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Chapter 2 Prerequisite Skills Question 2 Page 82

a) P(-1)=(-1)*-5-1)*+7(-1)-9
=-1-5-7-9
=-22

b) P(3)=(3)-5(3)*+7(3)-9
=27-45+21-9
=6

¢) P(-2)=(-2)-5(-2)*+7(-2)-9

—8-20-14-9
-_51
1 1Y 1Y 1
d) Pl—=|=|—=| =5 == | +7| == |-9
2 2 2 2
1
__ 1.5 7,
8 4 2
—_13.875
2) (2 (2} (2
o) Pl=|=|Z2]| =52 +7|2]-9
3)7 3 3 3
_8 20 14 4
27 9 3
__le9
27
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Chapter 2 Prerequisite Skills Question 3 Page 82

a) (C+3x - x+DEx-2)+5=x"-2+3x —6x’ - X" +2x +x—-2+5
=x'+X -7 +3x+3

b) 2 —4x* +x—3)x+4)—T7=2x"+8x —4x’ — 16" +x* +4x—3x— 127
=2x*+4x’ — 15x° +x - 19

) (F+4x’ —x+8)Bx—-1)+6=3x"—xX+12x° —4x —3x" +x +24x -8+ 6
=3x "+ 11 - 7P +25x -2

d) (x—\/g)(x+\/5)= x2+\/5x—\/5x—2

=x'-2

) (x—3V5)(x+3v5)= x? +35x—3/5x — 45

=x’-45
f) (x—l+\/§)(x—1—\/§)=x2 —x—\/gx—x+1+\/§+\/§x—\/§—3
=x’-2x-2

Chapter 2 Prerequisite Skills Question 4 Page 82
a) (x—2)(x+2) b) Sm—-T)(5m+7)
©) (4y— 3)(4y +3) d) 3(4c* —9)=32c-3)2c +3)

e) 2(x* - 16) =2(x* — 4)(x* + 4)
=2(x —2)(x +2)(x* + 4)

f) 3(n* —4)=3n"-2)(n* +2)

Chapter 2 Prerequisite Skills
a) (x+3)x+2)

c) b+T)b-2)

e) (2x—3)

g) (3m -4y’

Question 5 Page 82
b) (x—4)(x—5)

d) (2x+3)(x—5)

f (2a-1)3a-2)

h) (m —3)3m— 1)
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Chapter 2 Prerequisite Skills Question 6 Page 82

a) (x—5)(x+3)=0

x=-3orx=5
b) x+1)4x—-3)=0
x=-1 orng
4
¢) 4(4x*-9)=0
4(2x +3)(2x—3)=0
X=——o0orx=—
d) 9x*—48x+15=0

33x° — 16x+5)=0
33x—1)(x—5)=0

x=—orx=5
3
e) 8x*+12x—20=0
42x° +3x—5)=0
42x+5)(x—1)=0
5
x=——orx=1
2
f) 21— 10x+1=0

(Tx—1)3x-1)=0
1 1

X==orx=-—
7 3
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Chapter 2 Prerequisite Skills Question 7 Page 82

—6+6% —4(5)(-1)

2(5)

—6£+36+20
10
5145
10
el
5

x=-13o0rx = 0.1

by 7+(=7)% = 4(2)(4)
=

2(2)

7+/49-32
4
7417

4
x=070rx =238

L 2442244 (-3)

2(4)

244148
8
24452
8
~1:413

4
x=-12o0rx = 0.7

a) x =

7+(=7)* - 4(6)(=20)
B 2(6)

7£+49+480
12
7£+/529

12
7423

12
x=-130rx=2.5
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Chapter 2 Prerequisite Skills

a) y=alx+4)x-1)

2=al(- 1)+ 4 1)~ 1]
2=-6a

y=—3 (=D

b) y=ax(x —3)
6=a(2)(2-3)
6=-2a
a=-3

y==3x(x-3)

¢) y=a(x+3)x—-4)
24=a(3+3)(3-4)
24 = —6a
a=-4

y=—4(x +3)(x — 4)

d) y=a(x+1)x-5)
-10=a(4+1)4-5)
—-10=-5a

a=2

y=2(x+1)x-15)

e) y=alx+1)2x-3)
9=a(2(0) + 1)2(0) - 3)
9=-3a

a=-3

y=-32x+1)2x-3)

Question 8 Page 82
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Chapter 2 Prerequisite Skills Question 9 Page 83
a) i) x-intercepts are —4 and 1

ii) above the x-axis: x <-4 and x > 1
below the x-axis: 4 <x <1

b) i) x-intercepts are —1, 1 and 2

ii) above the x-axis: -1 <x <1 and x> 2
below the x-axis: x <-land 1 <x <2

¢) i) x-intercepts are -2, -1, 1, and 2

ii) above the x-axis: 2 <x<-land 1 <x<2
below the x-axis: x <-2and -1 <x <1 and x >2
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Chapter 2 Section 1 The Remainder Theorem
Chapter 2 Section 1 Question 1 Page 91

a)

Fiv| Fer |F3v| Fi~ | FE Fo~
Tools|A13cbralCalc|other|Praminjcican up
= NewProb Donel

343622
e propFrac| X3 X721y

9. 2 .
<+ 1. 7% +2.-x-4.

LCC(RMIHIRN2-2x+5) /(x+1 D))

MAIN RAD APPROR FUNC 2730

3 2
+ -2
X 3x x+5 )(,‘2 dx—4 9
x+1 x+1

b) x+1#0
x#-1

) X +3x - 2x+5=(x+ D> +2x—4)+9

d) G+ DE*+2x—4)+9=x"+2x" —4x+x*+2x-4+9
=x +3x*-2x+5

Chapter 2 Section 1 Question 2 Page 91

a)

Fiv| Fer |F3v| Fi~ | FE Fo~
Tools|A13cbralCalc|other|Praminjcican up
= NewProb Done|

xt_gq.4x3 -5
- Pr‘oPFr‘ac[-LW’

+x%-2x+3

RAD EXACT FUNC 2730

3xt—4x’ —6x*+17x-8
=x —2x+3+
3x-4 3x—4

b) 3x—4+#0
7£4
v+ 2
3

¢ 3x' —4x’ —6x" +17x—8=0CBx—4)(x —2x +3) +4

d) Bx—4)(xX’ - 2x+3)+4=3x"—6x"+9x—4x’ +8x— 12+ 4
=3x"—4xr’ —6x* +17x -8
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Chapter 2 Section 1

a)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel
3 2.
. propprac[%»

X H+7xr=3x+4

Question 3 Page 91

30

= x> +5x—13+ , X # =2
x+2 x+
b)
Toars|a13ebr alc%'e]nf:{rlv ,.',i,mlmrfn'u,]
= NewProb Donel
e 2_44.
. p,.op,:,.ac[%>
2 2
Txrz t2X-x-4
T — ]
3 2
6x”+x"—14x—-6 5 2 2
=2x"—x—-4+ , X#E——
3x+2 3x+2 3
©)
Toars|a13ebr alc%'e]nf:{rlv ,.',i,mlmrfn'u,]
= NewProb Donel
a4 [ 10-%°5-9-x2-8-x+11
c Sx-2
Tomg +2x2-x-2
T T 2030
3 2
10x” —9x~ —8x+11 ) 2
=2x"—x-2+ , X #E—
S5x-2 S5x—2 5
d)
Toars|a13ebr alc%'e]nf:{rlv ,.',i,mlmrfn'u,] Toars|a13ebr alc%'e]nf:{rlv ,.',i,mlmrfn'u,]
= NewProb Donel = NewProb Donel
—q. 4 v = —q. o =
- Pr‘oPFr‘ac[%] n Pr‘oPFr‘ac[%]
%-4-x3-12-x2-36-xb 4?—-4-x3-12-x2-36'x-9?
2D Lrac(l -4x " 4+11x-7) 7/ )
MAIN RAD EXACT FUNC 27320 MAIN RAD EXACT FUNC 27320
—4x* +11x -7 298
— o 4124 —-36x—-97——, x#3
x-3 x-3
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Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel

6-xS+x2+7-x+3
3-x+2
+2:%x%-x+3

l‘:pFrac[

T
I-x+2

6x3+x2+7x+3_

3x+2

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

Donel

8~x3+4-x2-31]
2:x=3

= NewProb

IpropFrac[

e +4-x2 + 8o x + 17

8x> +4x*-31
2x—3

= 4x? +8x+12+

g)

3
,XE =
2x—3 2

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

Done|
8-x3+6-x2—6]
4-x-3
+2.%x24+3-x+9

= NewProb

IpropFrac[

Done|

8-x3+6-x2—6]
4:-x-3

= NewProb

IpropFrac[

+2-%2+3-x+ 94
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Chapter 2 Section 1

a) (2x—3)Bx+4)+R=6x"-x+15
6> +8x—9x—12+R=6x"—x+15
R=6x>—6x"—x—8x+9x+15+12

R=27

Question 4 Page 91

b) (x+2)*—3x+4)+R=x"-x"—2x—1
X -3x?HAx+2x7—6x+8+R=x-x"-2x—1
R=x—x - x?+3x?-2x?-2x—4x+6x—-1-8

R=-9
) (x—4)2x*+3x—1)+R=2x-5x"—13x+2
243 —x— 8~ 12x +4+R=2x"—5x* - 13x +2
R=2x-2x-5x"-3x*+8*—13x +x+ 12x+2 -4
R=-2

Chapter 2 Section 1

Fiv Fev |[F3v| F4~ F& Fé~
Tools mSebrolco1c]nlher]7r$mlnlc1ean u»l
i ‘_[ 2:x5 417 %% +38-x + 15
- Xx+9
2-%x2+7-x+3
- f*actor[Z-xz +7-x+ 3)
(x+3)(2-x+1
ctor(2x 2+7x+3)
RAD EXACT

FUNC 3430

20 +17x* +38x + 15=(x + 5)(x + 3)(2x + 1)
The possible dimensions of the box are (x + 5) cm by (x + 3) cm by (2x + 1) cm.

Chapter 2 Section 1

Fir| Fev |Fa-] Fu~] FE Fov
Tools|13ebralCalc|other|praminfcican up,
9-x"+24-x“-44-x + 16

L
‘ 9-x2-12'x+4
X+ 4
If’actor(9~x2— 12-x% +4]
(3-x - 2)3

FUNC 3430

Ox’ + 24x” — 44x + 16 = (x + 4)(3x — 2)

Question 5 Page 91

Question 6 Page 91

The possible dimensions of the box are (3x — 2) cm by (3x — 2) cm by (x + 4) cm.
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Chapter 2 Section 1 Question 7 Page 91

a) P(-1)=2(-1)°+7(-1)>-8(-1)+3
=2+4+7+8+3
=16

b) P(2)=2(2)+7(2)* -8(2)+3
=16+28—16+3
=31

¢) P(-3)=2(-3)+7(-3)* —8(-3)+3
=-54+63+24+3
=36

d) P(4)=2(4°+7(4)" -8(4)+3
=128 +112-32+3
=211

e) P()=2(1)*+7(1)* -8(1)+3
=2+7-8+3
=4

Chapter 2 Section 1 Question 8 Page 91

a) P(-2)=(-2)+3(-2)*-5(-2)+2
=-8+12+10+2
=16

2(=2)* —(=2)* = 3(-2)+1
= 16-4+6+1
=13

b) P(-2)

¢) P(-2)=(-2)"+(-2)-5(-2)* +2(-2)-7
=16-8-20-4-7
=23
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Chapter 2 Section 1

a) P(-3)=(-3)’+2(-3)* -3(-3)+9
=27+18+9+9
=9

b) P(-2)=2(-2)+7(-2)* —(-2)+1
=—-16+28+2+1
=15

¢ PB)=3)’+203)*-3(3)+5
=27+18-9+5
=41

d) P2)=(2)"-3(2)*-5(2)+2
=16-12-10+2
=4

Chapter 2 Section 1

a) P(—1)=k(-1)’ +5(-1)*-2(-1)+3
T7=—k+5+2+3
k=10-7
k=3

b) P(3)=3(3)*+5(3)* -2(3)+3
=81+45-6+3
=123

Chapter 2 Section 1

a) f(2)=2) -c(2)’+7(2)-6=-8
8=16-8c+14—6
8c=24-8

c=4

b) f(-2)=(-2)"—4(-2)’ +7(-2)~6
=16+32-14-6
=28

Fiv]| F2v |[F3«| F4v | FS Fbv
Tools|A13¢bra|Calc|Other(Pr3mI0|Clcan Up

= NewProb Done|
mDefine F(x)=x%-4-x5+7 P

Donel
= f(-2) 28

MAIN RAD EXACT FUNC 3730

Question 9 Page 91

Question 10 Page 92

Question 11 Page 92
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Chapter 2 Section 1

P(2)=-2(2) +b(2)* -=5(2)+2
=—16+4b—10+2
=4p—24

Since the remainders are equal,
4b-24=H+9
3b=33
b=11

Chapter 2 Section 1

SD)=(1) +6(1)° + k(1) -4
=1+6+k-4
=k+3
Since the remainders are equal,
k+3=-2k+12
3k=9
k=3

Chapter 2 Section 1

Question 12 Page 92
P(=1)==2(=1)* + b(=1)> = 5(=1) + 2

=2+b+5+2
=b+9

Question 13 Page 92
F(=2)=(=2)" +6(-2)* + k(-2) - 4

=-8+24-2k—-4
=2k+12

Question 14 Page 92

> sl o) )

x*+2x—4
b) 2x+1>2x3+5x2—6x+4

2x° +x°
4x* —6x
4x* +2x
-8x+4
~8x—4
8

Fiv]| F2v |[F3«| F4v | FS Fbv
Tools|A13¢bra|Calc|Other(Pr3mI0|Clcan Up

= NewProb Dons
s Define p(x) =2 x> +5-x2-p

Donel
= p(-1/2) g

MAIN RAD EXACT FUNC 3430
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Chapter 2 Section 1

o}

b)

8 8
=15

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Done|
m Define p(x)=10-x% - 11-xP

Donel
»p(3/2) 15

MAIN RAD EXACT FUNC 2720

Chapter 2 Section 1

o

o 34

405 297 21
= 18+ 4

I

=)}
/)N
W | N
~
W

+
NS}
)
/)N
W | N
~
[\

|

=)
/N

Question 15 Page 92

[

Question 16 Page 92

b) (3x —2)is a factor of 6x° + 23x* — 6x — 8 since there is no remainder.

)

Fiv| Fer |F3v| Fiv | FE Fo~
Tools n1Sebralco1clnlherl?r5mlnlc1ean u»l
3 2
6-x” +23-x —6)
® propFrac) =3 %-7
2:%x2+9x+4
- f*actor‘[2-x2 +9-x+ 4)
(x+4)(2-x+1

(Bx - 2)(x +4)(2x + 1)
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Chapter 2 Section 1

a)

b)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel
3+51~n~x:’

%+
9~n-x2+24~n-x+ 16 -1

- propFrac[ x

Question 17 Page 92

m(9x” + 14x + 16); this result represents the area of the base of the cylindrical container, i.e.,

the area of a circle.

Fiv| F2v |[F3~| F4~ | FS Fé~
Tools|A13¢bra|Calc|0ther|Pr3mID|Clcan Up!
EE AR 5

lpropFracl varid
9m-x2+24-m-%x+ 167

- f‘actor[n~[9~x2 +24-x+ 16]]

(3% + 4)2
factor{m(9x"2+24x+16))
MAIN RAD EXACT  FUNC 3730
2
7(3x +4)(x +3)

¢) Volumes are given to the nearest cubic centimetre.

Value of x | Radius (cm) | Height (cm) Volume (cm’)
2 10 5 1571
3 13 6 3186
4 16 7 5630
5 19 8 9073
6 22 9 13 685
7 25 10 19 635
8 28 11 27093
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Chapter 2 Section 1 Question 18 Page 92
a) —5C+ 151+ 1 =(t—b)(-5t—5b+15)—5b>+ 15b + 1

h(t)— h(b)
t—b
52 + 15z+1—[—5b2 + 15b+1]
t—b
—5t* +15¢t+ 14 56> —15b—1
t—b
—5(* = b*) +15(¢t — b)
t—b
—5(t = b)(t+b)+15(t — b)
t—b
(t-b)[-5(t+b)+15]
- t—b
=_5(-5b+15
Rearrange the division statement from part a).
52 + 15z+1—[—5b2 + 15b+1]

t—b

b) O(r)=

=-5t-5b+15

¢) The instantaneous rate of change at ¢ for the function /4(¢).
Diagrams may vary depending on choice of . All should be linear graphs with a slope of -5
and a y-intercept of 15 — 5b.

d) Answers may vary. A sample solution is shown.
At ¢t = b there is a hole in the graph; the graph is discontinuous at ¢ = b.

e) h(3)=-53)+153)+1
=-45+45+1
=1
At 3 s, the height of the javelin is 1 m.
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Chapter 2 Section 1 Question 19 Page 93

a) h(1.5)=-5(1.5)* +8.3(1.5)+1.2
=-1125+1245+1.2
=24

b) At 1.5 s the shot put is 2.4 m above the ground.

Chapter 2 Section 1 Question 20 Page 93
m(=3)* = 3(-3)* + n(-3)+2=-1 m(2)’ =3(2)* +n(2)+2=—4
2Tm-27-3n+2=-1 8m—12+2n+2=-4
—27m—3n=24 8m+2n==6
9m +n=-8 4dm+n=3
Subtract the two equations to solve for m.
Im+n=-8
—4m+n=3
Sm=-11
11
m=——
5

Substitute m into 4m + n = 3 to solve for n.

4[—1—1] +n=3
5
44

n=3+—
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Chapter 2 Section 1

32)* +a(2)* +b(2)-9=-5
24+4a+2b-9=-5

4a +2b=-20
2at+b=-10
Add the two equations to solve for a.
2at+b=-10
a-b=-4
3a=-14
14
a = o —
3
Substitute a into a — b =—4 to solve for b.
14
-———-b=-+4
3
14
b=——+4
3
2
b=——
3

Chapter 2 Section 1

3(-k)* +10(-k) -3 =5
3K —10k—8=0
Gk+2)k-4)=0

kz—z ork=4
3

Chapter 2 Section 1

? 1
4? x—3ﬁ
x—3 x—3
3 3
x—-3=4
x=7

. ) 5x
Substitute x = 7 into — .

EZ8 R3
4

The remainder is 3.

Question 21 Page 93

(-1 +a(=1)* +b(-1)-9=-16

3 +a-b-9=-16
a-b=-4

Question 22 Page 93

Question 23 Page 93
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Chapter 2 Section 1 Question 24 Page 93

a=BC

= JG-472+(2-8)
=1+36

=37

b=AC
= J(6-4) +(4-8)?
=J4+16
=20

c=AB
= J(6-3)+(4-2)
=49+4

=13
o= L5730 )
=7.08
A= \/7.08(7.08— V37)(7.08-20)(7.08-V13)

A=8

Chapter 2 Section 1 Question 25 Page 93

If a right triangle is inscribed in a circle, then its hypoteneuse is a diameter of the circle. The
median, MK, is the radius of the circle. HM is half the diameter which is the radius, therefore

HM = MK.
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Chapter 2 Section 2
Chapter 2 Section 2
a) x—4

b) x+3

¢) 3x-2

d) 4x +1

Chapter 2 Section 2

a) P(-3)=(-3)'+(-3)’ - (-3)+6
=-27+9+3+6
=-9
No.

b) P(-3)=2(-3)’+9(-3)* +10(-3)+3
=_54+81-30+3
=0
Yes.

¢) P(-3)=(=3)+27
=-27+27
=0
Yes.

Chapter 2 Section 2

a) P(—4)=(-4)’ +3(—4)’ - 6(—4)-8
=—64+48+24-8
=0

The Factor Theorem

Question 1 Page 102

Question 2 Page 102

Question 3 Page 102

Since the remainder is zero, P(x) is divisible by (x + 4) and (x + 4) is a factor of P(x).

