Study Guide and Review - Chapter 4

Find the exact value of each expression, if it exists.
53.sin 11
SOLUTION:

o

Find a point on the unit circle on the interval

with a y-coordinate of —1.

t2 | A
2] A

Whent= —% ,sint=—1. Therefore, sin 1= =

ANSWER:
n

5

54. cos Yot
=

e

SOLUTION:

Find a point on the unit circle on the interval [0.7| with a x-coordinate of JT :

3 _1 43
Whent = E,cost: "'I—.Therefore, cosS . ‘J—: E.
[ 2 2 [}
ANSWER:
4]
4]
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F

55. tan '[—ﬁ
3

J

SOLUTION:

Find a point on the unit circle on the interval | -

2| A

]

| I |
w2

c

)

=

—

=

o

=%

o |
11
|

11y

ANSWER:
B

6

56. arcsin 0
SOLUTION:
Find a point on the unit circle on the interval | — i} -f—} with ay-coordinate of 0.
4y
(1.0
-1 0 T

.
-_—

When t =0, sin t = 0. Therefore, arcsin 0= 0.

ANSWER:
0
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57. arctan —1
SOLUTION:

Find a point on the unit circle on the interval | -

2| A
]

} such that Y-
X

¥ x"rﬂ
When t = —E, tant= LA . Therefore, arctan —1 = —E_
4 J2 4
2
ANSWER:
i
4

2
58. arccos T

SOLUTION:

. . o : , : J2
Find a point on the unit circle on the interval [0.x] with a x-coordinate of —~.

(4 4
Whent = = ,Ccost= k. Therefore, arccos iz E.
4 2 2 4
ANSWER:
0
4
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59. sin "ksin [;”

SOLUTION:
The inverse property applies, because —? lies on the interval [-1, 1]. Therefore, sin”' sin - J: _2.
] LY =
ANSWER:
e
3

60. cos '[cos( —37)]
SOLUTION:
The inverse property applies, because 37 lies on the interval [-1, 1]. Therefore, cos ' (cos — 3x)=-3% or -7

ANSWER:

I
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Find all solutions for the given triangle, if possible. If no solution exists, write no solution. Round side
lengths to the nearest tenth and angle measurements to the nearest degree.
6l.a=11,b=6,A=22"°
SOLUTION:
Draw a diagram of a triangle with the given dimensions.
@

Notice that A is acute and a > b because 11 > 6. Therefore, one solution exists. Apply the Law of Sines to find B.
sinAd  sinf

i b
sin22%  sin B

I 6
Gsn22=11sin B

Gsin22°

=sin #
T T T
([ Gsin22 |—H
N B
1.79°= B
Because two angles are now known, C = 180° — (22° +12) or about 146 “ . Apply the Law of Sines to find c.
sind  sind’

SN

o [N
sin22%  sin146°

11 C

csin22%=11sin146°
| 1sin]46°
-
sin 22°
c=l6.4

Therefore, the remaining measures of =A5C are
B=127,C = 146" ,andc = 16.4.

ANSWER:
B=12",C=146",c=16.4

62.a=9,b=10A=42°

SOLUTION:
Draw a diagram of a triangle with the given dimensions.
5

42
A =]

Notice that A is acute and a < b because 9 < 10. Therefore, two solutions may exist. Find h.
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&
10
h 9
42=
4 2
; opposite
Sin e IPROSRE".
hypotenuse
. h
sind2=—
10
10sind2=h
0.60 =

9 > 6.69, so two solutions exist.
Apply the Law of Sines to find B.
sind _sinf
i b
sin42®  sin B
9 10
[Osind2®=9sin B
10sin42°
0

i i{ 105in42%"

=sin fi

sin =B
A

483" = Bor B=132°

Because two angles are now known, C = 180% — (42° +48") or about 90° . Apply the Law of Sines to find c.

sind  sind’

o [
sin42®  sin90°
l'._} '
¢sin42°% = 9sin90°

9sin 90~
&=
sin42°
cxl13i5
When, £=132° then C = 180° — (42° +132%) or about 6°. Apply the Law of Sines to find c.
sind  sinC’
o (8
sind2”  sind®
l'._} &
¢sin42% =9sin 6°
Osin 6°
o=
gin42°
ce=1.4

Therefore, the remaining measures of =.A5C are
B=48",C=90",andc = 13.50rB=132%,C=6",andc =1.4.

