4.6 Unit 4 Pre-Test Review — Trigonometry with solutions

4.6 Unit 4 Pre-Test Review — Trigonometry with solutions

This document was composed and formatted by Annie Bernatchez.

The course material originated from www.jensenmath.ca

Section 1: 4.1 — Radian Measure

1) Determine the approximate radian measure, to the nearest hundredth, for each angle.
a) 33°

V
33X To5 = 0.58
b) 138°

/4
138X T = 241
) 252°

Ve
252X To5 & 440
d) 347°

T

347X To5 = 6.06

2) Determine the approximate degree measure, to the nearest tenth, for each angle.

a) 1.24

1.24x 150 ~ 71.0°
T

b) 2.82

282x 20 =~ 16160
T

C) 478

478x 22 = 27300
T

d) 6.91

6.91 X 180 =~ 395.9°
T

3) Determine the exact radian measure of each angle.

a) 75°
T 5t
T5X o5 = 15
b) 20°
T T
20X — = =
180 9
c) 12°
v T
12X — = —
“180 ~ 15
d)
T T
9% 180 = 20

4) Determine the exact degree measure of each angle.

27
a) 2%
)5
2
27 180 g
5 T
b) 4%
47 180
7 22 2 goe
9 T
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T
c) /&
) 12
77 180
7 B qose
257
d) Lz
18
1z 180
=T 20 o0
87

5) An arc of a circle measuring 22.5 cm subtends a central angle of 47” radians. Find the approximate radius of
the circle, to the nearest tenth of a cm.

Section 2: 4.2 — Trig Ratios and Special Angles

6) Draw both special triangles using radian measures.

V2

1 /3

7) Find the exact value (using CAST and drawing the special triangles) for ...
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7) Find the exact value (using CAST and drawing the special triangles) for ...

a) sins?ﬂ
S A
' B=m/3
T ' C
0
57 LT 3
sin=- = —sin3 = - >
b) cotZ
8
S A
. B=m/3
T C
o 11
cot3 tan’% - V3
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5t
C -
) cos
S
B=mv/4
T
8
L A
CcOoSs 4 = COS4 = \/E
d U=x
)sec 3
S
Br/6
T g
e ® 1 _ 1 _ 2
cos 1% cosf 43
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e) tan3z

L (0.1)

(-1,0) (1.0)
]
(0,-1)
tan3z = tan(37 — 27) = tanw = % = —il =0
f) sin%r
] (0.1)
(1.0 B11/2 (1.0
]
(0,-1)
sin% = % = _Tl = -1

8) Suppose the terminal arm for the angle ¢ passes through the point (-4, 2). Find the exact values of coté and siné.

(-4.2)

r?=4422=20
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r =120 = 25
1 1
cot6 = — cotf = — @nf - —@ = -2
4
2 1
sinf = sinf = — = —
RN
9) Suppose sino = — %, and 37” < 6 < 2z. Find sec6 and tané.

S A
5
6 B
13 l 12
T C

x*+12% =132

x=\/2_5=5

10) Determine exact values for all 6 trig ratios of 5?” radians.

5 A
' B=m/3
T ' C
8

5 . 3 5 2
SII’IT— —Sll’lg— —7 CSCT: ——3
cos'L;—7Z—cosz—1 secs—”—2

3 372 3 7

5
tan%:—tan——— 3cot—:—i
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11) Determine an exact value for each expression.

cotZ

a) a
cos%csc%
+=2
(3)m
p/d T .
b) €os - eS¢ = + sin o
VE)(2), Loy, L2t
2 J\V3) V2 2 42
57 2 117
C - =2 )si -
)sec(4>+cot(3)sm 6)

1 1 1 1 -2/6+1
R R (G R i R
12) A ski lodge is constructed with one side along a vertical cliff such that it has a height of 15 m, as shown. Deter-
mine an exact measure for the base of the lodge, b.

/3

15m

V3 2

2 15
15/3 = 4b

b= —15;/§m

Section 3: 4.2 — Trig Ratios and Special Angles

13) Use the given graph of f(x) = sinx to graph g(x) = cscx. Complete the table of values as well.

x fx) 8(x)
und.

2

o

x|
S
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5

~ 0.87

Sl
I
—
—
w

—_

cE| T

=~ 0.87

o
w|§ ST AT

~ 1.15

Sl

[
Bl
1=

N

B
I

N
o

[}
-
I I
[} [}
I I
I —
[} [}
I I
} }
h | |
I I I I
[} [} [} [}
I I I I
"2 — | | | i
[} [} [} [}
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I I I I
4 I I I I I | | I I I I I | I I I I |
= . - - = = = = | g un = | | £ w un —
2 8 4 5 3 0 558 3 3 2 5 5 8 2 42 = 4 2 2 3 *#
2 & koW & ' & W ' woo& ' N N A |
o o
14) Use the given graph of f(x) = cosx to graph g(x) = secx. Complete the table of values as well.
x J(x) 8(x)
0 1 1
Ve 2~
T @ =~ 0.87 5L
m_r 1
6 3 2 2
3 s
=3 0 und.
am _ 2z _1 -
6 3 2 2
S5 2~ _
- -Yx 087 |~ = - LIS
61
- =7 -1 -1
ks 2~
- -Lx 087 |~ LIS
8n _ 4m 1 _
R 2 2
o 3
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wn
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32
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G
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23

w2

i3

L]

TG

B 1]

U2

23

STG

<FTG

]

-3TE

ST3

116G

tan x

15) Graph the function f(x)

f&)

~ 0.58

-

= 1.73

NE

und.