P(-1)=(-1)* +3(-1)* = 6(-1)-8
=-1+3+6-8
=0

Since the remainder is zero, P(x) is divisible by (x + 1) and (x + 1) is a factor of P(x).

P(2)=(2)’+3(2)* -6(2)-8
=8+12-12-8
=0

Since the remainder is zero, P(x) is divisible by (x — 2) and (x — 2) is a factor of P(x).

P(x) = (x =2)(x + Dx +4)
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b) P(—6)=(—6)’ +4(-6)* —15(—6)—18
=-216+144+90-18

Since theoremainder is zero, P(x) is divisible by (x + 6) and (x + 6) is a factor of P(x).
P(-)=(-1)*+4(-1)> -15(-1)—18

=—1+4+15-18

=0
Since the remainder is zero, P(x) is divisible by (x + 1) and (x + 1) is a factor of P(x).
P(3)=(3)’+4(3)° —15(3)-18

=27+36-45-18

=0
Since the remainder is zero, P(x) is divisible by (x — 3) and (x — 3) is a factor of P(x).

P(x) = (x =3)(x + D(x +6)

¢) P(-3)=(-3)’-3(-3)*-10(-3)+24
=-27-27+30+24
=0
Since the remainder is zero, P(x) is divisible by (x + 3) and (x + 3) is a factor of P(x).
P(2)=(2)’-3(2)* - 10(2) + 24
=8-12-20+24
=0
Since the remainder is zero, P(x) is divisible by (x — 2) and (x — 2) is a factor of P(x).
P(4)=(4)’ -3(4)* —10(4) + 24
=64-48-40+24

=0
Since the remainder is zero, P(x) is divisible by (x — 4) and (x — 4) is a factor of P(x).

P(x) = (x =4)(x = 2)(x +3)
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Chapter 2 Section 2 Question 4 Page 102

a PX)=x+x"-9x-9
Group the first two terms and factor out x.
Then, group the second two terms and factor out —9.
P(x)=x*(x+1)-9(x + 1)
Factor out x + 1 and then factor the difference of squares
P(x) = (x + (x* - 9)
=@+ D -3)(x+3)

Px) = (x + D(x = 3)x +3)

b) P(x)=x"—x*—16x + 16
Group the first two terms and factor out x.
Then, group the second two terms and factor out —16.
P(x)=x*(x—1)—16(x—1)
Factor out x — 1 and then factor the difference of squares.
P(x) = (x — (x> - 16)
=@ - D -4 +4)

Px)y=(x-Dx—-4)(x+4)

¢) P(x)=2x"—x*—72x+36
Group the first two terms and factor out x°.
Then, group the second two terms and factor out —36.
P(x)=x"(2x—1)-36(2x - 1)
Factor out 2x — 1 and then factor the difference of squares.
P(x) = (2x — 1)(x* - 36)
=2x-1)(x—-6)(x+6)

P(x) = 2x — 1)(x - 6)(x + 6)

d) P(x)=x"—7x*—4x +28
Group the first two terms and factor out X
Then, group the second two terms and factor out —4.
P(x)=x(x—7)—4(x—"7)
Factor out x — 7 and then factor the difference of squares.
P(x) = (x - 7)(x* —4)
=x-7x-2)(x+2)

P(x) = (x — T)x - 2)(x +2)
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€) P(x)=3x"+2x*—75x— 50
Group the first two terms and factor out x°.

Then, group the second two terms and factor out —25.

P(x) =x*(3x +2) — 25(3x + 2)

Factor out 3x + 2 and then factor the difference of squares.

P(x) = (3x + 2)(x* — 25)
=(Bx +2)(x— 5)(x +5)

Px)=0CBx+2)x-5)(x+5)

P(x) =2x" +3x" — 32x” — 48x

Group the first two terms and factor out x°.

Then, group the second two terms and factor out —16x.

P(x) =x’(2x + 3) — 16x(2x + 3)
Factor out (2x + 3) and then factor x° — 16x.

P(x) = (2x + 3)(x’ — 16x)
=x2x+3)(x-4)(x+4)

Px)=x(2x +3)(x—4)(x +4)

Chapter 2 Section 2

a) P(x)=3x"+x"—22x—24

Question 5 Page 102

Let b represent the factors of the constant term —24, which are =1, +2, £3, +4, +6, +8, +12, and

+24.

Let a represent the factors of the constant term 3, which are =1 and £3.

b
The possible values of — are
a

1 1 2 2 3 3
i-_, i_a i_a i_a i_a i_5
1 3 1 3 1 3

ié, i§, i§, +—
31 3 1

1 1 24 24

5 ai_5i_~
1 3

+-=
3

b . .
Test the values of — for x to find the zeros using a graphing calculator.

a

Fiv]| F2v |[F3«| F4v | FS Fbv
Tools|A13¢bra|Calc|Other|Fr3mI0|Clcan U
T T O 1=

P
oTT

s Define p(x) =3-x° + x2 - 2:)

Donel
= p(3) 0.
=p(-2) 0.
= p(-4/3) 0.

4
The zeros are 3, -2, and —5 .

The corresponding factors are (x — 3), (x + 2), and (3x + 4).

300 +x7 = 22x - 24 =(x - 3)(x + 2)(3x + 4)
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b) P(x)=2x"—9x* + 10x - 3

Let b represent the factors of the constant term —3, which are £1 and £3.

Let a represent the factors of the constant term 2, which are =1 and £2.

b
The possible values of — are i'I, +—

a

3

2,12

2

b . .
Test the values of — for x to find the zeros using a graphing calculator.

a

Toat:|i13ebr alcroﬁ'c]nfrl" e'rlv rrsiqmlchrasn'u»l
mdo(x) =2 x5 -9 %2 +10-x - 3

Done|
" p(3) 0.
= p(1) Q.
np(1/2) .
MAIN RAD APPROY FUNC £/30

The zeros are 3, 1, and E

The corresponding factors are (x — 3), (x— 1), and 2x — 1).

20 =0+ 10x -3 =(x—3)(x - 1)2x— 1)

¢) P(x)=6x"—11x"—26x+ 15

Let b represent the factors of the constant term 15, which are £1, £3, +5, and £15.
Let a represent the factors of the constant term 6, which are +1, +2, £3, and £6.

b
The possible values of — are
a

RINLIRIRINE O I ¢ |
1" 27 3 6 1 2 3 6

+

1 1 1 1

e e
1

b b b b

N | D
W | D

T e
2773776

AN | W

b . .
Test the values of — for x to find the zeros using a graphing calculator.

a

Toat:|i13ebr alcroﬁ'c]nfrl" e'rlv rrsiqmlchrasn'u»l
B4 =6-%5 - 11-%2 = 26-x + 15

Done
" p(3) 0.
. p(1/2) 0.
= p( - 5/3) 5
MAIN RAD EXACT FUNC £/30

1
The zeros are 3, —, and —é .
2 3

The corresponding factors are (x — 3), (2x — 1), and (3x +5).

6x° — 11x* — 26x + 15 = (x — 3)(2x — 1)(3x + 5)
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d) P(x)=4x"+3x*—4x -3
Let b represent the factors of the constant term —3, £1, and 3.
Let a represent the factors of the constant term 4, +1, £2, and 4.

b
The possible values of — are
a

b . .
Test the values of — for x to find the zeros using a graphing calculator.

a

Toat:|i13ebr alcroﬁ'c]nfrl" e'rlv rrﬁ“mlmrasnvu’l
md p(x)=4-x5+3-x2-4-x -3

Done|
= p(1) o
= p(-1) o
= p( - 3/4) o
MAIN RAD EXACT FUNC £220

The zeros are 1, -1, and —%.

The corresponding factors are (x — 1), (x + 1), and (4x + 3).

A+ 3x  —dx =3 =(x— D)(x + 1)(4x + 3)

Chapter 2 Section 2

a)

b)

Toat:|i13ebr alcroﬁ'c]nfrl" e'rlv rrﬁ“mlmrasnvu’l
mdfine p(x) =x> +2-%x2 - x - 2
Done
= p(1) o
=p(-1) o
= pi-2) 5
FAIN RAD EXACT — FUNC 750

Question 6 Page 102

The zeros are 1, —1, and —2. The corresponding factors are (x — 1), (x + 1), and (x + 2).

X+ —x—2=x-Dx+1)x+2)

Toat:|i13ebr alcroﬁ'c]nfrl" e'rlv rrﬁ“mlmrasnvu’l
w4z p(x) =xS +4-%x2 - 7-x - 10
Done
= p(2) o
=p(-1) o
= p( -3) 5
MAIN RAD EXACT FUNC £220

The zeros are —5, —1, and 2. The corresponding factors are (x — 2), (x + 1), and (x + 5).

X 44— Tx—10=(x-2)(x + D(x+5)
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d)

e)

Fir| Fev |Fav| Fiav] FE | Fé-

ra S Eoval e otmer]pr Seatolcrdn us|
w4z p(x) =x5 - 5-x2 - 4-x + 20
Donel
. R -2) g
= p(2) o
= p(3) 0
RAD EXACT FUNC £230

The zeros are -2, 2, and 5. The corresponding factors are (x — 5), (x — 2), and (x + 2).

X —5x" —4x +20 =(x—5)(x - 2)(x + 2)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons
mdae PO =X +5 %2+ 3% -4

Donel
= p(-4) o

(MAIN RAD EXACT FUNC 2720

Fiv| Fer |F3+| Fiv | FS FG+
Tools|A13cbralCalc|other|PramiDjcican up

e y
Dons
= p(-4) G

345243~
" propFrac| XX 43Xy

The zero is —4. The corresponding factors are (x + 4) and (x> +x — 1).
X457 +3x—4=(x+4)x*+x-1)

Fiv]| F2v |[F3«| F4v | FS Fbv

Tools mebrolccnc Other rrsmmlcmn upl
m 4 p(x) =x - 4-x2 - 11-x + 30
Done|
" p(-3) o
" p(2) o
= p(3) o
RAD EXACT FUNC £420

The zeros are -3, 2, and 5. The corresponding factors are (x — 5), (x — 2), and (x + 3).
X —4x* = 11x +30 = (x - 5)(x - 2)(x + 3).

Fiv| Fer |F3v| Fiv | FE o~
[Ioo'IsInl9ebro]ca'lclntherl?rsnlnlc’leon up]
m)=x" =4 x"=-x"+16-x- 12

Done|
= p(-2) o
= p(1) o
= p(2) o
= p(3) 5
IMAIN RAD EXACT FUNC 8420

The zeros are -2, 1, 2, and 3.

The corresponding factors are (x — 3), (x +2), (x — 1), and (x — 2).
XA - 16— 12=(x = 3)(x + 2)(x — 1)(x — 2)
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®mDetine p(x)=x" —-2-x7-13-
Donel

3 o

1) o

[0

o

RAD EXACT FUNC B/20

The zeros are -3, -1, 2, and 4.
The corresponding factors are (x — 4), (x —2), (x + 1), and (x + 3).
P2 — 137+ 1A + 24 = (x— 4)(x = 2)(x + D)(x + 3)

Chapter 2 Section 2 Question 7 Page 102
a)
Toars|a13ebr alcro%l'c]nfr‘.';rlr rrsinnlcurasn'upl Toars|a13ebr alcro%l'c]nfr‘.';rlr rrsinnlcurasn'upl
= NewProb Don = p(1/2) o
®Define p(x) =8 x5 +4-x2 —bj Ralias 9
Don .‘:Pac[s-x3+4~x2-2~x—1
" p(1/2) q 2x+1)(2x-1)
mp(-1/2) ) 2-%+ 1
2% =1 ) /(2L DR 2kx—10 ).
IMAIN RAD EXACT FUNC Y4420 f RAD EXACT FUNC £220

1 1
The zeros are — and Y (order 2). The corresponding factors are (2x — 1) and (2x + 1)°.

8" +4x’ —2x— 1 =(Q2x— 1)2x + 1)

b)

A L 5 R T
Tools|m3ctralcatc|other [pramiofcican us
mdae px)=2-%° +5-%x2 - x - §

Donel

. R -2) g
= p(-3/2) o
= p(l) 0
RAD EXACT FUNC £230

3 .
The zeros are — 2, 5 and 1. The corresponding factors are (x — 1), (x + 2), and (2x + 3).

20+ 58 —x—6=(x—1)(x +2)(2x +3)

©)

Toat:|i13ebr alcro%l'c]nfr‘.';rlr rrsinnlcurasn'upl
m4o(x) =5 x5 +3-x2 - 12-x + 4
Donel
. R -2) o
= p(2/3) o
" (1) 0
RAD EXACT FUNC £220

2
The zeros are — 2, 3 and 1. The corresponding factors are (x — 1), (x + 2), and (5x — 2).

543 —12x +4=(x— D)(x+2)(5x—2)
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g)

RAD EXACT FUNC

The zeros are — 1, —z, l, and 1.
3°2

The corresponding factors are (x — 1), (x + 1), 2x — 1), and (3x + 2).
6x*+x’ -8 —x+2=(x-1)(x+ DQ2x-1)Bx+2)

Fiv| F2v |F3~| F4~ | FS Fbv

Tools n1Sebralco1c]ntmrlrr5mmlc1ean upl
" p( -2) o
= p(2) o

e Ext x5 -22-x2-4-x+3
(x+2)(x-2)
2

The zeros are — 2 and 2. The corresponding factors are (x — 2), (x + 2), and (5x*> + x — 2).
Sxt4x’ =227 —dx+ 8 =(x—2)(x + 2)(5x* + x - 2)

Toat:|i13ebr alcro%l'c]nfr‘.';rlr rrsinnlcurasn'upl
m ) =3 x5 +4-%x2 - 35-x - 12
Donel
" p(-4) 0
= p(-1/3) o
= p(3) 5
RAD EXACT FUNC £220

1
The zeros are — 4, —3 and 3. The corresponding factors are (x — 3), (x + 4), and (3x + 1).

30 +4x" —35x— 12=(x - 3)(x +4)(3x + 1)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢bralCalc|Other|PrImID|CIcan U
1=

P
T T T o oTT

m ) =6-%x0 - 17-x2 4+ 11 -x - 2

Done|
= p(1-3) o
= p(1-2) [0
= p(2) &
E.:l;l?)l RAD EXACT FUNC £220

11
The zeros are 35 and 2. The corresponding factors are (x — 2), (2x — 1), and (3x — 1).

6x — 17x° + 11x -2 =(x = 2)(2x— D(3x - 1)
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Chapter 2 Section 2 Question 8 Page 102

ToaTs|a15ebr olcroﬁ'c]n{rl.' e'r]v rrsinnlcurasn'u»l

m () =6-%5 +25-x2 + 2% - 3
Done

= -4) o

= u(1/2) o

m - 2/3) o)

MAIN RAD EXACT FUNC £/30

1
The zeros are —4, ——, and —.
3 2

The corresponding factors are (x +4), (2x — 1), and (3x + 2).
6x° +25x* +2x -8 =(x +4)(2x — 1)(3x +2)

Possible dimensions of the rectangular block of soapstone in cubic metres are
(x +4)by 2x— 1) by 3x +2).

Chapter 2 Section 2 Question 9 Page 102

P(-2)=(-2)’ = 2k(-2)* +6(-2)—4
0=-8-8k—12-4

8k =-24
k=-3
Chapter 2 Section 2 Question 10 Page 102
2) (2) (2
Pl —1=3]=| =5|=| +k| = |+2
3 3 3
0=3-20.2442
9 9 3
(8,20 18_2
9 9 9 3
2 2
iy A
33
k=-1
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Chapter 2 Section 2 Question 11 Page 102

a) P()=2(1)*+5(1)*-1(1)-6
=2+5-1-6
=0
Since the remainder is zero, P(x) is divisible by (x — 1) and (x — 1) is a factor of P(x).

Use division to find the other factors.
2x*+7x+6
x—1>2x3 +5x° —x—6

2x° —2x°
Tx? —x
7x*—Tx
6x—6
6x—6

0

20+ 58 —x—6=(x—1)2x*+ 7x + 6)
=(x— 1)(x+2)2x +3)

b) P(-1)=4(-1)’-7(-1)-3
=4+7-3
=0
Since the remainder is zero, P(x) is divisible by (x + 1) and (x + 1) is a factor of P(x).
Use division to find the other factors.

4x* —4x-3
x+1>4x3+0x2—7x—3

4x° + 4x*
—4x*—7x
—4x* —4x
—3x-3
3x-3
0

40 = Tx—3=(x+ 1)(4x* — 4x - 3)
=@+ 1)Q2x-3)2x+1)
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¢) P()=6(1)+5(1)* -21(1)+10
=6+5-21+10

=0
Since the remainder is zero, P(x) is divisible by (x — 1) and (x — 1) is a factor of P(x).

Use division to find the other factors.
6x* +11x—10
x—1>6x3 +5¢2—21x+10

6x° — 6x°
11x* —21x
11x* —11x
—10x+10
—10x+10
0

6x° + 5x" —21x + 10 = (x — 1)(6x> + 1 1x — 10)
=(@x—-1)Q2x+5)3x-2)
d) P(2)=4(2)’-8(2)* +3(2)-6
=32-32+6-6
=0

Since the remainder is zero, P(x) is divisible by (x — 2) and (x — 2) is a factor of P(x).

Use division to find the other factors.
4x* +3
x—2>4x3 —8x% +3x—6

4x° —8x?
Ox*+3x—6
3x—=6
0

40’ —8x* +3x—6=(x—2)(4x* +3)
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EORORARES

11 1
=—+—+—-1
4 4 2
=0

Since the remainder is zero, P(x) is divisible by (2x — 1) and (2x — 1) is a factor of P(x).

Use division to find the other factors.

¥ +x+1
2x—12x° +x* +x—1
2x° —x°
2t +x
2x% —x
2x—1
2x—1
0

20 +x +x—1=0Q2x— D> +x+1)
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f) P(1)=(1)" —15(1)* —10(1)+ 24
=1-15-10+24
=0
Since the remainder is zero, P(x) is divisible by (x — 1) and (x — 1) is a factor of P(x).

Use division to find the other factors.
X’ +x*—14x-24
x—1>x4 +0x° —15x% —10x + 24

x4 —x3
x> —15x2
x3 —)C2
—14x* —10x
—14x% +14x
—24x+24
—24x+24

0
4 3 _ 3, .2
X' =15 - 10x +24 =(x — 1)(x” +x" — 14x - 24)

Factor x° + x> — 14x — 24:
P(-2)=(-2)’ +(-2)* —14(-2)-24
=-8+4+28-24
=0

Since the remainder is zero, P(x) is divisible by (x + 2) and (x + 2) is a factor of P(x).

Use division to find the other factors.
x—x—12
x+2>x3 +x? —14x—24

¥’ +2x7
—x*—14x
—x*—2x
—12x-24
—12x-24
0

xP—15x° = 10x +24 = (x — D)(x + 2)(x* —x — 12)
=(x—4)(x— D(x +2)(x +3)
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Chapter 2 Section 2

a) i) P()=(1)-1

Fiv| Fer |F3v| Fi~ | FE Fo~
Tools|A13cbralCalc|other|Praminjcican up
= NewProb Donel

3
- propFrac[ XX - 11 ]

X-1=@x-DE*+x+1)

iii)

Fir| Fer |Fav| F4v | FS5 Fév
Tools|A13cbra|Cale[other|PrIminjcican Up
® Define p(x) =><3 -8 Dons

= p(2) o

3
- propFrac[ XX - 28]

xZ +2-x + 4
c((x"3-8)/(x-2))

X —8=(x—2)(x"+2x+4)

iii) P3) = (3)* - 27
=27-27
=0

Question 12 Page 103

Since the remainder is zero, P(x) is divisible by (x — 3) and (x — 3) is a factor of P(x).

Use division to find the other factor.

-3(1 0 0 -27
- -3 -9 =27
x[{1 3 9 0

X —27=(x-3)x"+3x+9)
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iv) P(4)=(4)’ - 64
=64 — 64
=0

Since the remainder is zero, P(x) is divisible by (x —4) and (x — 4) is a factor of P(x).

Use division to find the other factor.

