Chapter 4 Quadratic Equations
Section 4.1 Graphical Solutions of Quadratic Equations

Section 4.1  Page 215 Question 1
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Section 4.1  Page 215 Question 2

a) The x-intercept of the graph in #1 a) is 0. So, the root of corresponding quadratic
equation is 0.
Check by substituting x = 0 into x* = 0.
Left Side Right Side
X 0
= 0>
=0
The solution is correct.

b) The x-intercepts of the graph in #1 b) are —4 and —1. So, the roots of corresponding
quadratic equation are —4 and —1.
Check by substituting x = —4 and x = —1 into —x* — 5x — 4 = 0.

Left Side Right Side Left Side Right Side
—x?—5x—4 0 —x*—5x—4 0

=—(-4)* - 5(-4)—4 =—(-1)=5(-1)—4

=-16+20-4 =_1+5-4

=0 =0

Both solutions are correct.
c) The graph in #1 ¢) has no x-intercepts and so no roots.
d) The x-intercepts of the graph in #1 d) are —3 and 8. So, the roots of corresponding

quadratic equation are —3 and 8.
Check by substituting x =—3 and x = 8 into 0.25x* — 1.25x — 6 = 0.

Left Side Right Side  Left Side Right Side
0.25x*—1.25x— 6 0 0.25x*—1.25x -6 0

=0.25(-3)* = 1.25(-3)- 6 =0.25(8)* = 1.25(8) — 6

—225+3.75-6 =16-10-6

=0 =0

Both solutions are correct.

Section 4.1  Page 215 Question 3

a) Solve 0 =x” — 5x — 24 by graphing the corresponding function y = x* — 5x — 24.
Y=Hz-mh-zy | Y=Hz-mh-zy |

W= -3 =i =g =i
Since the x-intercepts of the graph are —3 and 8, the roots of the equation are —3 and 8.
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b) Solve 0 =-2/* — 6r by graphing the corresponding function y = —2/* — 67.
Y= -gnz-an Y= -gnz-an

H=-3 V=i H=i V=i
Since the x-intercepts of the graph are —3 and 0, the roots of the equation are —3 and 0.

c) Solve h*+ 2k + 5 = 0 by graphing the corresponding function y = #* + 2k + 5 = 0.
Yi=nz+i+E

n=n V=E

Since there are no x-intercepts, there are no real roots of the equation.

d) To solve 5x* — 5x = 30, first rewrite the equation in the form ax” + bx + ¢ = 0 then
graph the corresponding function.

552 -5x-30=0
Y=ERz-EN-Z0] Y=ERz-EN-Z0]
H=-z Y=ix n=x Y=ix

Since the x-intercepts of the graph are —2 and 3, the roots of the equation are —2 and 3.

e) To solve —z* + 4z = 4, first rewrite the equation in the form ax’ + bx + ¢ = 0 then graph
the corresponding function.
2 +4z-4=0

1= "nE+4i-Y

n=c Y=i
Since the x-intercept of the graph is 2, the root of the equation is 2.
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f) Solve 0= ¢ + 4t + 10 by graphing the corresponding function y = £ + 4¢ + 10.
Ti=ha+4i+10

n=n F'l'=:l.lil

Since there are no x-intercepts, there are no real roots of the equation.

Section 4.1  Page 215 Question 4

a) Solve n> — 10 = 0 by graphing the corresponding function y = n*> — 10.

