Practice Test - Chapter 5

Find the value of each expression using the
given information.

1. sin & and cos ¢, csc ¢ =—4, cos ! <0
SOLUTION:

. . L 1
Use the reciprocal identity sin £ = =
g .

sing =
cscd

]

4
Use the Pythagorean Identity that involves sin & to
find cos .

sin‘@+cos’d=1

i 3

— | +cos*@=1

L4
| o
—+eos” F=1
16

. |
cos’f=1-—
16

cos’ @ = E
16

. N5
Since cos ¢ <0, cos@ = —‘T :

5
2.csc & and sec ¢, tan ! = ; ,csc B <0

SOLUTION:

Use the Pythagorean Identity that involves tan & to
find sec /.
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P to find sin

tan@+1=sec’ @

'(2'\1 i
= +l=sec @
'xj.rl
4 ;
—+ ] =sec" &
25
1 ]
—=sec" &
25
+ [— =secH
Y25
29
:\F_ =sect!
>

Since csc <0, sin @ is negative. Since tan =

zin &

“-osf 1S Dositive and sin 4 is negative, cos ¢ s

negative. Since cos 4 is negative, sec & must be

—
-

negative. So, - =sech
Use the reciprocal identity cos = to find
SEC
cos 7,
cosft = L
secl?

I

5

5

5429
29

Use the Pythagorean Identity that involves cos # to
find sin &,
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Practice Test - Chapter 5

sin” @+ cos” @ =1 seczr—l
y 5,29 : 4. tanEJ;+1
sin”~ @+ == - =1
\ ® SOLUTION:
.-ain:f!+E_-| see’ - | B tan” x
29 tan“x+1  sec’y
3 25 ofe
sin“@=1-— sin” x
29 B
— 05" X
?iil'.l:ﬂ—i ]~
29 cos X
sinf =+ 2 AT costx
1‘2(} COos™ X
) = -
SN =+ —— sin” x
29 ,
o 2,29 5.sin & (1 +cot” #)
5 =
o 29 SOLUTION:

2 "E 1 ol s =] gt
Since sin £ is negative, sin "}_‘—:9 . Use the ANALF oa ) mAnElest:

. o 1 =sinf—
reciprocal identity csc ¢ =~ 5 to find csc ¢/, sin” @
' |
e sint? ~sind
] =cscft
( " 2029 1 Verify each identity.
L 29 ) cscif —1 i secif—1 _q
s 29 6. csczﬁ seczﬁ
I, 0L
£ SOLUTION:
:_ﬂ sl —1 + sectd —1
: s secd

2 2
:Lt29 + tan29 Pythagorean Identities
csc@ sec”d

Simplify each expression. oy e, o
Elﬂigﬂn_:\') =T T-1 . teciprocal Identities

si1126‘ 59526
3. tan (9':'9 == .T:' _ o . 32 sing 5 Use Quetient Identities
== sin 9+—2-c056 . 5
sin@ cosil and multiply by the reciprocals.
SOL UTION = cos?0 +5in’0 Simplify.
=1 Pythagoreanldentity

sin(90 —x) cosxy
tan(90 —x) cotx

COs X
COs XY

sinx

sinx

=C05%-
COs Y

=sinx
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Practice Test - Chapter 5

cosf l—sin®  Jeos#

7. 1+sin @ cos@  l4sinf

SOLUTION:

cosd 1—sinf
1435108 cosf

__cos  cosf + 1—sinf  1+sind
1+sinf  cosf cosf 1+ s1nd

cos’8 1—sin’g

Common denominator

Simplify.

cosf(1+sinf) cosf(1+sinf)

cos’d o8

Pythagorean Identity

cosf(1 +sinf) cosf(1+sind)

_ 2c05°8
cosf(1+sinf)

_ _Zcosf
1+ 5108

1 1

Add

Divide numerator and
denominator by cosf .

