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Review — CHAPTER 4 Questions

4.1 — Angles and Their Measures

1. Express the following angles in radian measure and state which quadrant each
angle terminates.

o T o} © T
120 S b) 225 -300° x { 1L
120° X (ere) 12257 x (o) . (&)
3 2—--“_ = 5’“‘ 3 "5__]1-
3 :'_"' >
Quadrant: Tl. Quadrant: pux Quadrant: 1
= ° LY 190° I ° JI.
d) —100 x(l‘&)‘) e) 190 x(‘&),) f) 500° x (\80)
. Ly - @5%
Z 18 g
Quadrant: ]I[. Quadrant: puy Quadrant: -

2. Express the following angles in degrees and state which quadrant each angle
terminates.

25 x( ) e () -5 (%)
: bU - 45%.30b " > -A0°
Quadrant: L Quadrant: L Quadrant: ifﬂ_
7T » T l i ‘
@ -2x (') 9F*(F) 1 x (%)
= -21p° - B * —_

Quadrant: pIs Quadrant: N— Quadrant 1L
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3. Determine one positive and one negative coterminal angle that corresponds to each
of the given angles. (Note, there can be more than one possible answer).
a)= B —2E c) 2.567
3
- m g -0OW
%‘_f % %F 2-5 e %250 # -3.}b
d) 350° e)-77° f) —400°
i 2 : == i o 1 @ E) 1 o=
e 233" 2 -43% 320° 3 -0
4. Determine all of the coterimal angles over the interval [—-720°, 720°]
a) 40° b) —257°
400" | -320" | — LRV’ 85" 445" -1}’
d) 180°

c) 515°

1557, -205° | -s545°

5407, -1R0° - 5407
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5. Determine all of the coterminal angles over the interval [—4m, 47]

3m

Sy )~
I , -5 -gpr T 13T _-23m
£ % % TRl e
) et d) —4.2
10
ELE ¢ S S 2.083, 8.3bb, —10.433
o {0 (0
6. Sketch the following angles in standard position.
& 7T 3
a)3 b)—?
e”"i
N
< >— < F.j ——
:."1'-
3

c)-5 A o s

10

A

F 3
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7. A circle with radius 16.2 cm is traced on a large piece of cardboard. Next, a central
angle of 74° is sketched. Determine the length of the arc intercepted by this angle,
rounded to the nearest tenth of a centimetre.

S=er
S= (3 (lb.2)

= 3FW
10
8= 2072 om
8. An arc on a circle of radius 7 cm is 10 cm in length. Determine the measure, in
radians, of the central angle that subtends this arc.
S=er
0- 6@
1 3
0 -9
e
429 -
9. A tire with a circumference of 30 m rolls 5 m. How many radians does it turn? How
many degrees does it roll?
C=2mr S8
. 15
30 =21 5=6 ( =
2 2T
I S
21
T.po
15 =y 3
m °
b0 =
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4.2 — The Unit Circle

1. The following points are found on the unit circle. Find the missing value.

a) G,y), not in QI b) (x%) in Qll
K4y | X4y
P2 2 2
(3) 4y x+E) -
P - -
A SRt
z
Y 2L K-
25 25 = 40
e 49
- =N
[ 4 -3 ] (’\EB K]
§"ns (5 ) Ly .- % '7)
. n@Rr -~ X= 3
in Q’-l- s 5'—"—5-
¢) (x,—), notin Qlll d) (-<,y).inQul
Xy s Kiy's |
X+ (-8 (&) 4y
4 5 =1 % v
X ‘1'3—(0 %‘_{r +\d 1
%3 5 R Ty 11
. %‘l;‘g‘,ﬂ “t 4 144
2 5: 19
he 8 it
S e 4- + i
L

c\ﬁ\

(8.6 wo cpels (20

P

w 04 - X=AE P
b
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2. The point P(8) lies on the intersection of the unit circle and a line joining the origin to
the given point. Determine the coordinates of P(8).