-1 -]
n=-z 162278 JV=0 n=EAB2ERT JVEn

The roots of the equation are —3.2 and 3.2, to the nearest tenth.

b) Solve 0= 3x* + 9x — 12 by graphing the corresponding function y = 3x* + 9x — 12.
'|'1=3H1+5H-1EE lll V=zn=+90-1&

=Y Y=0 n=1 ¥
The roots of the equation are —4 and 1.

n

c) Solve 0 =—w? + 4w — 3 by graphing the corresponding function y = —w” + 4w — 3.
= -HE+Yn-2 = -HE+Yn-2

H=1 =i W=z =i

The roots of the equation are 1 and 3.
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d) Solve 0=2d"+ 20d + 32 by graphing the corresponding function y = 2d* + 20d + 32.
Ti=h=+z0n+3e Ti=h=+z0n+3e

n="H V=0 n=TE V=0

The roots of the equation are —8 and 2.

e) Solve 0 =v*+ 6v + 6 by graphing the corresponding function y = > + 6v + 6.

o o
A= 4. 7zz0kl 1Y=0 a=-1.ze7948 1¥=0
The roots of the equation are —4.7 and —1.3, to the nearest tenth.

f) To solve m* — 10m = 21, first rewrite the equation in the form ax” + bx + ¢ = 0 then
graph the corresponding function m* — 10m + 21 = 0.
Yi=nz-10d+21 Yi=nz-10d+21

W=z =i H=7 =i

The roots of the equation are 3 and 7.

Section 4.1  Page 215 Question 5

The solutions to —0.02d" + 2.6d — 66.5 = 0 can be found by graphing the corresponding
function.

= e . T —
V .'E
e e
n=zE Y=n n=\E Y=n

The ball travels 95 — 35, or 60 yd before hitting the ground.
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Section 4.1  Page 215 Question 6

a) Let x represent one number and then the other will be 9 — x. For a product of 20,

20=x(9 —x)
20 = 9x — x?
0=—x>+9x—-20

b) The two numbers are 4 and 5.

V1= -HE+8E-20 V1= -HE+8E-20

3 ¥

n

Section 4.1  Page 216 Question 7

a) Letx and x + 2 represent the two consecutive even integers. For a product of 168,

168 = x(x + 2)
168 = x* + 2x
0=x>+2x—168

b) The two numbers are —14 and —12 or 12 and 14.

Yi=hz+zi-16H '|'1=H1+2H-:I.EEE

n="14 V=0 n=lz

Section 4.1  Page 216 Question 8

a) Solving the equation —0.09x” + x + 1.2 = 0 gives the distance from the firefighter

where the stream of water hits the ground.
b) The maximum distance that the firefighter can

stand from the building is 12.2 m, to the nearest
tenth of a metre.
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c) Example: Assume that the fire is located at ground level and environmental conditions
are ideal (i.e., no wind or obstructions).

Section 4.1  Page 216 Question 9

a) Solving the equation
0 =-4.9( — 3)* + 47 gives the time that
the firework rocket hits the water.

b) The fireworks rocket stays lit for
6.1 s, to the nearest tenth of a second.

Section 4.1  Page 216 Question 10

a) A quadratic equation that models the
situation when the skateboarder lands is
0=-0.75d>+0.9d + 1.5.

b) The skateboarder lands 2.1 m, to the t ' -Hl. ettt
nearest tenth of a metre, from the ledge. %E E

Section 4.1  Page 216 Question 11

a) A quadratic equation to represent the
situation when Emilie enters the water is
0=-2d"+3d + 10.

b) Emilie enters the water at a

horizontal distance of 3.1 m, to the
nearest tenth of a metre, from the end of %EE::I1|:|HLI553 N=i
the tower platform.

Section 4.1  Page 217 Question 12

a) The zeros of the first arch, A(x) = —0.01x* + 0.84x, are 0 and 84.
V=001 E+0. BY3 V=001 E+0. BY3

B v= H=AY v=
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The zeros of the second arch, /(x) = —0.01x* + 2.52x — 141.12, are 84 and 168.
Ye=-olnz+e Bed-141.1¢ Ye=-olnz+e Bed-141.1¢

n=H4 V=0 n=1gH V=0

The zeros of the third arch, A(x) = —0.01x* + 4.2x — 423.36, are 168 and 252.
Yrs-0dnz+Y . ei-HEE.ZE Yrs-0dnz+Y . ei-HEE.ZE

n=1gH V=0 n=EkE V=0

b) The zeros represent the locations where the arches meet the bridge deck.
c) The total span of the bridge is 252 m.
Section 4.1  Page 217 Question 13

a) The equation x* + 6x + k = 0 will have one real root when the graph of
the corresponding function has its vertex on the x-axis, i.e. in the form
y=a(x—p)y+q,q=0.

