Chapter 8§ Combining Functions
Chapter 8 Prerequisite Skills
Chapter 8 Prerequisite Skills Question 1 Page 414

a) Pattern A Pattern B Pattern C

b) A: linear increasing one step each time.
B: exponential increasing by a multiple of 2.
C: quadratic increasing by an increasing amount each time.

Chapter 8 Prerequisite Skills Question 2 Page 414

a)

Fi:LisL2 | Fl:LisLz

..........

b) Yes, A is a line, B is increasing exponentially, C is increasing in the shape of a quadratic.

Chapter 8 Prerequisite Skills Question 3 Page 414

A:C=n+2
B:C=2"

C: Czln2+ln or ntn+1)
2 2 2
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Chapter 8 Prerequisite Skills

a) {xe R},{reR

Mi=H

"

n=g

¥=e

b) {xe R}, {ye R,y=>0}

NE=H"Z

n=g

¥y

L

"

¢) {xe R}, {re R}

7]

=8

H4=H™Y

d) {xeR},{yre R,y=>0}

n=g

Y=

is

Chapter 8 Prerequisite Skills

a) odd, symmetric about the origin

b) even, symmetric about the y-axis

¢) odd, symmetric about the origin

d) even, symmetric about the y-axis

Question 4 Page 414

Question 5 Page 414
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Chapter 8 Prerequisite Skills

a)
V1=
="z I'E -
f=x) =—f(x), so the graph is odd.
b)
Wi=hz
="z =4
fl=x) = f(x), so the graph is even.
¢)
Wi=n"z
="z I'E B
f=x) =—f(x), so the graph is odd.
d)
Wi=H"Y
=2 V=16

fl=x) = f(x), so the graph is even.

Question 6 Page 414

=4

¥=z y=z
Fi=%z I
¥=z vy
K1=5"3 ; AHE#
¥=z =g
Fi=H"Yy i
PER Y=16
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Chapter 8 Prerequisite Skills

a) {xe R,x#0},{re R,y=0}

Vi1=1.%

%=1 y=1

Chapter 8 Prerequisite Skills

a)

b)

x=2
(x—=2)(x+2)
1
X+

u(x)=

u(x)=

S X#E2, x#-2
2

v(x)=x-3, x#-2

Question 7 Page 414

b) {xe R,x#4},{ye R,y#0}

Wi1=1/CH=-41

.

Question 8 Page 414
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Chapter 8 Prerequisite Skills Question 9 Page 414

1
a) i) {xeR,x#2,x#-2},{yeR,y20,y# Z}

The domain can be found using the restrictions.

To find the range, find domain of the inverse function and the point where the function is

discontinuous.
Inverse Discontinuity
1
y+2
1 1
+2=— u2Q)y=——
Y X & 242
1
-1
=—-2,x20 =—
4 X * 4
ii)
Mi=CH-2) 0" 2=
=-1 =1

iii) Vertical asymptote x = —2; horizontal asymptote y =0

hole: [2, lj
4

b) i) {xe R,x#-2},{ye R,y#-5}
The domain can be found using the restrictions.

To find the range, find the point where the function is discontinuous.

v(-2)=-2-3
=-5
ii)
=R E=H=-B1/(H+2])
u=1 Y=-z

iii) hole: (-2,-5)
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Chapter 8 Prerequisite Skills Question 10 Page 414
See question 9 part ii).
Chapter 8 Prerequisite Skills Question 11 Page 415
Reasons may vary. A sample solution is shown.
a) iv; a glider gradually loses altitude and may level off at some points
b) iii; after one push, the distance of the swing gradually decreases
¢) ii; the rocket would go up and then come down after reaching its maximum height.
d) 1i; the distance of the tip never changes
Chapter 8 Prerequisite Skills Question 12 Page 415
Answers may vary. A sample solution is shown.
i) 0s<t<8s,-5ecm<d<5cm

There are 8 local minima and maxima, so the time is 8 s.

The maximum distance the tip of the metronome can travel is 10 cm.
ii) 0s<¢r<3s5,0m<d<5m

A toy rocket is launched from a platform that is approximately 4 m high and takes
approximately 3 s to hit the ground.

iii) 0s<¢<10s, 2m<d<2m
The first push is 2 m forward and the distance decreases each swing. It takes approximately
10 s for the swing to go 4 full swings back and forth.

iv) 0s<¢<10s,0m<d<3m
A toy glider launched from 3 m takes approximately 10 s to reach the ground.
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Chapter 8 Prerequisite Skills

a) x=y=2
y=x+2

M x)=x+2

c) x=y>-5
Y =x+5

y=tvx+5
F'(x)=+Jx+5, x>-5

Chapter 8 Prerequisite Skills

The inverses of parts a), b), and d) are functions, since they pass the vertical line test.

Question 13 Page 415

x=4y+3
4y=x-3

x—3
y:

Question 14 Page 415

Mi=H+2 ; /
T

=Y =~

function

Ni=T(H+ED

e

=-E =

0

not a function

Wi=(H-207"9 [

u=-3 y=-1.5
function

Fi=1/%-1

By w =-.7E

function
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Section 1 Sums and Differences of Functions

Chapter 8 Section 1 Question 1 Page 424
a) i) Blue ii) Red iii) Yellow
b) i) y=3x
X y
1 3
2 6
3 9
4 12
i) y= X1
X y
1 0
2 3
3 8
4 15
iii) y=2"
X y
1 2
2 4
3 8
4 16

The tables match the number of tiles shown in each stage.
Chapter 8 Section 1 Question 2 Page 424

a) y=3x+x" —1+2"

b) i) f(x)=3x+x’—1+2" ii) f(x)=3x+x’—1+2°
f(5)=35)+()* -1+2° F(6)=3(6)+(6)* =1+2°
=15+25-1+32 =18+36—-1+64
=71 =117
©)

Stage 5 Stage 6
71 tiles 117 tiles
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Chapter 8 Section 1

a) i)

y=5x+x+7
y=6x+7

b) i)
y=-3x+14

¢) i) y=x+4+1

y=x>+5

d) i)
y==3x>+7x-17

Chapter 8 Section 1

a) h(x)=4x+3+3x-2
h(x)=T7x+1
h2)=7(2)+1
h2)=15

¢) k(x)=3x—-2-(4x+3)
k(x)=3x—-2—-4x-3

k(x)=-x-5
k(0)=-0-5
k(0)=-5

y=-2x+5+(—x+9)

y=-3x>+4x+3x-7

Question 3 Page 424

y=5x—-(x+7)
y=5x—-x-7
y=4x-17

y=-2x+5-(-x+9)
y=-2x+5+x-9
y=—-x-4

y=x2+4—1
y=x"+3

y=-3x>+4x—(3x-17)
y=-3x"+4x—-3x+7
y==3x"+x+7

iii) y=x+7-5x
y=—4x+7

iii) y=—x+9—-(-2x+5)
y=-x+9+2x-5
y=x+4

iii) y=1-(x"+4)
y=l—x2—4
y=-x"-3

iii) y=3x—7—(=3x" +4x)
y=3x—7+3x> —4x
y=3x*—x-7

Question 4 Page 424

b) j(x)=4x+3-(3x-2)
J(x)=4x+3-3x+2

J(x)=x+5

J(-D)=-1+5

J-D=4
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Chapter 8 Section 1 Question 5 Page 424

a)  h(x)=—-4x’+5+2x-3 b) j(x)=—-4x"+5-(2x-3)
h(x)=—4x> +2x+2 j(x)=—4x*+5-2x+3
h(-3)=—4(-3)* +2(-3)+2 J(x)=—4x* —2x+8
h(=3)=-4(9)—6+2 J(0)=—4(0)* —2(0)+38
h(-3)=-40 j(0)=8

¢) k(x)=2x-3—(—4x*+5)
k(x)=2x—-3+4x>-5
k(x)=4x>+2x-8
k(3)=4(3)* +2(3)-8
k(3)=4(9)+6-8
k(3) =34

Chapter 8 Section 1 Question 6 Page 424

a) {xe R}, {yre R,y=-2}
y

2
fx) + gx)

=y

/{J O\ o

X
A

-4
-

b) {xe R}, {re R}

¥

16 fx) + gtv)
12

. f
7 s
. AN
/]
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Chapter 8 Section 1 Question 7 Page 424

a) b)
» fx)
12
4 £
o ; >
4 \
) —fix)
Chapter 8 Section 1 Question 8 Page 425
a)
WE=Z R+ / M=z~ H-3
L s
=z y=7 =z y=1
Ve=Z=-2"H
=z T=-1

b) i) f{x)=2"translated 3 units up
ii) f(x) =2 translated 3 units down

iii) reflection of f{x) =2" in the x-axis and a translation of 3 units up
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¢) i) {xeR}, {yeR,y>3}

The range is the domain of the inverse.

x=2"43
x-3=27
log(x—3)=ylog2

_log(x-3) .
log2

>3

ii) {(xeR},{yreR,y>-3}

The range is the domain of the inverse.

x=2"-3
x+3=2"
log(x+3)=ylog2
_ log(x+3)’ >3
log2

iii) {xe R}, {yre R,y<3}

The range is the domain of the inverse.

x=3=-27
2V =3-x
vlog2=log(3—x)

_log3-x) 5
log2

Chapter 8 Section 1

a)

M1=sinCH)

n=1.5707962 ¥=1

MHR e Advanced Functions 12 Solutions
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NE=T030H

n=1.5707962 Y¥=.196119H8H
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b) y=sinx+logx

ME=Yi{+¥e

[

n=z.14159:7 ¥=.49714987

X ftx) =sinx g2(x)=logx y=sinx+logx
0 0 undefined undefined

T 1 0.1961 1.1961

2

T 0 0.4971 0.4971
3 -1 0.6732 —-0.3268

2
2n 0 0.7982 0.7982

¢) y=sinx—logx

L el

H=3.1415827 Y=-.4871499

N
BRYVA

X ftx) =sinx g(x)=logx y=sinx—logx
0 0 undefined undefined

pia 1 0.1961 0.8039

2

T 0 0.4971 -0.4971
3 -1 0.6732 -1.6732

2
2r 0 0.7982 —-0.7982

d) see parts b) and ¢)
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Chapter 8 Section 1

a) i) C=120+#h

b) Y, =Cost

?1:120+R

n=ck =14t

Question 10 Page 425
ii) R=2.5h

Y, = Revenue
'!'2=2.SH

n=1td ¥F==rE

The break-even point is the point at which the revenue and cost are equal. When the vendor
has sold 80 hotdogs, the cost and the revenue are both equal to $200.00.

Flotl Flotz Flots
~N1 8128+
N =
M=
“Hy=
“Me=
“Me=
M=

Intersection

n=Ho =200

THDOOL]
amin=a
amax=264
Aec =26
Ymin=-158
Ymax=cHA
Y= 1=54
mres=1
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d) P(h)=2.5h—(120+h)
P(h)=2.5h—120—h
P(h)=1.5h-120

Flotl Flotz Flots THOOL]
~YM1E128+5 amin=a
~NeBEZ.9R amax=264
My xRN - AeC1=28
wAy= Ymin=-2548
“Me= Ymax=cda
wMMe= Y=o 1=50
| Ma= mres=1

WE=Ve-11

n=1td =10t

e) C(h): {he 7,0 <h <250}, {Ce R, 120 <C <370}
R(h): {he 7,0 <h <250}, {Re R,0 <R <625)
P(h): {he 7,0 Sh <250}, {Pe R, 120 P <255}

f) P(250)=1.5(250)—120

=255
The maximum daily profit is $255.
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Chapter 8 Section 1

a) i) C, =100+#

Question 11 Page 425

Flotl Flokz Flokz

~N1B188+5
N =
M=

“Hy=

“Me=

“Me=

LY r=

Interseckion
n-bb.obbbes Y=lb66.66667

C,=120+0.94

Flotl Flotz Flots
~NVM1B128+, 95
N =
M=
“Hy=
“Me=
“Me=
M=

Interseckion
n=rkt T=187.5

C; =100 + & has the most favourable effect on the break-even point since the vendor will

break-even after selling less hotdogs.