—4{1 0 0 —64
| -4 16 -64

x‘l 4 16 0
X —64=(x—4)x"+4x+16)
b) X’ —a’=(x—a)x* +ax+d)
¢) (x—5)(x*+5x+25)
d) i) 2x— 1)(4x* +2x + 1)
ii) (5x* — 2)(25x" + 10x” + 4)

jii) (4x* - 3)(16x° + 12x* +9)

. 2 2 4 2 8 2 4
iv) | —=x—4 —x"+=xy" +16
)[Sx y J[sz 5 y

Chapter 2 Section 2

a) i)
Fiv| Fer ]rs-] r-«-] FS ] Fév ]
Tools|A13cbralCalc|other|Praminjcican up
® Define p(x) =><3 +1 Dons
" p(-1) o

3
- pr‘opFr‘ac[xXT*'ll]

%2 - %+ 1
propFrac{(x"3+1)/(x+13)

X+Hl=@x+ D) —x+1)

ii)
Fiv| Fer |F3v] F4v | F. o~
Toots msgbrolco%clnl#&rl?rﬁ?«lﬂ]ﬂea‘n u»]
® Define p(x) =><3 +8 Dons
= p(-2) o

x3+8]

- propFrac[ <2

X +8=x+2)(x"—2x+4)

Question 13 Page 103
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iii)

< Fer |F3v| F4v | F =
Toat msezbralcaﬁelmﬁ'«rlnﬁmn‘c1erasn u»]
® Define p(x) =><3 + 27 Done|
= p(-3) o

3
n propFrac[ xx :32?]

x2—3-x+9

PFrac({x"3+27)/(x+3))

Pro|
Note: Dorain of ¥e 19

X +27=(x+3)(—3x +9)

iv)

Fiv| Fer ]rs-] r-«-] FS ] Fo~ ]
Tools|A13cbra|Cale[other|PrIminjcican Up
® Define p(x) =><3 + 64 Done|
= p(-4) a

3
n propFrac[ xx :24]

xZ - 4-x + 1§
F-r"n:-F-Fr'-.-:. ((x"3+64) 7 (x+4))

: Dorain of ¥e Ma

X+ 64=(x+4)(x — dx + 16)

b) X* +a’ = (x + a)(x* — ax + a°)
) (x + 5)(x* — 5x + 25)
d) i) Qx+1)@dx"—2x+1)

i) (5x7+2)(25x" — 10x* + 4)

jii) (4x* + 3)(16x° — 12x* +9)

. 2 2 4 2 8 2 4
iv) | =x+4 —x"—=xy +16
)(Sx y J[zsx 5 y

|
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Chapter 2 Section 2 Question 14 Page 103

R+ 1I=Hx+ DEE—x+1)
Neither factor has integer zeros so x* + x* + 1 is non-factorable over the integers.

From the graph, you can see there are no zeros.

Ni=H*Yy+R"z+if

u=i =z

Chapter 2 Section 2 Question 15 Page 103

a) letm=x"
4x* =37x> +9=4m* -37m+9
=(m—-9)(4m—1)

1
m=9orm=—
4
2 2 1
x*=9%orx" =—
4
1
x=H3orx=1x—
2
4 =37 +9=(x-3)(x +3)2x - D2x + 1)

b) letm =x"
9x* —148x% + 64 = 9m* —148m + 64
=(m—16)(9m—4)

m=16 orm=f
9

x> =16 orx> :i
9

\S]

x=t orx==x—

98]

9x’ — 148x" + 64 = (x — 4)(x + 4)(3x — 2)(3x + 2)
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Chapter 2 Section 2 Question 16 Page 103
Solutions to Achievement Check questions are provided in the Teacher’s Resource.

Chapter 2 Section 2 Question 17 Page 103

1 12

1 2 2 4 4
a) The possible values of é are *—, +—, +— +—, ié, ig, +—, +—, iﬁ, ig, +—
12 1 2 1 2 1 2 1

=T, L

1
a 1727 ’

+—.
2

b
Test the values of — for x to find the zeros.
a

P(2)=2(2)’ +3(2)* =10(2)* - 15(2)* +8(2) + 12
=64+48—-80—-60+16+12
=0
P(1)=2(1)° +3(1)* —10(1)* —15(1)* + 8(1) + 12
=2+3-10-15+8+12
=0
P(-1)=2(-1) +3(-1)* =10(-1)* = 15(-1)* + 8(-1)+ 12
=-2+4+3+10—-15-8+12
=0
P(-2)=2(-2)’ +3(-2)* —10(-2)° —15(-2)* + 8(-2)+ 12
=—-64+48+80—-60—16+12
=0

5 4 3 2
pl=3 oo 2| 3 23] cio[ 23] —is| 22| 48] =2 |12
2 2 2 2 2 2
243 243 135 135

= +—+———-12+12
16 16 4 4

=0
20 +3x" —10x° = 15x2 +8x +12 = (x = 2)(x — 1)(x + 1)(x + 2)(2x + 3)

MHR * Advanced Functions 12 Solutions 123



oo

1 1 1 2 2 2 4 4 4
b) The possible values of é are -, +— +— +— +— F+— £— £— £—, i'§, i§, +
a 1 2 4 1 2 4 1 2 4 1 2

b
Test the values of — for x to find the zeros.
a

P(-2)=4(-2)° +12(-2)’ - 9(-2)* = 51(-2)* - 30(-2)* +12(-2) +8
=256—384—144+408—-120—24+8
=0

P(-1)=4(-1)° +12(-1)° = 9(=1)* = 51(—=1)* = 30(~1)* + 12(-1)+ 8
=4-12-9+51-30-12+8

1 1Y 1Y Y 1Y 1Y 1
Pl—=|=4|—=| +12| == | —9| == | =51/ == | =30/ == | +12| —= |+8
1 3 9 51 15
+

el L] L) () ()

1 3 9 51 15
=—t—————- —+6+8
16 8 16 8 2
=0
P(2)=4(2)° +12(2)° -9(2)* —51(2)* =30(2)* +12(2) +8
=256+384-144-408—-120+24+8
=0
Only found 5 factors and the degree is 6, so one must have order 2.
Divide to determine the last factor.

Toars|a13ebr olc%'e]nfrl.' e'rlv rrsitlnltlerasn'u»] Toars|a13ebr olc%'e]nfrl.' e'rlv rrsitlnltlerasn'u»]
= NewProb Done = NewProb Done
4-x%+12.x7-9.x%-51, -51-%°-30-x2+12-x+8
m 4 b u 4
(x=-2)(x+1)(x+2) +2)(2-x=-1)(2-x+1)

X + 2 X + 2
Dx+2)(2x=12(2x+12)) Dx+2)(2x=12(2x+12))
MAIN BAD EXACT  FUNC 2030 MAIN BAD EXACT  FUNC 2030

A0+ 120 - = 51x° —30x" + 12x + 8 = (x — 2)(x + 1)(x +2)°(2x — )(2x + 1)
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Chapter 2 Section 2 Question 18 Page 103
P(2)=2(2)* +m(2)* +n(2)-3

0(2)=(2) =3m(2)* +2n(2)+4
0=16+4m+2n-3

0=8-12m+4n+4

4m+2n=-13 12m—4n=12
6bm—2n==6
Solve for n by adding QO and P.
10m=-7
7
m=——
10

Substitute m into Q.

6 L —-2n=56
10

21
—2n=6+—
5

1
—2n=5—
5

51
10

Chapter 2 Section 2 Question 19 Page 103
a) P(x)=a(x+4)(4x+3)(2x-1)
P(=2)=a(2)(=5)(-3)
50=50a
a=1

Therefore P(x) = (x + 4)(4x + 3)(2x — 1).

b) P(x)=a(x—3)(x+1)(3x—2)(2x+3)
P(1) = a(=2)(2)(1)(5)
~18=-20a
9
~10

"l“hereforeP(x)=2 x=3)(x+1){3x—-2)(2x+3).
10

a
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Chapter 2 Section 2

a) i) (x— D+ DHE*+1)

Question 20 Page 103

To help predict a pattern for b); x* — 1 partially factored is (x — 1)(x* +x* + x + ).

i) (x—2)(x +2)(x* +4)

To help predict a pattern for b); x* - 16 partially factored is (x — 2)(x> + 2x* + 4x + 8).

iii)

Fir| Fer |Fav| F4v | FS5 Fo~
Tools n1SebroICo1clnlherl?r5mln]tlean u»]
® Define p(x) =x5 -1 Dons
= p(1) o

S.
- propFrac[ XX - 11 ]

x¥ 4 %3+ %2+ x + 1
propFracl(x~5-1)/(x-13)

x-DE*+ P+ +x+1)

iv)

Toals n1gezrfralcro'ﬁ'clnfrl"e'rlwrs?mncheFasn'u»l
® Define p(x) =x5 -32 Dons
" p(2) ol

x2 - 32]

- propFrac[ e
x4 +2-%x3+4-x2+8-x+16

S=-32)/(x=2))

propFrac{{x"5-:

(x—2)(x* +2x° + 4x* + 8x + 16)

b) X'—d"=(x-a)x" ' +ax"* +a
¢ x-DE+x*+xXr+ 7 +x+1)

d) i) (x—5)x" +25)

i) (r—3)(x* +3x° +9x* + 27x + 81)

n-3_2

) —1 . .. .
x +da" “x+d" ) where n is a positive integer.
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Chapter 2 Section 2

Yes, but only if # is odd.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|Fr3mIDjCIcan Up

- f‘actor(x4 + 16) %% + 1¢
- f‘actor(xs + ?29]
[x2 + ‘3‘]~[x4 -9.-%x2+81
- f‘actor[xs + 1] x8 + 1
facto S+1)
2 RAD EXACT  FUNC £730

Question 21 Page 103

There is no pattern for x" + @" when n is even.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

- f‘actor(x3+ 1]

(x+ 1)~[x2-x+1
- f’actor[x5+ 32]
(x+2)~[x4—2-x3+4~x2—9

ACT FUNC 10/20)

- f‘actor(xs + 32)
x4-2.x3+4.%x2-3.x+186

- f’actor[xs + 35]
(x+3)~[x4—3-x3+9~x2—2’

r%;slmgf by olc%;ln{:;rl? r;iﬂnlcurosn'upl

Fiv| F2v |F3«| F4 | FS Fbv
Tools|A13¢bra|Calc|Other|Pr3mI0fClean Up)

- f‘actor(xs + 32)
A-2.53+4.x2-3.x+ 16

- f’actor[xs + 35]
44-3.x3+9.x2-27.x+81

 factor(x +29)
4353 49.%2-27.x+81]

w factor(xS +€)

(x+ 2)~[x2 -2-x+4

factor(
MAIN

Yes, but only if n is odd. Let n = 2k + 1. Then,

2k+1
X

Chapter 2 Section 2

Tx-5

2k-2 2

2%+1 2% 2k-1 2%-3 3
+a =(x+ta)x"—-x" atx a x> Ca’+ ...

2k—1 2k
—Xxa +a™).

Question 22 Page 103
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Chapter 2 Section 3
Chapter 2 Section 3
a) x=0orx=-2o0orx=5

b) x=1lorx=4orx=-3

2
¢) x= —5 orx=-9orx=2
2
d)yx=7o0orx=—-—— orx=-1
3
e€) x=—orx=—orx=-8
4 2

5

5
1] x=5 orx= 3 orx="7

8 1

x=—-orx=-3orx=—

e 5 2
Chapter 2 Section 3

a) x=-3orx=-lorx=1

b) x=-lorx=3orx=4

¢) x=—2orx=-lorx=2orx=3

d)y x=-50orx=-2orx=1

e) x=-3orx=—-lorx=0orx=2

Polynomial Equations

Question 1 Page 110

Question 2 Page 110
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Chapter 2 Section 3 Question 3 Page 110
a) x=4
b) x—D(x+1D(E*+4)=0
x=1lorx=-1
¢) B +27)(x-4)(x+4)=0
x=4orx=-4

d) "D+ DE-5)(x+5)=0
(x— D+ DE*+1D)E-5)x+5)=0

x=—lorx=lorx=5o0rx=-5
e) 2x-3)2x+ 3)(x2 +16)=0
3 3

X=—orx=——
2 2
f) x+d)x+3)x-T)x+7)=0

x=T7orx=-7Torx=-3orx=-4

g) 4(2x - 1)(x +3)x*=25)=0
42x - D(x +3)(x=5)(x +5)=0

1
x=-3orx= 5 orx=5orx=-5

Chapter 2 Section 3 Question 4 Page 110

a) y=x"—4x’>—45x
0= x(x* —4x—45)
0=x(x—9)(x+5)

x=0orx=9o0orx=-5

The x-intercepts are -5, 0, 9.

b) f(x)=x*(x*-81)
0=x*(x=9)(x+9)

x=0orx=9orx=-9

The x-intercepts are -9, 0, 9.
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¢) P(x)=x(6x*—-5x—4)
0=x(Bx—-4)2x+1)

4 1
x=0orx=—orx=——
3 2

1 4
The x-intercepts are _E ,0, 5 .

d) h(x)=x*(x+1)—4(x+1)
0=(x*—4)(x+1)
0=(x-2)(x+2)(x+1)

x=2orx=-2orx=-1

The x-intercepts are -2, —1, 2.

e g(x)=(x"—-4)(x*+4)
0=(x—2)(x+2)(x*+4)

x=2orx=-2

The x-intercepts are —2, 2.

f) k(x)=x’(x—2)—x(x—2)
0=(x—x)(x-2)
0=x(x>—1)(x-2)
O=x(x—D(x+1)(x—-2)

x=0orx=lorx=—lorx=2
The x-intercepts are —1, 0, 1, 2.

g) letm=x"
t(m)=m* —29m+100
0=(m—-25)(m—-4)
substitute x back in for m
H(x)=(x* =25)(x* —4)
0=(x-5x+5)(x-2)(x+2)

x=5orx=-S5orx=2orx=-2

The x-intercepts are -5, -2, 2, 5.
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Chapter 2 Section 3 Question 5 Page 111

Answers may vary. A sample solution is shown.

a) False. If the graph of a quartic function has four x-intercepts, then the corresponding quartic
equation has four real roots.

b) True.

¢) False. A polynomial equation of degree 3 has three or fewer real roots.

d) False. If a polynomial equation is not factorable, the roots can be determined by graphing.

e) True.

Chapter 2 Section 3 Question 6 Page 111

a) By the integral zero theorem test factors of 18, that is, £1, £2, +3, +6, £9, +18.

Fiv| Fer |F3v| Fiv | FE Fo~
Tools|A13cbralCalc|other|Praminjcican up
= NewProb Dons
mdz p(x) =xS - 4-x2 - 3-x + 19
Donel
= p(-2) o
MAIN RAD EXACT  FUNC 3730

Since x =2 is a zero of P(x), (x + 2) is a factor.

Use division to determine the other factor.

21 4 -3 18
- 2 —12 18

x‘l 6 9 0

P(x)=x"—4x* =3x+18
0=(x+2)(x*—6x+9)
0=(x+2)(x—-3)*

x=—2orx=3
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b) By the integral zero theorem test factors of 10, that is, +1, £2, £5, £10.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons

=4z p(x)=x3—4~x2—?~x0+ 10
ohel
= p(1) o)

MAIN RAD EXACT FUNC 2720

Since x =1 is a zero of P(x), (x— 1) is a factor.

Use division to determine the other factor.

-1{1 4 -7 10
— -1 310

><|1_3—10 0

P(x)=x>—4x*-7x+10
0=(x—1)(x*-3x-10)
O0=(x-D(x-5)(x+2)

x=5o0orx=-2o0rx=1

¢) By the integral zero theorem test factors of —3, that is, £1, £3.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons

LR BT p(x)=x3—5~x2+?-é—3
onel
= p(l) 0

MAIN RAD EXACT FUNC 2720

Since x =1 is a zero of P(x), (x — 1) is a factor.

Use division to determine the other factor.

~1l1 57 -3
| 143

><|1_43 0

P(x)=x"=5x*+7x-3
0=(x—1)(x*—4x+3)
0=(x—D(x=3)x-1)
0=(x—1)*(x-3)

x=lorx=3
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d) By the integral zero theorem test factors of —12, that is, 1, +2, £3, +4, 16, +12.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons
mdine p(x)=x>+x2-8-x—-12

Donel
= pi-2) o

MAIN RAD EXACT FUNC 2720

Since x =2 is a zero of P(x), (x + 2) is a factor.

Use division to determine the other factor.

211 1 -8 —12
| 2-2-12
><|1 16 0

P(x)=x"+x*-8x-12
0=(x+2)(x*—x—6)
0=(x+2)(x-3)(x+2)
0=(x+2)*(x-3)

x=—2orx=3

e) By the integral zero theorem test factors of 12, that is, 1, +2, £3, 4, +6, +12.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons

mdz Py =xS - 3-x2—4-x+ 12
Done
=l -2) )

MAIN RAD EXACT FUNC 2720

Since x =2 is a zero of P(x), (x + 2) is a factor.

Use division to determine the other factor.

211 3 4 12
- 2 10 12
><|1 5 60

P(x)=x"-3x"—4x+12
0=(x+2)(x>—5x+6)
O0=(x+2)(x-2)(x-3)

x=—2orx=2o0rx=3
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f) By the integral zero theorem test factors of 4, that is, +1, £2, +4.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons

mdae PO =xS +2- %2 -7 -x+4
Donel

= p(l) o

MAIN RAD EXACT FUNC 2720

Since x =1 is a zero of P(x), (x— 1) is a factor.

Use division to determine the other factor.

1|1 2 -7 4
- | -1-34

xP 340

P(xX)=x"+2x*-Tx+4
0=(x—1)(x*+3x—4)
O=(x—-D(x+4)(x-1)
0=(x—1)(x+4)
x=—4orx=1

g) By the integral zero theorem test factors of 5, that is, £1, £5.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons

mdfine p(x)=x> -3 %2+ x+5
Donel

= p(-1) o

MAIN RAD EXACT FUNC 2720

Since x =—1 is a zero of P(x), (x + 1) is a factor.

Use division to determine the other factor.

11 3 15
| 1-45

ﬂ14 50

P(x)=x’=3x"+x+5
0=(x+1)(x* —4x+5)

x=-1
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Chapter 2 Section 3 Question 7 Page 111

a) Use the rational zero theorem to determine the values that should be tested.
Let b represent the factors of the constant term —6, which are £1, 2, 3, +6.
Let a represent the factors of the leading coefficient 2, which are +1, £2.

1, 1,2 2
The possible values oféare -, t— - +— -'-E +g -'-g iﬁ.

- S - - s = b

a 1 2 1 21 2 1" 2
b
Test the values of — for x to find the zeros.
a
ToaTs|a15ebr olcroﬁ'c]n{rl.' e'r]v rrsinnlcurasn'u»l
= NewProb Done|
md p(x)=2-x5+3-x2-5-x - §
Done
" p(-1) &
MAIN EARD EXACT FUNC 2220

Since x =—1 is a zero of P(x), (x + 1) is a factor.

Use division to determine the other factor.

112 3 -5 —6
| 2 16
><|21—6 0

P(x)=2x>+3x*-5x-6
0=(x+1(2x*+x-6)
0=(x+D2x-3)(x+2)

x=—2orx=—-lorx=—
2

MHR * Advanced Functions 12 Solutions 135



b) Use the rational zero theorem to determine the values that should be tested.
Let b represent the factors of the constant term 9, which are £1, 3, £9.
Let a represent the factors of the leading coefficient 2, which are +1, £2.