Complete the square to get an expression for g.

y=x"+6x+k

y=(+6x)+k

y=(x"+6x+9-9)+k

y=(x"+6x+9)-9+k

y=@+3’-9+k

So, g =-9 + k. Let ¢ = 0 and solve for £.

0=-9+k

k=9

b) For a > 0, the equation x* + 6x + k = 0 will have two real roots when the graph of the

corresponding function has its vertex below the x-axis, g < 0. Using the expression for g
from part a), £ <9.
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¢) For a >0, the equation x* + 6x + k = 0 will have no real roots when the graph of the
corresponding function has its vertex above the x-axis, g > 0. Using the expression for ¢
from part a), k> 9.

Section 4.1  Page 217 Question 14

a) To find the height of an arch with a span of 64 ft and a radius of 40 ft, substitute
s =64 and r = 40 into 4h> — 8hr + 5> = 0.

4h* — 8h(40) + 647 =0 Y1zYHz-TZ0H+Y005
4h* — 320/ + 4096 = 0

Graph the corresponding functionto |k b .

find 4. The arch must be 64 ft high. [ l"l\_/,)'r

b) The equation would not change if all measurements were in metres. The input values
would have to be given in metres.

Section 4.1  Page 217 Question 15

First, determine the distance of the Ultra Range after 5 s.

d(t) = 1.5¢
d(5) = 1.5(5)
d(5)=375

Next, determine the time it takes for the Edison to reach this distance.

37.5=547
0=5.4r-375
Graph the corresponding function to solve for z.

i P} i i

It takes about 2.6 s for the Edison to reach the same distance as | [

the Ultra Range after 5 s. E /
So, the Edison should start 2.4 s after the Ultra Range, to the ek
nearest tenth of a second. neZ.B3EEx1 =0

Section 4.1  Page 217 Question 16

For the value of the function to change from negative when x = 1 to positive when x = 2,
it must cross the x-axis. So, there must be an x-intercept between the two values of x.
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Section 4.1  Page 217 Question 17

For any point other than the vertex, there is a
corresponding point that is equidistant from the axis
of symmetry. For the axis of symmetry x = 0 and an
x-intercept of —4, the corresponding point for (-4, 0) is
(4, 0), the other x-intercept.

Section 4.1  Page 217 Question 18

The x-coordinate of the vertex is halfway between the two roots of 6 and —2. So, it is at 2.
You can then substitute x = 2 into the equation to find that the y-coordinate of the vertex

1s —16.

Section 4.2 Factoring Quadratic Equations

Section 4.2  Page 229 Question 1
a) x>+ 7x+10=(x+5)(x +2)

b) 52% + 40z + 60 = 5(z* + 8z + 12)
=5(z+2)(z+6)

) 0.2d*—2.2d+5.6=02(d*—11d +28)
=0.2(d—4)d-1T)

Section 4.2  Page 229 Question 2
a) 3’ +4y—-T7=0Cy+7)y-1)
b) 8k* — 6k — 5= (2k + 1)(4k — 5)

c) 0.4m*+0.6m —1.8=0.22m* + 3m —9)
=0.22m = 3)(m + 3)
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Section 4.2  Page 230 Question 3

a) x> +x—20=(x+5)x—4) b) x*— 12x + 36 = (x — 6)(x — 6)
= (x—6)’
c) 1 ots= l(x2+8x+ 12)

4 4 d) 2x% + 12x + 18 =2(x* + 6x + 9)
1 =2(x+3)(x+3)
—Z(x+2)(x+6) =2(x+3)2

Section 4.2  Page 230 Question 4
a) 4" —9x* = (2y — 3x)(2y + 3x)
b) 0.36p> — 0.494% = (0.6p — 0.7¢)(0.6p + 0.7¢)
o LoD (L3103,
4" 25 20 5 )27 5
d) 0.16¢ — 165> = (0.4¢ — 45)(0.41 + 4s)
Section 4.2  Page 230 Question 5
a) Letr=x+2. b) Let r=x"—4x + 4.
(x+2f—(x+2)-42 6(x* —4x +4)y + (- 4x+4) -1
=2 _,_4 =67 +r—1
=(r—-T)(r+06) =Br-DR2r+1)
=(x+2-7)(x+2+6) =307 —4x+4)— DR —4x+4)+ 1)
=(x—5)(x+38) =GB’ 12x+12-D2x* - 8x+8+ 1)

=(Bx"— 12x+ 11)(2x* - 8x + 9)

C) Use the pattern for factoring a difference of squares.
(42"~ (2+4)

=4 -2)-QC+ PN -2)+ 2 +4))]

=4 -2-2-4)4-2+2+4))

= (&)
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Section 4.2  Page 230 Question 6

a) Letr=5b-3.
4(5b-3)*+10(5b—3)— 6

=42 +10r—6

=227 + 5r—3)

=202r—1)(r+3)

=2(2(5b—3)— 1)(5b -3+ 3)

=2(10b — 7)(5b)

b) Use the pattern for factoring a difference of squares.

16(x* + 1)* — 4(2x)°
= [4(* + 1) = 220)][4(3 + 1) + 2(2x)]
= (4x* + 4 — 4x)(4x* + 4 + 4x)
=16(* —x+ 1)(* +x + 1)

) —L @2 +25020)
_ _%[(2)()2 ~100(2y%)?]
_ _% [2x— 102)][2x + 102°)]

= —% (2x — 20y°)(2x + 20)°)
=—(x—10y")(x + 10y”) or (10y* — x)(10y" + x)

Section 4.2  Page 230 Question 7

a) x+3)(x+4)=0

x+3=0 or x+4=0
x=-3 x=-4

The roots are —3 and 4.

b) (x—2)(x+lj =0
2
x—=2=0 or x+
x=2 X=——=

The roots are 2 and —% )
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C) x+7Nx—-8)=0

x+7=0 or x—8=0
x=-7 x=8

The roots are —7 and 8.

d) x(x+5)=0

x=0 or x+5=0
x=-5

The roots are 0 and —5.

e) Gx+ )(5x—4)=0
3x+1=0 or Sx—4=0

3x=-1 S5x=4
1 4
xX=—— xX=—
3 5

The roots are —% and i .

f) 2x—4)(7-2x)=0
x—4=0 or T-2x=0
x=4 —2x=-7

The roots are 4 and % )

Section 4.2  Page 230 Question 8

a) 10n*-40=0

10(n* —4)=0
10(n—-2)(n+2)=0
n-2=0 or nt2=0

n=2 n=-
Forn=2: Forn=-2:
Left Side Right Side Left Side Right Side
10 -~40 0 10> —~40 0
=10(2)* — 40 =10(-2)* — 40
=40-40 =40-40
=0 =0
Left Side = Right Side Left Side = Right Side

The roots are 2 and —2.
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b) lx2+§x+1:0
4 4

%(x2+5x+4)=0

%(x+4)(x+1)=0

x+4=0 or x+1=0
x=-4 x=-1

Forx =-4:

Left Side Right Side

lx2+—x+1 0
4

Left Side = Right Side
The roots are —4 and —1.