When the vendor has sold approximately 67 hotdogs, the cost and the revenue are both

equal to approximately $166.67.
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ii) Method I:
C,=100+h
Flokl Flotz Floks FE=vz-1
~Yi1B188+5 :
~NeBEZ.9R
wxEY -
“Hy=
“Me=

“NE= :
M= H=ZED ¥=z7E

C, =120+ 0.9k

Flotl Flotz Flots
~VM1B128+, 95
~NeBEZ2.9R
wxEY -
“Hy=

“Me=

“Me=

LY r=

WE=Ve-11

C, =120 + 0.9/ has the most favourable effect on the maximum profit. The potential
daily profit becomes $280.

Method 2:

G

Maximum daily profit = 2.5 — (100 + /)
=2.5(250) — (100 + 250)
=625-350
=275

G

Maximum daily profit = 2.5k — (120 + 0.9h)
=2.5(250) — [120 + 0.9(250)]
=625- (120 +225)
=280

b) Answers may vary. A sample solution is shown.
If you always sell a lot, choose C; (reduce the variable cost) since it has a higher maximum
value, but if you often sell around 70, choose C; (reduce the fixed cost) because it has a lower
break-even point.
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Chapter 8 Section 1

a) AC
Mi=105iniH)
u=1.E707963 |v=i0

b)

d)

ME=10sinlHi+1E

n=1.570796%

=zt

Question 12 Page 425

DC

Ve=1F

=

Cal)

A

N

n=1.5707962 1Y=1C

From the graph, the domain and range are: {te R}, {y € R, 5 <y <25}

i s

i) 25

iii)

MHR e Advanced Functions 12 Solutions
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Chapter 8 Section 1 Question 13 Page 426
a) The function and the total tiles pattern are the same.

b)

Floti FPlotz Flots -
Y1ERE ’
NYzB2K
\WiBE2MK
Wy=

“We= -
“We=
\We=

'|"-|=2<2H+Hj[2/'/

IHDI:I[:_I M= HeER+RTE

)

d)

Ysc =56 e j ~

wres=11 %=H ¥=II6

T(x) seems to converge with f{x) = 2".
e) Answers may vary. A sample solution is shown.

The rate of change of the exponential function is continuously increasing at a greater rate than
the other component functions.
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Chapter 8 Section 1 Question 14 Page 426

a) Yes, flx) + g(x) = g(x) + f{x) is true for all functions f{x) and g(x) using the commutative
property.
Examples may vary. A sample solution is shown.

Example 1: Example 2:

Sx)=x+7,g(x)=5x-3 fx)=a,g(x)=>b

f(x)+g(x)=x+7+5x-3 f(x)+g(x)=a+b
=6x+4 gx)+ f(x)=b+a

gx)+ f(x)=5x-3+x+7 =a+b
=6x+4

Example 3:

f(x)=x"—6x+2, g(x)zL—S

x+1

1
fx)+g(x)=x>—6x+2+—-5
x+1

=x2—6x+L—3
x+1

g(x)+f(x)=L—5+x2—6x+2
x+1

=x2—6x+L—3
x+1

b) No, fix) — g(x) = g(x) — fix) is not true for all functions f{x) and g(x).
Examples may vary. A sample solution is shown.

Example 1: Example 2:
fx)y=-2x+3,g(x)=5x-2 fx)=a,g(x)=>b
S(x)=gx)=-2x+3-(5x-2) fx)-gx)=a=b
=-2x+3-5x+2 gx)- f(x)=b—a
=—T7x+5 =—a+b
g(x)— f(x)=5x-2—(-2x+3)
=5x—-2+2x-3
=T7x-5
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Example 3:

fx)=x"-2x*+6, g(x)=2x" - 5x—3

f(x)—g(x)=x—2x" +6—(2x* = 5x-3)
=X —2x"+6-2x"+5x+3
=—x=2x"+5x+9

2(x)— f(x)=2x"=5x—3-(x’ - 2x" +6)
=2x =5x—3-x+2x" -6
=x’+2x*=5x-9

¢) The commutative property holds true for the sum of two functions, but not the difference of
two functions.

Chapter 8 Section 1 Question 15 Page 426

a)

M1=5inCH)

n=1.5707962 1Y=1

b)

Flotl Flotz Flots
“YMiEsincs—-E2
M=
M=
“Hy=
“Me=
“Me=
M=

ME=sinlH=-0)

AN
w

n=1.5707962 1Y=1

fix) =g(x), when c =0
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d)

g) i) {xeR},{peR,—V2<y<y2}

Flotl Flotz Flots
~MiEsinck
~NMerBsinCx—-E2
RV Y
“Hy=
“Me=
“Me=
M=

{xe R}, {ye R,-2<y<2}

ME=Yi{+¥e

n=1.5707962 1Y=2

i) shifted to the right and the amplitude is multiplied by \/5

Flotl Flotz Flots
~MiEsinck
~NMrBsinCH-ms2 )
RV Y
“Hy=
“Me=
“Me=
M=

ii) horizontal line

Flotl Flotz Flots
~MiEsinck
~NMerBsinCR-ma
RV Y
“Hy=
“Me=
“Me=
M=

iii) same as when c =0

Flotl Flotz Flots
~MiEsinck
NMerBsindE-2m)
RV Y
“Hy=
“Me=
“Me=
M=

i) {xe R}, {y=0}
i) (xe R}, {ye R, 2<y<2}

ME=Yi{+¥e

n=1.5707962 1Y=1

ZNGENG

ME=Yi{+¥e

n=1.5707862 1Y=0

ME=Yi{+¥e

n=1.5707962 1Y=2
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h) Answers may vary. A sample solution is shown.

When two equal waves meet crest to crest or trough to trough, the magnitude is doubled.

When two equal waves meet crest to trough, the waves cancel each other out.

Chapter 8 Section 1

a) y=-g(x)
=—(x+2)
=—x-2

b)

Mi=H+E

N

n=1

v=5

0 y=f(0)+[-gx)]
y=x+5+[-(x+2)]

y=3

[y

L

d)

Mi=H+E

v=5

Question 16 Page 427

S~

w=i y=3
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e) y=/(x)-g(x)
y=(x+5-(x+2)
y=x+5-x-2
y=3

WE=Y1-Y2 //'/

.’-’Jr Cd

-

u=y y=3

The results are the same.

f) Answers may vary. A sample solution is shown.
Subtracting the functions is the same as adding the opposite.

Chapter 8 Section 1 Question 17 Page 427

) =a,gx)=b
f(x)-g(x)=a-b

f()+[—g(x)]=a+(-b)
=a-b
f(x)-g(x) = f(x)+][-g(x)]

Chapter 8 Section 1 Question 18 Page 427
a) Fixed costs =12 000 + 3000 + 5000
=20 000
The fixed costs are $20 000. They are not affected by the number of games.
r1=20000
-
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b) Variable costs = 6x + 9x

)

d)

=15x

The total variable costs are $15/game. The cost increases per game at a constant rate.

Vz=1E%

n=1000 F=18000

C=20000 + 15x

This function represents the total operating costs.

?3:?1+?2

n=1000 F=2E000

The revenue is increasing at a constant rate.

R=20x
'!"1=2£IH

n=1000 20000

Flotl Flotz Flots
~N=2BEEa
~Mz=15R
=MV +Y:
My B2EE
“Ne=
“Me=
LY r=

Interseckion
n=H000 F=B0000

The break-even point is the point at which the revenue and cost are equal (the profit

equals zero).

When 4000 games are sold, the cost and revenue equal $80 000.
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f)

g)

h)

Y, = 20x — (20 000 +15x)

=20x-20 000-15x
=5x-20 000

Flotl Flotz Flots
~N=2BEEa
~Mz=15R
~NMzEY1+Y:
~NyB2ER
MY eBEY Y=Y
“Me=

LY r=

This function represents the profit.

o] o)
n=Ho00 =0

i) To the left of the x-intercept is a loss in profit.
ii) At the x-intercept is the break-even point.
iii) To the right of the x-intercept is a profit.

Answers may vary. A sample solution is shown.

i) The break-even point would move to the left and thus be reached sooner.

ii) The break-even point would move to the right and thus be reached later.

Assuming fixed costs stay the same.

Chapter 8 Section 1

Solutions to Achievement Check questions are provided in the Teacher’s Resource.

Chapter 8 Section 1

a)
Mi=kaniHl
(A
n=z Y=-z.1B50Y
b), ¢)

T/
]

n=1 L LU

Question 19 Page 427

Question 20 Page 428

Me=i

.({ , ;.{f

n=g ¥=e
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d)

NE=Y1+YZ F |

W= A4158z7 |v=3.44159z7

There appear to be an infinite number of intersection points.

e) g(x) intersects A(x) at the point of inflection due to the variable vertical translation.

Chapter 8 Section 1

a)

Mi=kaniHl

n=1

y=1 EEPNO7T

b), ©)

MEskaniHi-o

n=1

)

y= EEPYOPRE

d)

Question 21 Page 428

Me=-H

n=1

Me=-H

W=-3144E0% |Y=3.44159z7

There appear to be an infinite number of intersection points.

e) g(x) intersects A(x) at the point of inflection due to the variable vertical translation.
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Chapter 8 Section 1 Question 22 Page 428

Yes, the superposition principle can be extended to multiplication or division of two functions.
Answers may vary. A sample solution is shown.
Example 1:

Sf(x)=2x, g(x)=3
h(x)= f(x)x g(x)

=6x
Flokl Flokz Flokz e ;
N1 B2 EgLff
~VezB3 -
Yz BEE
wNy=
wNe=
“NE=
wNe= n=1 f
X fix)=2x gx)=3 h(x) = 6x
-2 -4 3 -12
-1 -2 3 -6
0 0 3 0
1 2 3 6
2 4 3 12
Example 2:

f(x)=12x%, g(x)=4x
hw) =L ()20
g(x)

12x*
4x
=3x,x#0

h(x)=

Flotl Flotz Flots W3=30
~MiE12RE
Nz BdE
b= K
“Hy=
“Me=
“Me= !
LY r= u=i ¥=3

x | fly=12x" | g(x)=4x | h(x)=3x

-2 28 -8 —6

-1 12 —4 -3

0

0
1 12
2 48

e [N "N K]
N[ WO

MHR e Advanced Functions 12 Solutions 778



Chapter 8 Section 1

The sum of two even functions is even.

Examples will vary. A sample solution is shown.

Example 1:
f(x)=x?, g(x)=x"
h(x)= f(x)+g(x)

=x* +x?
f(=x)=(=x)’ g(=x)=(-x)’
_ )2 — 4

f(=x)= f(x) even
h(=x) = (=x)* +(=x)
=x*+x?

h(—x)=h(x) even

g(—x)=g(x) even

Flotl Flokz Flokz

4
RN ARG & e
“Hy=
“Me=
“Me=
LY r=

Example 2:
y=cos x

Mi=CasiHl

N NS
AW

n=z.44188:27 1¥=-1

2
Y =C0S” Xt COSX

ME=Yi{+¥e
S v
n=xA44E88:" IY=0

The functions are all even.

Question 23 Page 428

Vi=H"z

n=g

Y=y

_ 2
y=cos x

Mescos(HI™e

AWAVI

WAV

n=z.14159:7

=1
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Example 3:

_ 1 _ H

Y x’ Y 2x

Mi=1i/Hz Me=1l2Hiz

n=e Y=.2F n=1 Y=.2F
_ 1 H

Y x’ 2x

ME=Yi{+¥e

I

n=-1 ¥=1.2t

The functions are all even.

Chapter 8 Section 1 Question 24 Page 428

B
fx+D)— f(x)=6x—-28
letx=1
F+1)= £(1)=6(1)-8
f(@2)-f)=-2
f(2)—26=-2  substitute /(1) =26
f(2)=26-2
f(2)=24
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Chapter 8 Section 1 Question 25 Page 428

D
Method I:
find the limit as x — oo
X XX asx— oo, — and — approach 0
3x 8 X X
== 3+—
X X X
_2
3
Method 2:
Suppose 245 2
PPose 3 18 7 3

32x+5)=23x+8)
6x+15=6x+16

but 1516
There is no solution.

Chapter 8 Section 1 Question 26 Page 428

1
4—-y x
1 1 1
—+4x+y—-yx-1=@4-y)+4| — |[+y—-y| — |-1
x 4—y 4-y
=4—1—y+y+—4 _
4-y 4-y
:3+4__y
4-y
=3+1
=4
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Chapter 8 Section 1 Question 27 Page 428

x=—orx=—4
A

(Ax—1)(x+4)=0
A+ Ax—x—A4=0
-A=C
A=-C
If the roots are negative reciprocals, then 4 = —C.

1
x=—orx=A4
A

(Ax+1D)(x+4)=0
A’ + Ax+x+ A=0

A=C
If the roots are reciprocals, then 4 = C.
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Section 2

Chapter 8 Section 2

Products and Quotients of Functions

Question 1 Page 435

a) even: A and B since they are both even functions;
odd: A and C since A is even and C is odd, B and C since B is even and C is odd.

b) Yes, two combinations multiply to form an odd function.

Chapter 8 Section 2

Question 2 Page 435

The product of all three functions is odd since there are two even functions and one odd function.

Chapter 8 Section 2
A:y=x;B:y=cosx;C:y=x"

A X B =even

'1'1=-Jbsi:-::l*c¢5_l::-:)

-
%

n=1.0471978 1Y=.52=E087H

B x C=o0dd

Mi=CosiHikn~=

P

="z =28/ 28797

Question 3 Page 435

AXC=o0dd

Vi=absihiki"3

n=g ¥=1im

AxBxC

Mi=absiHikcasiiiky =

n=4 Y=-16/.23cH
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Chapter 8 Section 2

a)

b)

y=(x=2)(x"~4)

y=x"—2x>—4x+8

{xe R}, {ye R}

Wi=(H=-2d(H"2=-4)

n=1 =z

_ox=2
y_x2—4

B x—2
C(x=2)(x+2)

y

1
yx+2

There is a hole when x = 2.

YT

S XE2, x#E2

Question 4 Page 435

There is a vertical asymptote at x =—2 and a horizontal asymptote at y = 0.

1
The domain and range; {x € R,x#2,x#-2}, {y € R,yiz,y?&O}

L P il

it

H=-1 ¥

=1
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_x2—4
Cx=2
(x=2)(x+2)
C (x-2)
y=x+2,x#2
There is a hole when x = 2.
y=2+4+2
=4
2,4)
The domain and range; {x € R,x#2}, {ye R,y #4}

v1=tx*z-T’i/)¢/

f‘"

© vy

n=z ¥=£
Chapter 8 Section 2 Question 5 Page 436
N cosx
a) y=095cosx, {xe R}, {re R} b) y=095x,{xe R}, {re R}
=095 K CoslH) '|'1=c;3-5(:-lil.’il3l.9_5“:-lil
LA NN N A
VARAS G = R vy
n=:.14159:7 .'|'='.5511?0? n=:.14159:7 .'|'='1.1?'1553
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) y=0'95 ,cosx#0
COSX

Qn+)rx

The vertical asymptotes are x = , n € Z and the horizontal asymptote is y = 0.

2n+1
The domain and range; , {x € R, x # M, e Z},{ye R,y#0}
P1=00.95>R2 Cos(RID
H=1q .'|'=1.?552?'15
Chapter 8 Section 2 Question 6 Page 436

a) Both functions are exponential, with fish increasing P(¢) and food decreasing F(¢).

P(t) £(1)
W1=Z0001. 0504 We=100000. 9214

R=iE  V=GZ3.67HME R=iE _ ¥=zBA.297Y

b) P(f): {te R}, {Pe R,P=>0}
FiH: {te R}, {Fe R, F>0}

Il‘lttl"!'t':l'll:ll‘l
n=9.10915z¢ Y¥=4&/.HHZEH

The point of intersection is approximately (9.11, 467.88).
In 9.11 years, the number of fish and the amount fish food both equal 467.88.
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d) Answers may vary. A sample solution is shown.
This function is the amount of fish food minus the number of fish. When the function is
positive, there is a surplus of food. When the function is negative, there is not enough food.

n=1 F=a0k

e)

] )
n=9.10815zz Y=o,

The #-intercept is approximately 9.11. It is the same as the crisis point.

f) Answers may vary. A sample solution is shown.
P(t) should start to decrease since the amount of food is decreasing.
The graphs might level off at the crisis point.

Chapter 8 Section 2 Question 7 Page 436
a) Answers may vary. A sample solution is shown.

This function represents the ratio of food to fish. If the function is greater than one, there is
more than enough food. The graph is decreasing.

W=tz

n=9.11 ¥=.99988/96

b) The coordinates at the crisis point are approximately (9.11, 1). This means that after
9.11 years, the amount of food is equal to the number of the fish.

¢) Before the crisis point there is plenty of food. At the crisis point there is exactly enough food.
After the crisis point there is not enough food.
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Chapter 8 Section 2 Question 8 Page 436

a) The shape of the graph is a semi-circle. The graph is even since it is symmetric about the y-

axis.

Ni=T(zE-H"2)

n=4 =z

b) The graph of g(x) is odd since it is symmetric about the origin.

Me=sinlHl
| R
n=h Y=-.7EBROZE

¢) Predictions will vary. Sample prediction: The graph will be sinusoidal and have limited
domain and range. It will be odd.

W E=5inCHI(ZE-H"2)

n=-1 F=-h.iz2349

AW
Y

n=1.5047102 1Y=Y.PEFBOEP

d)

Domain: {x € R,-5<x<5}; Range: {y e R,-4.76 <x<4.76}
Estimate since the maximum occurs at an unknown x-value.
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Chapter 8 Section 2

a)

b)

sinx
25-x*
25-x*>0
25> x?

—S5<x<5
The function is odd since it is symmetric about the origin.

Domain: {x € R, -5 <x <5}; Range: {y € R}

M=5inRI AT (2E-H2ND

.
—

n=4 Y=-.2beenst

N25-x7 .
y=——,sinx#0,x2-7w,x#0,x#x

sinx

The function is odd since it is symmetric about the origin.
Domain: {x € R,-5<x<5,x#-n,x#0,x#x}; Range: {y € R}

W= CEE=-H" 2D sinlH)

n=g ¥=E.0z96H8Y
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Chapter 8 Section 2 Question 10 Page 437

a) P(?) is exponential and increasing, while F(¢) is linear and increasing.
Wi=a01.021 4 Ve=B+0.044
E —_— E —_—

u=K Y=5.6z44BY8 u=K ¥=H.Z

b) y=8+0.04¢t—6(1.02)
Answers may vary. A sample solution is shown.
In 2008, there is a surplus, since the function is positive.
After 2019, there will be a food shortage.

VE=B+0.048-601. 020"
s I

u=K y=i EFEEiE:

Answers may vary. A sample solution is shown.

Fi
n=19.14348z Y=o

After about 19 years there will be a food shortage.

¢) (0,2); In 2000, the maximum is 2, which is the amount of the surplus of food.
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Chapter 8 Section 2 Question 11 Page 437

a) The function is decreasing.

WE=CE+0. 0430 B0 021

u=19 y=1.00z1B89

b) The food production is a maximum in 2000. This is the same as in 10c).

F F
¢) When P(g >1, there is a surplus of food. When % <1, there is a shortage of food. For

Terra, there is a surplus of food before 2019 and a shortage of food after 2019.
Chapter 8 Section 2 Question 12 Page 437

Answers may vary. A sample solution is shown.
Trade the surplus now to save for the future shortage or to improve the food production plan.
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Chapter 8 Section 2

Question 13 Page 437

a) pua(?) is periodic; {t € R, 12 0},{pax € R, 0.05 < p,y <0.95}
Pres(?) is quadratic, increasing and then decreasing;
{te R’ 0<t< 7}’{pYes € R’ 0 SpYes < 098}

b)

d)

Ask(t)

M1=0.4E5inlHI+0.E

n=1.t¢ ¥=.949989086

@ days after the dance

At the maximum values of p44(?), which occur at 2y

Yes(t )

Ve=-0.0BR(H-7)

n=z.t ¥=.

T St ¢

2

days after the dance.

Carlos is most likely to ask Keiko to dance approximately 1.6, 7.9, 14.1, .... days after the

dance.

At the maximum value of py,.,(¢), which occurs approximately 3.5 days after the dance.

Answers may vary. A sample solution is shown.
The zeros of this graph are the points of intersection of the graphs py..(f) and p 4u(?)

These are the points at which the probabilities are equally likely.

Above the x-axis, Carlos is more likely to ask than Keiko is likely to say yes.
Below the x-axis, Carlos is less likely to ask than Keiko is likely to say yes.

W E=0 SRR+ 0. S+ 008K

n=t ¥=-./z151E8
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Chapter 8 Section 2

a) y=(0.45sint+0.5)[-0.08:(t=7)]
y=(0.45sint+0.5)(—0.08* +0.56¢)

b)

d)

Question 14 Page 437

y =-0.036¢" sinz +0.252¢sint — 0.04¢* +0.28¢

V=00 ESinCHI+0. 50 -0, 08K

n=e.l Y=./z1z6/cH

.

H'JI;I"‘II.II‘"I
n=c.ilz1z98: Y¥=.7:149498

There is approximately a 73% chance of Carlos and Keiko agreeing to date 2.1 days after the

dance.

V1= -.0zaR"zsinli)+. 2EZHsin.

n=s =0 I\".

Carlos has no chance of dating Keiko after 7 days.

Answers may vary. A sample solution is shown.
Force Carlos to ask Keiko out after 3.5 days, when she is most likely to say yes.
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Chapter 8 Section 2 Question 15 Page 438

Yes, the product of functions does commute.
Examples may vary. A sample solution is shown.

f(x)=5x-2, g(x)=-3x+1 f(x)=a, g(x)=>b
S(x)g(x)=(5x-2)(-3x+1) S(x)g(x)=axb
=—15x> +11x -2 gx) f(x)=bxa
g(x) /()= (Bx+1)(5x-2) axb=bxa,a, beR
=—15x" +11x-2

S(x)g(x)=g(x) f(x)
Chapter 8 Section 2 Question 16 Page 438

No, the division of two functions does not commute.
Examples may vary. A sample solution is shown.

f(x)=x*-9, g(x)=x+3

f(x) _x*=9
g(x)_x+3
_(x=3)(x+3)
B x+3
=x—-3, x#-3
8(x) _ x+3
S 2% -9
B x+3
C (x=3)(x+3)
= ! ,X#E=3,x#3
x—
1), 8
glx)  f(x)
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Chapter 8 Section 2 Question 17 Page 438

x-intercept 0, y-intercept 0

horizontal asymptote y =0

For x <0 the function is negative and increasing.

For 0 <x <4.33 the function is positive and increasing.

For x > 4.33 the function is positive and decreasing.
asx —oo,y—0

as X — —oo, ) — —oo
Domain: {x € R}; Range:{y € R, y<4.04}

=tz R 3 /ae_\-——

- Haxirumm
ik | [ =4 n=b.Z2H0B6E  Y=Y.036e430E
Chapter 8 Section 2 Question 18 Page 438

Solutions to Achievement Check questions are provided in the Teacher’s Resource.

