Chapter 2 BLM Answers

BLM 2—-1 Chapter 2 Prerequisite Skills

1. a) sin0=£, cosf=—, tan6’=£
13 5
b) sin0=@, cosfd=—, tan0=£
9 4
a) siné’zi, cosf=——, tané’——i
5 3
b) sin(9=—i, cos@—i, tant9=—§
V89 89 5
c) sin&z—i, cos&’z—i, tan6':g
V85 85 7
1 3
.a) — b) x/§ c) —
2 2
. a) 30° b) 60° c) 45°
. a) sin150°=l, cos 150°=—£,
2 2
tan150°——L
NE)
b) sin240°=—£, cos 240°=—1,
2 2
tan 240° = /3
1 1
¢) sin315°=—-—, cos 315°=—,
V2 V2
tan 315° =-1
.a) X+ 6x+9 b) x* — 12x + 36
¢) 2x* —20x + 50 d) -3x*—6x-3

. a) x(x+5) b) (x - 5)(x +2)
¢) 2(x—2)(x—3) d) 3(x+4)(x-3)
. a) domain {x € R}, range {y € R}

b) domain {x € R}, range {y € R}

¢) domain {x € R}, range {yeR, y =5}
d) domain {x e R}, range {yeR, y <3}
. a) x-intercepts: 0, 4; y-intercept: 0

b) x-intercepts: —3, 3; y-intercept: —9

¢) x-intercepts: —3, 2; y-intercept: —6

d) x-intercepts: 4, 5; y-intercept: 20

e) x-intercepts: 1, 4; y-intercept: 12

f) x-intercepts: —3, 5; y-intercept: 15
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10.

11.

12.
13.

14.

15.

a) same shape, shifted right 4 units
b) vertically stretched by a factor of 2, shifted
left 7 units and up 1 unit

¢) vertically stretched by a factor of 3, reflected
in the x-axis, shifted right 2 units and up
5 units

d) vertically compressed by a factor of 1 s
shifted right 4 units and down 6 units

a) I T MO0
Amin=-2
Amax=g
necl=1
Ymin=-2
Vmax=12
t Vaol=1

mres=1

b W T MO0

) Amin=-18
Amax=1
nscl=1
Mmin=-2
Vmax=12
Vaol=1

I Hres=1

W THO
Amin= -2
HrMax=g
necl=1
Ymin=-12
Ymax=g
Ve l=2
wres=1

W IHOL
Amin=-3
Amax=12

Ascl=1
Ymin=-18
Ymax=18
Vaol=1
ares=1

VN

"\
R

y=6(x—-2)"-3

a) y=§(x—7)2+3

a) minimum: 4; zeros: none; y-intercept: 7

b) minimum: —4; zeros: 0, 4; y-intercept: 0

¢) maximum: 8; zeros: —6, —2; y-intercept: —24
d) minimum: —36; zeros: —3, 9; y-intercept: —27
a) 4.8 m b)3m ¢)5m
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BLM 2-3 Chapter 2 Review

y
3. a) 1]

CREN

= 8 y=12sinx

L

£ 4]

]

A 0 60° 120° 18Y° 240° 300° 360° %

=

£

g

5 81

T

712,

1. a)
y =sin x
X Exact Value | Approximate
0° 0 0
1
30° — 0.5
2
45° L 0.7071
NG .
. 3
60 - 0.8660
2
90° 1 1
. 3
120 - 0.8660
2
1
135° - 0.7071
2
1
150° — 0.5
2
180° 0 0
1
210° - -0.5
2
1
225° —— -0.7071
V2
NE)
240° - —-0.8660
2
270° -1 -1
NE)
300° - —0.8660
2
1
315° —— -0.7071
J2
1
330° —— -0.5
2
360° 0 0
WIHOO
b) ¥min=g
AmaE=3aH
Aecl=38
Ymin=-1.25
Ymax=1.25
\/ Yecl=.5
Ares=1

¢) Each x-value corresponds to exactly one
y-value.
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(continued)

