Chapter /

Trigonometric Functions

7.R Chapter Review

1. 135°=135%0 radian = %‘3 radians
o_ p P
2. 210 —210><m radian = - radians
° = p i = £ i
3. 18 18><m radian 0 radians

4. 15° :15x1€-m radian :1% radians

3p _ 3p 180 R
5. Tp = Tpr degrees =135
2 2p 180 0
6 ?p Tpr degrees =120
5 5p 180 o
7. %z% 5 degrees = - 450
3 3p 180 o
8 - ”ZE:”ZBXT degrees = - 270

COL—++ s *——1+1—§
10. %35 Y2 2772

11. 3si n(450 g—
1o, 4cos(609) + 3t a?)— 4x—+3><J§ 2+ 33

&pb Y20
13. 6cosg——+ 2tang: F:)m % ‘/2_—+ 2( J§): -3W2- 23
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Section 7.R

pé . ZBpo_ &30 3-/?3
3S|r(é‘ 4C0382 5 %—g

PO B0 O, FO_, .
K 3 COtg 4b'39083b+00t84;'a_2+1_3

&po

4csc 8—— cotg

tan(p) +sin(p) =0+0=0

%pﬁ 6@'0
—4 + cotem+=4v2+1
CSSZQ COSZ@ \/_
aepo_ Ao 2 o
cos 7@ CC Sg= cosez +csce§ =0+1=1

cog(1809) - tan(- 45°F -1- (-1)=-1+1=0

sin(270°) + cog(- 180°) =-1+(-) = -2

n”(20°) + =sin’(20°) + cos?(20°) =1

sec’ (20°)

1
cos’ (40°) " cot (200)

sec”(40°) - tan*(40°) =1

sec(50°) coq50°) = xcog(50°) =1

cog(50°)

an(10°) cot(10°) =taff 1 O)‘ktan

sin(50°) _ cos(40°) _
cos(40°)  cos(40°) -

tan(20°) _ tan(20°) _
cot(709)  tan(20°)
(-

sin(-40°) _ - sin(40°) _ - coq50°)

cos509  cos(509  cos(50°) !

1

an(- 20°) cot (20°) = -tan(20°) cot(20°) = - tan(20°) cot(207)

Chapter Review
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Chapter 7 Trigonometric Functions

29.

31

32.

33.

sin(400°) sec(- 50°) = sin(40°+360°) sec(50°) = sin(40°) csc(40°) = sin(40°) x

sme—-g, cosd >0, b 6 inquadrant IV

Solve for coso :

sin“0 + cos’0 =1® cos’0 =1- sSin“0 ® cosd = W 1- sin0
Since 6 isinquadrant 1V, co$ >0.

- Wikeod 16 [9 3
cos) =y1- sin9 = J1- ¢ == =J1- = = |= =2
€50 \I 25 425 5

ae4('_j
g =S _E56_ 45 4 cocp= L = L _5
cosy &0 5 3 cosf RO 3
ng &5 g
1 1 5 1 1 _ 3
————=-= cotg=—=——=-=
0= ane @40 4 tang €40 4
59 30

cosez-gs, snd <0, P 6 inquadrant Il

Solvefor sinb :

sin“0 +cos’0 =1® sin0 =1- cos’0 ® sin® = t/1- cos’O

sne--m_-‘ll-- ‘/___‘/2:5

ae4t)
] 50 1 1 5
t ezﬂ:g—sﬂ:_ﬂ-x_§_£ SECH= —m—_—— = - =
cosh &#€30 5 3 3 cosh €30 3
§ 5o & 5g
1 1 5 1 1 _3
- =-= cotg=—=—x==
oSy snp &40 4 tand 20 4
59 30

tane:1—52, sn <0, b 6inquadrant Il
Solvefor secH :

sec’d =1+ tan’H ® sech = W 1+tan’o
Since 6 isin quadrant |11, sec< 0.
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34.

35.