Chapter 8 Section 2 Question 19 Page 438

a),c¢) i) The square of f{x) is even, since the product of two even functions is even.

Examples may vary. A sample solution is shown.

f(x)=x*, k € Z is an even function

L] =[]

=x* k eZ is an even function

f(x)=rcosx is an even function

2 . .
[f(x)] = cos” x is an even function

Mi=CasiHl Mescos(HI™e

n=z.44188:27 1¥=-1 n=z.44188:27 1¥=1

NAAARVAV/\VAV/
VALY
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ii) The cube of f{x) is even, since the product of three even functions is even.
Examples may vary. A sample solution is shown.

f(x)=x*, k € Z is an even function

[T =[]

=x% k € Z is an even function

| .
J(x)=—, is an even function
X

1 . .
[ f (x)]3 = —, is an even function
X

Vi=1/Hz Ne=1/H"8

\,

H=.E Y=y =-t _ Iv=6Y4

a), ¢) iii) The nth power of f{x) is even, since the product of n even functions is even.
Examples may vary. A sample solution is shown.

f(x)=x*, k € Z is an even function

o] =[]

2
= (xk”) , n, k €7 is an even function

b),¢) i) The square of f{x) is even, since the product of two odd functions is even.
Examples may vary. A sample solution is shown.

f(x)=x*"" keZis an odd function

L] =[]

=x**? [ eZ is an even function

f(x)=sinx is and odd function

2 . . .
[ f (x):l =sin” x is an even function

M1=5inCH) MessinltHiI™e

AN AN N AVAAVAN
N

n=1.5707962 1Y=1 n=1.5707962 1Y=1
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b), ¢) ii) The cube of f{x) is odd, since the product of three odd functions is odd.
Examples may vary. A sample solution is shown.

f(x)=x*"" k eZis an odd function

[r] =[]

=x%* k eZ is an odd function

f(x)=x" is an odd function

[ /()] =’ is and odd function

Vi=H"3 ] Ne=n"g

H=z v=g M=z 1" Iy=-51z

b) iii) [f{x)]" is even if n is even and [f{x)]" is odd when 7 is odd.
Examples may vary. A sample solution is shown.

f(x)=x**" keZis an odd function

[rea =[]

— x2nk+n, k, ne Z
If n is odd, then f(x) is odd

If n is even, then f'(x) is even
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Chapter 8 Section 2 Question 20 Page 438
2
a) period = Tﬂ: or simply 7

L= % T2, where L is the length of the pendulum, g = 9.8 is the force of gravity,
T

T is the period
98
L=—-(7")
4’

=2.45
The length of the pendulum is 2.45 m.

b) original function
WA=00, 85 HI10CosZH)

n=b.cB185: Y=7.2449148

i) Air resistance reduced ii) pendulum lengthened
W1=00. 98" W10 CasiERD W= 88 HI10Cos0. 1)

n=6.2B3185* Y=H.BO07HBABE n=6.2B3185: Y=-E.BE1zE9
The amplitude is greater. The period is longer.

Chapter 8 Section 2 Question 21 Page 438

x+2 —12 X o_g

100 700
100x +xy =1200 100x — xy =800
100x +xy =1200
100x —xy =800
200x =2000
x=10
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Chapter 8 Section 2

L 7 15
12 4 X
L Iy

L xL=1
15

[ XI,=15=1=—
ll
Zz><l3:4:>12=i
13
Qxh=x
4

1
x= l_ X 1—5 substitute 12

3 1
60
X =
L X1,
60

xX=—

7

Chapter 8 Section 2

fgy=L
y

1etxz500,y=g

£(600) = f(SOOx g]

_ /(500)
G
5

won|w

Il
w
X

|,

Il
|

Question 22 Page 438

Question 23 Page 438
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Chapter 8 Section 2 Question 24 Page 438

V.= 9x%x11x38.5 Volume of the container

=3811.5
3BIL.5=1.1V,
V. =3465 Volume of the water
3465
v9xl1l
h, =35 Height of the water

The water should be filled to a depth of 35 cm so the ice does not rise above the top of the
container.
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Section 3 Composite Functions

Chapter 8 Section 3 Question 1 Page 447

a) y=—(x+3)%+2 b) y=[(-x+2)+3] ¢) y=—(-x+2)+2
y=—(x*+6x+9)+2 y=(-x+5) y=x
y=-x"—6x-17 y=x2—10x+25

2
d) y=[(x+3)2+3]
y=(x*+6x+9+3)°
y=(x"+6x+12)
y=x"+6x" +12x7 + 6x° +36x% + 72x +12x7 + 72x + 144
y=x*+12x° +60x* +144x + 144

e) x=—y+2
y=2-x
fl=2-x
FHf@)=2-(-x+2)
=x
Chapter 8 Section 3 Questions 2 and 3 Page 447
a) {xeR}, {yeR,y<2} b) ixe R}, {yeR,y20}
V1= "W z-ai-7 i 'f1=:-{2-10:-_{+25k /
! !
=-1 ¥=-z n=z [ =4
¢ {xeR} {yekR d) xeR}, {yeR,y29}
V1= s ?1=H“H+12UOH'I"2+1HHH_
u=i =z H=-z =8 t
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e) {xeR},{reR

=i ;
=z =
Chapter 8 Section 3 Question 4 Page 447
2 (/)= b g(-)=—
(x2+2x—4)+1 —2+1

——1
1
T F(g(-2)= (-1 +2(-1)~4

02 +2(0)-3 =5

1

x2+2x-3
1

1> +2(1)-3

© g(f(x)=
g(f)=

= %, undefined

1
(-3)* +2(-3)-3

g(f(=3)=

= %, undefined
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Chapter 8 Section 3 Question 5 Page 447

a) B(?) is decreasing at a constant rate.

Vi=40-0.53

b) B(0)=40-0.5(0)

=40
The Blue party has 40% popularity at the beginning of the campaign.

¢) From the equation B(¢) = 40 — 0.5¢, the slope is —0.5.
The popularity of the Blue party is decreasing by 0.5%/day.

d) Answers may vary. A sample solution is shown.
No, you cannot tell if these are the only two parties in the election. The Blue party starts off
with 40% and the Red party with 20%, there is a good possibility that there are more than two
parties. Knowing the percent of undecided voters would help.

Chapter 8 Section 3 Question 6 Page 447

a) R(1)=20+0.75[40— (40— 0.5¢) ]
R(t)=20+0.75(0.5¢)

R(t)=20+0.375¢t
The graph is increasing at a constant rate.

NE=z0+0 3750

b) R(0)=20+0.375(0)

=20
The Red party has 20% popularity at the beginning of the campaign.

¢) From the equation R(¢) =20 + 0.375¢, the slope is 0.375.
The popularity of the Red party is increasing by 0.375%/day.
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d)

Flotl Flotz Flots
~NB48-. 5x
N EZ2E+ . 3V0R
M=
“Hy=
“Me=
“Me=

LY r=

Interseckion

n=cc BE/1YE  Y=2H.E/1420

Answers may vary. A sample solution is shown.

If the election is held before 22.9 days, the Blue party will win. If the election is held after
22.9 days, the Red party will win. 22.9 days is approximately when the two functions

intersect.

Chapter 8 Section 3

a)

b)

)

Flotl Flotz Flots
~Ni1B48-. 5x
~NVeBZ28+. 370K
N xE1eE-Y -Ye
“Hy=

“Me=

“Me=

LY r=

Inkerseckion™
n=g0

N=EQ e

Question 7 Page 447

Fi=40-5%

H=Bi ?::.Hﬁ““-a_h

J(¢) represents the voters not decided on the Red or Blue parties. The graph is increasing at a

constant rate.

See graphs in part a).

Answers may vary. A sample solution is shown.
The third party will win if the election is held before 80 days. At 80 days, both the red party

and the third party have 50% of the vote, while the Blue Party has 0% of the vote.

Answers may vary. A sample solution is shown.

If there were a fourth party, it would split the popularity in ¥(¢), and we could not tell who

will win at any point.
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Chapter 8 Section 3 Question 8 Page 447

No, flg(x)) = g(f(x)) is not true for all functions f{x) and g(x).
Examples may vary. A sample solution is shown.

fx)=x+1,g(x)=2x
S(g(x)=2x+1

g(f(x)=2(x+1)
=2x+2

S(g(x) = g(f(x)

Chapter 8 Section 3 Question 9 Page 447
a) x=)°

y=x3

1 3
b) f(f(x)= xSJ

Il
=

—

R
x)3

o f(f(x)=

=

d) The answers are the same.

e f(f(3)=3 fU3)=5 fU=)=-1

f(ff1 (x))=x for all values of x.
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Chapter 8 Section 3 Question 10 Page 448

Answers may vary. A sample solution is shown.

1
Letf(x):m g(x)=x-9
1
x:? x=y-9
y
1
y+2=— y=x+9
X
1 -1
y=—=2 g (x)=x+9
X
[x)===-2

f(fil(x))zl— g(g_l(x))=x+9—9
(x—2]+2

=X
_1
1
X
=X
S (@)= -2 ¢ (g(0)=x-9+9
x+2 =X
=x+2-2
=x

Yes.
f(f'(x))=x for all functions whose inverses are functions

' (f(x))=x for all functions whose inverses are functions

MHR e Advanced Functions 12 Solutions

806



Chapter 8 Section 3 Question 11 Page 448

a),b) y=sin’x
Mi=siniHiz

JAVAVTAVAY

n=1.5707962 1Y=1

¢) Yes, the function in part a) is periodic, since it repeats itself from left to right.
d) {xeR},{yeR,0<y<1}
Chapter 8 Section 3 Question 12 Page 448

a) y=sin’x
Mi=sinlHi~=

JAV FANS
iRy

n=1.5707962 1Y=1

The function is periodic since it repeats itself.
{xeR},{yreR,-1<y<1}

b) Answers may vary. A sample solution is shown.
The functions are both periodic and have a maximum value of 1. The functions differ in their
minimum values (0 versus —1) and period (& versus 27z). One function is even, while the other
is odd.
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Chapter 8 Section 3

a)

b)

)

t

C@)=154[121x2ﬂ]+5855

t

C(t)=18.634x 252 +58.55

I B B il K i P i

n=to ¥=94.8=75H

Method 1:

Flokl Flotz Flots
NY1E1S. B34 02 S
E2324+55,.55
~NYzB184
M=
“Hy=
“Me=
LYE=

Question 13 Page 448

Interseckion
n=50.978605 ¥=10d

It will take approximately 60 years to reach 100 ppm.

Method 2:
100 =18.634 x 252 + 58.55

41.45=18.634x23

41.45 =
=log2%

lo
18.634
41.45 t
0 =—1I1og?2
g18.634 52 g
o 41.45
R g18.634
52 log?2
52log 41.45
;= 18.634
log?2
=60.0
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Chapter 8 Section 3

Question 14 Page 448

Answers may vary. A sample solution is shown.

Letf(x)=x+3 and g(x)=2x-5

x=y+3 x=2y-5
y=x-3 2y=x+5
+
Sl=x-3 y=2
-1 x+5
X)=
g ()=—

(fog) =] rlexn]’
=[2x-5+3]

=[2x-2]"
x=2y-2
2y=x+2
x+2
T2

¢ (re) = B2

x+2

Therefore, (f ° g)_l (x)=(g" o f)x).
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Chapter 8 Section 3

a) The graph is parabolic and decreasing.

b)

V1= 0. 103 +E)z+B0

R=11.7E  V=E1.9437E

La

Zero \
W=zT.ZEYZFL Y=o

{peR,5<p<23.28)

Question 15 Page 448

¢) This graph does not show the optimum price since there is no maximum.

d)

R(p) =[-0.1(p + 5)* + 80]p

irz=0-0.1(H+Ez+B003

n=1%.00 ——Y¥=61H.83250 +

e) Funky Stuff should sell Funky Teddy Bears at $13.08 each, which would bring a revenue of

$618.83.
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Chapter 8 Section 3 Question 16 Page 448

a) W(t)=34J100+25¢

b) {te R,t20}, {WeR, W30}

WA=ZL0100+2EH)

n=ck L - LR

Chapter 8 Section 3 Question 17 Page 448

Solutions to Achievement Check questions are provided in the Teacher’s Resource.
Chapter 8 Section 3 Question 18 Page 449

a) {xe R,x>0}

b) The function can only exist when sin x > 0; it will be periodic and only no-positive y-values
since sin x is never greater than 1.

¢) y=log(sinx)
M1=To3CsinlHa

XARARA

n=s T=-.1B2443E

{xe R,2ne<x<(@2n+Dma,ne Z},{ye R,y<0}

d) Similar to part c¢), but shift g to the left.

MHR e Advanced Functions 12 Solutions 811



e)

y = log(cos x)

M1=To3casil

-

n=.7BE=0816

AN

F=-.1C0Eit

(4n-5)n <

{xeR,
2

re (4n-3)m

Chapter 8 Section 3

1 2
a) y:(;J -9

1
y=—F-9,x#0
X

,neZ},{yeR,ySO}

Question 19 Page 449

To find the range find the inverse of y = f(g(x)).

1
x=—2—9

y
X+9=—

Y
y=—

x+9
1
x+9

yi=%

,x>-9

{XG R,X?EO}, {ye R’y>_9}
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1

b) y= 5 ,X#-3, x#3
x°=9

To find the range, find the inverse of g(f(x)).

1
y =9

X =

¥ =9==

X

y2=l+9
X

y=i1fl+9,x>0,xﬁ—l
X 9

xe R, x#-3,x#3}, eR,yS—l,y>0
9

)
M=1/(Hz)-9 |4 Vi=1/CHz-82
ik | :'|'='H.53?5 n=:.1 Y=1. 639343
Chapter 8 Section 3 Question 20 Page 449
4 km/h
5 km/h

d = speed X time

d(t)=+/(4t)* +(5t)°
=~161* +25¢*
=41z
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Chapter 8 Section 3 Question 21 Page 449

ay+b
x:cyy—+d
cxy+dx=ay+b
cxy—ay=b—dx
y(ex—a)=b—dx
_ b—dx
Cox—a
b—dx

cxX—da

)=

Chapter 8 Section 3 Question 22 Page 449

(9499 + 999 + 9999 + 99 999 + 999 999 + 9 999 999 + 99 999 999 + 999 999 999) +~ 9

=123 456 789
It does not contain the digit 0.
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Chapter 8 Section 3 Question 23 Page 449

VI-+l-x=x,0<x<1
2
( l—Vl—xj =x’

1-VI-x=x"

1-x>=+1-x
2 2
(l—xz) =(\/1—x)
1-2x2+x*=1-x
x=2x2+x=0
x(x*=2x+1)=0

x(x=D(x*+x-1)=0
x=0

x=1
or
P e
2(1)
J5 —1-5
2

L
m

1S an extraneous root

,since 0<x<1, x=

—1+\/§

X =

2

Therootsarex=0orx=1orx=

2
Chapter 8 Section 3 Question 24 Page 449
x+y=7
xy =25
L
X Yy xy xy
_x+y
Xy
_
25
Chapter 8 Section 3 Question 25 Page 449

210,321, 320, 310, 432, 431, 430, 421, 420, 410
There are 10 decreasing three-digit numbers less than 500.
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Section 4

Chapter 8 Section 4

a), b)

a), b)

Inequalities of Combined Functions

Question 1 Page 457

i) The minimum number of homes will decrease and the maximum number of homes
will increase. From the intersection points, the approximate number of homes

iii)

becomes 44 <n<442,ne Z.

(Note: This is based on building whole houses, no partial houses.)

Flotl Flokz Flokz

~N B8+E. A5
MYeELl.ETCHD
M=

“Hy=

“Me=

“Me=

LY r=

Interseckion
n=hE.032798  Y=10.495802

Interseckion
n=hye. 1038y Y=EE.e4e0zs

The maximum potential profit will increase. From the maximum of the difference
function, the maximum potential profit becomes approximately $3.0 million.

Flotl Flotz Flots
<M1 BS+E. A58
~NMeBl.el0H
wxEY -
“Hy=
“Me=
“Me=
LY r=

Haximum
n=190.24962 Y¥=z.0z448:2H
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Chapter 8 Section 4

Question 2 Page 457

a) i) There will be no minimum or maximum number of homes, since the cost is higher than

the revenue.

ii) There will be no profit, but a minimum loss of $153 846.

b) i)

Flotl Flokz Flokz

~VY1E184+8, BESH
“YeELl.ETCHD
M=

“Hy=

“Me=

“Me=

M=

Vi=10+0. 0654

M=ici .  y=19.BiE

Ne=1.81CH)

FELS ¥=19.6611:9

This is a zoomed view showing that the two graphs do not cross.

b) ii)

Flotl Flotz Flots
~VM1E18+8, BESH
~NVMeBl.Eel0H
wxEY -
“Hy=
“Me=
“Me=
M=

Chapter 8 Section 4

Haximum .
n=1t1.479z4 Y=-.1tzBY46EE

Question 3 Page 458

a) From the graph, the points of intersection appear to be (0, 0) and (1, 1).

i) f(x)>g(x) for (—,0)U(0,1)

ii) f(x)<g(x) for (1,00)
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b)

¢) f(x)—g(x)>0 for (—,0)(0,1)

This is the same answer as in part a) 1).

Chapter 8 Section 4

a)

Mi=H+E

-/./' ]

%=1 v=5

b)

WE=CH+E)/ (20D

n=1 =z

Question 4 Page 458

NE=z™H

"

n=1

y=z
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Interseckion
n="4.96H0%

v=.03194878

e

n="4.96H0%

Tntcrsechion |

=1

ii) When y=

i) When y= uEx)

v(x)

u
\%

(

) <1, u(x) < v(x) for approximately (—eo,—5) U (3,00).

X)
X

Chapter 8 Section 4

a)

Ni=H*z+Bi z-114-12

n="3

N\

¥=B8

Intersection |
H=z

=8

£

Tntersection |

=1

> 1, u(x)>v(x) for approximately (-5, 3).

Question 5 Page 458

VE=-H"Z-H+iz

n="3

N\
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b)

TS TS

Interseckion Interseckion
H=-B.PPE00Z Y= -PIL7EO0Z W=-1.227998 Y=11.7200189

aN
-

Il‘ltltl"ili:':h':ll‘l

i)  f(x)> g(x) for approximately (—9.77,-1.23) U (2,0).
ii) g(x)> f(x) for approximately (—e0,—9.77)U(~1.23,2).

Chapter 8 Section 4 Question 6 Page 458

Answers may vary. A sample solution is shown.
y =flx) - g(x)
f(x)—g(x)>0, f(x)> g(x) for approximately (—9.77,-1.23) U (2,)

f(x)—g(x)<0,g(x)> f(x) for approximately (—o,—9.77) U (~1.23,2)

"-_,_.-' '"'-_,_.-'

o] ) i ] ) i
n="8.77200g Y=o n="1.2&79898 Y=o

.'-.‘qr-:-" F
H= Y=
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Chapter 8 Section 4

Question 7 Page 458

a) Answers may vary. A sample solution is shown.
Subtract g(x) from f{x).

b) y=x-(x—

2)*

y=x—(x"—4x+4)

y:x—x2+4x—4

y=-x"+5x—4

¢) Yesy=g(x)—f(x) could be used to show where f{x) > g(x) and g(x) > f(x).
When the graph is above the x-axis, g(x) > f{x).
When the graph is below the x-axis, f{x) > g(x).

Chapter 8 Section 4

™Yz B
M=
“Hy=
“Me=
“Me=
M=

Flotl Flotz Flots
SYiEsindE)

sin x <x for (0, o).

Chapter 8 Section 4

Interseckion
n="./oaeaY?

=587 7478

Intersgeckion |
H=Y

¥=1im

x> 2%, for (—e0,—0.77) U (2,4)

Question 8 Page 458

Intersection |
n=0 =0

Question 9 Page 458

Intersection |
n=g =4

MHR e Advanced Functions 12 Solutions

821



Chapter 8 Section 4

a)

b)

2= -th+r )iR-15)
="

n=t

n=1it

Question 10 Page 458

5 < p <15, note the minimum restriction on p

(peR,5<p<15}, {Ne R, 0<N<I120}
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Chapter 8 Section 4

Question 11 Page 459

a)
NE="CH+7 20 -1500
n=k Y=a00

b) 5<p<I15
This result is the same as in question 10 part b).

¢ Np) R(p)
H'JIII'"II.II‘"I i‘d:(il'"ll.ll'ﬂ"""""
ashoggoodl Y=izi n=R.1E5E87: Y=HEY4.489BZ

The maximum of N(p) is at (4, 121), while the maximum of R(p) is at approximately (9.16,

864.47). The maximum revenue occurs at a different point then the maximum number of

people attending the show.

The price affects where the maximum is.

d) The optimum ticket price should be $9.16 to bring in the maximum revenue of $864.47.
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Chapter 8 Section 4 Question 12 Page 459

a) y=150—5(p+7)p— 15)
WE=1E0+5Y

n=9 T=az0

b) This is the profit function.
u=tve-Yz

n=10.69 Y=2Bz.HE779

2eF 2eFo
n=h.c981458 Y=0 n=1y4.2284149 Y=0

R(p) — C(p) > 0, for approximately (6.30, 14.24). This is when there is a profit.

d) The maxima of y = R(p) and y = R(p) — C(p) do not occur at the same value of p.
C(p) changes the maximum in the profit function.

N

Haximurm
n=10.p9z9z8 Y=zB=.B:/8E

e)

According to the graph, the maximum profit per showing is $283.83 when the ticket price is
$10.69.
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Chapter 8 Section 4 Question 13 Page 459

YA

2eF 2&Fo
n=.cc09p981 Y=-HE-1:= n=./4Y45pH=9 Y=HE-1:=

/] \J \

2eF
n=1.zeBi6rc Y=-4.BEE-i: n=1.7/917/p59 Y=9OEE-1i:

The mass is below the equilibrium position at approximately
0<¢<0.22,0.74<t<1.27,and 1.79 <t < 2.

Chapter 8 Section 4 Question 14 Page 459

Answers may vary. A sample solution is shown.

fx) =35, g(x) =-1
1=K

[
Cal)
L

¥=z y=£
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Chapter 8 Section 4

a)

b)

d)

Flatl Flotz Floks
~NMAECBL ZEEHIR
MY zEE. 1HE+HE. dE+E

M=
“Ny=
“Me=

LYE=

There are 2 points of intersection. They are the points where revenue equals cost.

Interseckion

n=.BEz2z11e Y=2.41409:2H

R>C, for0.853 <n<7.813
When R > C there is a profit.

E=vi-ve

u=g Y=z.E

e)

Question 15 Page 459

Interseckion
n=r B1Z4ZEE Yo11.2303Es

2

Haxirurm
WY ZZZZEZY VWS pEEEEEE

i) The optimum number of units sold is approximately 4333.

ii) 3633 +4333 = 0.84

The maximum profit per unit sold is approximately $0.84/unit.

iii) The total profit is approximately $3633.

Answers may vary. A sample solution is shown.

Revenue depends on the price and quantity sold, so the result may not be linear.
Cost depends on materials, employees, and other factors which may not be linear.
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Chapter 8 Section 4 Question 16 Page 460
a) C(n)=280+8n

b) R(n)=45-n)n

¢) R(n)>C(n)

d)

Flotl Flakz Flokz
~N BZ2EE+ER
MYz ECGS—K R
wNar=
“Ny=
Hl.l'ls= A A A A A A A A A A A A A A ']
ULl Interseckion
wNe= n=10.6101%= Y=zpY4.BB10B

Intersection
H=26.7BOH67  Y=491.11809Y

11<n<26
Claire should build from 11 to 26 birdhouses to make a profit.

n=19 ¥=B8e

Since Claire cannot sell half of a birdhouse; she should build 18 or 19 birdhouses at a profit
of $62.
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Chapter 8 Section 4

Solutions to Achievement Check questions are provided in the Teacher’s Resource.

Chapter 8 Section 4

Answers may vary. A sample solution is shown.

flx) =sin x, g(x) =0.5

Flotl Flotz Flots
“YiEsinCE
~NMzEA.S
M=
“Hy=
“Me=
“Me=
LY r=

Chapter 8 Section 4

Answers may vary. A sample solution is shown.

a) flx) =2x, g(x) =0.5x"

Flotl Flokz Flokz

M B2
~NeBE. SxE
M=

“Hy=

“Me=

“Me=

M=

Intersection |
n=4 =8

Question 17 Page 460

Question 18 Page 460

A
oV

Question 19 Page 460

Intersection |
n=n F =i
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b) Yes. For example, f{x) = 4x, g(x) = x°

Flotl Flotz Flots
™Y B
] =

M=

“Hy=

“Me=

wNE= Intersection |
wWo= w=n & I¥=n

Interseckion
n=4 rd

¥=1im

Chapter 8 Section 4 Question 20 Page 460

a) Answers may vary. A sample solution is shown.
J) =—(x=3)(x +3),g(x) =x+3
flx)=>0

2Rk / " \ 2Rk / " \
= -3 v H=3 v

2(x)— f(x)>0, for (—eo,—-3) U (2,0)

cRFo i o] ) i
n="3 =0 n=g =0

b) Yes, there is more than one solution to part a) .
Sx) =-2(x —3)(x + 3), g(x) = 2x + 6 will give the same solution.
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Chapter 8 Section 4 Question 21 Page 460

Answers may vary. A sample solution is shown.
fx)=x+3)(x—-4)+1and g(x)=1

Flotl Flokz Flokz
SR CRFI I CR—40+1]
~NeE1
My RN N e
“Ny=
~He=
~NE=
L P L P
=-: =1 ik | =1
Chapter 8 Section 4 Question 22 Page 460

7+6+5+4+3+2+1+0=28

The first person shakes hands with 7 people besides themselves, the second person shakes hands
with 6 people besides themselves and the first person, the third person shakes hands with 5 people
besides themselves and the first and second person, and so on.

There are 8 people at the party.

Chapter 8 Section 4 Question 23 Page 460

(x+y+z)Y =x"+xy+xz+xy+ V' +yz+xz+ yz+2°
=(xX*+ Y +27)+(2xy +2xz+2yz)
=(x*+ Y2 +2)+2(xy +x2 4 y2)

substitute x* + y* +z* =3 and xy + xz + yz =3

(x+y+2)’=3+203)
=9

X+y+z=23
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Chapter 8 Section 4

Question 24 Page 460

Let x = pennies, 5x = nickels, 10x = dimes, 25x = quarters

164=x+5x+10x+25x
164 =41x

x=4
4+4+4+4=16
Bill has 16 coins.

Chapter 8 Section 4

Since every third number is divisible by 3, one of the 3 consecutive numbers will have to be

divisible by 3.
Examples:
3,4,5

b

~N N A
0 N N
O 03 N

3 is divisible by 3
6 is divisible by 3
6 is divisible by 3
6 is divisible by 3
9 is divisible by 3

Question 25 Page 460
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Section 5

Chapter 8 Section 5

WA=C0 B0 oy E kL0 Cos0 -

%=1iB v=E0. 701162

LR UL EARE o5 KT T

%=1iB v=B0.701162

Chapter 8 Section 5

a)

LR UL EARE o e i T

%=1iB y=7z. B4130Y

Chapter 8 Section 5

a)

=00 E LY kL0 Cas] -

n=18 ¥=8.93732Y

b)

b)

b)

Making Connections: Modelling With

Combined Functions

Question 1 Page 469

WA=C0 B0 oy E kL0 Cos0 -

%=1iB v=y0 01162

Question 2 Page 469

WA=C0 B0 0y R R ECas] -0

%=1iB ¥=YE EZERPE

Question 3 Page 469

WA=C0 B0 oy E kL0 Cos0 -

%=1iB y=-1%.79%30
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Chapter 8 Section 5 Question 4 Page 469

a)

ME=Y{+YE+YE+YY+YE

n=.01 ¥=.194987:21

b) Answers may vary. A sample solution is shown.
They look similar.

Chapter 8 Section 5 Question 5 Page 469

a)

Mr=yi+yz I ey {+yE+YY

Al s rI alad,
'R U T

n=.01 f=-1.166201

b) Answers may vary. A sample solution is shown.
They look similar, but the amplitude is smaller.

Chapter 8 Section 5 Question 6 Page 469

a)

M rssinEEY T HI+Sina00TTHI-

n=.01 F=-1l.z/ezse

b) Answers may vary. A sample solution is shown.
This is not a pattern like the others.
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Chapter 8 Section 5 Question 7 Page 469

a) b)
V1= -H+100+1 Esin(l. 260} V1= -H+100+0 FESinCZ. 094
n=En YeE0.2E103Y n=En ¥=49.447848
Chapter 8 Section 5 Question 8 Page 470

b) Answers may vary. A sample solution is shown.
0 <x < 100; Skier going down the hill, =1 m/s
100 <x < 160; Skier in line, 0 m/s
160 < x < 360; Skier on lift, 0.5 m/s
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¢) Answers may vary. A sample solution is shown.
The crest to crest distance is 100 m and they are 360 m apart.
42100
2
=50
1
/=360

M(t)= Asin(2r ft)

=50sin| 27 L t
360
) 1
=50sin| — 7t
(180 ]

Looking at the graph, the function needs to be translated vertically by 50 units up
and 90 units to the left.

— 50sin| ——72(¢+90) |+ 50
180

V1=E0sinCl 1B00mH+900)_

n=zal =100

Chapter 8 Section 5 Question 9 Page 470

a) b)
1:Li.L2

1:L1.L2

n=1iid =100

)

1:L1.L2
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Chapter 8 Section 5

a)

b)

)

d)

FiLiLz

n=1d ¥=1id

Question 10 Page 470

Answers may vary. A sample solution is shown.
Using regression on the graphing calculator, a curve of best fit that is quadratic has a greater

R*-value.

VE=-0.003R E+0.EELN+11.0_

R=in  Y=1G.91%

N(#) = —0.003x* +0.621x + 11.003

M) = —0.001x* + 0.505x + 12.216
Removing the outlier changes the model for N(¢). Yes, the effect is significant; it gives a
better approximation for each value.

¥4=-0018 2+ E0ER+1Z 216

m=in  V=ir.166
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Chapter 8 Section 5

a)

b)

d)

Question 11 Page 471

The graph is increasing. The junior leagues are producing more high caliber players.

Vi=ZE+0. 4%

H=zg ——"y=33

The graph is increasing. The gra

NE=zCYyI- B30

n=cl | R

hs are almost equal.

Answers may vary. A sample solution is shown.
The NHL players’ careers have stayed relatively constant over the years.

This graph confirms the answer in part c) since this graph is relatively constant.

Fu=tz'Ye

—H—

n=t ¥=1.8199:z=19

Nr=r1-vE

AN

e

n=cl F=-.23e

This function describes how many more draftees than retirees there are.

The graph is greater than zero, less than zero, then greater than zero. At first there is a surplus
of draftees, then not enough, then a surplus again.
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Chapter 8 Section 5 Question 12 Page 471

a) This function describes the number of extra players per team, over time.

VE=Y7YY

3 e —
n=t ¥=.01481=81

b) Answers may vary. A sample solution is shown.

The t-intercepts are the years when there are no extra players. The quality of hockey may

decrease at and below the r-intercepts.

¢) Answers may vary. A sample solution is shown.

P(f) increases; y =

players to draft. The quality of hockey should increase.

Chapter 8 Section 5 Question 13 Page 471
Answers may vary. A sample solution is shown.
a)
Time (s) | Horizontal displacement (cm)
0.0 -90
1.3 85
2.6 —80
3.9 75
5.2 =70
6.5 65
7.8 —62
9.1 58
10.4 —55
11.7 52
13.0 —48
b)
TN o
Amin=a » ° o 4
Amax=15 '
wscl=1 I
Ymin=-186 !
Ymax=100 ' —
Y=cl=20 [, @ °
Ares=1 d

2t
¢) Since the period is 2.6 s and each swing loses about 6%: —cos(%) % 90(0.94)!3

MHR e Advanced Functions 12 Solutions
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Chapter 8 Section 5 Question 14 Page 471

Answers may vary. A sample solution is shown.
The hill is 120 m high, and the rate of change is decreasing exponentially

1 nx
=120| —
10n
1
60 = 120{—)
2

1 10n

I
2 2
1=10n

1
n=—

10
n=0.1

¥ =120(0.5"")

To model the height through the moguls, generate a sinusoidal function to reflect the correct
amplitude and wavelength using parameters in The Geometer’s Sketchpad® or investigate using a
graphing calculator. 4 =2, k=1

y=120(0.5"") + 2sin x

=120 B AR+ 25Nl

B=in ¥=CH.91195H

Chapter 8 Section 5 Question 15 Page 471

Answers may vary. A sample solution is shown.

Some animal populations increase by approximately the same percent every year; however, they
vary throughout the year in an almost sinusoidal pattern.

For example, 100(1.02)" x (0.02sin(27zx) + 1) represents a population growing at a rate of
approximately 2%/year, sinusoidal during the year.

TNDOL v
“min=0 .
Amax=15
nscl=1 [
Ymin=24a
Ymax=134
Yscl=184 '
Ares=1
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Chapter 8 Review

Chapter 8 Review

Question 1 Page 472

b) i) i)
KE=Ti+Yz FE=v1-Yz
%=1 '?:k %=1 y=z.E
iiii)

ME=-Yi{+¥2z

%=1 y=-z.k
X JSx) | gx) | fix)+gx) Jx) — g(x) g(x) — fx)
2 1 4 5 3 3
-1 0.5 2 25 15 15
0 0 0 0 0 0
1 0.5 2 15 25 25
2 1 4 3 5 -5
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Chapter 8 Review Questions 2 and 3 Page 472

a)

b)

)

y=x—2+x"+3x-3
y=x"+4x-5

Wi=Hz+4H-E

T

Determine the domain and range from the graph; {x € R}, {y € R,y >-9}

y=x—2+x>+3x—-3+2"
y=x>+4x—-5+2"

R/
N

Hinimurm !
n=-z.081B8= Y¥=-H.7570HS

Determine the domain and range from the graph;
approximately {x € R}, {y € R,y >-8.76}

y=x—-2-2"

Haxirum ]
n=EzB7/a44: IYV=-2.91=8:8

Determine the domain and range from the graph;
approximately {x € R}, {y € R,y <-2.9}
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Chapter 8 Review

a)

d)

W=6x

=6

n=1d ¥F=a0

E=06x+9x

w=in  y=iEn

E=15(52)
=780

Max can earn $780.00 in one week.

Chapter 8 Review

a) y=u(x)v(x) should have line symmetry about the y-axis since u(x) and v(x) are both even

b)

functions.
Wi=H*2cos(i) |
H=z y=-1 664587

Question 4 Page 472

b) T=9x
iH1=34

w=in _ v=o0

Question 5 Page 472
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Chapter 8 Review Question 6 Page 472

a)

M1=5inCH) _ Me=cosiil

il il

-
Ry

n=1.5707962 1Y=1 n=z.44188:27 1¥=-1

-
. iy

b)

'|'3=sinl::-::l.-'c¢s(_:-::l

TIT7

(2n-1)n
¢) {xeR,x# T,ne Z},{ye R}

d) y=tan x (ratio identity)

Chapter 8 Review Question 7 Page 472

a)

'H:cu:-si:-:).-'sin(_:-::l

U
ARAR

b) {xe R,x#nn,ne Z},{ye R}

¢) Answers may vary. A sample solution is shown.