AP(-512)  wWayhy P(®) - (coce, sine)
€5) ¢ (-1 * 5
= B 12
|\ 25 Hidgey k() ( 13 '3
- A -y 2
Vied > v
13:=r
b) P(5,—-3) 'xl’r!jlw g P(e) - Ccose 1Sin®)
(5) 43y >r Sarroa
2519 »¢* P(e) - (V3% 4’3—*)
s 2
E .5 34'.'Y
3 V34 =r
+
2 - 2
c) P(6,3) ): Y ""1 P(&) - (CDSB Sing)
‘ (Y + (3) =¢
3 30t9 -yt Po) - ( ﬁ)
v 45 -¢*
V345 -y
d) P(=6,—8) Xy =r P(e) = (cwse sine)
CO) + =Y =r )
u 30+ b4 =r* ble) - ( o co)
- ‘DO ‘V T
s (-3 -4
-% Viw =v P(‘:‘)'(g. '5')
| [O s
e) Determine the exact value of the 6 trigonometric ratios in part d)
Cosp = -2 Siﬂ-@"ﬂ: ng:i
g S S ’h 2
Sece:"% Q’SCQ‘-"’% wl_e = %
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3. Determine the coordinates of the point on the unit circle at each given angle.

2) P () by F—='} 0P (-2
ke vk 2z (2
=y o) i
7 () 0e(2)
2 e
(-1.0) (0,1) (\% =)
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4.3 — Trigonometric Ratios
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1. Find the exact value of the following trigonometric ratios

a) cos 135° b) sin%"r c) tan(—300°)

""'(5‘ :="(é -
2z 2 = 5

Vb

d) csc (— ?)
P2

= —

V=

e) sec2m f) sin —= g) cot(—405°)
3

-.'—l =__-@ -
2

2. Evaluate each of the following expressions.

a) sin? (f—n) + cos? (-1-2-75)

L (Y ()

h) secZ
2

- undefined

=)
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- (99 - (H)(8)
2ed
?—+..4:
i b}
- 5

f) csc(450°) tan(—135°) — cos(120°) tan(0°)
= (- (-4)(0)

¥ L=D

9
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4.4 — Solving Trigonometric Equations

1. Solve the following equations over the given interval. State final answer as an exact
value where possible, or correct to 3 decimal places.

%

a) cosf = —?, [0,2m)

99&%

©
s\d

y T
7

b) cos 8 = —\?, —360°< B <0°

4 Pp = 45°
¥

6=-135"  -225°

C)sinf = ﬁ, where BeR

9:% +2’Wk,\!-6%
62 I 12Tk, ez

d)tan® = 3, (0,4m)
Bp - 4an ' (3)
Op = 1249

0-1241, 4391 3.532, l0.UH4
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2. Solve the following equations over the given interval. State final answer as an exact
value where possible, or correct to 3 decimal places.

a)sin = —z, —360°< 6 <360° /I'i rlx

Qp_z 30,, v TJ "Y"

6= -30°
9= -150°
6= 210°
6 =320°
b) 5sinf —1 =10, 0°< 8 < 360° Gl _Q_7;
5'5_‘5'!‘2’%_ ;’%ﬁ & - O g - 10~
" - 15331" © - |%0™-11.53%
i« 18 © = lbR .43’
By = <in”('[s)
By = |1.533°

c)dcscf+7=0, 0°<p <720°

csch = =4
Sing - - Yy

- _ ‘Hi 6-214%5"
Ap = Sin"(117) B: 325.5°
Br = 34.850° 6 = Stt.x5°

B : b25.19°
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d)5—3tana=0, -t<a<3n vv
-34mn K = -5 ) )
=3

-3
tand = 5(3 o= 1.030
olp=Aan™ (%13) ——
& = F.3)
de = 1.030 s
X :=-2.N2
e)secx—6=0, —T<x<3m I ﬂlﬁ‘“’
Secx = b -
CoSX = '[u &r‘/ TV
Xe = m&"('lb) X=-1-403
Xp: |-403 X= 1.403
K= 4,210
X F.0Rp
f)2co£’f_+3=5’{_c0t6—1, where BeR _@_,_ 9__93
= 3-%@9 o &=0p 0= T+
413 -,CO-"e . " e "D-(ﬂ"l'q’ 6 = T4 044
. i e = 3.3%0b
%" ng
"' (34) = 6p B - D.04k + 2Tk ke2