11
The possible values of é are +—, + 34342 42

—, -, =, =, —.
a 1 2 1 2 1 2
Toals n1gezrfralcro'ﬁ'clnfrl"e'rlwrs?mncheFasn'u»l Toals n1gezrfralcro'ﬁ'clnfrl"e'rlwrs?mncheFasn'u»l
= NewProb Donef = p(3) o
0 =2 x5 - 112 +12-% + 9 " PCm 172 9
Done .‘ac[2~x3-11-x2+12~x+9
" (3 9 -3 (Zx+D
mp(-1/2) o) % = 3
LKO2H1 2349 /(=30 (2x+1D ).
MAIN RAD EXACT FUNC Y4/320 MAIN RAD EXACT FUNC £/20

Since x = 3 is a zero of P(x), (x — 3) is a factor.
1
Since x = Y is a zero of P(x), (2x + 1) is a factor.
Using division we discover that the factor (x — 3) is of order 2.
P(x)=2x"—11x* +12x+9
0=(x-3)2x+1)(x-3)
0=2x+1)(x-3)*

1
x=——orx=3
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¢) Use the rational zero theorem to determine the values that should be tested.
Let b represent the factors of the constant term —8, which are £1, 2, +4, £8.
Let a represent the factors of the leading coefficient 9, which are +1, £3, 9.

1,1 1 .2 2 2 4 4 4
The possible values oféare -t - - -t %

a 1’7379 717737971773

Fiv]| F2v |[F3«| F4v | FS Fbv
Tools|A13¢bra|Calc|Other|Pr3mI0|Clcan Up
o 1=

T T oTT

- b b

mdo(x) =9 %5 + 18- %2 - 4-x - §

Donel
= p(-2) o
= p(-2/3) o
= p(2-3) o
MAIN RAD EXACT FUNC £/20

Since x =2 is a zero of P(x), (x + 2) is a factor.

2
Since x = -3 is a zero of P(x), (3x +2) is a factor.

2
Since x = 3 is a zero of P(x), (3x — 2) is a factor.

0=9x>+18x> —4x—38
0=(x+2)3x+2)(3x-2)
0=(x+2)3x+2)(3x—2)

2 2
xX==-2o0rx=——orx=—
3 3
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d) Use the rational zero theorem to determine the values that should be tested.

Let b represent the factors of the constant term 18, which are £1, 2, +3, +6, £9, +18.
Let a represent the factors of the leading coefficient 5, which are +1, £5.

1 1 2 2
The possible values of é are *—, +—, +— +—, ig, ié, iﬁ, i6

£282 4
a TS TUTS TS 1’75

L)
1 5

b

Toals n1gfrfrolcro31'c|nfrl.'e'rls’rrs?nlnlchrasn'u»l
md) =5-%° - 8-x2 - 27-x + 18
Donel
. R -2) g
= p(3/3) o
= p(3) o
MAIN RAD EXACT FUNC £/20

Since x =2 is a zero of P(x), (x + 2) is a factor.
. 3. .
Since x = 3 is a zero of P(x), (5x — 3) is a factor.

Since x = 3 is a zero of P(x), (x — 3) is a factor.
5x° —8x* —27x+18=(x+2)(5x —3)(x - 3)
(x+2)(5x-3)(x—-3)=0

3
x=—20rx=g orx=3

e) 8x*—64x=8x(x’-8)

0 =8x(x — 2)(x* + 2x + 4)
x=0orx=2
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f) 4x*—2x° —16x" + 8x = 2x(2x’ —x* — 8x + 4)

g)

Use the rational zero theorem to determine the values that should be tested.
Let b represent the factors of the constant term 4, which are £1, 2, +4.,
Let a represent the factors of the leading coefficient 2, which are +1, £2.

b
The possible values of — are

a

Fiv| Fev [F3+| F4v | FS Fov
Tools|A13¢bralCalc|Other|PrImIDjCIcan Up

T T T o TOTT

mdae px)I=2-%° - %2 -8-x+4

Donel
= p(-2) o
= p(1-2) o
= p(2) o
MAIN RAD EXACT FUNC £/20

1

1
+-, +—
1

2

2
ai_

1

2 4 4

t— -, x—.

s =

2 1 2

Since x =2 is a zero of P(x), (x + 2) is a factor.

1
Since x = 5 is a zero of P(x), (2x — 1) is a factor.

Since x =2 is a zero of P(x), (x — 2) is a factor.
Ax* = 2x7 —16x% +8x = 2x(x+2)(2x — 1)(x —2)

2x(x+2)2x—-1)(x—-2)=0

1
x=—20rx=00rx=5 orx=2

By the integral zero theorem test factors of 18, that is, £1, £2, 3, +6, 9, +18.

Fir| Fer |Fav| F4v | FS5 Fo~
Tools mSebralco]clnlherl?rﬁmlﬂltlean u»]
m=x" =x"=-11-x*+9-x+ 14

Donel
3 o

1) [0
= p(2) o
= p(3) g

RAD EXACT FUNC 6/30

Since x = -3 is a zero of P(x), (x + 3) is a factor.
Since x =—1 is a zero of P(x), (x + 1) is a factor.
Since x =2 is a zero of P(x), (x — 2) is a factor.
Since x = 3 is a zero of P(x), (x — 3) is a factor.

= =12 +9x +18 = (x +3)(x + I)(x = 2)(x = 3)

(x+3)x+D(x-2)(x-3)=0

x=-3orx=—lorx=2o0rx=3
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Chapter 2 Section 3

Question 8 Page 111

a) By the integral zero theorem test factors of 8, that is, +1, £2, +4, £8.

b)

Toat:|i13ebr alc%'e]nf:{rlv ,.',i,mlmrfn'u,]
mdae P =xS -5 %2+ 2-x + 8§
Done
" pC 1) o
" p(2) o
= p(4) g
HMAIN RAD EXACT — FUNC [F5T)

Since x =—1 is a zero of P(x), (x + 1) is a factor.
Since x =2 is a zero of P(x), (x — 2) is a factor.
Since x =4 is a zero of P(x), (x — 4) is a factor.

x3—5x2+2x+8=(x+1)(x—2)(x—4)

(x+D(x-2)(x—4)=0

x=—-lorx=2orx=4

By the integral zero theorem test factors of —6, that is, £1, £2, 3, +6.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons
mdfine p(x)=x>-xZ—-4-x -6

Donel
= p(3) 5

MAIN RAD EXACT FUNC 2720

Divide to determine the other factor.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢bra|Calc|Other|Pr3mID|Clcan Up
rTTe— T

Done
" p(3) e
32 4.y
e propFrac| X272 = 41x =6

¥ —x?—4x—6=(x-3)(x* +2x+2)

(x=3)(x*+2x+2)=0

x=3
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¢) Use the rational zero theorem to determine the values that should be tested.
Let b represent the factors of the constant term —5, which are £1, £5.

Let a represent the factors of the leading coefficient 2, which are +1, £2.
1,1 ,5 /5

b
The possible values of — are +—, +—,
a I 2

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons
mdo(x) =2-%x5 -7 %2+ 10-% - 5

Donel
= p(l) o

Divide to determine the other factors.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢bra|Calc|Other|FrImID|CIcan Up
™ = T x

Dons

= p(1) o
S22 .
lpropFrac[éiii———zj§:—;l£L’

2-x2-5.%x+5

MAIN FRADERACT  FUNC 4/30 |

2x° = 7x* +10x = 5= (x —1)(2x* = 5x +5)
(x=1D)(2x* =5x+5)=0

x=1
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d) By the integral zero theorem test factors of —4, that is, +1, +2, +4,
P(=1)=(=1)* = (1)’ = 2(-1) -4
=1+1+2-4
=0
Since x =—1 is a zero of P(x), (x + 1) is a factor.

Divide to determine the other factors.
111 -1 0 -2 -4
— 12 2 -4
x‘ 12 2-4 0

XX - 2x—4=(x+ D -2x"+2x—4)
P2)=(2)-2(2)* +2(2)-4

=8-8+4-4

=0
Since x =2 is a zero of P(x), (x — 2) is a factor.
Divide to determine the other factors.

211 22 4
~| 204

x‘l 02 0

xt—x = 2x—4=(x+1)(x=2)(x* +2)
(x+1)(x=2)(x*+2)=0
x=-lorx=2
e x'+13x° +36=0
xt+13x7=-36
4
4

x*+ 13x* cannot be negative.
x*+ 13x* + 36 = 0 has no real roots since there are no real values of x that satisfy the equation.
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Chapter 2 Section 3

a) Set the mode to approximate.

b)

Question 9 Page 111

—~

cRFo !P

=-e.eiyEe

=0

] ) i
n=.5z018887 1Y=0

2eFo L
n=1.67/51=08 |¥=0

x=-22o0rx =050rx =1.7

SN Y

] ) [
n="HESPEES IV ZE-LE

f—ld

] ) [
n=".EEaR04E 1Y=0

f. e .'H._f5

] ) [
n=.50z041s  1¥=0

x=-450rx = -06o0rx = 0.6
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ek 2k o
n=-1.189z07 I¥V=0 n=1.189z071 IY=0
x=-12o0rx=1.2
d)
2eFo L
n="1.247978 I¥V=0
x=-13
e)
2eFo ] 2eFo ]
==1. 4240z 1YY= =1 9475787 IY=0

x=-140rx =19
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g)

= Y = A
. :'H—" !"‘\—"
2eFo ] e ( ]
n=-1 Y= n=.zE89piiB I¥=0
~ .
:'H—""'
e ]
n=1.z90=08 IY=0

x=—-lorx =04o0rx=14

WI=H*Y+H"Z=-H+Y

n=1 ¥=£

There are no real roots.
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Chapter 2 Section 3 Question 10 Page 111

Let x be the height of the tank.
width=x -3
V(x)=w’xh (square based)
20=(x—3)*x
0=(x*—6x+9)—20
0=x"—6x” +9x—20

By the integral zero theorem test factors of 20, that is, £1, £2, 4, £5, +20.
V(5)=(5) - 6(5)* +9(5) - 20

=125-150+45-20

=0
Since x =5 is a zero of P(x), (x — 5) is a factor.

Divide to determine the other factors.

=51 -6 9 20
— -5 5 -20

><|1—14 0

Vix)= (x—5)(x2 —x+4)
0= (x=5)(x>—x+4)

x=x’—x+4orx=5

14412 = 4(1)(4)
x:

2(1)

Since the only positive root is x = 5, the height of the tank is 5 m.
width =2

The dimensions of the tank are 2 m by 2 m by 5 m.
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Chapter 2 Section 3 Question 11 Page 111

Vix)=2x-7)2x+3)(x—2)
117=4x>—16x> —5x+42
0=4x>-16x*-5x-75

Use the rational zero theorem to determine the values that should be tested.
Let b represent the factors of the constant term —75, which are £1, £3, £5, £15, £25, £75.

Let a represent the factors of the leading coefficient 4, which are +1, £2, +4.

b
The possible values of — are

a
i‘l, il, il, ig, ig, iz, ié, ié, ié, il—s,
1 2 4 1 2 4 1 2 4 1
i‘l—s, il—s, ié, ié, ié, iﬁ, iﬁ, iE.
2 4 1 2 4 1 2 4
ToaTs|a15ebr olcroﬁ'c]n{rl.' e'r]v rrsinnlcurasn'u»l
= NewProb Donel
mdx)=4-x3 - 16-x2 - 5-x - 75
Done|
= u(S) 0.

Since x =5 is a zero of V(x), (x — 5) is a factor.

Divide to determine the other factors.
-5|4 -16 -5 -75
— -20 20 -75
X ’4 4 15 0

V(x)=(x—5)4x* +4x+15)
0=(x—5)(4x> +4x+15)
x=5

Since the only positive real root is x = 5:

width: 2x —7=3

length: 2x+3 =13

height: x —2 =3

The dimensions are 13 m by 3 m by 3 m.
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Chapter 2 Section 3 Question 12 Page 111

Answers may vary. A sample solution is shown.
Yes, for example: x* +2 =0

X’ =-2
x=3/-2

x=-1.26
Chapter 2 Section 3 Question 13 Page 111

Answers may vary. A sample solution is shown.

No. If the radical part of the quadratic is negative, then two non-real roots occur.
Example:

¥ =x*+5x-5=0

¥ (x-1)+5x-1)=0

(xX*+5)(x-1)=0
xP==5orx=1

x=*\JV-S5o0rx=1
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Chapter 2 Section 3 Question 14 Page 111

—41> + 401> +5007 = 4088

—41> +40¢* +5007 — 4088 =0

—4(£ =10t —125¢+1022)=0

By the integral zero theorem test factors of 1022, that is, £1, 2, +7, £146, £511, £1022.

Fiv]| F2v |[F3«| F4v | FS Fbv
Tools|A13¢bra|Calc|Other(Pr3mI0|Clcan Up

= NewProb Done|
mdi=t3 - 10-t2- 125t + 1023

Donel
= p(7) a.

Since ¢t = 7 is a zero of P(¢), (¢ — 7) is a factor.

Use division to find any other factors.
=701 =10 —-125 1022
- =7 21 1022

x |1 3146 0

0=—4(+* —10£* =125t +1022)
0=—4(t—7)(t* -3t —146)
t=17

or

. 34(=3) — 4(1)(~146)
2

. 3++/593
2
t=13.7 ort=-10.7

Since time cannot be negative and 0 <¢<10,¢=7 h.
It takes the plane 7 hours to fly 4088 km.
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Chapter 2 Section 3

d(x)=0.0005(x" —16x> +512x)
0=0.0005x(x* —16x* +512)

Let P(x)= x> —16x +512

P(8)=(8)’ —16(8)* +512

=512-1024+512
=0

Since x = 8 is a zero of P(x), (x — 8) is a factor.

Fiv]| F2v |[F3«| F4v | FS Fbv
Tools|A13¢bra|Calc|Other(Pr3mI0|Clcan Up

= NewProb Donel

" x5 = 16-%2 + 512
propFrac =3

%2 = 8. % = 64.

CC(x"3I-16x"2+512)/(x-8))
. Sou1t ray be 1arde

X’ —16x*+512=0
(x—8)(x* —8x—64)=0

x=28
or
84J(=8)” —4(1)(=64)
e 2(1)
8+/320
Lo 8EV320

2
x=129 or x=-49

Question 15 Page 111

The weight should be placed 0 m or 8 m or approximately 12.9 m from the end.
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Chapter 2 Section 3 Question 16 Page 112

a)

V1= "W 3+BH Z+90+100

n=9 =100

Domain: The price, x, of sunscreen cannot be negative and the number, D, of bottles sold
cannot be negative. The domain is approximately {x eR,0<x< 9.923;L .

b)

V1= "W 3+BH " Z+90+100

n=t F=zzi

22 000 bottles per month are sold when the price is $5 per bottle.

¢) On your graph, sketch the line y = 172 and find the points of intersection.

.S T e

Interscction Intersection
e y=17z H=g y=17z

x =3 or x = &; If the selling price is $3 per bottle or $8 per bottle, then 17 200 bottles of
sunscreen will be sold per month.
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Chapter 2 Section 3 Question 17 Page 112

a) 2x-1y’ =16
(x> =2x+1)(x—1)=8  Divide both sides by 2.
¥ -x?=2x*+2x+x—1=8 Expand.

¥ =3x24+3x-9=0 Collect like terms.
¥ (x=3)+3(x-3)=0 Factor by grouping.
(x> +3)(x=3)=0

x=3
Equation could also be solved by factoring difference of cubes.
2(x-17°=16
(x—1)’-8=0  Divide both sides by 2.
[(x - 1) - 2} [(x —1)?+2(x—1)+ 4} =0  Factor the difference of cubes.

(x=3)(x* —2x+1+2x-2+4)=0  Expand and add like terms.
(x=3)(x*+3)=0

x=3
b)  2(x*—4x)*-5(x*—4x)=3
2(x* —4x)* =5(x* —4x)-3=0
Let m= x> —4x.
2m* =5m—-3=0
(m—=3)2m+1)=0
m=3orm=——
2
Substitute x> — 4x back in for m.
1
X —4x=3 or x> —4x= 3 Multiply by 2.
x?—4x-3=0 2x*-8x+1=0
4%(—4) - 4(1)(-3) 8£4/(=8)* —4(2)(1)
X = X =
2(1) 2(2)
48 856
2 4

x=46orx=—-060orx=3.90orx=0.1
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Chapter 2 Section 3

a)

b)

2 +(k+1D)x* =4—-x*
2% +(k+1)x* —4+x* =0
22 +(k+1)(-2)* —4+(-2)*=0
—16+4k+4—-4+4=0
4k =12
k=3

2 +(k+1)x* —4+x*=0
2X° +(3+D)x* —4+x*=0

2x° +5x7 —4=0
Since —2 is a root of the equation, (x + 2) is a factor.
Divide to determine the other factors.

2x* +x-2
x+2>2x3+5x2+0x—4
2x% + 4x?
x? +0x
x’+2x
-2x-4
—2x—4
0
(x+2)2x* +x-2)=0
x=-2
or
_—1E4(1)? - 4(2)(-2)
T 22)
1417
x=

x=2orx=-1.30rx=0.8
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Chapter 2 Section 3

length = (32 — 2x)

width = (28 — 2x)

height = x

V(x)=(32-2x)(28—2x)x

1920 = 4x> —120x* + 896x
0=4x>-120x* +896x —1920

0 =4(x> —30x* +224x — 480)

V(4)=(4)’ —30(4)" +224(4) - 480
=64—-480+896—480
=0

Since x =4 is a zero of V(x), (x — 4) is a factor.

Divide to determine the other factors.
—4| 1 =30 224 —480
- -4 104 —480

><| 126 120 0

(x—4)(x* —=26x+120)=0
(x—4)(x—-6)(x—20)=0

Ifx=4 Ifx=6 Ifx =20

Question 19 Page 112

length =24 length =20 length = —8; cannot have negative length

width =20 width = 16
height = 4 height =6

The dimensions of the boxes are 24 cm by 20 cm by 4 cm or 20 cm by 16 ¢cm by 6 cm.
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Chapter 2 Section 3 Question 20 Page 112

a) (x—3)(x*+3x+9)=0

x=3
or

_ 33’ -4()9)
= 2(1)

_ —3++-27

2

re —3+,/(=1)3%9
=
x:—3i\/——1x\/§x\/§

2
—3i3i\/§
X=—

2
3433 3233
szorsz

x=3o0or x=

3433 3233
2 orx = 2

b) 0=[x=(3+i)|[x-(3-1)]@x+4)
x2—(3—i)x—(3+i)x+(3—i)(3+i)](x+4)

[
[xz—3x+i—3x—i+9+3i—3i—i2](x+4)
[ 37 = 6x+9-(-1) [(x+4)

(x? —6x+10)(x+4)
x* +4x% —6x7—24x+10x+40
=x’ —2x> —14x+40

This equation is not unique since any multiple of it would have the same roots
(e.g., 2x" — 4x* — 28x + 80 = 0).
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Chapter 2 Section 3 Question 21 Page 112

V(x)=x(x+1)(x+2)
(x+D(x+1+2)(x+24+3)=x(x+1)(x+2)+456
(x+D)(x+3)(x+5)=x(x* +3x+2)+456
(X2 +4x+3)(x+5)=x" +3x% + 2x +456
X7 +5x% +4x7 +20x +3x+15=x" +3x7 + 2x + 456
X’ —x’ +9x% = 3x> +23x - 2x+15-456=0
6x* +21x—441=0
32x* +7x—147)=0
32x+21)(x=7)=0

1 . .
% orx=7 Rejectthenegativeroot.

smaller box larger box
height=x=7 height=x+1 =38
width=x+1=38 width=x+3 =10
length=x+2=9 length=x+5=12

The dimensions of the smaller box are 9 cm by 8 cm by 7 cm. The dimensions of the larger box

are 12 cm by 10 cm by 8 cm.
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Chapter 2 Section 3 Question 22 Page 112

Use the rational zero theorem to determine the values that should be tested.
Let b represent the factors of the constant term —6, which are £1, 2, 3, +6.
Let a represent the factors of the leading coefficient 6, which are =1, £2, £3, +6.

b
The possible values of — are

a
1 1 1 1 2 2 2 2 3 3 3 3 6 6 6 6
t-, -, -, -, -, r— - *+— - *t— F+— F+— F+— F+— - *—.
1 2 3 6 1 2 3 6 1 2 3 6 1 2 3 6
ToaTs|a15ebr olcroﬁ'c]n{rl.' e'r]v rrsinnlcurasn'u»l
mdo(x) =6 xS +17-x2-5-x - §
Done|
= p(-3) 0.
mp(-1/2) 0.
mp(2/3) 1.e-13
MAIN RAD EXACT FUNC £/30

Since x = -3 is a zero of V(x), (x + 3) is a factor.