= gix; is a reflection in the y-axis (or x-axis) and a translation right % units of the
X
function y = S () .
g(x)
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Chapter 8 Review

a)

b)

)

y=(2x=5)*+3(2x-5)
y=4x>—20x+25+6x—15
y=4x>—14x+10

Wi=4i z=-143+10

n=1.7t l =-g.ek

{xe R}, {ye R,y=>-2.25}

y=2(x*+3x)-5
y=2x"+6x-5

Vi=Zh z+an-F

n="1.t ¥=-8.t

{xe R}, {yre R,y>-9.5}

y=2(12x-5)-5
y=4x-10-5
y=4x-15

Vi=4i-15¢

¥=z ] ¥=-3

{xe R}, {ye R}

Question 8 Page 472
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d) x=2y-5
2y=x+5
_x+5
7T
x+5
2
(2x-5)+5
2

g ' (x)=

g ' (g(x) =

=X
{xe R}, {ye R}

V1=

H=E =E
Chapter 8 Review Question 9 Page 472
a)

V1=

H=E =E
b) Answers may vary. A sample solution is shown.

f(x)=2x-3
x=2y-3
2y=x+3 fx)=x*
y= x+3 x=y’
2 y= i\/;
_ +3
flw=20 S0 =+x
2
_ x+3 )= (i\/;)
o l(x))zz( : ]_3 S @)
=x
=x+3-3
=x
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Chapter 8 Review

a)

b)

Flotl Flokz Flokz

~MiB1. 278

N R, 92 R4S
M=

“Hy=

“Me=

“Me=

M=

i) flx) > g(x) for approximately x > 9.31
ii) g(x) > f{x) for approximately x <9.31

One way is shown in part a).
Graph f(x) — g(x)

When f(x) —g(x) > 0, f{x) > g(x)
When f(x) —g(x) <0, f{x) < g(x)

Flotl Flotz Flots
“Mi=1, 278
~Ne=E, 92 H+5
~NMzBY1-Y:z
“Hy=
“Me=
“Me=
LY r=

Chapter 8 Review

Question 10 Page 473

Inkerseckion
n=8.:10z2948 Y=E 4m010i8

Ak

+

Zero kb
n=8.z10z28948 Y=0

Question 11 Page 473

Answers may vary. A sample solution is shown.
Two plant populations over time. One established but shrinking, the other new and taking over.

Chapter 8 Review

Question 12 Page 473

a) i) C> R for all values of x, except at point A, where C = R.

b)

ii) There are no values for which R > C.

This business venture is not profitable since the cost is greater or equal to the revenue.

Answers may vary. A sample solution is shown.

The business owner should reduce costs or charge more without losing sales.
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Chapter 8 Review

a)

b)

High D =294 x 2
=588

The frequency of high D is 588 Hz.

Mi=sinEEATHI+sinte9ATHI-

n=.001 ¥=1.61/6/18

Question 13 Page 473

Flotl Flokz Flots
MBS incoBEmR I +s
1nCEIEMHI+s1in02E
Arsr+sintllvVemns

M=
M=

“Hy=

The waveform is symmetric about the origin, so it is an odd function.
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Chapter 8 Review

Question 14 Page 473

Answers may vary. A sample solution is shown.
a) BDF EGB

b) CDG CE’ F#

)

THDOOL]
amin=-. 82
amax=. 12
Aecl=. B85
Ymin=-4
Ymax=d4
Y=cl=1
mres=1

B'DF

466

y =sin 466zx + sin 5887zx + sin 6987x

ol

I

T

Mo ]
i U”U”L

E'GB
y=sin[22(311)] + sin[27z(392)] + sin[27(466))]
y =sin 6227 + sin 784z + sin 932z

y=sin {ZT{TJX} + sin[27(294)x] + sin[27(349)x]

Symmetric about the origin and a repeating pattern.

Symmetric about the origin and a repeating pattern.
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CDG

y = sin[27(262)] + sin[27(294)] + sin[27(392)]

y =sin 5247 + sin 5887 + sin 784x

"l:.!n.-.llll|.|.]||

v'.'fwu

Symmetric about the origin, but the pattern is not repeating

CE’ F#

y = sin[27(262)] + sin[27(311)] + sin[27(370)]

y =sin 5247 + sin 6227 + sin 740x

™

I,
Y

L‘Lwn.ﬁ* M
L

Symmetric about the origin, but the pattern is not repeating.

Chapter 8 Problem Wrap-Up

Solutions to the Chapter Problem Wrap-Up are provided in the Teacher’s Resource.
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Chapter 8 Practise Test
Chapter 8 Practise Test
The correct solution is A.
_ 2
y=x)+2
Chapter 8 Practise Test

The correct solution is D.

= x—1
x* -1
_ x—1
YT D+
1
=—— ,x#-1, x#1
Y x+1

Chapter 8 Practise Test

The correct solution is D.

y=(x=2)"+(-x+3)
y=x"—4x+4-x+3
y:x2—5x+7

Chapter 8 Practise Test

The correct solution is A.

8(x) —flx) <0

Question 1 Page 474

Question 2 Page 474

Question 3 Page 474

Question 4 Page 474
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Chapter 8 Practise Test Questions 5 and 6 Page 474

a) y=(x-3+x+4 b) y=(x-3>-(x+4)
y=x’—6x+9+x+4 y=x’—6x+9-x-4
y=x"—=5x+13 y=x"—T7x+5
NV1=Hz-EH+1Z W1=HZ=7H+E

uzzE b  yz=g.7c H=3.E ¥=-7.28
{xe R}, {yre R,y=26.75} {xe R}, {yre R,y=>-725}
2 . -1
0 y=[(x+4)-3] d) Find g”'(x)

y=(x+1)> x=y+4

y=x>+2x+1 y=x-4
gl (x)=x-4
y=g"(gx))
y=(x+4)-4
y=x

Mi=Hz+zi+1 =i

H=z ¥=g H=E y=E

{xre R}, {reR,y20} {xe R}, {ye R}
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Chapter 8 Practise Test

Question 7 Page 474

Answers may vary. A sample solution is shown.

a)

b)

)

Stage 1

yellow: linear y = 3x + 2
red: quadratic y = (x + 1)
blue: exponential y =3 "'
total: y=x+5x+3 +3°!

Stage 2

Ni=ZH+Z F JII,-‘
B=1 y=£
ME=zH=-11

b Y=z

Stage 3

Stage 4

We=(h+1lz

n=1

V=4 L

MU=+ 2+

n=1
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Chapter 8 Practise Test

a)

b)

x+5
X2 +9x+20
_ x+5
C(x+4)(x+5)

y

1
= ,X#E=S5, x#—4
4 x+4

Question 8 Page 474

vertical asymptote: x =—4, horizontal asymptote: y =0

hole when x =-5
1
—5+4
y=-1
hole at (-5, -1)

y:

N1=(H+E) (T +E+200

——

n="4.t ‘] ="z

{xe R,xz-5,x#4}, {yeR,y#0,y#-1}

X7 +9x+20
B x+5
_(x+4)(x+5)
B x+5
y=x+4,x#-5
hole when x =-5
y=-5+4

y=-1
hole at (-5, —1)

WA= R+ TH+ 200 (H+E17

n="h ="z

{xe R,x#-5},{yre R,y#-1}
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Chapter 8 Practise Test

a) C=2nr

b) SA = 4nr*

4r

V(SA)=1><47I[S—A\/@}
3 4 \ 4r
V(SA);X[%J@]

3 2 \~m

V(S4) = S—6A %

3
V(SAF;W[ ﬁ]

Question 9 Page 474
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Chapter 8 Practise Test

The difference of two odd functions is odd.

Question 10 Page 474

Examples may vary. A sample solution is shown.
y=x"—sinx

WA=H*Z=-5in(Ha

¥=-z y=-7.08070%

1

y=—=2x

X

Vi=1/d-2i"3 |
L L

N

=" =1tk

K

Chapter 8 Practise Test

a)

b)

)

d)

Hinirum
n=1.BE7977: Y=-O.2zH9:E

This is damped harmonic oscillation.
{te R,t20}, {xe R,-9.23<x<10}

i) y=10cos(2¢)

ii) y=0.95

From the graph: When ¢ =0, x(¢) = 10.
The bob was released from a horizontal distance of 10 cm from the rest position.

WA=H*Z=-5in(Ha J

AVA

¥=z y=7 0807026

Vi=1/d-2i"3 |

-
EY

n=g F=-1t.t

Question 11 Page 475

1=10cosEi0 95",

n=0 ¥=1d

The rate of change is the greatest at x(¢) = 0 when the pendulum bob crosses the rest position

the first time.
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The rate of change is zero at the crests and troughs. This occurs when the pendulum bob

changes direction.

The amplitude will diminish to 50% of its initial value when 5 = 10cos(2¢) X 0.95
Find the point of intersection on the graph.

Interseckion
n=1iz./08016

i} e
AN AN A
YRR

¥=£

After approximately 12.7 s, the amplitude will diminish to 50% of its initial value. This is the

last time the magnitude is greater than 5.

Chapter 8 Practise Test

a)

M= Bl Heg™r

"R

n=3

¥=10.06766Z

Question 12 Page 475

b) Answers may vary. A sample solution is shown.

¢) Point of intersection: (—4.73, 56.67), (—1.94, 3.56), (1.94, 3.56), (4.73, 56.67)

y = 2.855x" 7.

217

Interseckion
=-4.7z018%

—]

¥=th.66:EHE

]

Interseckion
=-1.94z017

———

T=z.56152Y

———

-hq—l
Interseckion

n=1.94z017

T=z.56152Y

-hq—l
Interseckion

———

n=h./ 20183y

¥=th.66:EHE
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Chapter 8 Practise Test

a)

b)

)

Flatl Flotz Flotz
xV1E;B.BS(H—28)(

=3

Nz EE. SRR
M=

“Hy=

“Me=

LYE=

. .
Haximur P |
H=31 14445E ¥=5.994zEC

Question 13 Page 475

—_
Haximum
n=s1.00000z Y= 4E

S(T) is a parabolic function with maximum value at (31, 0.45). I(T) is a function with
maximum value at approximately (31.1, 6.99)

Boulder beach will attract the greatest amount of swimmers, which is 45, when the

temperature is 31°C.

The Boulder Beach ice-cream vendor will earn the maximum profit when the temperature is
approximately 31°C. This is approximately the same temperature as in part b), which makes
sense, since that is when the most swimmers (customers) will be at Boulder Beach.
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Chapter 8 Practise Test

Question 14 Page 475

a) Answers may vary. A sample solution is shown.
Sx)=(@—-1)(x+1)and g(x) =0.5(x— 1)(x + 1)

b) Answers may vary. A sample solution is shown.