) 3w*+28w+9=0
BGw+1DHw+9)=0

3w+1=0 or w+9=0

3w=-1 w=-9
1
W= ——
3
Forw= —l:
3
Left Side Right Side
3w + 28w+ 9 0
2
= (—lJ +28[—lj +9
3
1 28 27
=_ _ - 4+ =
3 3 3
=0

Left Side = Right Side

The roots are —% and 9.
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Forx=-1:
Left Side Right Side
Lo 0
4 4
1 > 5
=) +=(D+1
4( ) 4( )
4 4
=0

Left Side = Right Side

For w=-9:

Left Side Right Side
3w? 4+ 28w+ 9 0

=3(-9)> +28(-9) + 9

=243 -252+9

=0
Left Side = Right Side
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d) 8°-22y+15=0
(4y-5)2y-3)=0

4y-5=0 or 2y-3=0
4y=5 2y=3
y 4 y >
5
Fory=—:
4 4
Left Side Right Side
87 — 22y + 15 0
2
=8 > -22 > +15
4 4
25 55 30
:___+_
2 2 2
=0

Left Side = Right Side

The roots are é and E
4 2

e) aleréaiJrE =0
2 2

%(2d2+5d+ 3)=0

%(2d+3)(d+1)=0

2d+3=0 or d+1=0
2d=-3 d=-1
:—E
2
Ford=—§:
2
Left Side Right Side
Prge 0
2 2
3V 50 3) 3
2 20 2 2
9 15 6
:___+_
4 4 4
=0

Left Side = Right Side

The roots are —% and —1.
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3
Fory=—:
Y 2

Left Side Right Side
82— 22y + 15 0

2
S AN Y EARST
2 2
=18-33+15

=0
Left Side = Right Side

Fory=-1:
Left Side Right Side
P+2a+’ 0
2 2

PN S N
—(1)+2(1)+2

2 5 3
Z _ T4z
2 2 2
0

Left Side = Right Side
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f) 4’ —12x+9=0
(2x—3)(2x=3)=0
2x-3=0

2x =

X =

N W

Forngz
2

Left Side Right Side
4x* —12x+9 0

2
=4(ij —12(§]+9
2 2
=9-18+9
=0

Left Side = Right Side

.3
The root is 5

Section 4.2  Page 230 Question 9
a) ¥ —5k=0
k(k—5)=0
k=0 or k—5=0
k=15
For k=0: Fork=5:
Left Side Right Side Left Side Right Side
K - 5k 0 K - 5k 0
=0%-5(0) =52 5(5)
=0-0 =25-25
=0 =0

Left Side = Right Side
The roots are 0 and 5.

b) 9x*=x+8
9%?—x—8=0
Ox+8)(x-1)=0
9% +8=0 or x—1=0
Ox =8 x=1
8
x:__
9

MHR ¢ Pre-Calculus 11 Solutions Chapter 4
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Foer—S: Forx=1:

Left Side Right Side Left Side Right Side
ox* —x—8 0 9x* —x—8 0
—9(——) (——j - =9(1*-1-8
A P
9 9 9
=0 =0
Left Side = Right Side Left Side = Right Side

The roots are —% and 1.

c) 8 irs=_Lp
3

lz2+§r+5 0
3 3

%(z2+8t+15)=0

%(l+3)(t+5)=0

t+3=0 or t+5=0
t=-3 t=-5
For¢t=-3: For¢t=-5:
Left Side Right Side  Left Side Right Side
L L 845 L
3 3 3 3
_ 8 1 2 8 1 )
—(3)+t5 =—=(3 =—(-5+5 =——(5
=3 (-3) 3 (-3) 3 (-5) 3 (-5)
- 8+5 =23 B
3 3 3
3
Left Side = Right Side Left Side = Right Side

The roots are —3 and —5.
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25 ,
d —y"-9=0
) 25”7
5 5
—y=-3|=y+3]=0
(7y j(7y j
éy—3=0 or §y+3=0
5 5
-y =3 —y=-3
7y 7y
_ 2l _ 2
Y 5 Y 5
21
Fory=—:
7 5
Left Side Right Side
25 5
—y° -9 0
49y
2
:é(ﬂj _g
49 \ 5
_M A4
49 49
=0

