Precalculus - Angles, Radians and the Unit
Circle - Worksheet Answer Key

Common Core F-TF.A.1, F-TF.A.2, F-TF.A.3, F-TF.A.4 - mathovore.fr

This precalculus unit circle worksheet answer key solves all 23 problems of the angles,
radians and the unit circle worksheet step by step.

Complete worked solutions for the radians and unit circle worksheet. Exact answers are in
bold. For every trigonometric value, name the quadrant, the reference angle and the sign,
because that three-step habit prevents most errors.

PrecalculusCommon Core: F-TF.A.1 - F-TF.A.2 - F-TF.A.3 - F-TF.A.4

Precalculus Unit Circle Worksheet Answer Key: problems 1-5

Problem 1: Degrees to radians
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Problem 4: Reference angles

a. Quadrant Il, reference angle £
b. Quadrant IV, reference angle &
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c. Quadrant IV, reference angle £
d. Coterminal angle §; Quadrant I, reference angle 5
e. Coterminal angle ‘}T"’r; Quadrant lll, reference angle"é,—r

Problem 5: Special angle values

Read the coordinates {cosf,s1nf) and divide for the tangent.
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Precalculus Unit Circle Worksheet Answer Key: problems 6-10

Problem 6: Point on the unit circle

a. The reference angle satisfies sin}’j—r:%. Quadrant I, § =

In
b. sin{?:%, cosf = —?, ta,nﬁ':%azﬁ:_g

P (-V3/2, 1/2)

/

The angle is 5pi/6; the green arc is the reference angle pi/6.

Problem 7: Exact values by symmetry

a. sin(%’r):%. Reference angle % Quadrant Il, sine is positive there.
b. cos%?f%: % Reference angle E, Quadrant IV, cosine is positive there.

C. tan %‘T =—/3. Reference angle % Quadrant Il, tangent is negative there.
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. Reference angle % Quadrant IV, sine is negative there.
. Reference angle % Quadrant lll, cosine is negative there.

d. sin(%% =—

4
e. cas( 3

Bl Bl

Problem 8: Reading a point from an angle

a. The terminal side is ETT—’}T :f}—r past the negative x-axis.

b. Both coordinates have magnitude % and are negative in Quadrant Ill: P(—%:—%)
5 _ —¥2/2
C. tanT:TQ;’E:l

P (-V2/2, -V2/2)

P is at (-sqrt2/2, -sqrt2/2).

Problem 9: Even and odd identities

a sin(—g):—sm(%):_g
b. cas(—‘}—):cos(g)zg_

C. tan(—%—r):—tan(%):_g_
d. sin(—%‘w):—sin %‘T):—%.
e. cas(—%):cos(%):—%.

Problem 10: Coordinates on the unit circle

a. sinzﬁ?:l—f—E:%, and sine is negative in Quadrant IV, so siné‘:—% . Then
_ 45 4
‘tant?—all..-—ﬁ——g

b. %+y3:l give yZZ%. In Quadrant Ill, y:—%

Precalculus Unit Circle Worksheet Answer Key: problems 11-15
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Problem 11: Periodicity
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Problem 12: Solving trigonometric equations

a. The reference angle is £. The value is positive, so the terminal side is in Quadrant | or II:

§=%and f= ’fr—rj—Eﬁ"’r

b. The reference angle is 4— The value is negative, so the terminal side is in Quadrant Il or

N 6=wr—5=2F and 8= w+£ =T

c. The reference angle is 4. The value is negative, so the terminal side is in Quadrant Il or
L 0= m_3 — w7

IV: 8 =m—g = and § =2r—gz =T,

d. The reference angle is% The value is negative, so the terminal side is in Quadrant Il or

IV: f=m+5=2F and §=2r—F =L

Problem 13: Even or odd functions

a. fl—x)=(—x)sin(—x) =(—x)(—sinx) = rsinxr = f(r), so even
b. g{—z)=(—x)cos(—x)=—zcosxr =—glz), so odd
c. A(F)=v2 but W(—F)=— "f_+‘g__[fl which equals neither A(¥) nor —A(%), so neither

Problem 14: Solutions from a graph

On [0,2m), sin,ﬂ::% at r=% and ;r:%"r. Sine has period 2, so add 2sr: E—r+21r:137” and
Sy . — 17w
5 T4m="g
_m, bmw 13w 1¥m
=8 8 8 6
AY
1..
X
-1+
/2 n 3n/2 21 5m/2 3n /2 4n

The four marked points match the four solutions.
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Problem 15: Arc length

a. 150° ="
b. s=r6=12-2F =107 rs31.42 in
. s=82.5=00 ft

s = 10m in
6 = 150
r=12 in

The arc length is 10pi inches.

Precalculus Unit Circle Worksheet Answer Key: problems 16-20

Problem 16: Central angle from arc length
5':%:%:1.5 radians.

1.5-180 oy B5.94°.

Problem 17: Ferris wheel height

sin%"r:—§ (reference angle 5, Quadrant Ill).

h=35+30(—%) =35—15v3m9.02 ft.
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O start

h = 9.02 ft !

ground

The rider is about 9.02 ft above the ground.
Problem 18: Bicycle wheel speed
w=232 =6 4 1E.B5 rad/s.
The radius is 13 in, SO w=rw=13-67w = 78w ~4 245.04 in/s.
245.04-13800- s 13.92 mph.
Problem 19: Turntable speed
m:%-?w:%m 209.44 rad/min.
v:S-%:%m 1047.20 in/min for a point 5 in from the center.
Problem 20: Windshield wiper
140° =140-5 =1F .

s=rf=18T =147~ 43.98n.

Precalculus Unit Circle Worksheet Answer Key: problems 21-23

Problem 21: Lighthouse beam
w=2-39m =4r 4 12.57 rad/min.

v="5-4dqr =20m a4 62.83 mi/min, and £2.83-60~4 3769.91 mph.
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Problem 22: Running track curve
§ =#="55;=3 radians.
3.180° o 171.89°.
Problem 23: Minute hand travel
Twenty minutes is one third of a turn, so 5':%“.
=64 =47 ~12.57 in.

47

Average speed: 3F =£ = 0.63 in/min.

How to use this precalculus unit circle worksheet answer key

Read this precalculus unit circle worksheet answer key after trying each problem yourself, and
redo any problem you missed.

C¥8) Nextstep mp
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