MATH 128 Exam #4B Solutions
Given on April 27, 2009

1. Find the exact value (not the calculator approximation) of the following trigonometric expres-
sions. Justify your answers.

(a) cos 2

Note that %r = % + g We use the sum formula.
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(We could just as easily use the half-angle formula, since %r = % . %”. There are choices
here.)
(b) tan {5
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Note that 112 = .

5 * - We use the half-angle formula.
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(c) sin165°

Note that 165° = 120° + 45°. We will use the sum formula.

sin 165° = sin (120° 4 45°)
= sin 120° cos 45° + cos 120° sin 45°
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2. Given that sina:% s<a<m COSB:% 0<p <3, find
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(b) cos (a — 9)
cos(a— ) = cosacosf+ sinasinf
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(c) tan (3 —a)
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3. Verify three of the five identities. Select only three and check the appropriate box for the three

you wish graded.

(a) I Grade.

(b) 22 Grade.

(¢) =2 Grade.
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(d) =2 Grade. (14 cos®) (tan g) =sind

(1 + cos@) (tan Z) = (1+cosb) (1—C089>
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(e) B2 Grade. cscf — sin @ = cos 6 cot 0
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4. Find all solutions to the following equations on the interval 0 < 6 < 27.

(a) sinf = —1

The reference angle is §. The angles measured in standard position are
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The reference angle is %
20 = i% + 2nm

§ = :I:%—I—mr

In the interval [0, 27) this gives us the angles
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(c) tan®0 =1
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tanf = +£v1=+1

As shown in the picture, there are 4 angles,
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(d) 2cos?6 +cosh =1
2c0s?0 4+ cosf = 1

2c08°0 +cosf—1 = 0
(2cosf —1)(cos@+1) = 0
2cos —1=0 or cosf@+1=0
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(e) sin260 +2sinf =0

sin20 4+ 2sinf = 0
2sinfcosf +2sinf = 0
2sinf(cosf+1) = 0
sinf =0 or cosf+1=0
0=0,7 cosf = —1
0=

The solutions are # = 0, 7.