Op = 0-L44 o= 338b } 2Tk, ke
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g)tan8 +1=0, [0,4n]
Vv
Aang = -1

= 3
© 4
e-1
A
©:mr
y»
- IS
Gy

h) 3secd = 7secf +8, where BeR

'4&%9'—'-%
Sélo = -2 v
-
0o =72 o= 2L rome, ez
Qp_:'l_g o - ‘%‘_—-‘-Z’HP—,%%

3. Mark and Eric each solve the equation cot 8 = —1, where BeR.
Mark’s solution is 8 = ‘%’I + km, keZ

Eric’s solution is 8 = %T” + 2km, keZ and 6 = %n+ 2k, keZ

Who is correct? Explain your response.

Cotp = - Ly Bolh ave Covrect -
AN = - Ly Mark's  solubion  includes all e
v Solvhons in @IL Since he iS

adding e vewlutions.

v
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4. Solve the following equations over the given interval. State final answer as an exact
value where possible, or correct to 3 decimal places.

a) 2sinf —5=9sinf — 3, [0,2n]

-1sing = 2
el Y-
- -3 SE o%
ol -8
s‘lne - -Zf:l' 9 =’“'{ ep' 6 - e
‘ B:-T+0.290 e = ZI[-0.290
- N 7
Op = Sin"(2(3) 5-3.432 © =593
O = 0-290

b) 20csc@ —12csch = 5csch + 17, [0,2m]

3csco =13 ar

= 3

tscp = \7}"3 _Ql 9_3

. ©:% 5-T-Be
sine = 33 ©:0.133 ® =T -0.173
Gp,'- S‘lh“(?’h:}) & = 2.ALS
Lp = 0.133

c)6—rcos@+3=9, [0,7]
~C0S0 = 0 ‘éf)‘
Cose =0

=db
6 2
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d) —sec6 +5=—5secd + 6, [0,2m)

4secp - |
2 7

seg = (4
Cosp = 4

U

“ N0 soluhion

e)11tanf — 4 =tanf + 11, where BeR Q! Q3
\0tane 2(‘{? & b:ep o -T+bp
0 O =0.9%83 O =T10.283
tang = 2 ¥ 0= 4.125
9p=',an“|(3b.)
B =0.983 4+ 2Tk, kezx
Op = 0933

b:=4.125 + 2Tk, kez

f) cot6 = 3 cotf, where BeR

0= 2ote

2 2 9:%.{2,%.%2
0 = ofe

vndefined = 4any b - %r 12Tk kEZ
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5. Solve the following equations over the given interval. State final answer as an exact
value where possible, or correct to 3 decimal places.

a) cos?8 —cosf —6=0, 0°<6@ <360°
(0se-2) (osw +2) =0

(XH-3=0 | COSE+2 =0

(ce =3 Cop =-2

No silokon | No <olution » No Solvhon

b) sin?@ — 2sinf =0, —360° <6 < 360° /L J\

sing (sine -2) =0 T
Sihe=0 | sine-2=0
£=0" 130", sing = 2
360°, -180°, No Splvkion Y
~360°

c)sec’8=1, 0<6<2m
Sep = 3|
Seco = % |
Coge = 11

0,T,

(U
"
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d) 2c0s26 —3cos @ +1 =0, [0,4n] e
(me"()(a)ie-'l ) ’O W
2000 -1 =0 | cosp-\=0
COSB =2 osH = | 9:0,1%",5%‘\21[,
< TC
%3 |e:omum T, 0L T
o 3 3
6-—5‘5]31 ‘—%tl
W
3
e) 4cos?0 — 3 = 0, where BeR
400¢p =3
COS’I')'-% =T 42Tk kez
0089=i% 9=%’+‘m‘g_l\=e&
Cop = 143 9='l_1£ + 21k, ke
2
=
o> T :