1
Since x = Y is a zero of V(x), (2x + 1) is a factor.

2
Since x = 3 is a zero of V(x), (3x — 2) is a factor.

a=—3;b=—l;c=z
2 3

atb=-3+ 1 =—Z;(2x+7)isafact0r.
2 2
-3
£=—1=6;(x—6)isafact0r.
2
1 3 .
ab=-3| —— | = —; (2x— 3) is a factor.
2 2

0=(2x+7)(x—6)(2x—3)
= (2x? =5x—42)(2x - 3)
=4x® —6x* —10x% +15x — 84x +126
=4x’ —16x% —69x+126

or
69 63

=x" —4x’ ——x+—

2
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Chapter 2 Section 3 Question 23 Page 112

25°  yN\ g

The diameter of a circle subtends a right triangle to any point on a circle.
Therefore, ZAPB = ZCPB =90°.
From APOB:
45 +x+2y=180
x+2y=135 @®

From APOC:
y+90+2x =180
2x+y=90 @

Solve for x.
®-20
x+2y—(4x+2y)=135-180
—3x=-45
x=15
ZPOC =15°

Chapter 2 Section 3 Question 24 Page 112
Try different values of k.

Through trial and error when k& =5 the equation has a double root.
2 -9 +12x-5=0

(x—12x—-5)=0

When k = 4 the equation has a double root.

26 —9x" + 12x — 4
(x—2yQ2x—1)=0
When k =5 the equation has a double root.

k=4and k=5
The product is 20.
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Chapter 2 Section 4 Families of Polynomial Functions
Chapter 2 Section 4 Question 1 Page 119

a) The factor associated with —7 is (x + 7) and the factor associated with —3 is (x + 3).
An equation for this family is y = k(x + 7)(x + 3), where k € R, k # 0.

b) Answers may vary. A sample solution is shown.
y=2(x+7)x+3),y=-3x+7)(x+3)

¢) Substitute x =2 and y = 18 into the equation.
18=k(2 +7)2 +3)

18 =45k
_18
45
2
k==
5

y=§(x+7)(x+3)

Chapter 2 Section 4 Question 2 Page 119
C (has different zeros)
Chapter 2 Section 4 Question 3 Page 119

A, B, and D (same zeros)
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Chapter 2 Section 4

A, C, E (zeros are —3,-2, 1)
B, D, F(zeros are —1, 2, 3)

Question 4 Page 119

1

AEZICH=100H+ 2D

NE=ZCH+ZI0H=-1000+2)

n=-1

Vo

="y

-@-r’.'_-

u=-q y=-1z

E
WE= (2RI EH =100 +3D

Lo 2]

v=1.5

=-1

B

= -(R-2a R+ LIn-2 FZ=0 qin-Zaine1ain-2)
; /

H=i = -y H=i v=1.5

F

VE= - TEME LI 302
e

H=i v=-5. 52553

MHR » Advanced Functions 12 Solutions 160



Chapter 2 Section 4 Question 5 Page 120

a) y=k(x+5)(x-2)(x—3)
b) y=k(x— 1)(x—6)(x +3)
¢) y=k(x+4(x+1)(x-9)
d) y=lkx(x + 7)(x —2)(x—5)

Chapter 2 Section 4 Question 6 Page 120

a) A From the graph, the x-intercepts are —2, 1, and 3. The corresponding factors are
(x+2),(x—1),and (x - 3).
An equation for the family of polynomial functions with these zeros is
y=k(x+2)(x-1)x-3).
Select a point that the graph passes through, such as (0, 6).
Substitute x = 0 and y = 6 into the equation to solve for .
6=2)D(3)k
k=1
An equation is y = (x +2)(x — 1)(x — 3).

B From the graph, the x-intercepts are —2, 1, and 3. The corresponding factors are
(x+2),(x—1),and (x - 3).

An equation for the family of polynomial functions with these zeros is
y=k(x+2)(x-1)x-3).

Select a point that the graph passes through, such as (0, —3).

Substitute x = 0 and y =-3 into the equation to solve for £.

-3 =)Dk

6k =-3
gL
2

1
An equation is y = Y (x+2)(x—1D)(x-3).

C From the graph, the x-intercepts are —2, 2, and 3. The corresponding factors are
(x+2), (x—2),and (x - 3).
An equation for the family of polynomial functions with these zeros is
y=k(x+2)(x-2)x-3).
Select a point that the graph passes through, such as (0, —6).
Substitute x = 0 and y =—6 into the equation to solve for £.
—6=(2)(2)(3)k
12k=-6
1

k= ——
2

1
An equation is y = Y (x+2)(x—2)(x-3).
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D From the graph, the x-intercepts are —2, 1, and 3. The corresponding factors are
(x+2),(x—1),and (x - 3).

An equation for the family of polynomial functions with these zeros is
y=k(x+2)(x-1)x-3).

Select a point that the graph passes through, such as (0, 12).

Substitute x = 0 and y = 12 into the equation to solve for £.

12 = )13k

k=2

An equation is y = 2(x +2)(x — 1)(x — 3).

Chapter 2 Section 4 Question 7 Page 120

a) The corresponding factors are (x + 4), (x —2), and x.
An equation for the family of polynomial functions with these zeros is
y=kx(x +4)(x—2)

b) Answers may vary. A sample solution is shown.
y=x(x+4)(x-2),y=-"2x(x +4)(x—-2)

¢) Substitute x =-2 and y = 4 into the equation and solve for .
4=k-2)(2+4)(2-2)
4=16k

k=

N

1
An equation is y = Zx(x +4)(x —2).

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

Wi=HCR+YICE=-2) NE= "ZHIH+YICH=-2)

)

I

H=1 =-g H=1 ¥=10

s Pl KR L L R S

n=1 F=-1.2t
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Chapter 2 Section 4

a) y=k(x+2)(x+1)(2x-1)

Question 8 Page 120

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

y=—(x+2)x+1)2x-1),y= é(x-k 2)x+1D)(2x-1)

¢) Substitute x =0 and y = 6 and solve for k.

6 =k(2)(1)(-1)
k=-3

An equation is y =-3(x + 2)(x + 1)(2x — 1).

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

V1= -CH+2H+10EH-1)

Ne=Cl 2+ 2+ 10020 -1

AV
.

n=1 =z

WE= =30+ H+1(EH-1]

i

=-.t
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Chapter 2 Section 4 Question 9 Page 120
a) y=k(x+4)(x+1)(x—-2)(x-3)

b) Answers may vary. A sample solution is shown.
y=2(x+4)(x+ Dx-2)x -3), y =-3(x + H(x + D(x - 2)(x - 3)

¢) Substitute x =0 and y =—4 and solve for £.

4=k ()(2)(3)
24k =4

P
6

1
An equation is y = . x+dHx+ D -2)(x-3).

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

WI=ZCH+YICH+1ICH -2 H=-3] NE= "ZCH+HICH+1 D H=-2 M H=-3

i

N TN

WE= =1 ARCH+ Y+ L0 =200

n=1 Y=-3.333333

Chapter 2 Section 4 Question 10 Page 120
a) y=k(2x+5)(x+ DR2x—-T)(x-3)
b) Answers may vary. A sample solution is shown.

y= —% 2x+5)(x+1D)2x-T)(x-3)

y=22x+5)x+ DH2x—-7)(x-3)
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¢) Substitute x =-2 and y = 25 and solve for £.
25 =k[2(=2) + 5](-2 + D[2(-2) - 7](-2 - 3)
25 = k(D)(=D(11)(=5)

25=-55k
he 2
1

5
An equation is y = BT 2x +5)(x+ 1)(2x — 7)(x - 3).

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

V1= 'ii.’EIIIZEH+FIIIIH+1ZIIZ2H-_ W1=ZCER+ B+ 102 H-7a(H -
=g ¥=-40.E =g U L’=152

WA= =511z + D0 +1 02N

A
\

"y
n=g ¥=-:b.81818

el
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Chapter 2 Section 4 Question 11 Page 120

a) The factors are(x—1+\/5),(x—1—\/5) and 2x+1).
y=k(x—1+42)(x = 1-2)2x+1)
= k(2 —x—2x—x+1+2 +¥2x V2 - 2)2x +1)
=k(x* =2x—-1)(2x+1)
= k(2x* +x* —4x* = 2x—2x-1)
=k(2x* =3x* —4x—1)

b) Substitute x =3 and y =35 and solve for £.
35= 1{2(3»)3 —3(3)2 —4(3)— 1}
35=k(54-27-12-1)
35=14k

5

k=2
2

L 5
An equation is y = 5 (2x’ = 3x*—4x—1).
Chapter 2 Section 4 Question 12 Page 120

a) y=k(x—3) (x+4+\3)(x+4-+3)
= k(x® = 6x+9)(x2 +dx—Br+dx+16— 43 +Bx+ 43 -3)
= k(x* = 6x+9)(x* +8x+13)
=k(x* +8x +13x% —6x° —48x> —78x +9x” + 72x +117)
=k(x* +2x* = 26x* —6x+117)

b) Substitute x =1 and y =-22 and solve for £.
2= k[l“ +2(1)° —26(1)2 = 6(1) + 1 17]
—22 = k(88)

P
4

1
An equation is y = 2 (x* +2x° = 26x* — 6x + 117).
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Chapter 2 Section 4 Question 13 Page 120

a) y:k(x+1—\/g)(x+1+\/§)(x—2+\/5)(x—2—\/5)
:k(x2+x+\/§x+x+1+\/g—\/gx—\/g—5)><
(x2 = 2x—~2x = 2x +4+ 232 ++/2x 242 - 2)
=k(x*+2x—4)(x* —4x+2)
=k(x* —4x® + 2x* +2x° —8x? + 4x — 4x* +16x—8)
=k(x* —2x* —10x* +20x —8)

b) Substitute x =0 and y =-32 and solve for £.
—32 = k(-8)
k=4
An equation is y = 4(x* — 2x’ — 10x”* + 20x — 8).

Chapter 2 Section 4 Question 14 Page 120

From the graph, the x-intercepts are —2, 1, and 3. The corresponding factors are (x + 2),
(x—1), and (x — 3).

An equation for the family of polynomial functions with these zeros is
y=k(x+2)(x-1)x-3).

The y-intercept is —12.

Substitute x = 0 and y =—12 and solve for £.

12 = K2)(1)(-3)

k=-2

An equation is y = —-2(x + 2)(x — 1)(x — 3).
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Chapter 2 Section 4 Question 15 Page 121

3
From the graph, the x-intercepts are —3 (order 2), 1, and 5

The corresponding factors are (x + 3), (x — 1), and (2x — 3).
An equation for the family of polynomial functions with these zeros is
y=k(x +3)*(x — 1)(2x - 3).
The y-intercept is 27.
Substitute x = 0 and y =27 and solve for £.
27 = k(3)*(-1)(-3)
27 =27k
k=1
An equation is y = (x + 3)*(x — 1)(2x — 3).

Chapter 2 Section 4 Question 16 Page 121

7 .
From the graph, the x-intercepts are _E ,—2,0, and 1. The corresponding factors are x,

2x+7), (x+2),and (x — 1).
An equation for the family of polynomial functions with these zeros is
y=kx2x +7)(x +2)(x—1).

The graph passes through {—%,—ISJ .
. 3
Substitute x = 5 and y =-15 and solve for £.
-15=k 3 2 3 +7 —§+2 —2—1
2 2 2 2
“15=k _3 (4) Ly_2
2 2 2

1
—15=—5k
2

k=-2
An equation is y = —2x(2x + 7)(x + 2)(x — 1).
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Chapter 2 Section 4 Question 17 Page 121

Set A: no; the zeros are different
y=0Cx+D2x-1)(x+3)(x-2) y=20@x+1D2x—-D(x+3)(x—-2)+1

v1=13f+1>¢zxzﬁaix+3>¢3-za \ . d/
\&dfﬁﬂfiﬁxhji xau!fﬁf P
W=

H 1555205'1 Y= PZE-1Z

y=3Gx+ )Q2x— D(x +3)x—-2) +2 y=4Gx + )2x— D)(x +3)(x—2) + 3

. L

aws \/;‘u*

o] )
n=1.993c978 IY=E.CE-1: H 15?02552 F=-2.ZE-1c

Set B: yes; the zeros are the same
y=0CBx+D2x-Dx+3)x-2) y=0Cx+1DA@x-2)(x+3)x-2)

e . R

2Rk E 2Rk ]
H=g v H=g v

y=3Gx+ (1 -2x)(x +3)x-2)  y=4Gx+ 1)2x— D)(x +3)(6 - 3x)

) . M . ‘-;.'
2¢F¢J [ 2¢F¢r s
H=g ¥z H=g Y=
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Chapter 2 Section 4 Question 18 Page 121

a) height =x
width =30 —x
length = 48 — 2x

V(x) = x(48 — 2x)(30 — x)

b) x(48-2x)(30—x)=2300
x(1440 — 48x — 60x +2x*) = 2300
2x° —108x” +1440x — 2300 =0
2(x* —54x* +720x—-1150) =0
Using the integral zero theorem test the values +1, £2, 5, +10, £23, £25, +46, £50, £115,
230, £575, £1150.

These values do not work.

Factor using CAS on approximate mode.

Fiv]| F2v |[F3«| F4v | FS Fbv Fiv]| F2v |[F3«| F4v | FS Fbv
Tools|A13¢bra|Calc|Other(Pr3mI0|Clcan Up Tools|A13¢bra|Calc|Other(Pr3mI0|Clcan Up

= NewProb Done = NewProb Done
m factor(x® - 54-x2 + 720 % P m factor(x® - 54-x2 + 720 % -
(% - 33.5765) (% - 18.5801) (% - 18.5801)-(x - 1.84337

LLor(x3-54x"2+720x-1150)

20x-1150)

2(x—33.5765)(x —18.5801)(x—1.84337)=0
x=336o0orx=18.6 0orx=1.84

height =33.6

width =-3.6

length =—-19.2

Disregard the negative dimensions.
height = 18.6 height = 1.84
width = 11.4 width = 28.16
length = 10.8 length = 44.31

The possible dimensions of the box are approximately 44.31 cm by 28.16 cm by
1.84 cmor 18.6 cm by 11.4 cm by 10.8 cm.

¢) volume doubles; volume triples; family of functions with zeros 24, 30, 0
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d) Answers may vary. A sample solution is shown.

V1=ZHCqB-2HM( 0= VE=ZH(4B-2HICE0-H)

n=1d F=iizod n=1d F=1i6B00

Chapter 2 Section 4 Question 19 Page 121
¥ =kx(x —30)(x — 60)(x — 90)(x — 120)(x — 150)
Chapter 2 Section 4 Question 20 Page 122
a) height =x

width =24 — 2x

length =36 — 2x

V(x) =x(36 — 2x)(24 — 2x)
b)i) W(x)=2x(36 —2x)(24 —2x)

ii) M(x) =3x(36 — 2x)(24 — 2x)
¢) Family of functions with the same zeros: 0, 12, and 18.

d) Note that the domain and range are greater or equal to zero.

1=HEE-2 R EY-2H) CEEHEE-ERIEY-2H)

WZE  Ty=iBz0

IEERCEE-ERMEY-2H)
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e)

x(36—2x)(24 - 2x) = 1820
x(864 —120x +4x*)—1820=0
4x* —120x* +864x—1820=0

4(x* =30x% +216x—455)=0

P(x)=x>—30x* +216x — 455
P(5)=(5)° =30(5)* +216(5)— 455

=125-750+1080—455

=0

Since 5 is a zero of the equation, (x — 5) is a factor.

Divide to determine the other factors.

~5|11 30 216 -455
‘_ —5 125 455

X ‘1 -25 91 0
(x=35)x*—25x+91)=0
x=5
or
| 25+4,(=25)> —4(1)(91)
- 2(1)
e 25++/261
2

x=20.580rx=4.42

height =5 height = 20.58  height = 4.42
width = 14 width = —17.16  width = 15.16
length =26 length = —=5.16  length = 27.16

Disregard the negative dimensions.

The possible dimensions of the box are approximately 27.16 cm by 15.16 cm by

4.42 cm or 26 cm by 14 cm by 5 cm.

Chapter 2 Section 4

Question 21 Page 122

Solutions to Achievement Check questions are provided in the Teacher’s Resource.
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Chapter 2 Section 4 Question 22 Page 122

a) Answers may vary. A sample solution is shown.
y=k(Bx-2)(x-5)x+3)(x+2)

b) 4

¢) Answers may vary. A sample solution is shown.
Substitute x =—1 and y =96 and solve for k.
=96 = k[3(-1) - 2](-1=-5)(-1+3)(-1+2)
—96 = k(=5)(=6)(2)(1)
—96 =60k

k=—=
5

An equation is y = —%(3x =2)(x=5)(x +3)(x +2).

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

y= %(3x -2)x-=5+3)(x+2)

Chapter 2 Section 4 Question 23 Page 122

Answers may vary. A sample solution is shown.
y =x(x —20)(x — 30)(x — 70)(x — 90)(x — 100) = 100 000 000

ANDANIIN
Ry

b
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Chapter 2 Section 4 Question 24 Page 122

chord
15¢

9cm

chord = 212 — d?
=2v15% =92
=2+/144
=2(12)

=24
The length of the chord is 24 cm.

Chapter 2 Section 4 Question 25 Page 122

g(x?+2)=x"+5x*+3

=x'+4x + x> +4-1

=(x*+4x* +4)+x* -1

=(x*+2)* +(x* +2)—3 Factorx* +4x* +4.
We have that g(x) =x* + x — 3.
gx*=D=(x* -1 +(x*-1)-3

=x'-2x* +1+x° -4
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Chapter 2 Section 5 Solve Inequalities Using Technology
Chapter 2 Section 5 Question 1 Page 129

a) —7<x<-1

b) 2<x<6

¢) x<-3,x=>4

d) x<-1,x>1

Chapter 2 Section 5 Question 2 Page 129

a) x<-1,-1<x<5,x>5

b) x<-7,-7T<x<0,0<x<2,x>2

¢) x<-6,-6<x<0,0<x<l1,x>1
2 2
d) x<4,4<x<-2-2<x< 33 <x<43,x>43

Chapter 2 Section 5 Question 3 Page 129

V1= "CH+YICH=-210H=-7)

n=s =0

Chapter 2 Section 5 Question 4 Page 129
a) filx)>0whenx<-2orl <x<6

b) fix) <0 when-3.6 <x<0orx>4.7
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Chapter 2 Section 5 Question 5 Page 130
a) i) The x-intercepts are —6 and 3.
ii) fix) >0 when -6 <x <3
iii) f{x) <0 when x <-6,x >3
b) i) The x-intercepts are —2 and 5.
ii) filx)>0 whenx<-2,x>5
iii) flx) <0 when -2 <x <5
¢) i) The x-intercepts are —4, 3, and 5.
ii) flx) >0 when 4 <x<3,x>5
iii) fix) <0 when x <—4,3 <x <5
d) i) The x-intercepts are —4 and 1.
ii) f{x) >0 when x <-4
iii) f{x) <0 when 4 <x <1,x>1

Chapter 2 Section 5 Question 6 Page 130

Ruy

= -3 v =l v

a)

The values that satisfy the inequality x* — x — 12 < 0 are the values of x for which the graph is
negative (below the x-axis). From the graph, this occurs when -3 <x <4,

MHR » Advanced Functions 12 Solutions 176



b)

W —

e ] - e ]
H=-t =i [ H=-3 =i

The values that satisfy the inequality x> + 8x + 15 < 0 are the values of x for which the graph is
zero or negative (on or below the x-axis). From the graph, this occurs when —5 < x < -3.

©)
CRFo 2Rk
n=i =i n= =i
2Rk
H=3 =i

The values that satisfy the inequality x° — 6x” + 11x — 6 > 0 are the values of x for which the
graph is positive (above the x-axis). From the graph, this occurs when
1 <x<2,x>3.
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2eFo ! 2eFo
H="Y =i [ H=-3 =i

/ S A
SeFo
= -1 Y=

The values that satisfy the inequality x° + 8x* + 19x + 12 > 0 are the values of x for which the
graph is zero or positive (on or above the x-axis). From the graph, this occurs when

—4<x<-3,x=>2-1

2eFo ] 2eFo r ]
H=-3 Y= H= Y=
2eFo r ]

H=z Y=

The values that satisfy the inequality x° — 2x* — 9x + 18 <0 are the values of x for which the
graph is negative (below the x-axis). From the graph, this occurs when
x<-3,2<x<3.
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CRF [ CRF [
Hn="Y V=0 n=-1 V=0
b [

n=y V=0

The values that satisfy the inequality x° + x* — 16x — 16 < 0 are the values of x for which the
graph is zero or negative (on or below the x-axis). From the graph, this occurs when x < —4,

—-1<x<4.

Chapter 2 Section 5

a)

b)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel
- solve(2~x2 +7'x-420, x)

®x = -4, or xZ .9
solve(2x"2+7x-4>=0, x)

MAIN RAD APPROR FUNC

2720

x<—4orx=20.5

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel
lsolve(2~x2-5~x-3< O,XJ
-5 x< 3.

solve(2x"2-0x-3<0, x)
MAIN EAD APPEOY  FUNC 2730

—05<x<3

Question 7 Page 130

MHR * Advanced Functions 12 Solutions 179



d)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel
- solve(x3 +5-%x2+2.x-82P
2. X2 -4.

x<—4or-2<x<1

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel

lsolve(x3+2~x2-19~x—20’
S. {x< 1. or x >4.

S<x<-lorx>4

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel

lsolve(x3-39~x-?0<0,x]
2. {x{ 7. or x<{ -5,

x<-5Sor 2<x<7

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel
- solve(x3 -3-%x2-24.% - 290
XET7.

MHR » Advanced Functions 12 Solutions 180



Chapter 2 Section 5

a)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Done|
lsolve(x2+4~x- 3=0,x]
x = -4.64575 or x = .64575]

2+4x )
EAD APPEOY  FUNC 2720

The roots are approximately —4.65 and 0.65.

Question 8 Page 130

The intervals are x <—4.65,—-4.65 <x <0.65, and x > 0.65.

For x <—4.65, test x =-5.

Toals m;ezt:ralcros'l;.lnf:;rbrrsi\mlc’lerasn'up] 1
= NewProb Done
- sculk)e(x2 +4-x-3= B,x]
x = -4,64575 or x=.645751
mxZ+4:x-3<0|x=-5
false

4x=3<{0|x=-5

b BAD APPEOY — FUNC 7730

For —4.65 <x <0.65, test x =0.

Toals n1;e2t:ralcro3'|:: nbher rrrsinnlcurasn'upl
msolvelx€+4-x-3=0,x]
x = -4,64575 or x=.645751
mxZ+4:x-3<B|x=-5
false

lx2+4~x-3<0|x=0 true

The solution is —4.65 < x < 0.65 since the inequality is true for the values tested in this

interval.
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b)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel

lsolve('3~x2-4-x+8=0,x)
X = "2.4305 or x=1.09717

The roots are —2.43 and 1.10.

The intervals are x <-2.43,-2.43 <x<1.10, and x > 1.10.

For x <-2.43, test x =-5.

Fiv| Fer ln- Fiv | FS ] FG+ ]

Tools|A13cbralCalc|other|Praminjcican up
= NewProb Done
Isolve( '3-x2—4~x+8=0,x)
X = -2.4305 or x=1.09717

m-3-x2-4-x+850|x=-5
falsg

APPROY FUNC

For-2.43 <x <1.10, test 0.

Fiv| F2~ lF3vl F‘ivl F& l Fbv l

Tools|A13¢bra|Calc|Other|PramiDjClcan U
X = -2.4305 or x=1.09717

m-3-x2-4-x+8>0|x=-5

false
m-3-x2-4-x+850|x=0

true

-3x~2-4x+8>0 | =0 I

MA RAD APPROY FUNC Y4/20

Forx >1.10, test x = 2.

Toals m;ezt:ralcros'l;.lnf:;rbrrsi\mlc’lerasn'up] 1
false

m-3-x2-4-x+8>0|x=0
true

m -3 xZ-4-x+850|x=2
false

-3x~2-4x+8>0 | =2 NG

MA RAD APPROY FUNC £/20

The solution is —2.43 < x < 1.10 since the inequality is true for the value tested in this interval.
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Fiv| F2v [F3«| F4v | FS Fov Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel = NewProb Donel

lsolve(x3+x2—3~x-1=0,’ lsolve(x3+x2—3~x-1=0,’
x=-2.17009 or x= -.3111p 4:=-.311108 or x=1.48119

The roots are approximately —2.17,—0.31, and 1.48.
The intervals are x <-2.17,-2.17 <x <-0.31,-0.31<x < 148, and x > 1.48.

Forx <-2.17, test x =-3.

Fiv| Fer |F3+| Fiv | FS Fo~
Tools|A13cbra|Cale[other|PrImiDjcican Up
= NewProb Done

msolvelxS+x2-3.x-1=0,0
4= -.311108 or x=1.48119

xS+ xZ-3-x-120|x=-3
true

For -2.17 <x <-0.31, testx =-1.

Fiv| Fzv |Fav| Fiv | FS Fov
Tools n1Sebralco'lclnlmrl?rsnlnlc’lean u»l
4:=-.311108 or x=1.48119

Ix3+x2-3~x-1$0|x='3
trus

nxS 4 xZ-3x-120|x=-1
false

For-0.31<x <148, testx=1.

Fiv| Fzv |Fav| Fiv | FS Fov

Tools MSebralco'lclnlmrl?rsnlnlc'lean u»l
trus

Ix3+x2-3~x-1$0|x='1
falss

xS+ xZ-3x-120|x=1
trus

" 2=3x=1<{=01x=1

Forx >1.48, test x = 5.

Fiv| Fzr |[F3v| Fuv] FE FGv

Tools mSebralco'lclmmrlvrsnlnlc’leon u»]
false

mxS e xZ-3-x-1 20|x=1
true

xS +xZ-3-x-120|x=5
false

The solution is x <—2.17 or —0.31 < x < 1.48, since the inequality is true for the values tested
in these intervals.
x<-2.170r-031<x<1.48
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d)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel

lsolve(2~x3+4~x2—x- 1=»
x = -2.12457 or

= NewProb Donel

lsolve(2~x3+4~x2—x-1=’
4:= -.426817 or x=.551388

The roots are —2.12, —0.43, and 0.55.

The intervals are x <-2.12,-2.12 <x <-0.43,-0.43 <x<0.55, and x > 0.55.

For x <-2.12, test x =—10.

A L 5 R T |

Tools|m3ctralcatc|other [pramiofcican us
= NewProb Done
msolve(2 xS +4-x2-x-1=P
4:= -.426817 or x=.5513885
mdF+4-xZ-x-120|x=-10
falsg

RAD

For-2.12 <x <-043, testx=-1.

Fir| Fer lrs-] r-«-l TS ] T ]
Tools[13cbralcatc|other|Praminfcican up
4:= -.426817 or x=.551388
l4<3+4-x2-x—12‘0|x= -1

fals
mdxP+d4-xZ-x-120|x= '3
tru
24x I +4kx 2=x—1201x=-1] |
IMAIN RAD APPROY FUNC Y/20|

—0.43 <x<0.55,test x=0.

Toals m;ezt:ralcros'l;.lnf:;rbrrsi\mlc’lerasn'up] 1
false
l4x3+4~x2-x-120|x= -1
true

m2 xS +4xZ-x-120|x=0
false

I+~ 2-x—120 | =0 N

MA RAD APPROY FUNC £/20

x>0.55, test x = 10.

Toals m;ezt:ralcros'l;.lnf:;rbrrsi\mlc’lerasn'up] 1
true
l2~x3+4~x2-x—120|x=0
false
mdxP+4-xZ-x-120]|x=10

The solution is —2.12 <x <-0.43 or x = 0.55, since the inequality is true for the values tested

in these intervals.
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Fiv| F2v [F3«| F4v | FS Fov Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel = NewProb Donel

lsolve(Sx +4-x2-5.%-3p w43 x5 +4-x2-5.x-3= 0, x
x= -1 92866 or x= -.42815) 4:= -.481504 or x=1 0?683

The roots are —1.93, —0.48, and 1.08.
The intervals are x <—-1.93,-1.93 <x <-0.48,-0.48 <x <1.08, and x > 1.08.

x<-1.93, test x =-2.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Done|
w43 x5 +4-x2-5.x-3=0,x
¢ = -.481504 or x=1.07683
G +dx2-5%x-3<0|x= -2
true

-1.93 <x <-0.48, testx =—1.

Fiv| F2~ lF3v] F'ivl F& l Fbv l

Tools|A13¢bra|Calc|0ther|Pr3mID|Clcan Up!
4:= -.481504 or x=1.07683
3 +4.x2-5.%x-3<0|x= -2
trus
m3xS+4-x2-5x-3<0|xP
false

—0.48 <x <1.08, testx=0.

Fir| Fer |Far| Fav| FE | For

ThaTe|3dbr o] are|ather pr Smn]craan us|
trug

B3 xS +4-x2-5-x-3¢ alxp
falseg

m3xS+4-x2-5x-3<0|xP
trug

x>1.08, test x =2.

Fir| Fer |Far| Fav| FE | For

ThaTe|3dbr o] are|ather pr Smn]craan us|
false

m3- xS +4-x2-5x-3¢ alxp
true

m3xS+4-x2-5x-3<0|xP
false

The solution is x <—1.93 or —0.48 <x < 1.08, since the inequality is true for the values tested
in these intervals.
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Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel

l‘ve('x4+x3-2~x+3=0,x
x=-1.3438 or x=1.25228

The roots are —1.34 and 1.25.

The intervals are x <-1.34,-1.34 <x <1.25, and x > 1.25.

x<-1.34,testx=-3

Toals n15e2§ralcro31'c|nfrl.'e'rls’rrs%qlnICIeFasn'upl
= NewProb Done
mdye -x¥+ xS -2.x+3=0,x
®x=-1.3438 or x=1.25228
moxtexd-2.x+4320|x=-3
falsg

—-1.34<x<1.25,testx=0.

Fiv] F2r ]n-l r-«-] FS ] Fov ]
Tools|A13ebra|Calc|Other[Praminfcican up,
®x=-1.3438 or x=1,25228

- 'x4+x3-2~x+320|x= -3
falss
nox*exd-2.x+3z20|x=0
trus

x>1.25,testx =4.

Fiv| Fzr |[F3v| Fuv] FE FGv

Tools mSebralco'lclmmrlvrsnlnlc’leon u»]
false

I'x4+x3-2~x+320|x=0
true

xS -2.x+3z20|x=4
false

The solution is —1.34 < x < 1.25, since the inequality is true for the value tested in this interval.
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Chapter 2 Section 5

a)

b)

2eFo ]
n=".a715778 IV=0

Question 9 Page 130

The values that satisfy the inequality 5x° — 7x* — x + 4 > 0 are the values of x for which the
graph is positive (above the x-axis). From the graph, this occurs approximately when

x>-0.67.
a1 ] -1 ]
n=- n=-
-1 ]
n=B V=i

The values that satisfy the inequality —x* + 28x + 48 > 0 are the values of x for which the graph
is zero or positive (on or above the x-axis). From the graph, this occurs when

x<—4or-2<x<6.
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d)

2k [ 2k

b | Y=i w=- 2333223 1V=0
2k [

w=3 Y=1E-1i1

The values that satisfy the inequality 3x° + 4x”* — 35x — 12 < 0 are the values of x for which the
graph is zero or negative (on or below the x-axis). From the graph, this occurs when x < —4 or

-—l <x<3.

o 2 .-.f\.\:
2eFo /fﬂ L

n="1.666667

=0

] )
n=-1

=0

o] )
n=g

a

=0

The values that satisfy the inequality 3x° + 2x* — 11x — 10 < 0 are the values of x for which the
graph is negative (below the x-axis). From the graph, this occurs when

5
x < —g or—1 <x<2.
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2eFo W ] ]|| 2eFo I"*—"'PE ]||
H=- Y= H=-. Y=
Lt
2eFo o ]
H=z Y=

The values that satisfy the inequality —2x° + x> + 13x + 6 > 0 are the values of x for which the

graph is positive (above the x-axis). From the graph, this occurs when x <-2 or Y <x<3.

] )

n=".k

y=i

] )
n=4

y=i

The values that satisfy the inequality 2x* + x* — 26x2 — 37x — 12 > 0 are the values of x for
which the graph is positive (above the x-axis). From the graph, this occurs when

1
x<-3or-1<x< _E orx>4.
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Chapter 2 Section 5 Question 10 Page 131

Intersection Intersection
n=Eog8zrge  Y=1k n=B.0z96098 Y=1F

The height of the ball is greater than 15 m approximately when 0.50 <7 < 6.03, or between about
0.5 s and 6.03 s.

Chapter 2 Section 5 Question 11 Page 131

a)
Interseckion Intersection
Wzi PEZEEN? Y=i00 MZECOF0472 Y=i00

The tent caterpillar population was greater than 10 000 approximately when
2.73 <t <5.51, or between later in the second week and halfway through the fifth week.

b)

E'H"':'-
46 ¥=i

There are no tent caterpillars left.
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Chapter 2 Section 5 Question 12 Page 131

a) Write the inequality as 0.1 —2r+8<8
0.1£ —2¢t+8-8<0
0.1£ -2t <0

Graph the function y = 0.17’ — 2¢

1=.18"z-zi+8-8

Bl
%

2eF
n=n Y= n=q N21zE V=0

There are fewer than 8000 on-line customers between 0 and approximately 4.47 years.

b) Write the inequality as 0.1#* —2¢+8>10
0.1 =2t+8-10>0
0.1 -2t-2>0

Graph the function y = 0.1£’ —2¢ -2

A ']

gk
n=h.9067222 ¥=0

The number of on-line customers exceeds 10 000 after approximately 4.91 years.
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Chapter 2 Section 5 Question 13 Page 131

Answers may vary. A sample solution is shown.
a)i) x—DE*+1)>00rx’ —x*+x—1

i) x(r— 1)*>0o0rx’ —2x* +x

iii)x(x— 1)>>0 orx’ —2x* +x

b) i) x >1
i) 0<x<1,x>1
fi)0<x<1,x>1

Chapter 2 Section 5 Question 14 Page 131

Answers may vary. A sample solution is shown.
a) i) (C+1)(*+3)>0o0rx’ +4x* +3
i) X’(x—1)*>0o0rx’ - 2x° +x°
i) x*(x— D(x+1)>0orx* —x°
iv)x’(x—1)>>0o0rx’ - 2x° +x°

b) i) xe R
i) x<0,0<x<1,x>1
iii)x<0,x>1
iv)x<0,0<x<1,x>1

Chapter 2 Section 5 Question 15 Page 131

Answers may vary. A sample solution is shown.
a) (3x+2)(5x—4)(2x—7) >0, -30x’ — 109x> — 2x — 56 < 0

b) X’ —2x* —10x +8>0, —x +2x° + 10x —8 <0
Chapter 2 Section 5 Question 16 Page 131

3 et S 2 X — A+ +6-220
Bt 453 +3x°% +5x+4>0

2k ! 2k !
n=-.aa00071 w=d HYEYEEE IY=-ZE-1Z

The equality is satisfied for approximately —0.66 < x < 2.45.
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Chapter 2 Section 5 Question 17 Page 131

a) Graph the function.

Mi=d0-H=-H"21 Mi=d0-H=-H"21
=-1i =N n=0 =0
Haximum
n="E000ogl Y=k

or

Domain

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel
- solve( “x-xZx o, x]

-1, Ex 20,
=0, %)

" RAD APPEDR  FUNC

2720

{xeR,—leSO}, {yeR,OSyS%}

b) Domain Range
=1 0 2=-11)
Toars|a13ebr alc%'e]nf:{rlv ,.',i,mlmrfn'u,]
= NewProb Donel
lsolve(xz-l >0,x) L
— '. or x>1. [
o m— ) =z Y=.EPP3E0Z7

{xeR,x<—l,x>1}, {yeR,y>O}
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Chapter 2 Section 5 Question 18 Page 131

PQ = PR (both tangents to the circle from the same point)
QO = RO (radius of the circle)

PO = PO (common)

Therefore, APQO = APRO and ZPOQ = ZPOR

Chapter 2 Section 5 Question 19 Page 131

2
5 5 5
—|=k|=| -b| = |+k
Ozék—§b+k
9 3
0= éﬂ k—éb
9 3

34,205,
9 9

34k =15b
k_1s
b 34
k:b=15:34
Chapter 2 Section 5 Question 20 Page 131

(PR)* = 4% +(RS)?
(QR)*> =6 +(RS)*

10 = (PR)* +(QR)?

10% = (42 +(RS)2)+(62 +(RS)2)
100 =16+ (RS)* + 36+ (RS)

48 =2(RS)?

24 =(RS)’
J24 =RrS
26 =RS

The exact length of RS is 2\/8 .
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Chapter 2 Section 6

Chapter 2 Section 6

a) x<5-3
x<2

Solve Factorable Polynomial Inequalities
Algebraically

Question 1 Page 138

1

4 3 2

b) 2x>-4 -1

[ N

@

A\ 4

¢) 3x=26-5
=3x2>1

1
x<—

0.5

s

<+

5 4
- 1 -
3 3

w | N ——

d) 7x—3x<4
4x <4
x<1

W | —_=—f

wil——

W —

W~ —1

v

wlwm —

<| | | |
| | | |
5 4 3 2
e) 2—-20>5x+4x
—18 >9x
-2>x
x<-2

-

A 4

f) 2-2x<x-8
2+8<x+2x

A 4
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Chapter 2 Section 6 Question 2 Page 138

a) x<-2orx>4

B S S S G N N B S N

-5 -4-3-2-10 1 2 3 4 5

3
b)XS_E orx=4

-] ! ! 1 1 | d
! T T T T T T
-2 -1 0 1 2 3 4

-

f
5
Chapter 2 Section 6 Question 3 Page 138

a) x<-3orx>2

-5 4 -3-2-10 1 2 3 4 5§

b) 6<x<9

¢) ——<x<2
-t —t+—F—F—F—+—1—1>
-1 -= 0 IE 1 % 2 % 3
Chapter 2 Section 6 Question 4 Page 138
a) Consider all cases.
Case 1
xt2>0 3—x>0 x+1<0
x>-2 x<3 x<-1
-2 <x <-11s a solution.
Case 2
xt2>0 3—x<0 xt1>0
x>-2 x>3 x>-—1
x >3 1is a solution.
Case 3
x+2<0 3—x>0 xt1>0
x<-2 x<3 x>-1

No solution since no x-values common to all three inequalities.

Case 4
x+2<0 3—x<0 x+1<0
x <=2 x>3 x<-1

No solution since no x-values common to all three inequalities.

Combining the results of all the cases, the solution is -2 <x <-1 or x > 3.
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b) Consider all cases.

Case 1
—x+120 3x-120 x+720
1>x 3x=>1 x=>-7
1
x<1 X2 —
3
1 ) .
5 <x <1 is a solution.

Case 2
—x+120 3x-1<0 x+7<0

x<1 x < x< -7

W | —

x < -7 is a solution.

Case 3
—x+1<0 3x-120 x+7<0
1
x=1 X2 = x<-7
3
No solution since no x-values common to all three inequalities.
Case 4
—x+1<0 3x-1<0 x+7=20
1
x2>1 x< 5 x=-7

No solution since no x-values common to all three inequalities.

1
Combining the results of all the cases, the solution is x <7 or 3 <x<I.
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¢) Consider all cases.

