CHAT Pre-Calculus
Section 5.4

Sum and Difference Formulas

Sum and Difference Formulas

sin(u+ V) =sinucosv + cosusinyv
sin(u—V)=sinucosv—cosusinv
cos(Uu + V) =cosucosv—sinusiny
cos(u—Vv)=cosucosv+sinusinv

tanu + tanv
tan(u+v)=

1—-tanutanv

tanu —tanv
tan(u—v) =

1+ tanutanv

These formulas help us to find exact values of trig functions

Involving sums and differences of special angles from our
unit circle.

Example: Find the exact value of sin 15°.
sin 15°= sin(45°- 30°)

sin15° =sin(45° — 30°) = sin 45° cos 30° — cos 45° sin 30°
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Example: Find the exact value of cos 75 .
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Example: Find the exact value of cos 105°.

c0s105° = cos(45° + 60°)
= C0S 45° cos 60° —sin 45°sin 60°

V21 V2 43
T2 2 2 2
=ﬁ—\@

4



CHAT Pre-Calculus
Section 5.4

Example: Find the exact value of the following:

COS 78°c0s18° +sin 78°sin18°

This looks like it came from
cos(u—V)=cosucosv+sinusinv

So we have

C0S 78°c0s18° +sin 78°sin18° = cos(78° —18°) = cos 60° = %

Example: Find the exact value of
sin10°cos35°+cos 10°sin35°

This looks like it came from
sin(u + V) =sinucosV + cosusinv

So we have

sin10°co0s35° +sin10°sin 35° =sin(10° + 35°) =sin45° = %
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Example: Write tan(tan™(-1)-tan™'x) as an algebraic
expression.

This is the tangent difference formula.

Let u = tan™(-1)
Let v = tanx

tanu —tanv
1+ tanutanv
tan(tan (—1)) tan( x)
1+tan(tan (—1))tan( x)

tan(u—-v) =

tan(tan™ (=1) —tan™" x) =

Example: Verify the cofunction identity sin(90°- x)=cos X.

sin(90° — x) =sin90° cos X — cos 90°sin x
= 1-.cosx— 0-sinx
= COS X
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Example: Simplify sin(x+3x).

sin(X+ 37) = sin Xcos 37 + CoS XSin 3
= (sin x)(-=1) + (cos x)(0)
= —SIn X

Example: Verify the identity:
sin (x+y) sin (x—y) = cos“y—cos“x

sin (X +y)sin (X—-yY)

=(sinXxcosy + cos xsiny)(sinxcosy -cos Xxsiny)
*This is a difference of squares.

= sin® x cos’ y — cos® x sin”y
*Substitute for the sin® x and sin®y.

= (1 - cos°x ) cos“y — cos’x (1 - cos?y)
*Multiply using Distributive.

= C0S’Y - COS“X COS°Y — COS°X + COS“X COS°Y
*Combine like terms.

= c0S“y — C0S°X
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Example: Solve the following in the interval [0, 27).

T T
cos| X+—|—cos| x—— |=1
( 4) ( 4)

Expand each cosine using the sum and difference formulas.

T T
CoS| X+ —|—cos| x—— |[=1
( 4) ( 4)
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COS XCOS — —SIN XSIN— [—| COS XCOS—+SIn Xsin— (=1
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COS X COS — —SIN XSIN— — COS XCOS — —SIN XSin— =1
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— 2SIn xsinZ =1
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