Section 8.4

Sum and Difference
Formulas



Theorem
Sum and Difference Formulas for Cosines

cos(a + B) = cos acos B — sin a sin 3

cos(a — B) = cos acos B + sin a sin 3




Theorem
Sum and Difference Formulas for Cosines

cos(a + B) = cosacos B — sin «

B) = cos acos B + sin «

sin 3
sin 3

P, = (cos( a — B), sin( « — B))

A\




OBJECTIVE 1

T Use Sum and Difference Formulas to Find Exact Values



EXAMPLE

Using the Sum Formula to Find Exact Values

Find the exact value of cos15°,



EXAMPLE

Using the Difference Formula to Find Exact Values

. 7
Find the exact value of cos—ﬂ.

12



OBJECTIVE 2

2 Use Sum and Difference Formulas to Establish Identities



T _4) = sing

CGS(Z ) S11
T

in(— — 6 ) = cos b

S]ﬂ(2 ) COS

— Seeing the Concept —

o

Graph Y7 = cos(z 6‘) and Y, = sin #

on the same screen. Does this demon-
strate the result 3(a)! How would you
demonstrate the result 3(b)?




Theorem

Sum and Difference Formulas for Sines

sin(ae + B) = sin @cos 3 + cos asin 3

sinfe — B) = sina@cos 3 — cos asin f3




EXAMPLE

Using the Sum Formula to Find Exact Values

Find the exact value of sin 19—”

12



EXAMPLE

Using the Difference Formula to Find Exact Values

Find the exact value of cos40°cos80° —sin 40°sin 80°.



EXAMPLE Finding Exact Values

If it IS known that sihg =

\/—372
2

U'1|(JO

%<a<7z and that

< f <2z, find the exact value of

ﬂnﬂ:—5§

(a) cos (b) cos 8 (c) cos(a + 3) (d) sin(a + 3)



EXAMPLE| Establishing an ldentity

Establish the identity:  coS (% + 9] =-sing



Theorem

Sum and Difference Formulas for Tangents

tan(a + B) tan « + tan f3
an (o —
‘ 1 — tan a tan 3

tan « — tan 8
1 + tan a tan 3

tan(a — 3)




EXAMPLE| Establishing an ldentity

Prove the identity:  tan (272' — 9) =—tand



EXAMPLE| Establishing an Identity

Prove the identity: tan (% + 6’) = cot (% — 6’)



OBJECTIVE 3

3 Use Sum and Difference Formulas Involving Inverse
Trigonometric Functions



EXAMPLE

Finding the Exact Value of an Expression Involving Inverse
Trigonometric Functions

. 42
Find the exact value of: COS (sml 3 +tan™ (—E)j

4



Write cos(cos‘1 u —sin‘lv) as an algebraic expession containing

u and v (that is, without any trigonometric functions).
Give the restrictions on u and v.



Summary

Sum and Difference Formulas

cos(a + B) = cos acos B — sin a sin f3 cos(aw — B) = cos acos B + sin asin B

sin(a + B) = sin a cos B + cos a sin 3 sin(a — B) = sinacos B — cos « sin B
tan « + tan f3 tan @« — tan 3

tan(a + B) = tan(a — B)

1 — tan a tan 8 _'1+tanatan8
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