Case 1
Tx+2>0 1-x>0
Tx>-2 1>x
2
x> —— x <1

2 . .
—7 < x<11is a solution.

Case 2
Tx+2>0 1-x<0
2
x> - x>1

No solution since no x-values common to all three inequalities.

Case 3
Tx+2<0 1-x<0
2
x< —— x> 1

No solution since no x-values common to all three inequalities.

Case 4
Tx+2<0 1-x>0
x< —— x<1

7

5. .
x < _E is a solution.

" . 5 2
Combining the results of all the cases, the solution is x < Y or 5 <x<l.
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d) Consider all cases.

Case 1
xt+4<0 3x+1<0 x+2<0
x<—4 3x< -1 x<-2
1
X2 —
3
No solution since no x-values common to all three inequalities
Case 2
xt42>0 3x+120 x+2<0
1
x=>-4 xSE x<-2
—4 < x <£-2 1s a solution.
Case 3
xt42>0 3x+1<£0 x+t220
1
x2>-4 x> — x=>-2
3
| .
x> 5 is a solution.
Case 4
xt+4<0 3x+120 x+t220
1
x<—4 xS§ x=>-2

No solution since no x-values common to all three inequalities.

Combining the results of all the cases, the solution is 4 <x <-2 or x >

W | —
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Chapter 2 Section 6 Question 5 Page 139

a) x-3)x-5=0
Consider all cases.

Case 1
x—320 x—520
x=>3 x=5

Solution is x = 5.

Case 2
x—3<0 x—5<0
x<3 x<5

Solution is x < 3.

Combining the results of all the cases, the solution is x <3 orx > 5.

H—F—F—F++++++¢»

-5 4 3 2 -1 0 1 2 3 4 5

b) (x-5)x+3)<0
Consider all cases.

Case 1
x—5<0 xt3>0
x<5 x>-3

Solution is -3 <x < 5.

Case 2
x—5>0 x+3<0
x>5 x<-3

No solution since no x-values common to both inequalities.

Combining the results of all the cases, the solution is —3 <x <S5.

A
7

|
I
-5 4 3 2 -1 0 1 2 3 4
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¢) Bx—4)(Bx+2)<0
Consider all cases.

Case 1
3x-4<0 5x+220
3x<4 S5x=>-2
4 2
x< — X2 ——
3 5
2 4
Solutionis —— <x < —.
5 3
Case 2
3x-420 S5x+2<0
4 2
x2— X< ——

No solution since no x-values common to both inequalities.
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d) Factor using the factor theorem.
x-3)x-Dx+2)<0
Consider all cases.

Case 1
x—3<0 x—1<0 x+2<0
x<3 x<1 x<-2

x <=2 1is a solution.

Case 2
x—3<0 x—1>0 x+2>0
x<3 x>1 x>-2

1 <x <3 is a solution.

Case 3
x—3>0 x—1<0 x+2>0
x>3 x<1 x>-2

No solution since no x-values common to all three inequalities.

Case 4
x—3>0 x—1>0 x+2<0
x>3 x>1 x<-2

No solution since no x-values common to all three inequalities.

Combining the results of all the cases, the solution is x <-2 or 1 <x <3.

| | | | =N |- N | (A
4 S S e - R S ) S R
's 4 3 2 -1 0 1 2 3 4 5
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e) x—Dx+DH2x+3)=0
Consider all cases.

Case 1
x—120 x+120 2x+320
x=>1 x=>-1 2x 2> -3
3
X2 ——
2
x> 1 is a solution.
Case 2
x—1<0 x+1<0 2x+320
x<1 x< -1 xZ—é
2
3 ) .
_5 <x <-1 is a solution.
Case 3
x—1<0 x+120 2x+3<0
x<1 x=>-1 xS—é

No solution since no x-values common to all three inequalities.
Case 4

x—120 x+1<0 2x+3<0

3
x>1 x<-1 x< ==

No solution since no x-values common to all three inequalities.

. .. 3
Combining the results of all the cases, the solutionis —— <x<-lorx=>1

& | | |
~ ]

2
e ——
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Chapter 2 Section 6 Question 6 Page 139

a) (x+ 5.09)(x2 +0.91x +2.36)>0
Use the root —5.09 to break the number line into two intervals.

x<-5.09 x>-5.09

<« | | | |
~ ] [ [ I [ [ [ I |
-6 -5 —4 -3 -2 -1 0 1 2
Test arbitrary values of x for each interval.
For x <-5.09, test x = —6.

(=6)* + 6(=6)° + 6(~6)> + 7(—6) + 12 =30
Since —30 <0, x <-5.09 is not a solution.

For x >-5.09, test x = 0.
(0)* +6(0)* +7(0) + 12 =12

Since 12 >0, x > —5.09 is a solution.

The solution is approximately x = —5.09.

b) (x +2)(x + 3)(x +4) <0

Use the roots —2, —3, and —4 to break the number line into four intervals.

Xx<-4 | 4<x<-3 | 3<x<-=2

A\ 4

< 1
-5 -4 -3 -2 -1
For x <-4, test x =-5.
(-5+2)(-5+3)(-5+4)=-6
-6 <0, x <—4 is a solution.

For 4 <x <-3, testx =-3.5.
(-3.5+2)(-3.5+3)-3.5+4)=0.375
0.375 >0, -4 < x <-3 is not a solution.

For -3 <x <-2, testx =-2.5.
(-2.5+2)(2.5+3)-2.5+4)=-0.375
-0.375 <0, -3 <x <-2 is a solution.

Forx > -2, testx =0.
O0+2)(0+3)0+4)=24

24 >0, x > -2 is not a solution.

The solution is x <—4 or =3 < x < 2.
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)

(x—3)x + D(5x-2)<0

2 .. .
Use the roots 3, —1, and g to break the number line into four intervals.

W o

A

d)

[}
[}
[}
x<-1 i “1<x<
I
) -1 0

For x <-1, test x =-2.
(-2 -3)(2 + D[5(-2)-2]=-60
—-60 <0, x <-1 is a solution.

2
For-1<x< g,testx=0.
0-=3)0+1)[5(0)-2]=6

2. .
6>0,-1<x< g is not a solution.

2
For g <x<3,testx=1.
(1-3)1+D[5(1)-2]=-12

2
-12 <0, 3 <x <3 is a solution.

For x >3, test x =4.
4-3)4+D[54)-2]=90
90 > 0, x > 3 is not a solution.

2
The solution isx < —1 or ng <3.

Using CAS to factor.
6(x* —2.64x +2.40)(x> +1.48x+0.83) >0
x> —2.64x+2.40=0
264t J(=2.64)* — 4(1)(2.40)
2(1)
_264%7263

2
There are no real roots.

w —f——-————-

The function is above the x-axis so it is positive for all values of x.
x>+ 1.48x + 0.83 > 0 is true for all values of x.
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Chapter 2 Section 6 Question 7 Page 139

a) (x+5)x-1)<0
The roots are x =-5 and x = 1.
Consider all cases.

Case 1
x<-5 x>1
No solution since no x-values common to both inequalities.

Case 2
x>-5 x<I1
Solutionis -5 <x <1.

Combining the results of all the cases, the solution is =5 <x < 1.
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b) (3 —x)(x +2)2x +1)<0
1

The roots are x =3, x =-2,and x = —E.

Consider all cases.

Case 1

3—x<0 x+2<0 2x+1<0
3<x x<-2 2x<-1
x>3 x< ——

No solution since no x-values common to all three inequalities.

Case 2
3—x<0 x+2>0 2x+1>0
1
x>3 x>-2 x> ——
The solution is x > 3.
Case 3
3—x>0 x+2<0 2x+1>0
1
x<3 x<-2 x> ——

No solution since no x-values common to all three inequalities.

Case 4
3—x>0 xt2>0 2x+1<0
x<3 x>-2 x< ——

1
The solution is -2 <x < _E )

1
Combining the results of all the cases, the solution is —2 <x < Y orx > 3.
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¢) x—DEx+DHR2x+1)>0
Consider all cases.

Case 1
x—1>0 x+1>0 2x+1>0
x> 1 x>-—1 2x>-1
x> ==
x> 1 1is a solution.
Case 2
x—1<0 x+1<0 2x+1>0
1
x <1 x<-1 x> ——

No solution since no x-values common to all three inequalities.

Case 3
x—1>0 x+1<0 2x+1<0
1
x> 1 x<-1 x< ——

No solution since no x-values common to all three inequalities.

Case 4
x—1<0 x+1>0 2x+1<0

x <1 x> 1 x< ——

1. .
—1<x< _E is a solution.

" . 1
Combining the results of all the cases, the solution is —1 <x < Y orx>1.
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d) Factor first.

(x—)(x*+x-4)=0
x=1
or

_ —1 412 — 4(1)(—4)

) 2(1)

—1+\/ﬁ —1—\/ﬁ

x:Tor T

Use the roots to break the number line into intervals.

I<x

ST T R ~1+\17
X<—— T X xX>——-

—_) e — -

For x<_T,testx=—3.

(-3 -5(-3)+4=-8

17
-8<0, x< T is not a solution.

—1-\17
For T

(0 —5(0) +4 =4

—-1-+/1
4>0, T\/—7<x<1 is a solution.

<x<lI,testx=0.

Forl<x< ,testx=1.5.

14417
2

(1.5)° = 5(1.5)+4=-0.125

—-1++17
-0.125 <0, 1<X<T is not a solution.
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For x , test x = 3.

>—1+Jﬁ
2

3y -53)+4=16

—1++/1
16>0, x> T7 is a solution.
—1-+ —1++v1
The solution is u <x<lorx 2—7 .
2 2
Chapter 2 Section 6 Question 8 Page 139

(6+x)(18+ x)(20+ x) > 5280
(x> +24x+108)(20 + x)— 5280 >0
x° +44x% +588x+2160-5280>0
x* +44x* +588x—3120>0
(x—4)(x* +48x+780)=0
The root is x =4, x* + 48x + 780 is positive for all values of x.

x >4, testx =5.

(5—4)(5* +48(5)+780) = 1045
1045>0,x>4

x =4 is the solution.

6+4=10
18+4=22
20 +4 =24

22 cm by 24 cm by 10 cm are the minimum dimensions
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Chapter 2 Section 6 Question 9 Page 139

0.5 —5.5¢* + 14t > 90
0.5 =5.5t* +14t—=90 >0
0.5(t> = 11¢* + 28t —180) > 0
0.5(x—10)(x* —x+18)>0
x>10

The price of stock will be above $90 after 10 years (in 2009).

Chapter 2 Section 6 Question 10 Page 139

Solutions to Achievement Check questions are provided in the Teacher’s Resource.
Chapter 2 Section 6 Question 11 Page 139

a) & cases
x + 4 negative, the rest positive
x — 2 negative, the rest positive
x + 1 negative, the rest positive
x — 1 negative, the rest positive
x + 4 positive, the rest negative
x — 2 positive, the rest negative
x + 1 positive, the rest negative
x — 1 positive, the rest negative

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

Probably, because there are fewer intervals to look at than cases above:
x<-4,4<x<-1,-1<x1,1<x<2,x>2
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Chapter 2 Section 6 Question 12 Page 139

=5t +7x =T +6x=2=0

(x=D(x*+D(x* —4x+2)=0
x=1
or
4E(-4)? - 4(1)(2)

e 21)

418 41242
Ty T
x=2++2,x=3.41
orx=2-+2,x=0.59

Use the roots to break the number line into three intervals.

x<0.59

x>341

|
|
! I<x<341
i
I

I I I
-1 0 1 2

0.59<x<1

For x <0.59, test x =—1.
1) = 5D +7(=1) = 7(=1)* + 6(-1) -2 =-28
—28 <0, x <0.59 is a solution.

For 0.59 <x <1, testx=0.8.
(0.8)° —5(0.8)* + 7(0.8)’ — 7(0.8)* + 6(0.8) —2 = 0.18
0.18 >0, 0.59 <x <1 is not a solution.

For 1 <x <341, testx =2.
(2 -52) + 72y - 72 +6(2) -2 =-10
-10<0, 1 <x<3.41 is a solution.

Forx >3.41, test x =5.
(5 =55+ 7(5)° = 7(5)* + 6(5) —2 = 728

728 >0, x > 3.41 is not a solution.

The solution is approximately x <0.59 or 1 <x <3.41.

MHR * Advanced Functions 12 Solutions 212

A\ 4



Chapter 2 Section 6 Question 13 Page 139

a) 10242 <-0.151" +3n"* + 5560 < 25 325
Graph P(n) and the lines P(n) = 10 242 and P(n) =25 325 and find the points of intersection.

a a
— e—

Interseckion Interseckion
n=19.79678: Y=1dzhe

n=f0000zie  Yeiozhe
Interseckion

—
!

Interseckion
n=10.9998% YozbIzt n=1H.98%59 F=gbzet

The population of the town will be between 10 242 and 25 325 at approximately
7<n<11o0r19<n<20,orbetween 7 and 11 years from today and between 19 and 20 years

from today.

b)

%~

Interseckion Interseckion
n=11.999861 Y=zo4y4z n=10.6199=8 Y=z044z

The population of the town is more than 30 443 at approximately 12 <n < 18.6, or between 12

and 19 years from today.
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W1= -0 1ER"E+ZH Y+EERD

M=z Y=EEED

Not valid beyond 20 years. 20 years from today the population will have fallen to 5560, and in
the next year it would fall below 0, which is not possible.

Chapter 2 Section 6 Question 14 Page 139
Xt —76x7 + 1156 <0, x* + 765~ 1156 2 0

Chapter 2 Section 6 Question 15 Page 139

Method I:

Add line segments to make APQA and APBQ. Both triangles share /P and because PQ is tangent
to the circle, ZPQB = ZQAB. Therefore, APQA is similar to APBQ.
So, write a ratio that can be used to determine the length of PQ:

PQ BP

AP PQ
PQ? = AP x BP
PQ*=22x13
PQ=+/286
Method 2:

From the tangent-secant theorem that states that if a tangent from an external point P meets the
circle at Q and a secant from the same point P meets the circle at B and A, then

PQ* =PA xPB
PQ*=22x13

PQ =~/286
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Chapter 2 Section 6 Question 16 Page 139

4
Instantaneous rate of change (slope) at the point (4, —3) on the circle is 3
. . 4
Substitute x =4 and y =-3 into y = Ex +b.

—3:§(4)+b

_16
3
9 16

—Z-2=b
303

-3 +b
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Chapter 2 Review

Chapter 2 Review

a) i) PQ2)=(2)+9() -5Q)+3=37
ii)

2 22 34
x 11 11 17 37

_2‘1 9 -5 3

3 2
XA oA o 4174
x—2

Question 1 Page 140

37
, X#2
2

o0 ) ) e

ii)

4x*2x+1

3x+1>12x3 x4 x—11

12x° +4x°

—6x*+x
—6x% —2x

3x—11

3x+1
-12

12x° = 2x% +x—11
3x+1

oo B0

=4x* —2x+1-

1
, XE——
3

2 27
)+15=—
2
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3
—4x3+3x2+x—5

2x—1>—8x4 +10x° —x2 —4x+15

—8x* +4x°
6x° — x*
6x° —3x*
2x% —4x
2x% —x
—3x+15
=3x+ 3
2
27
2

—8x* —4x+10x° — x> +15
2x—1

Chapter 2 Review

a)

f(3)=3"+k(3)’-3(3)-5=-10
81+27k-9-5=-10

27k =-10-67
27k =77
77
Y

= =3y = 23y}~ 3(=3)—
b) /(=3)=(3) -7 (=3 =33 -3

)

=162

r%ﬂa:.ﬁ '?:r A]j:}::]ciﬁ.; lv rrsiqlnl::';:i.' o l

= NewProb
md-77/27 x5 -3 x-5|x= -3
162.
P77/ 2795 3—3x—5Ix="3
MAIN RAD APPROY FUNC 2/ 2

3
=—4x’ +3x° +x—=

27 1

t— x#
2 2(2x-1) 2

Question 2 Page 140
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Chapter 2 Review

P(1)=4-3+b+6

=T7+b
P(-3)=4(-3)’ =3(-3)* = 3b+6
=-108-27-3b+6
=-129-3b
T+b=-129-3b
b+3b=-129-7
4b=-136
b=-34

Chapter 2 Review

a) P(-1)=-1-4-1+6
=0
(x + 1) is a factor.

Divide to determine the other factors.
1|1 4

1
-1 15
x[1-5 60

6
6

X =4+ x+6=(x+1)x"-5x+6)
=(x+1)x-3)(x-2)

b) P(-2)=3(-2)’-5(-2)*—26(-2)-8
=0
(x +2)is a factor.

213 -5 26 -8
- 6 —22 -8
x|3 11 -4 0

35’ = 5" —26x — 8 =(x +2)(3x° — 11x — 4)
=x+2)3x+1)(x—4)

Question 3 Page 140

Question 4 Page 140
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¢) P(1)=5+12—-101+48+36
=0
(x—1) is a factor.

1|5 12 —101 48 36
-1 -5 —-17 84 36
x|517 -84-36 0

Sxt +12x° —101x% +48x + 36 = (x — 1)(5x° +17x* —84x —36)

P(3)=5(3)* +17(3)* —84(3)- 36
=0
(x—3) is a factor.

3|5 17 -84 -36
- -15 96 -36
x|5 32 12 0

5xP 4 12x° — 101x% +48x + 36 = (x — 1)(x — 3)(5x* + 32x + 12)
=(x—D(x-3)(x+6)5x +2)

Chapter 2 Review Question 5 Page 140

a) —4x’ —4x* +16x+16=—-4(x’ +x* —4x—4)
=—4|:x2(x+1)—4(x+1):|

=—4(x+1)(x* - 4)
=—4(x+D(x+2)(x—-2)

b) 25x* —50x? —9x+18=25x*(x—2)—9(x—2)
=(x—=2)(25x* - 9)
=(x-2)5x-3)(5x+3)

¢) 2x* +5x* —8x% —20x = x(2x> + 5x* —8x—20)
= x[zx(x2 —4)+5(x - 4)]

=x(2x+5)(x* —4)
=x(2x+5)(x +2)(x—2)
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Chapter 2 Review Question 6 Page 140

a) V(-1)=-2+7-2-3
=0
(x +1)is a factor
112 2 -3
- 5-3
-3 0

7
2
x[2 5
M(x) = (x + )(2x* + 5x — 3)
=x+Dx+3)2x—-1)
The dimensions are (x + 1) m by (x + 3) m by (2x— 1) m.
b) (1+1)mby(1+3)mby(2—-1)m,or4mby2mby1lm

Chapter 2 Review Question 7 Page 140

P(-3)=(-3)’ +4(-3)* =2(-3)k +3
0=-27+36+6k+3

6k=-12
k=-2
Chapter 2 Review Question 8 Page 140

x=—-4orx=-2o0rx=3
Chapter 2 Review Question 9 Page 140
a) 5(x* +4)3(x*—16)=0

15(x* +4)(x +4)(x—4)=0

x=—4orx=4

1 (-1) - 4Q2)(=13)
- 2(2)

1-+/105 1++/105
x= orx=

b) x
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Chapter 2 Review

a) P(-1)=-7+5+5-3
=0
(x + 1) is a factor.
117 5-5-3
-l 7 23
x|7 -2 -3 0
7x° +5x2 =5x =3=(x+1)(7x* —=2x - 3)

x=-1

or
_25(2)—4()D)
2(7)
2+488
Y
x=-050rx=0.8

b) X+’ —x—6=0

Question 10 Page 140

] ) E'

A
h= =

Zero  F H
n=-.o3ksre Y=o w=8ze20891 Y=0

PR T S T T R
b= Cd

Zero O F
W=B.B0916Z6 Y=4.3E-1Z

x=-070rx =09o0rx = 8.8
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Chapter 2 Review Question 11 Page 140

V(x)=1(I-5)2[+1)
550=1(21> —=91-5)
0=2/°-9/>-51-550

2eF
n=A.EEzzi48 Y=0

1=8.55
Ww=8.55-5
=3.55
h=2(8.55)+1
=18.1

The possible dimensions of the box are approximately 8.55 cm by 3.55 cm by 18.10 cm
Chapter 2 Review Question 12 Page 140
B since the zeros are different.