Section 7.R
o= Jm—--lhgaz e 5
5
cose—-—
144 12
sind = -y1- cos’ ST = 1. =2 = -2
169 13
0806=—= =B cot@-—1 S|
sind a%gg 12 Ctan 20 12
130 €5 o

12 ,
cotG:E, cosh <Q P 6 inquadrant Il

Solvefor cscO:

e’ =1+ cot’8 ® csch = +yf1+cot 26
Since 6 isin quadrant I1lgsch <O0.

cscO = - J1+ cot’6 = -‘/1+?—2— Jl = 169 = %’

sme—-—
® 56 12
cosh = -v/1- sSin‘Q = - -8-—— J =-—=
139 169 169 13
_ :__ a0 =—L = 1 _5
~ cosH ae120 12 _cote ~®@20 12
135 §5 o
5 )
sec(r):-z, tan6 <0, b 6 inquadrantll
Solve for coso :
1 1 4
SO = — T — -
O "wc6 ®50 5
4g
Solvefor sing :

sin“0 +cos’0 =1® sin’0 =1- cos’0 ® sin® = w1- cos’0
Since 6 isin quadrant I, $ire 0.

 Yikod , 16 [9 3
sin® =v1- cos’ = 1-8-5— 1-2—5:&:3

Chapter Review
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36.

37.

Trigonometric Functions

B0
g oS _ 856 _3 5_ 3
cosH gﬂg 5 4 4
> e Lo 1 .4
:_ie:%_):g - ane_%SO_ 3
sin -
- 49
&5 7
5 .
cscez-§, cotd <0, P 6 inquadrant IV
Slnﬂ —L—L—_g)
B 6_3950_ 5
& 3z
Solvefor coso :
sin“0 + cos’0 =1® cos’ 0 =1- SN ® cosh = W 1- sin0
Since 6 isinquadrant 1V, co$ > 0.
- e 3¢ 9 [i6
cos) =y1- sin9 = J1- ¢ == = 1- = = [=2 =2
§ 5o \/ 25 425
_1 _1 .5
cosd A0 4
52
& 30
s €56 35 3 1 1 4
tan) =——=—x = -=x—= ot =—=—=-—
0 cosh &0 5 4 tang €30 3
&5p 45
. 12 )
sind =—, 6 inquadrant Il
13
Solve for coso :
Sin%0 + cos?0 =1® cos20 =1- Sin%0 ® cosh = w1- sin’0
Since ® isin quadrant I, d®s< 0.
; @2
cosh = -¥1- sin’@ = - J1- §oe = J -2
139 169 169 13
=
12 1 12 _ 1 1 13
tanp =0 _ €130 12 13_ 12 Se00= —— = ==
cosd ae50 13 5 5 cosp €50 5
136 g 132
1 1 13 1 1 _ 5
== =2 cotf = —— = n = - —
ST Sne @20 12 tang 2120 12
SEE € 5o
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38.

39.

40.

Section 7.R  Chapter Review

Cos0 = 53 6 in quadrant I11

Solvefor sing :

sin‘0 +cos’9 =1® sin’0 =1- cos’0 ® sin = W 1- cos’O
Since 6 isin quadrant I11, $in< 0.

9”9"m-'\/1'8'35 \/_—\/2:5

& 40
1 1 5
‘t ezﬂ:@:_ﬂ-x_g_ﬁ %06:_:_:'—
cosh &30 5 3 3 cos &30 3
5o & 5p
:L:L":-E COO=L2L--:§
sne &40 4 tang &9 4
50 83g
sinez-—s, ﬁ<8 <2p, P Binquadrant IV
13 2
Solve for coso :
sin“0 +cos’0 =1® cos’0 =1- Sin“0 ® cosh = A 1- sin0
Since 6 isinquadrant 1V, co$ > 0.
ae5o2 144 _12
coso —Jl sin’0 =
1313 169 169 13
& 50
o oS0 _€186_ 513 5 __1 .1 _13
cosh @20 1312 12 6 2220 12
139 30
:L:L:-:L_B COtO:L: 1__:_2
snp &50 5 tano 3929 5
€ 135 & o
12 )
cosd =f’>’ %4) <2p, P 6 inquadrant IV
Solvefor sinb :
Sin“0 + cos’0 =1® sin“0 =1- cos’0 ® sin® = W 1- cos’0

Since 6 isinquadrant 1V, sind < 0.

