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Exercises - Trigonometric Ratios of Acute Angles

v
Questions 1- 3 refer to the following
information.
In the triangle shown below AB =BC =10
and AC =12.
B X y
10 10 Note: Figures not drawn to scale.
> In the figures above y < x <90 and
4
A o c cosx” =siny°. If x=3a-14 and y=50-a,
what is the value of a?
What is the value of cosé ? A) 16
B) 21
A) 04 C) 24
B) 0.6 D) 27
C) 038
D) 1.2
(5]
What is the value of sin@ ? B
C
A) 0.4 a
B) 0.6 C : A
C) 0.8
D) 1.2 Given the right triangle ABC above, which of the
following is equal to a ?
’
What is the value of tan 8 ? I. sinA
Il. cosB
A) 3 1. tan A
4
B) 4 A) lonly
3 B) Il only
Q) 5 C) land Il only
4 D) Il and Il only
5
D) =
) 3
A
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Exercises - The Radian Measure of an Angle

\J °
In the xy- plane above, O is the center of the

circle and the measure of ZAQOD is % If the

In the xy- plane above, O is the center of the radius of circle O is 6 what is the length of AD?
circle, and the measure of ZPOQ is kz radians.
What is the value of k ? A) 3
B) 32
1
A) =
) 5 C) 45
L D) 3.3
B) =
4
) %
)
D) —
) 5 y
A(3,4)

\ of b /B

Which of the following is equal to cos(z) ?
8 In the figure above, what is the value of

cos ZAOD ?
A) cos(%r)

: ” 3

B) cos(?ﬂ)
B) >

C) sin(%[)
0 ¢

D) sin(%[)
D) %
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Exercises - The Trigonometric Functions and the Unit Circle

v v

Questions 1 and 2 refer to the following Questions 3 and 4 refer to the following
information. information.

AY

P(-13) \VD ﬂ

In the xy- plane above, O is the center of the

In the xy- plane above, O is the center of the circle, and the measure of the angle shown is kz
radians.

circle, and the measure of ZPOQ is a°.

What is the cosine of a°? What is the value of k ?
1 5
A) —= A) —
) 2 ) 6
B) V3 B) 7
1 6
C) — 4
V3 o
NE)
2 D) —
3
What is the cosine of (a-+180)°? What is the value of tan(kxz) ?
A) —3 A) 3
B) -1
B @ 1
C) —
L B
c =
2 1
D) —
1 ) J3
D) —
V3
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Answer Key

Section 15-1
1.B 2.C 3.B 4.D 5.C

Section 15-2
1.B 2.C 3.D 4. A

Section 15-3
1.A 2.C 3.B 4.D

Chapter 15 Practice Test

1.D 2.C 3.C 4.B 5D
6.D 7. i 8.9 9.10.5

13
Answers and Explanations
Section 15-1
1. B

B
10
4 0
C
A 6 D 6

Draw a perpendicular segment from B to the
opposite side AC . Let the perpendicular segment
intersect side AC at D . Because the triangle is
isosceles, a perpendicular segment from the vertex
to the opposite side bisects the base and creates two
congruent right triangles.

Therefore, AD =%AC = %(12) =6.

In right AABD ,
adjacent ~AD 6

c0sf=——=—=—=0.6.
hypotenuse AB 10

2. C
AB? = BD? + AD?
102 = BD? +6°
100 = BD? + 36

64 = BD?
8=BD

Pythagorean Theorem

Sing = oppositt _ BD _ 8

== =—=038
hypotenuse AB 10

3. B
tane:m:ﬂ:gzﬂ
adjacent AD 6 3

4.D

If x and y are acute angles and cosx* =sin y°,
X+y =90 by the complementary angle theorem.

(3a-14)+(50—-a)=90 x=3a-14, y=50-a

2a+36=90 Simplify.
2a=54
a=27
5 C
B
C

a

C b A
| sinA— opposite of ZA _a

hypotenuse c
Roman numeral 1 is true.

adjacentof /B a

Il. cosB=—————— =—
hypotenuse c

Roman numeral 11 is true.

opposite of ZA _a
adjacentof ZA b
Roman numeral 111 is false.

. tanA=

Section 15-2

1. B

P11

Vol e
The graph shows P(x,y)=P(1). Thus, x=1
and y =1. Use the distance formula to find the
length of radius OA.
OA= X2 +y? =A12+12 =2