Chapter 2 Review Question 13 Page 140

a) y=hi(x—2+5)x=2-+5)
y=hoe(x® = 2x —5x = 2x + 4+ 245 +5x - 25— 5)
y = k(x> —4x-1)
y=k(x’ —4x* —x)

b) letx =2 and y =20
20=k(2° —4(2)* -2)
20=—-10k
k=-2
y=-2(x"-4x* —x)
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Chapter 2 Review Question 14 Page 141

The zeros are —2 (order 2) and 1.

y=k(x+2)*(x-1)

Using the point (—1, 6) from the graph, substitute x = —1 and y = 6.
6=k(=1+2)*(-1-1)

6=-2k

k=-3

y=-3(x+2)*(x—1)

Chapter 2 Review Question 15 Page 141

a)

0 L ] ) L
=-4.19:ztHe IY=-1E-1i: n=1.19zE8z4 1¥=0

The values that satisfy the inequality x* + 3x — 5 > 0 are the values of x for which the graph is
zero or positive (on or above the x-axis). From the graph, this occurs approximately when
x<-42o0rx=1.2.
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2eFo 2eFo I:

n=-.t [ Y= H=z [ Y=
2eFo I:

n=y [ Y=

The values that satisfy the inequality 2x° — 13x> + 17x + 12 > 0 are the values of x for which
the graph is positive (above the x-axis). From the graph, this occurs when

1
—— <x<3orx>4.

At AL

N\ N\

2eFo ]
n=ZERfRERES V=0

2eFo 1
=-1.681z=1 Y¥=n

AL

2ero |
WEEFEIH04E Y=
The values that satisfy the inequality x° — 2x* — 5x + 2 < 0 are the values of x for which the

graph is negative (below the x-axis). From the graph, this occurs when
approximately x <-1.7 or 0.4 <x <3.3.
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d)

)

] ) [

I

] )
n=C.B3EEEEE IY=0

H=- V=0
ko [
n=3 V=0

The values that satisfy the inequality 3x° + 4x* — 35x — 12 < 0 are the values of x for which the
graph is zero and negative (on or below the x-axis). From the graph, this occurs when

1
x<—4 or —ESxS3.

s At

—r

n="g.2za0el 1YY=

2eFo J/ L \
=-1 Y=

NP
EQI"'I'Jllr

n=c.cza0el  IY=ZE-1i:z

The values that satisfy the inequality —x* — 2x* + 4x* + 10x + 5 < 0 are the values of x for
which the graph is negative (below the x-axis). From the graph, this occurs approximately

when x <-2.2 orx >2.2.
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Chapter 2 Review Question 16 Page 141

h(t)=—-0.002¢" +0.1047° —1.69* +8.5t+9 > 15
—0.002¢* +0.1047* —1.69¢> +8.5t—6 >0

] ) o] )
n=.0zB60817 Y¥=0 n=7.BBPEERE Y0

o] ]
n=cz.BPzAze Y=-1E-id

The values that satisfy the inequality —0.002¢* + 0.104# — 1.69¢* + 8.5¢ — 6 > 0 are the values of x
for which the graph is positive (above the x-axis). From the graph, this occurs approximately
when approximately between 0.8 s and 7.6 s and between 20 s and 23.6 s.

Chapter 2 Review Question 17 Page 141

a) Consider all cases.

Case 1
S5x +4<0 x—4>0
S5x <-4 x>4
4
X< ——

No solution since no x-values common to both inequalities.

Case 2
5x+4>0 x—4<0 < | | I~ | | L N
~ [ [ [ [~ | | | Y 7
4 -5 4 3 -2 -1 0 1 2 3 4 5
xX>—— x<4

4 ) .
—g < x <4 1is a solution.

4
Combining the results of all the cases, the solution is -3 <x<4.
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b) 2x+3)(x-1)3x-2)=0
Consider all cases.

Case 1
2x+3>0 x—1>0 3x-2>0
2x>-3 x>1 3x>2
2
x> —— x> —
3
x> 1 1is a solution.
Case 2
2x+3>0 x—1<0 3x-2<0
2
x> —— x<1 x< —
3

2. .
—— <x< 5 is a solution.

Case 3
2x+3<0 x—1<0 3x-2>0
2
x< —— x<1 x> —
3

No solution since no x-values common to all three inequalities.

Case 4
2x+3<0 x—1>0 3x-2<0

x< —— x>1 x< —

No solution since no x-values common to all three inequalities.

3 2
Combining the results of all the cases, the solution is 5 <x< 3 orx=>1.
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) (F+Hax+4Hx+5)(x-5>0
Consider all cases.

Case 1
xt5>0 x—5>0
x>-5 x>5

x> 5 1s a solution.

Case 2
x+5<0 x—5<0
x<-5 x<5

x <-51s a solution.

Combining the results of all the cases, the solution is x <—5 or x > 5.

| | | | | | 4 |

I N T B
T
-6 -5 -4 -3 -2

Chapter 2 Review

a) 12x+25x—7=Bx+7)(4x—

Bx+7)(4x-1)=0
Consider all cases.

Case 1

3x+7>0 4x—-1>0
3x>-7 4x > 1
x> —— x> —

4

1. .
x> Z is a solution.

Case 2
3x+7<0 4x—-1<0
1
x<< —— x< —
4

7. .
x < —— 1s a solution.

|
I I I I | I b I I
-1 0 1 2 3 4 5 6 7

Question 18 Page 141

1)

1

Combining the results of all the cases, the solution is x < 3 or x> E
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b) (x+4)2x-3)3x—-1)<0
Consider all cases.

Case 1
x+4<0 2x—3<0 3x—-1<0
x<—4 2x<3 3x<1
3 1
x < — x< -
3

x <—4 is a solution.

Case 2
x+4<0 2x—3>0 3x—-1>0
x<—4 x>§ x> —

No solution since no x-values common to all three inequalities.

Case 3
x+4>0 2x—3<0 3x—-1>0
x>—4 x< — x>l
3
1 3. .
— < x <— 1is a solution.
3 2
Case 4
x+4>0 2x—3>0 3x—-1<0
1
x>—4 x> — x< —

No solution since no x-values common to all three inequalities.

Combining the results of all the cases, the solution is x < —4 or

W | —
IN
=
IN
N | W
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Fiv| Fev [F3+| F4v | FS Fbv Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

m factor( -3-x% + 10-x5 + 200 w4+ 1055 +20-%2 - 40 % + 32
3. (x - 4.29711)(x + 2. 420 O [x2 - 1.46246 % + 1.0231

3% 441 0% 3+20x N 2-40x+32) 3% 441 0% 3+20x N 2-40x+32)

MAIN RAD APPROR FUNC 1730 MAIN RAD APPROR FUNC 1730

3(x—4.3)(x+2.4)(x* - 1.5x+1.0) <0
Consider all cases.

Case 1
x—43>0 x+24>0
x>43 x>-24

x> 4.3 is a solution.

Case 2
x—43<0 x+24<0
x<43 x<-24

x <—2.4 is a solution.
The solution is approximately x <-2.4 or x > 4.3.

Chapter Problem
Solutions for the Chapter Problem Wrap up are provided in the Teacher’s Resource.
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Chapter 2 Practice Test
Chapter 2 Practice Test

The correct solution is C.

P(-2)=5(-2) +4(-2)* = 3(-2)+2
=-16

Chapter 2 Practice Test
The correct solution is C.
P(2)=2(2) -5(2)* —9(2)+18 %0
Chapter 2 Practice Test

The correct solution is D.
. 1
The only set to include £1 and iZ

Chapter 2 Practice Test

a)
3[1 4 3 7
-l 321 72
x|1 =7 24 -79

¥ —4x*+3x-7
x+3

b) x #-3

¢) (x+3)x*—7x+24)-79

— x4 24—

Question 1 Page 142

Question 2 Page 142

Question 3 Page 142

Question 4 Page 142

d) (x+3)(x2—Tx+24)=79=x> —Tx* +24x+3x* = 21x+72-79

= x’—4x* +3x-7
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Chapter 2 Practice Test

a) f(-2)=(-2)"+(-2)’k—-2(-2)" +1
5=16—8k—-8+1
8k=9-5
8k=4
(ol
2

b) f(~4)=(~4)" +(4)’ (%) 24y +1

=256-32-32+1
=193

X —%xz +12x—48

1
x+4)x4+5x3—2x2+0x+1

x +4x
—Zx3 —2x2
2
——x’—14x"
12x% +0x
12x* +48x
—48x+1
—48x—-192

193

Question 5 Page 142
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Chapter 2 Practice Test Question 6 Page 142

a) P(-1)=-1-5-2+8
=0
(x + 1) is a factor.

111 -5 28
- 1 -6 8
-6 80

X' =5x7 +2x+8=(x+1) (x> —6x+8)
=(x+D(x—-4)(x-2)

b) P(-2)=(-2)+2(-2)*-9(-2)-18
=0
(x +2)1is a factor.

Fiv]| F2v |[F3«| F4v | FS Fbv
Tools|A13¢bra|Calc|Other(Pr3mI0|Clcan Up

= NewProb Donel
x> +2:x2-9.x-

= propFrac T’

x2 -9

RAD EXACT FUNC 2730

X 42— 9x—18=(x+2)x*—9)
=(x+2)(x +3)(x-3)
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Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Donel
mxd+5-x2-2-x-24|x=2

(x—2) is a factor.

Fiv| Fer ]rsvl r-«-] FS ] o~ ] ‘I
Tools|A13cbralCalc|other|Praminjcican up
= NewProb Donel
lx3+5~x2-2~x—24|x=2

g
mx3+5.x2-2-x-24|x= -3

EAD EXACT FUNC

(x +3)is a factor.

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

o
lx3+5~x2-2~x—24|x=-3

mxS+5.x2-2-x-24|x= -4

EAD EXACT FUNC

(x +4)is a factor.

X 45— 2x—24=(x-2)(x +3)(x +4)
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d)

Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

= NewProb Dons

mDefine pix) =5 %o+ 7 -x2 P
Donel

= p(l) o

MAIN RAD EXACT FUNC 2720

(x—1) is a factor.

5%x>+12x+4
x—1>5x3+7x2—8x—4

5x° —5x°
12x> —8x
12x% —12x
4x—4
4x—4
0

55+ 7 —8x—4=(x — )(5x* + 12x + 4)
=(x—D(x+2)(5x+2)

e) P(-2)=(-2)"+9(-2)* +26(-2)+24
=0
(x +2)is a factor.

211 9 26 24
—| 214 24
x[1712 0

X 4 9x7 +26x +24=(x +2)x* +7x +12)
=(x+2)(x +3)(x +4)
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Fiv| F2v [F3«| F4v | FS Fov
Tools|A13¢brajCalc|Other|PrImIDjCIcan Up

Ch

= NewProb Donel
m S+ 28 %2+ 23 x+6|x= -1

o)
IMAIN RAD EXACT FUNC 27320

(x + 1) is a factor.

Tzz;;InI;ezt:rolcrq%l'clnE:;rl?r’;i\m]c’lerosn'upl 1

= NewProb Donel
mdx? 4135 +28- %2+ 23-%)
a
w5+ 28 %2423 x+6|x= -2
o
IMAIN RAD EXACT FUNC 3230

(x +2)is a factor.

Tzz;;InI;ezt:rolcrq%l'clnE:;rl?r’;i\m]c’lerosn'upl

o
m2-x%+13-x3+28-%x2+235p

o
m 43428 %2+ 23 %+ 6| x= -3

o
IMAIN RAD EXACT FUNC Y30
(x +3)is a factor.
Tzz;;InI;ezt:rolcrq%l'clnE:;rl?r’;i\m]c’lerosn'upl

o
m2-x%+13-x3+28-%x2+235p

o
m 428 %2+ 23 %+ 6| x = - 12

1=}
EAD EXACT FUNC

(2x + 1) is a factor.

2+ 137 287+ 23x + 6 =(x + 1)(x +2)(x + 3)2x + 1)

apter 2 Practice Test

—Sor x=3o0orx=-2

Question 7 Page 142
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Chapter 2 Practice Test
a) x=2

b) (x+ 1D —11)(x*+16)=0
x=-1lorx=11

¢) 2(x*—2x+3)(x*-25)=0
2(x* =2x4+3)(x=5)(x+5)=0

x=50rx=-5

d) 3(x*-9)(x—5)(x+2)=0
3(x=3)(x+3)(x—5)(x+2)=0

x=3orx=-3orx=50rx=-2
Chapter 2 Practice Test

a) (x+1)Y>(x+2)=0
x=—lorx=-2

b) x—3)x—1(x+4)=0
x=3orx=1lorx=-4

©) (2x—3)dx—T)Ex+7)=0
3 7 7

X=—0rxX=—0rx=——

2 4 4
x=15orx=1750rx=-1.75

d) x(3x—2)(3x+2)(5x—3)=0

x=0orx=—orx=——orx=—
3 3 5

Chapter 2 Practice Test

Answers may vary. A sample solution is shown.

Question 8 Page 142

Question 9 Page 142

Question 10 Page 142

a) All involve polynomials; the equation is a statement about two equivalent expressions
(e.g., x> —x =x' + 8), the inequality is a statement about two unequivalent expressions
(e.g., x> —x <x' + 8), and the function is a relationship giving each element in the domain one
corresponding value in the range (e.g., y =x' + 8).

b) When an polynomial equation such as x> — x is equal to zero, the roots of the equation are the
same as the zeros of the function y = x* — x and the x-intercepts of the graph of x* — x.

MHR * Advanced Functions 12 Solutions 237



Chapter 2 Practice Test Question 11 Page 143

a) y=hkx(x+3)2x+3)(x-2)
Using the point (=2, 4), substitute x =—2 and y =4 and solve for k.
4="Fk(-2)(-2+3)(2(-2)+3)(-2-2)
4=-8k

k=1
2

y= —%x(x +3)2x+3)(x—-2)

3
b)x<—3,—5 <x<0,x>2

Chapter 2 Practice Test Question 12 Page 143

a) y=k(x—52(x+2+v6)(x+2-6)
y=k(x? —10x +25)(x? + 2x —J6x + 2x + 4— 236 +/6x + 23/6 — 6)
y=k(x* =10x+25)(x* + 4x—2)
y=k(x* +4x —2x* —10x> — 40x% + 20x + 25x% + 100x — 50)
y=k(x* —6x° —17x% +120x — 50)

b) Substitute x =0 and y =20 and solve for £.
20= k(04 —6(0)* —17(0)% +120(0) - 50)
20=-50k

y=—§(x4 —6x° —17x* +120x - 50)

MHR * Advanced Functions 12 Solutions 238



Chapter 2 Practice Test Question 13 Page 143

a) height =x
width = (20 — 2x)
length =18 — x
V(x) = x(20 — 2x)(18 — x)
b) V(x)=x(20—2x)(18—x)
450 = x(360 —56x +2x?)
0=x(360—56x+2x)—450
0=2x"—56x" +360x — 450

2eFo 2eFo
n=1.g47cB4" Y=0 n=,09144189Y Y=o

2eFo
n=189.:zpizig Y=HE-1d

height = 1.6 height = 7.1 height = 19.3
width = 16.7 width = 5.8 width = —-18.5
length = 16.4 length = 10.9 length = —1.3

Disregard negative dimensions.

The possible dimensions of the box are approximately 16.7 cm by 16.4 cm by 1.6 cm or
5.8cmby 10.9 cm by 7.1 cm

) V(x) = ke(20 — 2x)(18 — x)

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

NA1=ZRCE0-2H(18-3) NE= "ZR(Z0-2HI(18-K)

n
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Chapter 2 Practice Test

a) ¥ —8x*+3x+9<0

Question 14 Page 143

1 b ]
2eFo L \/ 2eFo L
== B5z89722 1¥=n n=1.4194z1 IY=0
.
e L
n=r 4EzEEdd IV=-EE-1:

Approximately x <-0.9 or 1.4 <x <7.4.

b) x4 30+ 9x7 -

5x-5>0

T

i '\-:-"
EQFOfn E

n="2.0z54H

1

F=-cE-1iz

s

e :
H=.4Z 20771

'y :aﬁ{ffﬁ?\.
._d'\

=0

e ) E
4= - CEOZYL? ¥=0

Sk
=

] o) E
n=4.653514: Y=1.4E-11

Approximately —2.0 <x <-0.6 or 0.9 <x <4.7.
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Chapter 2 Practice Test Question 15 Page 143

a)
2ari I‘ ' 2ari ! '
n="EEfLz0d 1Y=0 n=-1.443277 1¥=0
2k '
n=1.7144787 1¥=0
Approximately x <-3.6 or—1.1 <x <1.7.

b)

Ao.

2eFo ; ;
n=-1.7zz081 IVY=1E-1i: n=-1.t Y=

N A AN
R

2eFo ; e ;
n=-1 Y= n=1l.7z20808 IV=ZE-1:

—1.5 <x < -1 or approximately x <—1.7 or x > 1.7.
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Chapter 2 Practice Test

a) Bx—-4)(Bx+4)<0
Consider all cases.

Case 1
3x-4>0 3x+4<0
3x>4 3x<-4
4

x> = X< -—-=

Question 16 Page 143

No solution since no x-values common to both inequalities.

Case 2
3x-4<0 3x+4>0
4
x< — x> ——

4

4 .
——<x< E is a solution.

4
Combining the results of all the cases, the solution is 3 <x< 3

b) —x(x*—6x+9)>0
—x(x=3)*>0
x(x=3)* <0

x<0 x<3
The solution is x < 0.
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¢) 2x(x*—9)+5(x*-9)<0
2x+5)(x-3)(x+3)<0
Consider all cases.

Case 1
2x+5<0 x—3<0 x+3<0

5
x< —— x<3 x<-3

x <3 1is a solution.

Case 2
2x+5<0 x—3>0 x+t3>0
5
x< —— x>3 x>-3

No solution since no x-values common to all three inequalities.

Case 3
2x+5>0 x—3>0 x+3<0

x> —— x>3 x<-3

No solution since no x-values common to all three inequalities.

Case 4
2x+5>0 x—3<0 x+t3>0

5
x> —— x<3 x>-3
_E < x <3 1is asolution.

" . 5
Combining the results of all the cases, the solution is x < -3 or — 5 <x<3.
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d) x-2)2x+DEx+1DH(x+3)=20
Consider all cases.

Case 1
1

x>2 x>—5 x>-1 x>-3

x> 2 1is a solution.

Case 2
1

x<2 x< —— x>-1 x>-3

1. .
—1<x< _E is a solution.

Case 3
1

x>2 x> —— x <-1 x<-3

No solution since no x-values common to all four inequalities.

Case 4
1

x<2 x> —— x <-1 x>-3

No solution since no x-values common to all four inequalities.
Case 5

x<2 x> —— x>-1 x<-3

No solution since no x-values common to all four inequalities.

Case 6
1

x>2 X< —= x<-1 x>-3

No solution since no x-values common to all four inequalities.

Case 7
1

x>2 X< —= x>-1 x<-3

No solution since no x-values common to all four inequalities.

Case 8
1

x<2 x< —— x <-1 x<-3

x <=3 1is a solution.

" . 1
Combining the results of all the cases, the solutionisx <-3 or -1 <x < Y orx=2.
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Chapter 2 Practice Test Question 17 Page 143
a) V(x)=x(32-2x)(40-2x)

b) i) V(x) = 2x(32 — 2x)(40 — 2x)
i) V(x) = %x(32 — 2x)(40 — 2x)

¢) family of functions

d) 7(x)=x(32—-2x)(40—-2x)
V(x)>2016
x(1280—144x + 4x*)—2016 >0
4x* —144x* +1280x—2016 >0
4(x® —36x% +320x—504)>0

2RFo
n=10.917237 Y¥=-1E-10

o] ]
n=cz.0Bz/e: Y=0

The values of x that will result in boxes of a volume greater than 2016 are approximately
2<x<109orx>23.1.
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