ANSWER:
B=48",C=90",c=135and B=132°,C=6",c=14
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63.a=20,b=10,A=78"

SOLUTION:
Draw a diagram of a triangle with the given dimensions.
C
10 20
7a°
A B

Notice that A is acute and a > b because 20 > 10. Therefore, one solution exists. Apply the Law of Sines to find B.
sind _sinf
d b
sin 78 sin B
20 10
[ 0sin 78% = 20sin B
10sin 787
20
([ 10sin 78% ) .
L\ 20 )
29.27°= B

=s5in

5N

Because two angles are now known, C = 180“ — (78“ +29“) or about 73“ . Apply the Law of Sines to find c.
sind  sind’

o i
sin 78%  sin73°
20 o
csin 78% = 20s5in 737
20sin 737
sin 78°
c=19.5
Therefore, the remaining measures of =.45C are
B=29°,C=73%andc = 19.5.

ANSWER:
B=29",C=73",c=195

64.a=2b=9 A =88"

SOLUTION:

Notice that A is acute and a < b because 2 < 9. Find h.
fr=hsin 4
Dsin 88"
= §.99

Because a < b and a < h, no triangle can be formed with sides a =2, b =9, and A =88 . Therefore, this problem
has no solution.

ANSWER:
no solution
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Solve each triangle. Round side lengths to the nearest tenth and angle measures to the nearest degree.
65.a=13,b=12,c=8

SOLUTION:
Use the Law of Cosines to find an angle measure.
a’=bh'+¢* —2becos A
13° =12° + 8% = 2(12)X8)cos A°
169 =144 + 64 — 192 cos A®
39 ==192¢cos A"
-39
=192
o =39 “5
L-192)
A% = T8.28%
Use the Law of Sines to find a missing angle measure.
sin A ¥ sin

= ¢os A°

= z{l}

Cis

it b
sin78% sinB
13 12
[ 25in 78% = 13sin B
125in 787
13
. _if12sin782)
sin”' | L =8
v 13 )
04.54% = B
Find the measure of the remaining angle.
C = 180° - (78" + 637)
=37°

Therefore, A = 78°,B = 65" ,and C = 37".

=sin

ANSWER:
A=78%,B=65",C=37"
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66.a=4,b=5C=96"

SOLUTION:

Use the Law of Cosines to find the missing side measure.
¢’ =a’ +b* -2abcos A

¢’ =4 +5° —2(4)(5)cos96°

¢’ =16+ 25 - 40¢0s96°

¢’ =4518
c=06.72
Use the Law of Sines to find a missing angle measure.
sind  sind

o &
sin A4* 5 sin96*
4 6.7
6. 7sin A% = 45in 967
4s5in 96"
6.7
/ 45i:1ﬂﬁ°]

sin A% =

A=sin "|
L 6.7

A=3642°
Find the measure of the remaining angle.
C = 1 80° = (96 + 36°)
~ 48°
Therefore,c =6.7,A=36",and B=48".

ANSWER:
c=6.7,A=36",B=48"
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77. GEOMETRY Consider quadrilateral ABCD.

A g
80° B
8
10
D
1
[#
a. Find C.
b. Find the area of ABCD.
SOLUTION:

a. Use SAS to find the length of BD.
BD® =8° +9° —2(8)(9)cosB0
BD® =64+ 81— 144cos80
BD =145 =144 cos80
B =1095
Use SSS to find C.

10.95° =10" +11° = 2(10)1 1) cos 4
120=100+121-220co0s 4

=100 =-220¢c0s 4

637 = 4

b. Use SAS to find the area of each triangle formed by BD.

| g
Area —;{E]{‘)]:«:HIR{}
=36sin 80
=35.45
Area = ];{I{}}U lysin63

=555 63
=49
3545+ 49 =84

ANSWER:
a.63°
b. 84 units2
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