9.2 — Sum and Differences Identities

Learning Objectives
@ Use Sum and Difference Formulas to Find Exact Values

@ Use Sum and Difference Formulas to Establish Identities



1 — Use Sum and Difference Formulas to Find Exact Values

Finding the exact value of the sine or cosine of an angle is often
easier if we can rewrite the given angle in terms of two angles that
have known trigonometric values. We use the Sum and
Difference Formulas to do this.

Sum and Difference Formulas
cos(a + B) = cosacos B — sinasinf cos(a — B) = cosacosfB + sinasin

sin(a + B) = sinacos B + cos asin B sin(a — B) = sinacos B — cos asin B



Example 1 — Using the Sum and Difference Formulas for

Cosine

Find the exact value of each expression.

(a) cos 75° (b) cos %

Solution:



Example 2 — Using the Sum Formula to Find an Exact
Value

. L
Find the exact value of sin —.

Solution:



Example 3 — Using the Difference Formula to Find an

Exact Value

Find the exact value of sin 80° cos 20° — cos 80° sin 20°.

Solution:



Example 4 — Finding Exact Values
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exact value of each of the following.

(a) cosa (b) cos B (c) cos(a + B) (d) sin(a + B)
Solution:



2 — Use Sum and Difference Formulas to Establish
Identities

We can use the Sum and Difference Formulas to establish the
Cofunction Identities (from section 7.2).

a

— — 0| =sméo
COS(2 ) S1n

a
in( > — 6 ) =cos o
Slll(2 ) COS



Example 5 — Establishing a Cofunction ldentity

Establish the cofunction identity cos <72T — 0) =sinf.

Solution:



Example 6 — Establishing an Identity

cos(a — B)

Establish the identity: Sin a sin 3

=cotacotf + 1

Solution:



Example 7 — An Identity from Calculus

If f(x) = sinx, show that

fx+h) = flx) (cos h—1 ) (sin h)
= S§SI1nx + Ccos x
h h h

Solution:



