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Sum and Difference lIdentities

for Sine and Tangent

Sum and Difference Identities for Sine = Sum and Difference
Identities for Tangent = Applying the Sum and Difference Identities
= Verifying an Identity
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Sum and Difference Identities

for Sine

We can use the cosine sum and difference identities
to derive similar identities for sine and tangent.

sin(A+B) = 008[900 —(A+ B)} Cofunction identity

= cos[(90° —A)—BJ
=c0s(90° — A)cosB +sin(90° — A)sinB

Cosine difference identity

=sSinAcosB+cosAsinB
Cofunction identities
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Sum and Difference Identities

for Sine

sin(A—-B)=sin[A+(-B)]

= sin Acos(—B) + cos Asin(-B)
Sine sum identity
=sinAcosB-cosAsinB

Negative-angle identities
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sin(A+B)=sinAcosB+cosAsinB

sin(A—-B)=sinAcosB-cosAsinB
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Sum and Difference ldentities

for Tangent

sin(A + B)
cos(A+ B)

sinAcosB +cos AsinB -
cos AcosB —-sinAsinB Sum identities

tan(A+B) =

Fundamental identity

sinAcosB +CcosAsInB 1

1 ~cosAcosB
cosSAcosB-sinAsinB 1

1 cosAcosB

Multiply numerator and
denominator by 1.
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Sum and Difference ldentities

for Tangent

sinAcosB N cos AsinB

_ cosAcosB cosAcosB
tan(A+B)= cosAcosB sinAsinB

cosAcosB cosAcosB

SInA N sinB

_ _CosA cosB o

B 1_SinA sinB SImpliy.
COSA cosB

_ fanA+tanB Fundamental

1-tan AtanB identity

Multiply.

Replace B with —B and use the fact that tan(—B) = —tan B to obtain
the identity for the tangent of the difference of two angles.

ALWAYS LEARNING Copyright © 2017, 2013, 2009 Pearson Education, Inc. PEARSON



tan A +tanB
1-tan AtanB

v tanA-tanB
tan(A-B) =1 anAtanB

tan(A+B) =
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} Example 1(a) FINDING EXACT SINE AND TANGENT

FUNCTION VALUES

Find the exact value of sin 75°.

sSin75° =sin(45° + 307%)

=SIN45° cos30° + cos45°sin30°

N2 43 V21
" 2T
642

A
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FINDING EXACT SINE AND TANGENT
> Example 1(b) FUNCTION VALUES

Find the exact value of tan%.

tan7—”:tan(7z+ )= tan%+tan%
12 3 1-tanZtanZ
_ J3 +1
1-/3 -1
:\@+1.1+\E
1-J3 1++/3
V34341443 4+23
1-3 =2
- _2-J3
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} Example 1(c) FINDING EXACT SINE AND TANGENT

FUNCTION VALUES

Find the exact value of sin40°cos160°—-cos40°sin160°.

sin40°cos160° - cos40°sin160° = sin(40° -160°)
= sin(—-120°)
= —sin120°
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> Example 2 WRITING FUNCTIONS AS EXPRESSIONS

INVOLVING FUNCTIONS OF 6

Write each function as an expression involving
functions of 6.

(2)=cos(30° +6) = cos30"cosd —sin30°sing

V3 1 J3cos6-sing

=—C0Sf——SsIn@ =
2 2 2

(b) o_p\_ tan45°—tang _1-tand
tan(45 6)_1+tan45°tan6’ 1+ tand

(c) sin(180° —¢) =sin180°cosd—cos180°sind
=0e.cosfd—(-1)sing

=sin@
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} Example 3 FINDING FUNCTION VALUES AND THE

QUADRANT OF A+B

Suppose that A and B are angles in standard position

with sin A = —§<A<ﬂzmdamB—f%ﬂ<B<2.

Find each of the following.
(a) sin(A+B)
(b) tan(A+ B)
(c) the quadrant of A+ B

ALWAYS LEARNING Copyright © 2017, 2013, 2009 Pearson Education, Inc. PEARSON



} Example 3 FINDING FUNCTION VALUES AND THE

QUADRANT OF A + B (continued)

The identity for sin(A + B) involves sin A, cos A, sin B,
and cos B. The identity for tan(A + B) requires tan A
and tan B. We must find cos A, tan A, sin B and tan B.

Because A is in quadrant Il, cos A Is negative and
tan A is negative.

sin° A+cos® A =1

2
(g +Cos° A =1

2.9 __3
COS A—25 — COS A = 5
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} Example 3 FINDING FUNCTION VALUES AND THE

QUADRANT OF A + B (continued)

Because B is in quadrant lll, sin B Iis negative and
tan B is positive.

sin° B+cos®°B =1
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} Example 3 FINDING FUNCTION VALUES AND THE

QUADRANT OF A + B (continued)

(a) sin(A+B)=sinAcosB+cosAsinB

i3

5\ 13 5/\ 13

__20_ 36 _16
"65 65 65

_ tanA+tanB
(b) tan(A+B) = T an AtanB

_4 .12 16
3t5 _15 _16
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FINDING FUNCTION VALUES AND THE
QUADRANT OF A + B (continued)

P Example 3

(c) From parts (a) and (b), sin (A + B) > 0 and
tan (A + B) > 0.

The only quadrant in which the values of both the
sine and the tangent are positive is quadrant |, so
(A + B) Is In quadrant I.
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> Example 4 VERIFYING AN IDENTITY USING SUM

AND DIFFERENCE IDENTITIES

Verify that the equation is an identity.

sin %+9 +CO0S %+9 = C0Ss
sin %+9 +cos(%+9
sm cos@+sm¢90036 + cos%cos@—sin%sin@)
[10 S(9+—Sln9) [;cosé)—gsin(?}

10036’ +—C0S @ =cCcosd

2
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