:2n:::;|::2 ]

8. 1+4cosd S 1—c¢
SOLUTION:

1 1
1+cosf & 1—cosf
1 1—cosf 1

, l+cos?

os

T 4o 1—cosb 1—cosd
- lfcoszﬁ + 1+coz€
1—cos™@ 1—cos™@

Commen deneminator
1+cosf

Simplify

Use the Pythagorean

2
= 511129 Tdentity and add
= 2csc29 Feciprocal Identity
2
Dy cos d—1
—sec Bsin" A = T
9. cos @
SOLUTION:

sec’ fsin” ¢
=sec” B(—sin” &)
= l. (—sin” &
cos f
_—sin’@
" cos* @
(1 —cos” &)
cos’l

. cos @ -1

cos” {

10. sin4 X — cos4 X=2sin

SOLUTION:

sin® x—cos’ ¥

= (sin" x —cos” ¥)(sin” x +cos
=(sin’ x—cos” x)-1

=[sin® x = (1 —sin" x)]

=sin” x=1+sin’ x

=2sin" x-1

Commutative Property

Reciprocal Identity
Multiply.
Pythagorean Identity
Simplifv,

2x—l

“x)  Factor,

Pythagorean Identity
Pythagorean Identity
Simplify.

Add like terms.
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11. MULTIPLE CHOICE Which expression is not

true?
Atan (-#) =—tan ¢
1

B tan (-#)= cot( —&)
sin, — &)
C tan (—#)= cos( —8)
D tan (—#)+1=sec (-)
SOLUTION:

Choice A is true due to the Odd-Even Identity.
Choice B is true due to the Reciprocal Identity.

Choice C is true due to the Quotient Identity. Verify
Choice D using the quotient and reciprocal identities.

tan{—) + 1 =sec({—0)
sin(—i) 2 I—I 1

cos( =) o cos{ =)
sin(—) i cos( —H}_‘ I
cos(=6)  cos(=6) cos(—=)
sin(—f) + cos(—¢) I

cos(—) & cos(—f)
Choice D is not true.
The correct answer is D.

Find all solutions of each equation on the

interval [0, 2x].
12. J2sin @ +1=0

SOLUTION:

J2sin@+1=0

\.E sinf = -1

; 1
sinf! = s
w2
|";
sin@ = ———
-

f2
On the interval [0, 27), sinf =~~~ when =

n and ¢ = ?—H

i
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Practice Test - Chapter 5

2, 4 l1—sn @ iy
13. sec” 0 = 3 15. cos@
SOLUTION.’ SOLUT]ON.‘
. -siné = cos il
sec = } cosft :
1 | -sind =cos &
secld =+, b T
V3 I-siné=1-sin"&
D 2 sin" @ —sinf =0
secl =+ —
J3 sinfsind -1)=0
243
secll =+ 3 siné =10
_ 243 _
On the interval [0, 27), sec ==—— when ¢ = sind—1=0
_‘ % siné =1
Tand & = 1l and sect = 1“’ when ! = The period of sine is 27, so you only need to find
gﬂ: 7631: : solutions on the interval [0. 27) . The solutions to sin
?and o = 6 ! = 0 on this interval are 0 and 7 and the solution to
sin @ = 1 on this interval is —. However, since cos
Solve each equation for all values of . - o 2 -
2 — =0, the equation is undefined for 6 = —.
14.tan” & —tan & =0 2 2
SOLUTION: Solutions on the interval (—= ,= ), are found by

adding integer multiples of 2x. The solutions 8 =0 +
2nw and 6 = + 2nw can be combinedto §=nm.
Therefore, the general form of the solutions is nx,
where n is an integer.

tan” @ —tan @ =10
tantan & -1)=10

tand =1

tan?—1=10

tanfd =1
The period of tangent is =, so you only need to find
solutions on the interval [0, ®). The solution to tan
= 0 on this interval is 0 and the solutiontotan = 1
on this interval is %.