—_ ,agz 5
sind = -¥1- cos’ W SEs T \l169 169 13
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4]1.

42.

® 50
sim ngﬂ 5 13_ 5 _ 1 _ 1 _13
tand = 222 SeCH= —— = ==
cos) @20 1312 12 coso &20 12
813!2! g?)ﬂ
:i:;:-l_‘?) COtOZL: 1 :-2
snp &50 5 tanf _29 S
135 Ty

1 .
tane:?g, 180°<6 < 270° P 6Oinquadrant I
Solvefor secH :

sec’d =1+ tan’H ® sech = W1+tan’o
Since 6 isin quadrant |11, g&c< 0.

B O v
39 9 9 3
1

oot L .3 M10 _ 3V10
sech 2 100 J10 410 10
£ 35
& 34109 % _ [0_ J©
SinB = -y1- cos = - J1- —i:-J =
g 3 o 100 100 10
1 1 10 1
cscO = = - = - —= = -yf10 T e— T —
$no & J100  J10 Vio Cot0 = e @B~ °
10 5 &30
2 .
tane—-é, 90°<0<180°% P 6 inquadrant Il
Solvefor secH :
sec’0 =1+tan’0 ® sech = +yl+tan’o
Since 6 isin quadrant I, s&c< 0.
& o2
o) = 1 _ 3 E 3./_3
sech J’Q BIE 1B
€735
&
sinf =v1- cos’d = [1- §3J_3 J ur_ 5—2:2—‘,1_3
13 ¢ 169 169 13
13 1 1 1 3
csc = — = = C e— i — -
sin® 3%‘/_32 >d3 cote =——2 220" 2
13 5 & 3o
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3
secf=3, —<0<2p, P Oinquadrant 1V
43, 5 P 9

cose—L—1
“sech 3

Solvefor sing :
sin%0 +cos’0 =1 ® sin?0 =1- c0s’0 ® siNO =+yl- cos 0
Since 6 isinquadrant IV, sim® <O0.

Sme__m__Jl?g_ J__ -J:___

ngo
tane_SIrﬂ 3 o_ -2J_2x§:-2‘/§
cosh &0 3 1
&35
1 1 3 32
cscH = = — T — 1 1 J—Z
sng X220 2J2 4 coth = —— = — e = - —
%E V2 tand -2J2 4
@

3n .
a4, csch = - 4, p<8<—2, P 0 inquadrant Il
sinod :L: 1 =- 1
cscO " -47 14
Solve for coso :
SN0 +cos’0 =1 ® cos0 =1-Sn’0 ® cosh =+yi- S
Since 6 isin quadrant I11, dos< 0.

’ &
cose—-lsme—-l-g::‘:l“—;J ’-_:Jl_S___

54J_5
15

"l

ﬁb
"l

0
+ﬂl4‘/_5‘f]3
0 4 5 o5

11 15
coto = =J15
tano 88,/ 50 J15

5 5
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45.

46.

coto =- 2, %<6 <p, P 6 inquadrant Il

tan0 = 1 1 _ 1
v == -7 7
Solve for secH :

sec’d =1+ tan’H ® sech = W 1+tan’o
Since ® isin quadrant |1, &< 0.

sece—\/1+t_—-1+g-— -JlT_ f

o = _ 2 5 2
co _sece 39‘/_9 5 JE__
€725
, X3 ’—
sind —Jl COS@— 1- gzé_g 1- — J_ JE
5
CSCo = e_%ﬁg JE \IE
5%

tand =- 2, 3—2n<8<2p, P 6 inquadrant IV
1 1 1

OO =Frg =273
Solvefor seco :

sec’0 =1+tan’ 0 ® sech = H1+tan’0
Since 6 isinquadrant IV, se® >0.

sece=‘/1+t—2=,/71+ o = fTE =

_ 1 JE
cosH = =0 -
®RfE &
sind = -y1- cosze—-‘ll %ﬂ ‘/-— J:—Z—J‘TS
ST
€75 5
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47. y=2sin(4&)

-.I':II.