opposite 1

=—— 0or sind = v2
hypotenuse /2 2

sin@ =
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Therefore, the measure of ZPOQ is 45°, and y= /3. To find the length of OP, use the
L T T .. Pythagorean theorem.
which is equal to 45(@) = radians. OP? — PR? + OR? = (3)? + (~1) = 4
Thus, k = 1_ Which gives OP =2,
. x -1
cosa’ =—=—
OoP 2
2. C AY
Use the complementary angle theorem.
p yang i P(-1.43)
cos(#) =sin(90° — @) , or cos(H) =sin(—=-40) .
2 a
Therefore cos(z)—sin(f—z)—sin(s—ﬁ) -\S =X
SR 2 8 8’ RO Q
All the other answer choices have values
different from cos(%). T
3. D 2. C
y Since the terminal side of (a+180)° is OT , the
A o 0S
value of cos(a+180)" isequal to —.
oT
0os 1
= X _—
\ of b /B oT 2
3. B
In AOAD , sinZ =sin60° = 20— AD_
3 OA 6 AY
Since sin60° =£ , you get £:£
2 6 2 kz
Therefore, 2AD =6+/3 and AD =33 . R /\ - X
0 Q
4, A P(—\/g,—l) J
y
A3, 4 L. .
34 Draw segment PR, which is perpendicular to
the x-axis. In right triangle POR, X =—/3
= X = — i
\ O| D ]B and y=-1. To find the length of OP, use the
Pythagorean theorem.
Use the distance formula to find the length of OA. OP? = PR? +OR? = (-1) + (\/§)2 =4
OA=x2+y? =\3 +4% =\/25 =5 Which gives OP = 2.
cos ZAOD = ob _3 Since sin ZPOR = - :_—1, the measure of
OA 5 oP
Z/POR is equal to 30°, or 7 radian.
Section 15-3 6
kr=r+Z= Z7r
1. A 76 6
Draw segment PR, which is perpendicular to Therefore, k :Z
the x-axis. In right triangle POR, x =—1 6
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4. D

tan(kz) = tan(z;z) Yo o
6 X -

Chapter 15 practice Test

1. D

A C

Note: Figure not drawn to scale.

opposite _ BC

In AABC, tanf =— .
adjacent AC

If tanﬁzg,then BC =3 and AC =4.

By the Pythagorean theorem,
AB? = AC? +BC? = 4% +3% = 25, thus

AB=+/25=5.
sin0=£=§
AB 5
2. C
B
S
C A

S

tan /A — op_posne s_lde of ZA _s 1
adjacent side of ZA s

Draw segment PR, which is perpendicular to

the x-axis. In right triangle POR, x:—%

and y :g . To find the length of OP, use the
Pythagorean theorem.
OP2=PR2+OR2=(\/§) +(— ) 2_3,1_

2 4 4
Which gives OP =1. Thus, trlangle OPR is
30°-60°-90° triangle and the measure of ZPOR

is 60°, which is % radian. Therefore, the measure
of ZPOQ is n—%, or 2?” radian. If ZPOQ is

k7 radians then k is equal to %

. B

Since the terminal side of (k+1)z is OT , the
value of cos(k +1)7 isequal to %

0Ss

Os 1
oT 2

. D

A D C

Area of triangle ABC = %(AC)(BD)
Check each answer choice.

A) %(AB cos ZA+ BC cos ZC)(AB cos ZABD)

145 AD 5 €Dy x5 BD)
2 AB BC AB

= %(AD +CD)(BD) = %(AC)(BD)

B) %(AB cos ZA+ BC cos ZC)(BCsin £C)

1 AD
~Lae. 2P, gc. Dy . BD
5 (AB— g )( )

= %(AD +CD)(BD) = E(AC)(BD)
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C) %(AB sin ZABD + BC sin Z/CBD)(ABsin ZA)

_Liag. AP gc.EDypp. BD)
2 AB BC AB

= %(AD +CD)(BD) = %(AC)(BD)

D) %(AB sin ZABD + BCsin ZCBD)(BC cos ZC)

12D, e O e
2 AB BC

co
BC

=%(AD+CD)(CD) = %(AC)(CD)

)

Which does not represent the area of
triangle ABC.

Choice D is correct.

C

A

12 D 12

Draw segment BD, which is perpendicular to
side AC. Because the triangle is isosceles, a
perpendicular segment from the vertex to the
opposite side bisects the base and creates two
congruent right triangles.

1

Therefore, AD = EAC = %(24) =12.

By the Pythagorean theorem, AB? = BD? + AD?
Thus, 20° = BD? +122.
BD? =207 ~12% = 256

BD =+/256 =16
In right AABD ,
., adjacent BD 16 4
sin’ =———— = —— =" =_
hypotenuse AB 20 5
S
13
Sketch triangle ABC .
B
10
A C

24

AB? =BC? + AC?
AB? =10° +24° =676

AB =+/676 = 26
smAzﬂzE
26 13
B
©
Cc A
. AC 3
CoOSX =——=—
AB 5

Let AC =3x and AB =5x.
AB? =BC? + AC?

(5x)* =122 +(3x)?

25x% =144+ 9x?

16x% =144

x> =9

X = \/§ =3
Therefore, AC =3x=3(3)=9

Pythagorean Theorem
BC =12

. 10.5

According to the complementary angle theorem,
sin@ =cos(90—-0) .

If sin(5x-10)° = cos(3x+16)°,

3x+16 =90-(5x-10).

3x+16=90-5x+10

3x+16 =100-5x

8x =84

x=10.5