2. a)y=sinx: 1;y=cosx: 1

b) y = sin x: 360°; y = cos x: 360°

¢) y=sinx:

domain {x € R},range {ye R,-1<y<1};
¥ =Cos X:

domain {x € R},range {ye R,-1<y<1}
d) y =sinx:

x-intercepts 0°, 180°, 360°, y-intercept 0;
Y = oS X:

x-intercepts 90°, 270°, y-intercept 1

€) y =sinx:

increase 0° <x <90°, 270° <x <360°,
decrease 90° <x <270°

Y = oS X:

increase 180° < x <360°,

decrease 0° < x < 180°

Angle

Sine, because the starting point is at the same
vertical level, 0, as the centre

b) 3
) ] y =12 cos x
g
g4
8
% T T T T T T
.‘é 0 60° \120° 180° 2409 300° 360° X
CREN
>
_’12_

Angle

Cosine, because at the beginning, the point is
12 cm from the centre horizontally

4. a) phase shift: 14° left; vertical translation:

12 units down

b) phase shift: 5° right; vertical translation:
7 units up

¢) phase shift: 36° right; vertical translation:
4 units down

d) phase shift: 85° left; vertical translation:
10 units up

Copyright © 2010 McGraw-Hill Ryerson Limited

978-07-090900-7 g



(continued)

5. a) phase shift: 30° right; vertical translation: b) amplitude: 4; period: 720°
3 units up %]

4 y=4 cos%x

y = sin (x — 30°) + 3 34
2 |

34

24 H

3 _Q1 18% 360° sA0° 720° 904°1080°1760°1440° X
60° 120° 180° 240° 300° 360° 420° 480° 540° 600° 660° 720° X 2
_3_
_4_.

b) phase shift: 40° left; vertical translation: IM
1 unit down

<

1
¢) amplitude: 5 ; period: 90°

9] 600 12004900 24073662 360° 420° 4802590° 6(W0° x
— 2
131 1

—3 y = cos (x + 40°) — 1
0.754 y= —%sin 4x
6. 2) W DO Vil
Hmihfla 0.254
)"(\ )'I(\ ﬁgg:i{;g%a _o022N\ 307 60° 9W 150°/180° *
\)u'/ \)u'/ 3min=1'155 0.5
max=1.
Yerl=.5 —0.759
ares=1 —14

b) shifted 90° left and 2 units down
¢) same, because the graph of y = cos x is the y
. . ° 44 y = 3 cos 2x
graph of y = sin x shifted left 90

3_
7. a) vertically stretched by a factor of 5, 2_\ /\ /
1_
horizontally compressed by a factor of 1 | | | | | |
3 _Q1 &0° 12¢° 180° 2¢0° 30¢° 360° X
b) vertically stretched by a factor of 3, 5
_3_

. 1
horizontally compressed by a factor of 7 i

d) amplitude: 3; period: 180°

¢) vertically compressed by a factor of 1 s (1
2 9. g(x)=-5sin|—x
horizontally stretched by a factor of 3 3

d) vertically stretched by a factor of 6, 10. a) amplitude: 2; period: 120°; phase shift:
horizontally stretched by a factor of 4 18° left; vertical translation: 9 units up
8. a) amplitude: 2; period: 120° ) 1 ) . )
%_ S Y b) amplitude: 3 period: 72°; phase shift:
37° right; vertical translation: 4 units up
1_

¢) amplitude: 7; period: 30°; phase shift:
46° left; vertical translation: 3 units down
d) amplitude: 4; period: 900°; phase shift:

0 6Q4° 170° 18p° 240° *

— 1_
10° right; vertical translation: 8 units down
_2_
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(continued)

11. a) vertically stretched by a factor of 3, BLM 2—4 Chapter 2 Practice Test
1. a
horizontally compressed by a factor of 1 , )
4 y=cosx
vertically translated up 2 units X Exact Approximate
YE =3 0° 1 1
1 H=p s glx) = 3'sin 4x + 2 G
A 30° N3 0.8660
il 2
24 45° L 1
i / 5 NG 0.707
91 B[ 1200\ MoFf 30of\Ao° * 60° 1 05
5] 2 ’
=3 90° 0 0
T4 y = 3 sin 4x 1
120° —— 0.5
b) domain {x € R}, range {y e R, - 1< y <5} 2
1
¢) h(x) =3 sin [4(x —30°)] +2 135° NG —0.7071
Y
1) s
5_ = 3 sin [4(x—30°)] + 2 150° _ﬁ -0.8660
4 2
37 180° -1 -1
2_
H / 210° —g —0.8660
9K S30° 600 MeSi20° 1
225° NG —-0.7071
12. a) amplitude: 2; period: 120°; phase shift: 60°
left; vertical translation: 1 unit down 24(0° _% 05
b) %)j_ y=2cosx y=2cos3x 270° 0 0
24
1
11 o L
N | /.\ /. 300 > 0.5
X
1
315° ﬁ 0.7071
Rt g(x) = 2 cos [3(x+60°%) — 1 33(0° ﬁ 0.8660
. 2
¢) domain {x € R}, range{y e R, -3< y<1
) {x e R}, range{y ysl 360° T 1
13. a) y=4sin 3x b) y=-5 cos%x b)Y
1.5+