1.73

3

0.58

~ —

L

<

=~ 1.73

NE

und.

- 1.73

3

0.58

~ —

R|w©

1ix
6

12
=z =27
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Section 4: 5.3 — Transformations of Trig Functions

16) For each function, fill in the table of information and then graph two cycles of the transformed function using
transformations of the parent function. Choose an appropriate scale.

a)y: cos(x+7—;)+1

1
Phase shift: 7_3r radians to the left | Vertical shift: up 1 unit

Amplitude: |a| = 1 Period: % =22 o

Max:c+al=1+1=2 Min: c—Jaj=1-1=0

1 I I I I 1 1 1 1 I I I I I I 1 I

- SSmfe -2mf3 -2 -3 -G 0 /6 i3 2 23 516 ! me 4mf3  3mf2 5mf-
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b) y = ssin [2<x— E)] -1

4

Amplitude: |a| = 5

Period: 2% _ 27 _
[k] 2

Phase shift: 7 to the right

Vertical shift: 1 down

Max:c+a= —1+5=4

Min: c—jaj= —1-5= -6

T4 2

Period: 27 _ 27 _

T

Vertical shift: none

Min:c—ja/=0-2= -2

-3m/d -T2 -Ti/4 ]
C) y = —2sin (%x)
Amplitude: |a| = |-2| = 2
Phase shift: none
Max:c+aj=0+2=2
3 —

34 m
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17) Model each graph shown as a sine and cosine function.

a)
| | | | |
-4 -2 0 2 4
_ max —min _ 2-(-1) _
a= 5 = 5 =15
K = 2 2m _w
" period T 4 T 2
c=max — |a| =2—-1.5=0.5
deos =0
T T
dsin = dcos — 57 = 0— = -1
EEE
y=cos|5x 5
y=%sin[§(x+l)]+—
b)
or | 7

max —min _ —0.5-(-35)

2 2

1.5
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__am o
" period ~ 27
c=max —la|= —05-15= —2
m
deos = — —
cos 6
T T T Y4 27
dsinzdcos_ﬁ:_g_iz_?:_?
3 g
y=§cos<x+g)—2
3. 27
y=5sin x+? -2
0)
7+
G_
-4
I I |
-4 -2 0
_max—min_2—(—4)_3
= 5 = 5 =
_ o
~ period T 2
c=max —la|=2-3= -1
deos =1
s T 1 1
dsinzdcos_ﬂczl_ﬂzl_izi

y =3cos[m(x —1)] -1

o)

y = 3sin

18) A cosine function has a maximum value of 7, a minimum value of 1, a period of 7_2’, and a phase shift o

radians to the right.

a) Write an equation for the function.

7-1
a—T—?s
2
k=" —4
T
(5)

37
deps = —
cos 4
c=7-3=4

y = 3cos [4()5 - 34—7[)] +4
b) Write an equivalent sine equation for the function.

T 3 T 67 T 57
dsinzdcos_ I =<5 " 9= <

2k T4 24 8 787 8

f 3
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y = 3sin [4(x— %T)] +4

Section 5: 5.3 — Trig Applications

19) Pitt Lake is a freshwater lake in southern British Columbia with the highest tidal change of any freshwater lake
in the world. In a daily 24-hour period, the highest tide is traditionally at 11:00 am, reaching 5.8 m, and the lowest
tide is traditionally at 11:00 pm, reaching only 0.4 m. (These are seasonal times and heights).

a) Determine a cosine function that gives the tidal height of the lake, &, in terms of the hours after midnight, .
58— 04

= = 2.
a 5 7
deos = 11

27 T
K=u =1

c=58-27=31
T
h(t) = 2.7cos [ﬁ(x - 11)] +31

b) Create a sketch of this function (sketch first, label after).

0 | | | | | | | | | | | |

o 4 8 12 16 20 24 28 32 36 40 44

c) What is the tidal height at 1:30 pm?
n(13.5) = 2.7cos [1—”2(135 —1)|+31=2524m

20) A Ferris wheel at an amusement park completes one revolution every 40 seconds. The wheel has a diameter of
16 meters and its center is 12 meters above the ground.
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20) A Ferris wheel at an amusement park completes one revolution every 40 seconds. The wheel has a diameter of
16 meters and its center is 12 meters above the ground.

a) Model the rider’s height above the ground with a sine function.

max: 20
20
M
30 10
16m
W
4m
start
Qordy ~ -~ - """ T 7777
a= 202—4 -3
2 V.4
k==

c=20-8=12
dsin =10

h(t) = 8sin [%(z - 10)] +12

b) Sketch a graph of the rider’s height above the ground for 2 cycles.

10 20 30 40 30 60 70 8(
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21) A person who was listening to a siren reported that the frequency of the sound fluctuated with time, measured
in seconds. The minimum frequency that the person heard was 500 Hz, and the maximum frequency was 1000 Hz.
The maximum frequency occurred at ¢ =0 and ¢ =15. The person also reported that, in 15 seconds, she heard
the maximum frequency 6 times (including the times at t = 0 and ¢ = 15). What is the equation of the cosine function
that describes the frequency of this siren?

1 —_—
a= 0002 500 — 250

k= 2?” (5 full cycles in 15 seconds, since the max occurs 6 times)

¢ = 1000 — 250 = 750

dcos =0

f(t) = 250cos (%t) + 750

1000

900
800 -
J00

600 -

200
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