Left Side = Right Side

The roots are % and —% )

e) 25°—4s =70
25" —45—-70=0

2(s* =25 -35)=0

2 =7)(s+5=0

21
Fory=——:
7 5
Left Side Right Side
25 ,
—y - 0
49)/
2
_B 2y
49 5
_ 44l a4l
49 49
=0

Left Side = Right Side

s—T7=0 or s+5=0
s=7 §s=-5
Fors=7: For s =-5:
Left Side Right Side Left Side Right Side
25% — ds 70 25 — ds 70
=2(7)* = 4(7) =2(-5)* — 4(-5)
=98 -28 =50+20
=170 =170

Left Side = Right Side
The roots are 7 and —5.
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f)  4¢"—28¢=-49
4q> —28¢+49=0
(2g-7)(29-7)=0
2g—-7=0

2g =

q:

7
Forg= —:
775

NI N

Left Side Right Side
4q* - 28¢ —49

2
3] 4
2 2
=49 -98

=-49
Left Side = Right Side

The root is % .

Section 4.2  Page 230 Question 10

a) 42=x"—x
0=x>—x—42
0=(x—-7)(x+06)
x—7=0 or x+6=0
x=17 X =—
The roots are 7 and —6.

b) g =30-7g
g2+7g—30=0

(g-3)g+10)=0

g—-3=0 or g+10=0
g=3 g=-10

The roots are 3 and —10.

) Y +4y=21

V' +4y—21=0

-3 +7=0

y—3=0 or y+7=0
y=3 y=-1

The roots are 3 and —7.
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d) 3=6p°—Tp
6p>—Tp—3=0
GBp+D2p-3)=0
3p+1=0 or 2p—-3=0
3p=-1 2p=3
1

p 3 p

1 3
The roots are —— and —.
3 2

| W

e)  3x*+9x=30

3x°+9x—30=0

3¢ +3x—10)=0

3x—-2)x+5)=0

x—2=0 or x+5=0
x=2 x=-5

The roots are 2 and —5.

f) 272=3-_5;2
222 +52-3=0
2z-1)(z+3)=0
2z—1=0 or z+3=0
2z=1 z=-3
|
Z:_
2

The roots are % and —3.

Section 4.2  Page 230 Question 11

a) Substitute the dimensions and given area into 4 = {w:
54=(x+10)2x—3)
54=2x"+17x-30

0=2x"+17x -84

b) Solve the equation from part a) to find the value of x.
0=2x"+17x — 84
0=(2x—7)(x+ 12)
2x-7=0 or x+12=0
2x=17 x=-12

7
x = —
2
Since x represents a distance, it cannot be negative. So, reject the root —12.

The value of x is %, or 3.5 cm.
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Section 4.2  Page 230 Question 12

a) To find the time it takes the osprey to reach a height of 20 m, solve the equation
20 =5 —30¢ +45.
20 =5 —30¢+45

0=5¢—30t+25

0=5(F—6t+5)

0=5(-1)(t-5)
t—1=0 or t-5=0

r=1 t=35

It takes the osprey 1 s to reach a height of 20 m above the water on its dive towards the
salmon. It again is at this height at 5 s, flying away with its catch.

b) Example: Assume no winds and that the mass of the fish does not affect the speed at
which the osprey flies after catching the fish.

Section 4.2  Page 231 Question 13

a) To find the time it takes the flare to return to the water, solve the equation 0 = 150¢ —
5¢.

b) 0=150¢—5¢

0=>5430-1)
5t=0 or 30—-¢t=0
t=0 t=30

It takes 30 s for the flare to return to the water.