Solutions on the interval (— = =), are found by
adding integer multiples of «. Therefore, the general
form of the solutions is nx, % +nm, wheren isan

integer.
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1 1 _
16. secf—1 sec 41

SOLUTION:
| I

sect -1 i sect +1

sec i —1

sec @ —1 sec’@-1
¥,

]

secd + 1

[ B

(]

sec” @~ |
gl

tan” & -

2=2tan’ @

[ o]

| =tan" &

+1 =tan &
The period of tangent is &, so you only need to find
solutions on the interval [0, =). The solution to tan

! =1 on this interval is % and the solution to tan

! = —1 on this interval is %

Solutions on the interval (—== ,== ), are found by
adding integer multiples of z. The solutions % +nm

and % +n7 can be combined to & + Zn.

Therefore, the general form of the solutions is % +

%n, where n is an integer.
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17.

18.

sec - 2tan =0

SOLUTION:
gecld —2tand =10

| 2sind

0

cosl  cosf
1-2sind
. tiiﬁ.fj o
| =2sinfd =10

—2siné =-1

0

. l
sinf =
=

The period of sine is 2, so you only need to find
solutions on the interval [0. 2m) . The solutions to sin

1
6= S on this interval are 2 and % The equation

is undefined when cos @ = 0, so these values of 8 are
not part of the solution.

Solutions on the interval (— = ,== ), are found by
adding integer multiples of 2. Therefore, the general

form of the solutions is % +2nm, % +2n 1, where

n is an integer.

CURRENT The current produced by an alternator

is given by | =40 sin 135 t, where 1 is the current in
amperes and t is the time in seconds. At what time t
does the current first reach 20 amperes? Round to
the nearest ten-thousandths.

SOLUTION:

Substitute | = 20 into | =40 sin 135 t and solve for
1.
I =40sin135m

20=40sin135m

=sinl35m

sin =135nt

i

=135n¢

A3 by — pa| —

1

— = ]

g10
00012 =

The time at which the current first reaches 20
amperes is about 0.0012 second.
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Practice Test - Chapter 5

Find the exact value of each trigonometric

expression.
19. tan 165°

SOLUTION:

Write 165° as the sum or difference of angle
measures with tangents that you know.

tan165 =tan(120 +45 )

3 tan 120 +1ands .
1—tan120 tan45

=3+l
=(=V3)m)

20. cos ——
-

SOLUTION:

. T .
Write BT as the sum or difference of angle

measures with cosines that you know.

.fl_.,Ir n'\

X
::us———t:m| ——
12

\6 4

T T . L. T
05 = 51 —51n
4

6 4 6

1l
o
=]
W
[ x]

.

W

1 2
2 2 2
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21

22.

23.

.sin75"

SOLUTION:

Write 75 as the sum or difference of angle
measures with sines that you know.
sin75° =sin(45° +309)

=5in45°c0s30° + cosd5 5in30°

2 5 2
2 2
_Js,
4
_s+y2
4

l\JI-—-

Llfw .

c0s 465° — cos 15°

SOLUTION:

cosdhS —coslS =-2sin

(465 +15 J . [465 ~15 )
S0 P

L\ -

= —2sin 240 sin 225

2 |

[ =
B
:—2! i "H =
| .l )
LY = I\ 4

a

= 4

6sin675° —6sin45°
SOLUTION:

6sin 675 —6sinds =6(sin675 —sind5 )

675 +45 ) . (675 -45 )
=6 coal sin|
> | 5 )

=6{2cos360 sin3l15 )

¢ r 3
- (,|:'?('|) J
2 4

=62
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24. MULTIPLE CHOICE Which identity is true?
Fcos(# + m)=-sin n
G cos(m — ) =cos ¢

31 )
H sin (H = J: J= cos {7

Jsin(n + ) =sin ¢

SOLUTION:

Use the sum or difference identities to verify each
identity.

Choice F:

cos(f?+ m)=cosflcosm—sinfsin®
=cosf—1)—sin0)
==cosd

Choice F is false.

Choice G:

cos{n — &) =cosmeosd + sinmsin &
={=1}jcos@ +(0)sin

==cosf
Choice G is false.
Choice H:
f ﬁj b ﬂl ?;
sin| - L . }ii]ll‘?tl‘.ﬁﬂ —cosisin =
L 2} 2 2
=sin(0) - cos(-1)
= cosd
Choice H is true.