A

JAWAW,

Y

V'

49, y=- 200§<+§8

Yi

L ]

[AWAW)

VAV

51. y=tan(

X+ p)

e
-
*

| [

o
o o .|

Xl P

L
T 11
-

Section 7.R  Chapter Review

48. y=-3cos()

50. y=3sin(x- p

X

3
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4tan(R)

Trigonometric Functions
54. 'y

53. y=-2tan(®

Chapter 7

¥i

- EE——

T N S———

760

1

Y

sin(2x)

Amplitude

Period

56. y=-4cot(®

60. vy

4

:2p

4cosX

Period

Amplitude

50. vy

55.
S7.



61.

63.

64.

65.

y=- 85in§gx8
Amplitude=8
Period =4

y =4sin(3)
Amplitude: |A]=|4]|=4
Period: :2_p :Z?p

N
y =2c08g= X2
Amplitude:|A]=]|2|=2

Period: 20 _2p

y =2sin(2x- xt)
Amplitude:|A|=]| 2|=2

Period: T=
w 2

0w 2 2

T:—:—_,:6p

2 _2__

Section 7.R  Chapter Review

62. y=-2cos(Px)

Amplitude =2
2
Period = 3

™
L

/

B
|k

&
E

k

'L'Il

e

761



Chapter 7 Trigonometric Functions

—-Coai'X.FEg Yi
66. 7 O S; 58
Amplitude:|A]=]- 1]=1
- _2p _2p _ 5
Period: T—;_@_ T ; | : .,1"
&0 E
a 0 B
e 820 |
Phase Shlft.w— aqg_“ 2
&1

—}si %X- (_] Hi
67. y_z IEE p,'a I

. 1] 1 2
Amplltude:|A|:|-|:- /\
21 2 2n Ant f
; 3
. 2p _2p  4p | I 1 =
Period: T=—=0x=—/ = =
o B3 =) AR
&25
-1lL

3
68. Yy :-2C046X+ &))

Amplitude:|A|:|§|::§3 B

[ L]

¥

Period: T=—m—z=—==

3
%
2
o R=2

|

e
&
I o
N'Ow
C
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69.

70.

71.

72.

73.

Section 7.R  Chapter Review

s
T
-

y= -%cos(px - 6)

Amplitude:|A|:|- §|:§

N
o]
N
o
N
Lt |l
| |
L
r"\.

L B

Period: T==%==== L
Phase shift: & = 7{ \/
()] 0] ";‘--_=ﬁ
0] '|.'Il

w]

TTTTTTI

oog °
18 0a
ool'é';
QO
3
RE

The graph is a cosine graph with an amplitude of 5 and a period of 8p. Find o :

gp=22 @ 8ow=2p ® w:é%zzl1

Theequationis. y= 5c0§% Xg-

The graph is asine graph with an amplitude of 4 and a period of 8p. Find w :

8p:i)p ® 8pw =2p ® m:%:%

Theequationis: y= 4sin"éa%r x%

The graph is areflected cosine graph with an amplitude of 6 and a period of 8.
Find o :

8=2P ® 8y =2p ® w:%p:

w

N Fo)

The eguationis:. y =- 60052 xg.
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Chapter 7 Trigonometric Functions

74. Thegraph isareflected sine graph with an amplitude of 7 and aperiod of 8. Find w :
=2 @ go=2p® w=30=0

The equationis. y = - 7smé2[ xg.