f) 7sin?0 — 69sin@ — 10 = 0, where 0eR
(F<ine +1 Y(sine - 10) = 0

A ANS +| =0 Sinp -10=0
vy Sinp = -3 Sing =10
Bessin (') | No splution O = 3.285 12Tk, ke
Op > 0-143 b - bW 4 2T, kE2
@ e
h=T10n B:2M-Bp
0:2.289% B:6-140
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g) 6tanxcscx = —14tan x [, 3]
(fany CsX + lddany =0 sle ¥
24wy (3cso+3) =0
2bany=0 | 3cscx+? =0 X =0, 2m, 3, -,
(Scw="73 -0.443 -2.099
MV\Y\ =0 . ’ )
Siny = -3(% 3.585, 5.%40
X-—OI‘Wl Zﬁ—ﬂ T\E:S|n~‘(3"})
3T =W X = 0-443
Y= - 0-443 -2.6A1,3.585, 5.3u0
h) 12sec?0 — 13sec — 4 =0, [-m, 7] {,\/
(452 +1)(3se00 -4) =0 mr/ I
4500 +\ =0 | 2g5e00-4:0
Sece = -4 N R E
= -4 e =34
- OOSw _1'3 p=-07323, 0.723
NO <oloton Bp - CO¢ ( [+)
or: 0.323

sing (stse -2) =0

i) 5sinfcos@ —2sinf =0, [0,2nr] 4
. v
Sihe =0 5C080-2 =0 ‘

e = Ol'ﬂ-llﬂ

Cos6 ':'2'5 SO 0 |1T| 20 )
O = 1.159 L5, s.124
@ o4

9=9p_ 6 =2%-Bp
e =115%9 @-=5.124
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6. Solve the following equations over the given interval. State final answer as an exact
value where possible, or correct to 3 decimal places.

a) sec?8 —4sec8 =5, 0°< 0 < 360°
SeC’o -4%ecp -5 =0
(seco +1) (s -5) =0

SeCo +| =0 | See-5:0 d
wig ==l | WB=5 2O = IR, 3R 403",
Cocp = -1 cosk = !5 2%1.533°
6- 1 | %= 008"('s)
| Br=33.443°

@ a4

=% = 6:=30-6r

B =78 .43 © = 221.533

b) cos?8 = cos@+1, 0°<H<360°  (pgp = 14\S cos® = |-\5 v
Cos’ - 0086 - =0 2 -1 g
Lo = [ul@ 00sp = -0-01R

(DSG: -bi\lbl-wc -\
20 No solgkon | 2FT (o’&;‘%)
- Op-=51.430
0SB = - (1) £{(Y- A1)y @ -
21 p:R0-Gr  b:4e,
b5 =125 o:3m  6: 233

2

- 0:(28-17°  231.83°
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c) 2csc?0 — 11 =1, [0,2n]
205C°% = (2

2 =
sc’e = b
(sCo = +u

Sine
#‘/ ¥ @ | [
SN = = Sing = —
(l; -\fG v Wv

Ge-<in (o) | oy- Sih"(\[%;)
9\'—‘- 0-42) B =042
o (2 63 -

+
Sl-

b-Ep ©-T-bp e s
B =T1Ce B
G0 02232 |y, 5.0 gf;’;‘;

Date:

. @ = 0421 2.7 2,

3'Sb3 1 SIXbl

d) 3tan?0 + 5 = 3tan#é, [0,2n]

3tan "6 -3tang +5:0

"—ang = "bt;‘ bz_ll.qc

249
g - "D amis)
2(3)
dang = 3 )
b

N0 solvbon
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e) 3sin?x+ 5sinx+1=0, -n<x<mw

Sink= bt {yZ 4ac

24
Sk ~(S)E\(5) -y

2(%)
SiNK=-S {13
b

Date:
Siny = - 5413 Siny = -5-V13
(o o
. 5 : ~|.43
Sinyg: -0-232 i '
Y= 0-234
No Soluhion
X=-0.234
v v X =-2.903
= -0.234, -2.90%

/| v f) 12csc?x +4cscx—21=0, 0<x <2mw
(bescx —3)(2c8cx +2) =0
bCscx-7 =0
A ¢

2Cscx+3=0

csex = e Csex = -32

Sing = @[3 Siny = -2|3

Yo s (Y9) | yp-sin(21)

Ye - lo3o Ye = 0-F30

_Ql_ @2 _CQ_3_ G4

b= 6 6=T-2p | b=Ttep O:21-6n
B=1030 ©:=22 | V:3832 p:s.5e3

6 =100, 2.112
3.%32, 5.553