Choice J:

sinfm+ &) =sinmcosd + cosmsind
=({0Mcos + (=1)sind
=-sin#

Choice J is false.

The correct answer is H.

Simplify each expression.
25.cos T cos 2 —sin T sin 2

8 8 8 2
SOLUTION:
# It . m. 3n fe 31
€08 €08~ = sin i == = cos| _+_J
T
=cos
2
=0
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26.

27.

tan 135 —tan 15°

14tan 135%an 15°
SOLUTION:

tanl35 —tanl3

=tan{l135 —15)

| +tanl135 tanl5

tan 120
- f%

PHYSICS A soccer ball is kicked from ground level
with an initial speed of v at an angle of elevation .

a. The horizontal distance d the ball will travel can

vzsin 28

be determined using d = , Where g is the

[=]

acceleration due to gravity.
5
Verify that this expression is the same as — v2(tan
4
0 —tan® sin® ).
b. The maximum height h the object will reach can

vV 5
be determined using h = —2g . Find the ratio of

the maximum height attained to the horizontal
distance traveled.

SOLUTION:
a.

= (tan @ — tan #sin” &)
@

2
=y’ tan {1 - sin” &)
g

Factor tan & from each term.

2, . .
= v tanfcos’ & Pythagorean [dentity

g

2 .sin@? ¥ : .
==y cos™ Quotient Identity

& cosd

2 4
==y sinfcosd
g

N v sin 28

b4

Simplify.

Double-Angle Identity

b. To find the ratio of the maximum height attained

) ) . h
to the horizontal distance traveled, find 7
[
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vsin® @
h 2g
d  v'sin20
E
Cvisintd g
- 2 7 sin 26
_sin’ @
~ 2sin26
= sin” &
= 2(2sinecosd)
~sind

 4cosd

= l tand
._1

Find the values of sin 2#, cos 2#, and tan 2#
for the given value and interval.

Il" A"
28.tan 6 =3, | 3% 2x

2

SOLUTION:

- ]

If tan 6 = 3, then tand = —% . Since tan# = —? on
: e T : Lo
the interval | —=.2x |, one point on the terminal side

V2

of 9 has x-coordinate 1 and y-coordinate —3 as
shown. The distance from the point to the origin is

(-3 +" 5.

or

¥
AR
NN

Vi

L

(1.—3)

Using this point, we find that
o s

10

siné =2 or — S5 and cosf = i or . Now

r ] r
use the double-angle identities for sine, cosine, and

tangent to find sin 2¢/ cos 2¢/, and tan 2 €.
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29.

sin 26 = 2sin fcos

R i)
10 J{ 10

__3
5
cos28=2cos" 91

2tané
1 —tan” @
_2(=3)
1-(=3)

tan 28 =

1
cosf#=—,(0",90%)
5

SOLUTION:

: | . :
Since cosfl = 5 on the interval (0“,90°), one point

on the terminal side of & has x-coordinate 1 and a

distance of 5 units from the origin as shown. They-
2 2
coordinate of this point is therefore -l

26 .

or

ol/
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2.6
y and

Using this point, we find that sin& = L or
%

v -
tan @ == or 2./6. Now use the double-angle
1.

identities for sine, cosine, and tangent to find sin 2¢/,
cos 2t/ andtan 27,
sin 268 = 2sin fcos

B ¥
30. n:n-sﬁ'='1 |

Jo.E
2

e=J K
-

SOLUTION:

. 3 . (=) .
Since unﬁﬁ—a on the interval | 0. |, one point on
\ 2)

the terminal side of ¢ has x-coordinate 5 and a

distance of 9 units from the origin as shown. They-
7 2
W85

coordinate of this point is therefore or

214 .
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X {5,207
9
| 23/12
6 5
O X

214
X and

Using this point, we find that sin & = L or
£

4
. Now use the double-angle

X

tan @ = 2 or =
N

identities for sine, cosine, and tangent to find sin 2¢/,
cos 26, andtan 2 ¢
sin 26 = 2sin fcos

{20 s
L9 Jl9
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2tant?
1 —tan” @

)

3

tan 26 =
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