75. r:2feet,6:30°or6:%
—n=—oR - P
s—r6—2><6—3feet

76. r =8inches, 6 =180° 019 =p
s =r0 = 8xp=8pinches in 30 minutes
r =8inches, 6 =120° or9 = %B

s=r0 = 8><%B 16p inches in 20 minutes

77. v =180 mi/hr, d:-;mile® rz:ll:O.ZS mil

_Vv _180mi/hr =720 rad/hr = _f20rad 1lrev _ 360rev »114.6 rev/hr

r  0.25mi hr 2p rad p hr

_lrev _ 1lrev 2pradians _ p
~3sec  0s=c  Irv 15

V=rw :25><Ip5:%gft/sec»5.2ft/sec.

78. r =25fedt; rad / sec

79. Sincethere are two lights on opposite sides and the light is seen every 5 seconds, the

beacon makes 1 revolution every 10 seconds.
lrev _2p _ p

© = 155 rev - radians/ second

80. r=16inches;, v=90mi/ hr
vV _90mi/hr 12in 5280ft _ 1hr _1rev
O=y =716 ~Ift Im_60mn 2prad
r=14inches;, v=90mi/ hr
v 90mi/hr 12in 5280ft 1hr lrev
O =Y =TT TR T Im 60 min 2p rad

» 945.38 rev/ min

» 1080.43 rev / min

81. E(t) =120sin(120pt), t3 0
(& Themaximum value of E isthe amplitude which is 120.

(b) Period = Ti%p = &5
(c) Graphing: e

t
k]
S S
—i20]
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_ - Po
82. I(t)=220sn0pt+ 50 130
.o 2p _ 1
(a) Period = WD = 1—5
(b) Theamplitudeis 220.
& pO
0. 86s_p 1 1
(c) Thephaseshiftis: © 30D 6 30p 180
(d) Graphing:
230

A

—230

83. (&) Draw ascatter diagram:
95

. A _90-51_ 39 _
(b) Amplitude: A= —— === 195

Vertical Shift: QOT*M: 1‘2‘—1 =705
2p _p
6

w =

Phase shift (usey=51, x=1).
) 0
51=19.5s ng— X- ¢++70.5
6 7]

105=1956n2 - 02 ® 1=srB- o2
19.5—19.53m86 q)fa® l—SII‘%G q>‘.2
P_p _2p
_____ ® ¢ ==k
2 6 pE o 3

Thus, y =195snZ8x- 220+705
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(©) (e)

0
45
(d) y=19.518sin(0.54% - 2.283) + 71.01

84. (a) Draw ascatter diagram:

80
| I - J13
20
(b) Amplitude: A= 252 =3 =55
Vertical shift: 252 = 20 = 50

Phase shift (usgy= &5 x =1):
B 0
25:255'”%_ Xl- ¢p++50
6 [

- 25=255in§%- q)% ® -1:sir?—é- q)%

P_P _
_____ ® =2
2 6 A 3
Thus, y = 255in§%x- g\gg+50
(©) (e)
80 80

0

20 20
(d) vy =25.815sin(0.52%- 2.175) + 50.46
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85. (3 Amplitude: A= M %7 1.85
13.367+ 9.667 _ 23.034

Vertical Shift; > = 5 =11.517
2p
0 =355

Phase shift (use/ = 9 667, X = 355)
9.667=1.85si n%— x355 - ¢ +11.517

o a1 6
-1.85= 1853|n(é—x355 ¢g®-1 Sng% q)E
B_A% o ¢=76818
2 365
Thus, y = 1,855 %SX- 7.68188+ 11.517

(b)

14

4400

-
() y=185s nem(m) - 7.68180+11.517 =11.83 hours

13.967- 8.417 _ 5.55

86. (@ Amplitude: A= > === 2.775
Vertical Shift: 13.9672+8.417 _ 22.384 _ 11

_2p
© =735
Phase shift (usey = 8.417, x = 355):
. EE2p 0
8.417=2.7758NG = X355~ ¢>+11.102
365 P
. &2p 0 _&g1op O
- 2.775=2.7758n¢— x355- ¢+ ® -1=9n - o=
€365 5 $365 %
Ry ¢ =76818

A= X- 1. 68180 +11.192
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(b)

4 400

(© y=27758n3h (91)- 7.68180 +11.192 » 11.66 hours
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