.1 R 1 =
14. yZESInE(x—16)—9 0_5_\ y = cos x /
3 0 Io | o | o ] ] o ] o
15. y=8cos—5(x+40°)+4 0.5+ 60 W”O 360°
_1_

16. a) h(n) =4 cos 30n+9 —1.5
b) h(n) =4 sin [30(n +3°)]+9 . . .

17, a)) ) (r:ll) sin | b)(z 0 )l )30 m c) x—n?tercepts: 90°, 270°; y-mter.cept: 1; interval
of increase: 180° <x < 360°; interval of
decrease: 0° <x < 180°
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[SR eI
T T

_1 600 120° 180:240° 300° 860° 420° 480° S40R600° 660°,730° X
-2

—34

b) y=2sinx
3. a) phase shift: 25° right; vertical translation:
7 units down
b) phase shift: 67° left; vertical translation:
13 units up
¢) phase shift: 10° left; vertical translation:
3 units up
4. g(x)=cos (x—38°)—-20
5. a) amplitude: 4; period: 120°;
vertically stretched by a factor of 4,
horizontally compressed by a factor

1
of —
3

b) amplitude: 5; period: 1440°;
vertically stretched by a factor of 5,
horizontally stretched by a factor of 4

1.1
6. g(x)z—gsmzx

7. a) amplitude: 15; period: 180°; phase shift: 7°
left; vertical translation: 6 units down

b) amplitude: %; period: 120°; phase shift: 40°
right; vertical translation: 2 units up

. . 1
8. a) vertical compression by a factor of 3

. . |
horizontal compression by a factor of 3 shift

left 30°, translate down 4 units

b)[ 7
y =5 Cosx
0 30 o 0° | Ioo X
_1_
y= %cos 3x
_2_
-1 oy —
3 g(x) =7 cos [3(x + 30°)] — 4
““W
s =1L _
S y = cos 3x—4

¢) domain {x € R},
range{yeR,-45<y<-3.5}
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(continued)

9. y=-5sin %(x—lS") +9
10. a) 139 m
b) minimum: 6 m; maximum: 18 m
¢) 20s

11.

12.

13
14

15.

a) y=3cos%x+2

1
b) y=3sin—(x+180°) +2

a) The heights decrease, then increase at regular
intervals.
b) 50 m ¢)12s

d) /() =50 sin [30(¢ + 3)] + 60

. y=4sin2x

. A negative sign on x causes a reflection in the
y-axis. The graph of y = cos x is symmetrical
about the y-axis. Therefore, a reflection in the
y-axis gives the same graph.

a) 3200}
3175
31501
31251
3100
3075
3050
3025 .

3000 .
29754 -

29504
29251
29004
2875 .

28504 4 .
28254

28001 o

Persons (1000s)

. .
3 I

0 1985 198711989 1991 1993 1995 1997 1999 2001 2003

Year

b) Example: Yes, but only for about 1.5 cycles.
After 2001, the amplitude increases.

¢) Example: amplitude: = 140 000,
period: = 15 years

d) Example:
P =140 000 sin [24(x — 3.75)] + 2 920 000,
where x is time, in years, after 1985 and P is the
number of persons employed in the public sector
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BLM 2-5 Chapter 2 Case Study
1
1. a) 50 b) — s ¢) 65 Hz
) ) o3 )

2. W MO0
Amin=a
Anax=. B3AFE923.
H5c1=.%%153846m

Ymin=-
Ymax=35
Vo l=5
ares=1

The graph looks like a regular sine graph with

amplitude 50 and period % .
3. a) 23 400x

Ymin=

Ymax=3

Y=cl=25

Ares=1
Example: The waves look flatter, with three
little bumps instead of one big hump on the
crests and troughs.

¢) Example: The waves will become square-
shaped.
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b) LT OO
Amin=g
Bmax=. 2E7E323..
Ascl=. 08153846,
_ES

(continued)
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