Section 4.2  Page 231 Question 14

Let the two consecutive even integers be x and x + 2. For a product of 8x + 16,
&+ 16 =x(x+2)
8x + 16 =x7 + 2x

0=x"—6x-16

0=x-8)(x+2)
x—8=0 or x+2=0

x=38 x=-2

The two consecutive even integers are 8 and 10 or —2 and 0.
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Section 4.2  Page 231 Question 15

Let x represent the side length of the square.
Then, the new dimensions are (x + 10) and (x + 12) and the new area is 3x.
To determine the side length of the square, solve the equation 3x% = (x + 10)(x + 12).
3x% = (x + 10)(x + 12)
3x% =x7+22x + 120

0= 2x"—22x— 120

0=2(x*—11x — 60)

0=2(x+4)(x—15)
x+4=0 or x—15=0

x=-4 x=15

Since x represents a side length, it cannot be negative. So, reject the root —4.
The side length is 15 cm.

Section 4.2  Page 231 Question 16

To find how long the ball was in the air before it is caught, solve the equation
3=3+48t— 16

0= 48¢— 167

0=16¢3—1)

16¢=0 or 3—t=0
=0 t=3

The ball was in the air for 3 s before it was caught.

Example: This time duration seems too long considering the ball went up to a maximum
height of 39 ft. However, the initial velocity was 48 ft/s and the ball would be slowing
down under the effects of gravity so 3 s may be realistic.

Section 4.2  Page 231 Question 17

a) To find the width of each strip, solve the equation 35 = (9 — 2x)(7 — 2x).
35=(9—2x)(7 — 2x)
35=63 - 32x+4x°

0 =4x* — 32x + 28

0=4(x*—8x+7)

0=4x—-7)(x—-1)
x—=7=0 or x—1=0

x=7 x=1

Since x = 7 would result in negative dimensions, reject this root.
The width of each strip is 1 cm.

b) The dimensions of the new rectangle are 7 cm by 5 cm.
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Section 4.2  Page 232 Question 18

a) Check if x =5 is a root of x* — 5x — 36 = 0.

Left Side Right Side
X —5x-36 0
=52_5(5)-36
=25-25-36
=-36
Left Side # Right Side

Since x = 5 is not a root, x — 5 is not a factor of x* — 5x — 36.

b) Check if x =—3 is a root of x* — 2x — 15 = 0.

Left Side Right Side
X —2x-15 0

=(-3)*-2(-3)-15

=9+6-15

=0

Left Side = Right Side
Since x = —3 is a root, x + 3 is a factor of x* — 2x — 15.

c) Check ifx = 1 is a root of 6x% + 11x + 4 = 0.

Left Side Right Side
6x> + 11x + 4 0

Left Side # Right Side

) 1. )
Since x = —— is not a root, 4x + 1 is not a factor of 6x> + 11x + 4.

d) Checkifx=% is a root of 4x* + 4x — 3 = 0.

Left Side Right Side
4x* +4x -3 0
2
= 4[1j + 4(lj -3
2 2
=1+2-3
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Left Side = Right Side

Since x = % is aroot, 2x — 1 is a factor of 4% + 4x - 3.

Section 4.2  Page 232 Question 19

a) x(2x—-3)-23 +2x)=4(x+1)
20 —3x—6—4x=—4x—4
2% —3x-2=0
2x+1)(x-2)=0
2x+1=0 or x—2=0
2

2x=-1 xX=
1

x:_—
2

The roots are —% and 2.

b) 3(x—2)(x +1)—4=2(x—1)
3 —x—2)—4=2(x*-2x+1)
3 —3x—6-4=2x"—4x+2
¥ +x—12=0
(x+4)(x—-3)=0
x+4=0 or x—3=0
x=-4 x=3
The roots are —4 and 3.

Section 4.2  Page 232 Question 20

Use the Pythagorean Theorem.
X+ (x—1)2 =29

XX’ -2+ 1 =841

2x° ~2x—840=0

2(x* —x—420)=0
2(x -21)(x+20)=0
x-21=0 or x+20=0

x=21 x=-21

Since x represents a leg of a right triangle, it cannot be negative. So, reject the root —21.
The lengths of the legs are 21 cm and 20 cm.
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Section 4.2  Page 232 Question 21

Let x represent the length of one leg of the right triangle. Then, the other leg is 23 — x.
X+ Q23 -x)°=17
X%+ 529 — 46x + x* = 289
2x* —46x —240=0
2(x* = 23x—120)=0
2x—-8)(x—15)=0
x—8=0 or x—15=0
x=38 x=15
The length of the legs of the right triangle are 8 cm and 15 cm.

