 - - -- - -
28 24.7 376 - -

E.5 25.9
30

4G 80 i- - - - i -
35 - - - - -
35.5

3s Z.Z Z!::
- -

40 -
45 35.1 52.7 101 1sS - -
z: 41.3  38.2 57.2 109 180 228 -

56 6&j 119 195 246 3or
E 44-i

4G

g.: 130 125 212 205 ZE 326 315

65 - - -
:: 50.6 75.8 74.9 142 141 22: 287 290 354 351

80 - 83.8 157 254 317 386
.

85 - 88.3
90 - A

:z 267 332 E
95 - 180 ;E! z: 440

100 - - 377 457
106 - -

:: E
395 479

112 - 207 333 413 500
118 - - 431 521

:‘3: - - - -

E

- - 473 452 2:

E - - - 497- z
160 - 671

Wc$ht_p  1000 heads
7.38 12.77 30.25 59.04 78.6 102.1

For each  additional 10 mm
len “py;“yk”d
do 9 pa  



[calculated  weight in kg/l 000 piecea of bolts  and nub (based on 7.85 kg/dm*)]

Nom Sm,
dmm+

\

M6 M8 Ml0 Ml2 Ml4 Ml6 Ml8 M20 M22 M24 M27 M30 M33 M36 M39 M42 M45 M48 M52
i

L--a weight of b&l in kg/l opo  piecemw
I,=~ 1

-
-

- - - - I’16
20
25
30
35
40
45
50
55
60
65
70
75
80
90

100
110
120
130
140
150
160
170
180
190
200

7.43 15.9 32.1 - - -
8.12 17.1 34.1 48.9 - -
8.97 l&7 -36.6 52.5 66.4 -

IO.1 20.7 391 56.1 72.6 107
11.2 22.7 42.2 597 78.9 114
12.3 247 45.3 Ml 85.2 121
13.4 26.7 48.4 68.5 91.4 128
145 28.7 51.5 72.9 97.7 136
156 30.7 54.6 77.3 104 144
16.7 32.7 57.7 81.7 110 152
17.8 34.7 ‘b-8 86.1 116 160
18.9 36.7 63.9 90.5 123 168
20.0 38.7 67.0 95 129 176
21.1 40.7 70.1 100 135 182
23.3 &7 76.3 109 148 198
25.5 48.7 82.5 118 160 214
- 52.7 88.7 127 172 230
- 56.7 949 136 185 246
- - 101 145 197 262
- - 107 154 210 278
- - 113 163 222 294
- - 119 172 235 310
- - 125 181 247 326
- - 131 190 260 942
- - 137 199 272.0 358
- - 143 208 284 374

-
-
-

136
146
157
167
177
188
198
208
219
229
239
260
280
301
322
342
363
384
404
425
445
466
487

- - -
- - -
- - -

186 212 -
196 227 -
207 244 347
217 260 362
227 277 377
238 293 392
251 309 407
264 326 422
277 343 440
290 359 458
303 376 476
329 407 511
355 436 547
381 46s 583
407 500 618
433 531 654
459 562 689
485 593 725
501 624 760
527 655 796
553 686 831
579 717 867
605 748 902

-
- - -

- -

-
- -
-
-

-
-
-

W -
853
908
963

1018
-1070
1 125
1180
1230
1290
1345
1400
1455
1510

-
10 0

f1 1 0
1220
1285
1 350
1415
1480
1 550
1620
1685
1 750
1815
1880

-
-

653
698
743
788
833
878
923
968

1010
1055
1100
1 145
1190

-
- -

1520 1870
1600 1965
1680 2060
1 750 2 155
1840 2250
1920 2340
2000 2430
2080 2 525
2 160 2 620
2240 2 715
2 320 2 810

-
2 230
2340
2450
2 560
2 670
2780
2890
3000
3 110
3 220
3 330

- - -
-2660 -

2 785 3300
2 9 1 0  3.9
3 035 3580
3160 3 720
3280 3860
3400 4000
3 525 4140
3650 4280
3 775 4 420
3906 4560

-
4140
4 305
4 470
4 635
4800
,4 935
5130
5 295
ski0

2.32 4.82 10.9 15.9 22.4 30.8 43.2 60.3 80.3 103 154 216 271 369 472 610 750 924 I 130

WcightoflOmmobnk
in kg per 1000 picccm 2.2 4 6 9 12.4 16 20.7 25 31.2 35.5 447 -7.66 80 95 110 125 140 165

 



TABLE 45 STEEL UNEQUAL ANGIJZS

lIhsIQNA-
TION

(1)

ISA 3020

ISA 4025

ISA, 4530

ISA 5030

ISA 6040

ISA 6545

ISA 7045

ISA 7550

ISA 8050

ISA 9060

If$A 10065

ISA 10075

ISA 12575

ISA 12595

ISA 15075

SIZII

AxB

(2)
IlMlXIIlID

30x20

40x25

45x30

50x30

60x40

65x45

70x45

75x50

80x50

90X60

100x65

100x75

125x75

125x95

150 x 75

Tmax- SEC-
TIONAL
AREA

ib
m’

