LESSON 2

Sum and Difference Identities

Angle sum identities and angle difference identities can be used to find the function
values of any angles however, the most practical use is to find exact values of an angle that can
be written as a sum or difference using the familiar values for the sine, cosine, and tangent of the
30°, 45°, 60° and 90° angles and their multiples. Finding the exact value of the sine, cosine, or
tangent of an angle is often easier if we can rewrite the given angle in terms of two angles that have
known trigonometric values. The Sum and Difference Identities are shown below.

Sum and Difference Identities:
sin (A+B] =sin AcosB+cosAsinB

sin[A—B] =sin.4cos B-cos Asin B

cos{A+B)=c05.4cosB—sin Asin B

ms{A—B]=cns.«i cos B +sin AsinB

Angle sum identities and angle difference identities can be used to find the function
values of any angles however, the most practical use is to find exact values of an angle that can
be written as a sum or difference using the familiar values for the sine, cosine, and tangent of the
30°, 45°, 60° and 90° angles and their multiples.

Proof of (cos a—cos b) =cosacosb +sinasinb



Proof of (cos a—cos b)=cosacosb+sinasinb
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In fig 1,
L2 = (cos a — cos b)? + (sin a — sin b)?
= cos? a— 2cos a cos b + cos? b + sin? a— 2sin a sin b + sinb (Note: sin? a + cos? a = 1)
=1+1-2cosacosh—2sinasinb
L2=2—-2cosacosb—2sinasinb (equation 1).
In fig 2,
L2 = {cos (a—b) — 1}* + {sin (a— b) — 0}?
= cos? (a—b) - 2cos (a—b) + 1 + sin? (a—b)
=1+1-2cos(a—h)
L2=2-2cos (a—b) (equation 2).

Setfig2="fig 1

2—-2cos(a—-b)=2-2cosacosb-2sinasinb subtract 2
-2cos(a—-b)=-2cosacosb-2sinasinb  factor by — 2
-2cos (a—b)=-2(cosacosb +sinasinb) add 2

cos (a—b)=cosacosb+sinasinb

How to use the Sum and Difference Identities



Example 1
Find the exact value of cos 195°.
cos (a+b)=cosacosb—sinasinb

cos 195° = cos(150°+45°)=_“/§*_2_1*_2= 6 3
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Example 2
Find the exact value of sin 195°.
sin(a+b)=sinacosh+cosasinb
sin 195° =sin (150 + 45) = l>x<£+—3*—2 :—2+—6
2 2 2 2 4 4
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Example 3
Find the exact value of sin 165°.
sin(a+b)=sinacosb+cosacosb

sin 165= sin(120 + 45) = g*%_%
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Example 4
Find the exact value of cos 105°.
cos(a+b)=cosacoshb-sinasinb
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cos 105° = cos(60 + 45) = —*———*— =
2 2 2 2 4

Example 5
Find the exact value of cos —15°.
cos(a-b)=cosacosbh+sinasinb
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cos -15°=cos (30 — 45) = 1




Lesson 2 Exercise

Use the angle sum identity to find the exact value of each.

1) cos 105° ' 2) sin 195°
3) cos 195° . 4) cos 165°
5) cos 285° | 6) cos 255°
7) sin 105° 8) sin 285°
9) cos 75° 10) sin 255°



Lesson 1 Exercise

1. sin 0 + cos 0 =1
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sin29+(lj =1
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2. sin 0 + cos 0 =1

2
sin2¢9+Gj =1
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3. sin 0 + cos 0 =1
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tan 0 =
cosé?
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sin 0 + cos 0 =1 tan 0 =

sin 0 + cos 0 =1 tan
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cosf =——

sin 0 + cos 0 =1
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sin 0 + cos 0 =1
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sin 0 + cos 0 =1
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10. sin 0 + cos 0 =1
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Lesson 2 Exercise
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