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Hipparchus, considered to be the most eminent of Greek astronomers (born 160 B.C.),
derived the formulas for sm(A * 5) and cos(A + B).
The following formulas (or formulae, in Latin) are trigonometric identities.

Sum and Difference Formulas:

sin(A+ B)=smAcosB +cosAsm B

sin(A— B)=smAcosB—cosAsmn B

cos(A+ B)=cosAcosB —smAsmn B

cos(A—B)=cosAcosB+smAsmnB
tan A+ tan B

Double Angle Formulas:
sin2A4=2smAcosA

) 2 a2
cos2A=cos“A—-sm° A

Cl—tan’ A

tan(A+ B) =
l-tan Atan B
tanA—tan B
tan(4 — B) = —x A~ 10
l+tan Atan B
Half Angle Formulas:
sinl %‘4 | — &
COS|' %_—l I|: + w
1 1 =2 A4
tan —.4]: + \/E
2 1+cosA4
Or...
tanl 1‘_1 ‘ _ l—.C.OS;l _ s A
.2 )  snA  1l+cosA

To find these types of formulas

for the reciprocal trig functions,
(sec, csc, cot),

utilize the relationship between

the functions given and the

function you need.
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Example 1:

—-12 T 3z
— Where 0= 4 < = and r<B < -

:’ - -

If sin A=- and cosB =

| eI

find a.) cos(4A+ B)
b)) tan(A-B)

Solution: The given information produces the
triangles shown at the right. The Pythagorean
Theorem, or a Pythagorean triple, is used to find the
missing sides. Using the information from the
triangles, find the answers to parts a and b.

2| =

a.) | ‘ 0
cos(A+ B)= cos Acos B—sin Asin B 3
cos(A+ B)= io__lz_éo__S

5 13 5 13
cos(A+B)= —48_ =15 _ _ij
65 65 65
b.)
tan A-t .
tan(A- B) = = li If you did not know the formula for tan(A - B),
1+tan Atan B the relationship between tangent, sine and
3_5 _ cosine could be used to solve this problem.
4 12 _18 in(A- B
=73 5 " & tan(A4 - 5) = S04~ 5)
YT, R cos(A- B)
* 12 sin Acos B —cos Asin B
tan(A- B) = : :
cos Acos B t+sin Asin B
3 -12_4 -5
=5 13 5 13
tan( A5 4 -12 3 -5
5 13 5 13
-16
_ 65 _16
tan(A-B)=—52 ="
WA= .
65
Example 2:

Using the half angle formula, find the exact value of cos 15°.
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Solution:

The positive square root is chosen because cos 15° lies in Quadrant 1.

+ cos 30°
cosl5°= cos [%30"] =+ Jl—ccz 30

Example 3:

31 a 3z
Given that tan x = R and 7 < v < =
) d—

evaluate in terms of @ and b

a.) sy

b)) tan2x

Tricky one!!
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Solution: The given information produces the

triangle shown at the right. Note the signs associated

with a and b. The Pythagorean Theorem is used to

find the hypotenuse. Using the information from the

triangle, find the answers to parts a and b.

a.) 4
smmx = 2smxcosx

2 | =

L

—ye__—¢ , b -a
B «,-"a2+b2 Jaﬂ +h?
_ 2ab
TS
b.)
2tanx 2
tan 2x =

o
- b

1-tan’ x 1- iz
b

2a
_ b _2a, b* 2ab
bQ_GQ b b2_a2 2—(7
b‘J{

30f4
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If you did not know the formula for tan 2x, you could use the relationship between tangent, sine
and cosine to find the answer. This solution will utilize the answer from part a for the

numerator.
sin2x 251N XCOSX
tan 2x = - ) =3
cosZ2x cos"x-sin‘x
2ab 2ab
- o+ _ a+pt _ 2ab
b 2 » 2 bt —g? B3 —c’.""'
= T )
+
N’[a:‘ +5? v‘ag + b a +b
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