Quiz 2
Due: 10 September 2024

Answer the questions in the spaces provided. Show all of your work and
circle the answer you would like to have graded for each question.

Name:

1. Demonstrate how to use the unit circle and coterminal angles to calculate

Tt

. o 177 37
sin (—840°) tan( G )+cot( 4) cos(3)

by hand.

Solution: Notice that —840° is coterminal to —120°, from which we can use the
unit circle and the fact that sin(—0) = —sin(0) to compute

sin(—840°) = sin(—120°) = —sin(120°) = —?.

Likewise, 12X is coterminal to 2Z and thus

Combining these two results shows that the first term above is simply

sin(—840°) - tan(177t/6) = (—?) (—i) = %

For the second term, we again use the unit circle and cot(—0) = — cot(0) to find

V2

37 - ot [2F) = [ 22 = T\ _
cot(—T)— cot(4)— («/_E)_l and cos(3)—
2

Hence cot(-37/4) - cos(nt/3) = 1- 1 = 1 and so overall we have

. o 177 3n ny 1 1
sin (—840°) tan( c )+cot( 4) cos(3)—2+2—

NI
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2. Show how to determine which is bigger:  tan(cos(%)) or cos(sin(mn))?

Solution: We use the unit circle to evaluate these compositions of functions as

tan(cos(7t/2)) = tan(0) =0 and cos(sin(7m)) = cos(0) = 1.

Since 0 < 1 we conclude that | cos(sin(7)) |is bigger than tan(cos(7)).

3. Suppose that tan(0) = V3/3. Give at least three different possibilities for the angle 0.
V3 o1 1/2

Hint: recall that — = — = ——

3 N3 32

Solution: Following the hint, we are looking for angles 6 where sin(0) = 1/2 and
cos(0) = V3/2, or where sin(6) = —1/2 and cos(0) = —V3/2. There are infinitely
many such angles. We can list a few of them as

117 E 137 and =57 7_7t 19_71
T e e e, —— L.

7
or write them all as {% + 27tk : k is an integer} V) {Zn + 27tk : k is an integer} .

(I typically abbreviate the set notation to {7t/6 + 2mk} U {77 /6 + 27tk}.)

4. Suppose that cos(0) = 15—3 and sin(0) = —%. Show how to compute 5 - tan(—0).

Solution: We know that tan(—0) = — tan(0) and tan(9) = :g;((g% Therefore

=1

N

' sin(0)

cos(0) -

5-tan(—-0) = -5

S|4

(It can be helpful to think about if this sign makes sense. Here cos(0) is positive
and sin(0) is negative, so we know the terminal side of 0 lies in quadrant four.
Hence the terminal side of —6 lies in quadrant one, so cos(—0) and sin(—0) are

both positive and therefore tan(—0) = % is positive as well. )
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