1.41

E

1.88

23:Z
3-56

2.18
2-86
3.52
4.16

2.34
3,07
3-78
4.47

4.76
5-65
7.37

5.26

g;:

5.52
6.56
8.58

10.52

6.02
7.16
9-38

11.52

8.65
11.37
14.01
16.57

9.55
12.57
15.51

10.14
13.36
16-50
19.56

11.66
15.38
19.02

12.92
17.04
21.08
25.04

17.48
21.62

12-O 25.68

MO- OP INERTIA MODULI  OF CENTRE  OF
1 , SacnON GRAVITY I

ZV#

(k) (2)(6) (7) (8)
cm‘ cm’ cmb cm’ cm;

:.-;
l-9

O-98
1.02
1.06

3.0

;j

o-9

::;
1.6

:::

::y

1.30 o-57
1.35 0.62

:::: X:E

;:;
6.9
8.0

l-4

::;
2.7

1.42
1.47
1.51
1.55

5:;

109.93

f:5”
10.3
11.9

1.6 l-7

;:: ;:“B
2.9 3.4

8;
1.1
1.3

f.zg

1.72
1.76

16.9 19.5
19.9 22.8
25.4 29.0

6.0 4.2

;:z 5:;

2-o
2.3
3-o

1.95

:::

22.1 25.9
26.0 30.4
33.2 38.7

li.li ;:9” $105
12.8 7.7 3.9

2,07 l-08
2.11 l-12
2.19 1.20

27.2 30.9 8.8
32.0 36.3 10.3
41.0 46.3 13.1
49.3 55.4 15.6.

2:;:
8.9

10.9

2.27
2.32

f :Z
34-l 39.4

%Z ZE
62.3 71.2

12.2
14.3
18.3
21.8

f;:; ;:;
10-4 4.9
12.7 6.0

2.39

%
2.60

40-6 45.7
48-O 53.9
61.9 69.3
74-7 83.3

12.3
14-4

ii::

g:;
21.7
14.4

3.2
3.8
4.9
6.0

2.60

Z:E
2.81

70.6 81-5 25.2 11.5
91.5 105.3 32.4 15.1

110.9 127.3 39.1 18.6
129.1 147.5 45.2 22.0

2.87
2.96
3.04
3.12

1z.i
153.2

110.6
143.6
174.2

32.4

“;i:‘:

14.2
18.7
23.1

6.4

1i.z

3.19 1.47
3.28 l-55
3.37 1.63

100.9 124.0 48.7 14.4
131.6 161.3 63.3 19.1
160.4 196-l 76-9 23.6
187.5 228.4 89.5 27.9

1E
13.8
16.3

3.01 1.78
3.10 1.87
3.19 1.95
3.27 2.03

187.8 208.9 51.6 22.2
245.5 272.8 67.2 29.4
300.3 332.9 81.6 36.3

1%
14.2

4.05 1.59
4.15 1.68
4.24 1.76

205.5 254.0 103.6 23.4 14.3 3-72
268.3 331.4 134.7 30.9 18.8 3.80
328.0 404-l 164-l 38. i 23.1 3.89
384.8 473.6 191.8 45.1 27.3 3.97

410.3 435.7 71.1
502.2 532-7 86.3
590-o 625-l 100.4

E9”
61.6

11.9
14.7
17.3

5.24

g:;I

cm

o-49
o-53
0.57

O-69

x::;
0.81

0.65
0.70
o-74
0.78

o-96
l-00
l-08

l-04
l-09
1.16
1.24

1.16
1.20
1.28
1.36

l-12
1.16
1.24
1.32

1.39

E
L-63

1.54
1.62

10 



DEYUQNA-
TION

(1) (2)
IIllIlXIlWQ

ISA 150115 150x115

ISA 200100 200x100

ISA 200150 200x 150

TABLE  45 STEEL UNEQUAL ANGLES - Cod.

TXKK- SE& WEIQHT Mom  OF INERTIA -Or
msa nomu PBJI t 1 b M:ZZl GRAVITY

t AREA MJzTRF#  z, 1”
a ID

(3 (41 (5) (6)
mm ma kg cm’

$8 ;pg 20.1 16.3 474.4 581.8

12.0 SO.5216.0 40X10 E. FE:

loso
i-z

22.9 1 227.8
12.0 27.3 1 449.2
16.0 45.65 35.8 1 870.1

l0*O
ii%

26.9 1 409.2
12.0 32.1 1 665.6
16.0 53.73

E *
2 155.2

20.0 66.29 2 615.1

(Ak)
(7) (‘3)

cm’ cm’

5i-xF .c” w

(9) (10) (11) (12)
cm8 cm* cm cm

589.6
722.6

1 E.“9

1304-g
1 539.0
1 982.1

1 729.6
2 043.3
2 638.6
3 192.7

244-4
298.8
350.6
446.8

214.7
251.5
319.6

ii?.;
1044.9
1260.8

45.1 2.76
55.8
-66% 40.8 965
86.2 53.0 4.81

I:;
.

1% 31.9  26.9 E I’!
146.5 41.3 7.23 2127

6.02 X’f
6.11 e

192.6 :z114.0 * Ei*

1 I- 
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