Method I:

Graph f{x) and g(x) on the same axis. Find the points of intersection, then visually find when

Jx) > g(x) and flx) < g(x)

M=
“Hy=
“Me=
~Ne=

Flotl Flokz Flokz

SMABCK=12Ck+l
?VzEB.S(H—l)(H+1

Il_'l'.'tl"!l&i‘.".’il:ll'l i

=0

f(x)< g(x) for (-1,1)
S(x)> g(x) for (—eo,—1) U (1,00)

Intersection |
n=-1 =0
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Method 2:
Six) — g(x)

Flatl Flotz Flotz
“Wi=ik=12Ck+12
wNe=B,30x8-120x+1

2
~NMzBY1-Y:z
“Hy=

“Me=
LYE=

L=
9

CRF -
n=-1 V=0

When f(x) - g(x) <0, f(x) < g(x) for (-1,1)
When f(x)—g(x) >0, f(x) > g(x) for (—ee,—1) 1 (1,00)

Method 3:
g(x) — fx)

=0

Flatl Flotz Flotz
“Wi=ik=12Ck+12
wNe=B,30x8-120x+1

2

~NYzEY -
“Hy=
“Me=
~Ne=

] )
n=-1

=0

Rk -
n=1 V=0

When g(x)— f(x)>0, f(x)< g(x) for (-1,1)
When g(x)— f(x) <0, f(x)> g(x) for (—eo,—1) U (1,0)
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Chapter 8 Practise Test

a)

1=CEOC0. 30+ 0. Ed+ 0 B5in -

n=1d =2/ 801458

Question 15 Page 475

b) Answers may vary. A sample solution is shown.
The skier encounters moguls at 10 s, where the bumps start on the graph.

)

WA=E0C0. 90 3+ 05+ DESINCEH S

n=0 F=H0.05

{te R,0<¢<643}, {he R,0<h<80}

MHR e Advanced Functions 12 Solutions
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Chapter 6 to 8 Review

Chapter 6 to 8 Review

a)
x y
) 1
16
4 1
4
0 1
1 2
2
1 4
2 16
3 64
b)
TECT| ]
m=z L v=1B

Chapter 6 to 8 Review

a) 5°=25
5X=52
x=2

d) 10* =1000
10 =10°

x=3

b) 2° =128
2x =27

x=7

e) 77 =7"
x=4

Question 1 Page 476

NE=T030H0 10304

]

u=ig ¥=z

Question 2 Page 476

1
¢) 3=—
) 27

3¥=27"

f) 10° =107

x=-5
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Chapter 6 to 8 Review Question 3 Page 476

a) 1(3)=100(0.39)

=59
The intensity at a depth of 3 m is approximately 5.9 units.

b) 1(5)=100(0.39)

=09
The intensity at a depth of 5 m is approximately 0.9 units.

Chapter 6 to 8 Review Question 4 Page 476

a)

V1=To3(zH-4)

v

1 ]
Wi =1 n=e.k =i
The restriction on the domain:
2x—4>0
2x >4
x>2

Domain: {x € R, x >2}, Range:{y € R}
From the graph, the x-intercept is 2.5.
There is no y-intercept.

The vertical asymptote is x = 2.

b) y=-log (2x —4) is a reflection in the x-axis of the function y = log (2x — 4).

Chapter 6 to 8 Review Question 5 Page 476
a) log, 36’ =log,(6°) b) log,(32x2)=1log, 64
=log, 6" =3
=10
Chapter 6 to 8 Review Question 6 Page 476
1
a) log4" =logl5 b) leog_S
log4 =log15 log2
xlog4=
srT o8 x=4.17
log15
X =
log4
x=1.95

MHR e Advanced Functions 12 Solutions 862



Chapter 6 to 8 Review Question 7 Page 476

a) V(0)=28 000(0.75)°

=28 000
The initial value of the vehicle (when ¢ = 0) was $28 000.

b) 14 000 =28 000(0.75)

1 =0.75
2

Iog% =tlog0.75

1
log—
g2

=
log0.75

t=24
It will take approximately 2.4 years for the vehicle to depreciate to half its initial value.

Chapter 6 to 8 Review Question 8 Page 476

-3
) ﬁ:lomg[%j

=99
The decibel rating of a rock concert is approximately 99 dB.

1
b) 20= 1Olog(10_12 J

1
2= log(lo—_lzj

T
- 10—12
1=10>x10""

1=107"
The intensity of sound from the radio is 10'° W/m”®.

10?
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Chapter 6 to 8 Review

2) (33 )x+2 _ (32 )S—Zx
33646 _ 310-4x
3x+6=10—4x
3x+4x=10-6
Tx=4
4

X=—

7
Chapter 6 to 8 Review

a) log8=mnlog3

Question 9 Page 476

x+5 2x—1
b) 105X+4 :(103)3)6 c) (43) :(42)
1074 =10%* 43S _ giha-2
5x+4="9x 3x+15=4x—2
Ix—5x=4 4x—3x=15+2
4x =4 x=17
x=1

Question 10 Page 476

b) nlog5.8=10g100

n:IOiég n= 2
log3 log5.8
n=1.89 n=2.62
¢) log10™ =1log7 d) log2™" =logb
(n+5)logl0=log7 —nlog2=1log6
n+5=1log7 __log6
n=log7->5 ~ log2
n=-4.15 -n=2.58
n=-2.58
e) log278”" "7 =log21*"*’

(Bn—7)log278=(2n+5)log21
3nlog278—-"7Tlog278 =2nlog21+5log21
3nlog278—-2nlog21=>5log21+7log278
n(3log278—-2log21)=5log21+7log278

_ Slog21+7log278

n_
3log278—2log21

n=>5.06

log5®" =10g0.75"*

2nlog5=(n—4)log0.75

2nlog5=nlog0.75—410g0.75
2nlog5—nlog0.75=—-410g0.75
n(2log5—-10g0.75)=—-410g0.75

—410g0.75

n=
2log5—10g0.75

n=0.33
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Chapter 6 to 8 Review

1
a) A(t)= 4, (E}

48

RE
16.85=20 —j
2

Question 11 Page 477

=~

2

8 10t

h 2

4810gl
2

" 1020.8425
h=194
The half-life is approximately 194 h.

A)=A4 ! I%

b) (=4, >
1
8

78.1=100| —

2

1
h
0.781=

1

log0.781=—log—

= =
)

log —
log0.781
h=238
The half-life is approximately 2.8 h.
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Chapter 6 to 8 Review Question 12 Page 477

2
2 log[); —_11]:10‘% (x—1)(x+1)

(x=1)
=log(x+1)
Restrictions:
x+1>0, x#1
x>-1, x#1

1
b) logx?+3logx—2logx= %logx+logx

3
=—logx, x>0
5 gx, X

2
c) Iog[1+2—y+y—2J+logx2 = log(x2 +2xy+y2)
X X

=log(x+ y)*
=2log(x+y), x>-y, x#0
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Chapter 6 to 8 Review

a) ¥ =-3x+5

9-5=-3x
=—-3x

4

X=——

3

x+5
x+1

x+5=3x(x+1)

x+5=3x>+3x

3x2+3x—x-5=0
3x>+2x-5=0
(x—=DBx+5)=0

x=1

xX= —% is an extraneous root since log(x + 1) and log(3x) would

be undefined

©) log.(x—6)+log,(x—2)=1

log, [ (x—6)(x-2)]=1
5'=x*—8x+12

x*-8x+12-5=0

x> —8x+7=0

(x=7)(x-=1)=0

Question 13 Page 477

x =1 is an extraneous root sincelog, (x — 6) and

log,(x —2) would be undefined.
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Chapter 6 to 8 Review Question 14 Page 477

They are different because for 2 log x, x > 0, for log ¥, xe R.

The graphs of f(x)=1logx” and g(x)=2logx are different because the domain of the graph of
g(x)is {x>0,x € R}, while the domain of f{x) is {x € R}.

V1=10d(kz) | V1=21030H)

W y
¥=-z y=.G0z0E880 ¥=z y=.G0z0E880
Chapter 6 to 8 Review Question 15 Page 477

a)

P(t)=38 000x (1.12)'

b) P(t)=38 000x (1.12)’

)

2=1.12
log2 =tlogl.12
log?2
" logl.12

t=6.1
It will take approximately 6.1 years for the population to double.

P(t)=38 000 (1.12)’

100 000 =38 000x1.12°

m=1.12’
38

50
log| — |=tlogl.12
g(lgj :

10@
%l

 logl.12

t=8.5
It will take approximately 8.5 years for the population to reach 100 000.
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Chapter 6 to 8 Review

a) y=2"+2+x"-1

y=2"+x>+1

Hinirum
n=".2A4EE0E

¥=1.901966Y4

Domain: {x € R}, Range: {y € R,y >1.9}

¢ y=Q2"+2)(x*-1)

Hinirum
n=iz0zpts1

4

¥Y=-z.0422H6

Domain: {x € R},
Range: {y € R, y>-3.04}

d)

Question 16 Page 477

b) y=2"+2—(x*-1)—2x

y=2"—x*—2x+2+1
y=2"—x*—2x+3

N1=Z H=-HI-ZH+Z

n=1 ¥=e

Domain: {x € R}, Range: {y € R}

Haxirural
== 108511 Y=-Z.9B:M4ch

Domain: {x € R, x#-1,x# 1},
Range: {ye R,y <-2.96,y >0}
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Chapter 6 to 8 Review
a) i) C(n)=35+n,0<n<200
i) R(n)=2.5n,0<n<200

b)

?1:35+H

n=to =Bt

Interseckion
N=E3. 33333y YSEH.ZEEEEE

Question 17 Page 477

n=to =izt

The point of intersection of the two graphs, approximately (23.33, 58.33), is the break-even
point. This is where the total cost equals Kathy’s revenue.
Kathy makes a profit if she sells 24 or more cups of apple cider.
Kathy loses money if she sells 23 or fewer cups of apple cider.

d) P(n)=R(n)—C(n)
P(n)=2.5n—(35+n)
P(n)=1.5n-35

F1=1.58-35

n=to =hi

e) P(200)=1.5(200)—35
=265

Kathy’s maximum daily profit is $265.
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Chapter 6 to 8 Review

a) flx)=x+ 3 is a linear function.

b) g(x) = cos (x) is a periodic function.

Mi=k+=

%=1 [y

=y

Question 18 Page 477

Since the function is not symmetric about the y-axis or the origin, it is neither even nor odd.

Mi=CasiHl

-

n=z.14159:7

S N
Mo

e

=-1

The function is even since it is symmetric about the y-axis.

¢) y=(x+3)cosx
Damped harmonic motion: a wave that gets stretched vertically the farther it gets from x =-3.

d)

MA=CH+Z0cos0H |

Lk

i

W=:.4445827 Y=-6.14150F

See the graphs in parts a), b), and c).

Domain: {x € R}, Range: {y € R}
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Chapter 6 to 8 Review Question 19 Page 477

a) y= xiz—9 Restrictions:
- 1-9x% >0
1 9x 2
y= ?_7 1>9x
1
2
_ 1-9x° * SE
y 2
X 1
X=z—— orx<—
1-9x° 3
y= ,x#0 1
X ——<x<—,x#0
3 3

Domain: {xe]R,—%Sx<0,0<x£%},Range: {ve R}

1

b) y=—"7-5 Restriction:
( X—9) x—9>0 since it is a square root
in the denominator.
y= 9’ x>9 >9

Domain: {x € R, x >9}, Range: {y € R,y >0}

Chapter 6 to 8 Review Question 20 Page 477
a)
Flokl Flotz Floks THOON]
SRR 3-3R 248 amin=-1@
amax=1a
N e EZ2S-HE Ascl=1
M= Ymin=-Z286
“Hy= YMax=7yo
M= Yecl=15
~Ne= mres=1
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b)

Intersection f
n=-t Y=i

Inkersection f
n=r.BEz2118 IY=-zx 5718

f(x)>g(x) for (=5,-0.65)U(7.65,)

Interseckion
n=".8523119 IY=24.57 218N

¢) Graph fix) — g(x) when fix) — g(x) > 0, fix) > g(x).

Flatl Flotz Flots
SR R AR L il 17

wNr=2h-Ke
~NMzBY1-Yz
“Hy=
“Me=
~Ne=

n="-t =0

2k F
w=r.BE22118 1Y=0

f(x)>g(x) for (=5,-0.65)U(7.65,)

THDOOL]
amin=-1@
amax=1a
Ascl=1
Ymin=-Z286
YMax=7yo
Y=o l=15
ares=10

2k F
w=-.852=119 I¥V=0
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