Math 121 — Fall 2007
Sample Exam 3 Solutions

1. (20 pts) Compute the EXACT values of:

. o s o 1
(a) sindb (b) sin22.5 (¢) cos (12>
Solution:
(a) sin45° = g

(b) Use the half-angle identity:
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(c) Use either the half-angle identity or the subtraction identity for cos:
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2. (20 pts) The terminal side of an angle ¢ passes through the point (—1,—2). Compute the EXACT
values of:

(a) cost (b) sint (c) sin 2t
Solution:
(a) Since x = —1 and y = —2 we have:

r=Ve = VDT (22 = V5

Then, by definition:
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(b) Also, by definition:
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(¢) Using the double angle formula for sin we have:
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3. (15 pts) If cscz = 2 and

(a) cosx

(b) sin (x+ g)

Solution:

(a) We first obtain sinz by using the definition for csca:

cscx = 2
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Since s1nx:§and§§£§7r, we have x = 150° = —. Thus,
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b) Si = —, — = — 4+ — = —. Thus,
(b) Since z 6m—|—3 6+3 5 us
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Or, we can use the addition formula for sin we have:
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4. (15 pts) Prove the following identity:

cos3z =4cos®z — 3cosx



Solution: Use the addition formula for cos:

cos 3z = cos(2x + )

= cos2x cosx — sin2x sinx

= (cos? z — sin?

= cos® z — sin® z cosz — 2sin® z cos

= cos® x — 3sin® x cos x

x) cosx — (2s8inx cos x) sin x

=cos®z — 3(1 — cos®> x) cos

= cos®x — 3cosx + 3cos® x

=4cos®z — 3cosz
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Solution: Let u = cos™* (—4), where 0 < u < 7. Then cosu = vk Using the Pythagorean Identity,

. (15 pts) Compute the EXACT value of:

we have:
sinu + cos?u =1
sin’ u + <—1>2 =1
4
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sin®u = 6
sinu = i?
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Since 0 < u < 7, sinu = R Therefore,

sin [ cos™* —1 =sinu = ﬁ
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. (15 pts) Consider the graph of a function f(t) below.
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(a) Determine values of A, b, and ¢ such that f(¢) = Asin(bt + ¢).

(b) Find the period, amplitude, and phase shift of f(t).

Solution: From the graph, we know that:

amplitude = 3
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phase shift = —%
We let . Then, by definition:
. 2m T 27
perlodZT = 52 b
Finally, by definition:
phase shift = 7% = f% =—
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