Section 4.2  Page 232 Question 22

a) Let x represent the length of the notebook. Then, the width is x — 7.
An equation to represent the surface area of the notebook is 690 = x(x — 7).

b) 690 =x(x—7)
690 = x* — 7x
0=x"—7x—690
0=(x—-30)(x+23)
x=30=0 or x+23=0
x=30 x=-23
Since x represents a length, it cannot be negative. So, reject the root —23.
The dimensions of the top of the computer are 30 cm by 23 cm.

Section 4.2  Page 232 Question 23

To find the width of the walkway, solve the equation (40 + 2x)(20 + 2x) — 20(40) = 700.
(40 + 2x)(20 + 2x) — 20(40) = 700
800 + 120x + 4x” — 800 = 700
4x* +120x — 700 = 0
4(x* +30x — 175) =0
4(x+35)(x-5)=0
x+35=0 or x-=5=0
x=-35 x=35
Since x represents the width of the walkway, it cannot be negative. So, reject the

root —35.
The width of the walkway is 5 m.
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Section 4.2  Page 232 Question 24

Let x represent one leg of the right triangle. Then, the hypotenuse is 18 — x.

Use the Pythagorean Theorem to find the height at which the tree broke.
2 2_ 2
x +127=(18 —x)
X+ 144 =324 - 36x +x°

36x—-180=0

36(x—-5)=0
x—5=0
x=35

The tree broke at a height of 5 m.

Section 4.2  Page 232 Question 25

Use the pattern for factoring a difference of squares.
P= (%dj(vl)z —(%a]j(vz)2

P=—d[(v)’ = (»)]

P= d(Vl — Vz)(vl + Vz)

|~ |~

Section 4.2  Page 232 Question 26

Carlos’s result 6x* — 16x + 8 = (x — 2)(6x — 4) is not completely factored.
The fully factored form is 6x* — 16x + 8 = 2(x — 2)(3x — 2).

Section 4.2  Page 232 Question 27

a) Letr=2z+3.

32z +3)2 = 9(2z + 3) — 30
=32 -9 -30
=3~ - 3r—10)
=3(r—5)(r+2)
=3(2z+3-5)2z+3+2)
=3(2z-2)(2z+5)
=6(z—1)2z+)5)
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b) Use the pattern for factoring a difference of squares.
16(m” — 4)* — 4(3n)

= 4[4(m” - 4)’ - (3n)’]

= 4[2(m* — 4) - 3n][2(m" — 4) + 3n]

= 402m* — 8 — 3n)(2m* — 8 + 3n)

1, 1 1,
C) =y ——yx+—x
) 5V T3t

1 2 2
= —@ - 12yx+9x
36(y y )
1
= —2y-3x)2y - 3x
36(y )2y —3x)

1 2
= —(2y—3x
36(y )

d) Use the pattern for factoring a difference of squares.
2 2
—28[w+ 2) +7(3w—%)
7{
-7 2 3w—lj 2[W+gj+(3w—lj
3 3 3
7(2w+——3w+ j(2w+i+3w—lj
3 3
( ”

=-7| - +§)6w+1)

=7(W—§)(5W+1)

Section 4.2  Page 232 Question 28

To find an expression for the side length of the square, factor ox? + 30xy + 25y2.
Ox? + 30xy + 25y2

=(3x+5y)(3x +5y)

An expression for the perimeter of the square is 4(3x + 5y) centimetres.
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Section 4.2  Page 233 Question 29

To find when the company will start to make a profit, solve the equation
0=1125(t—1)*-10 125.
0=1125(t—1)*-10 125
0=1125[(t—1)*-9]
0=1125[(t—1)-3][(t—1)+ 3]
0=1125(t—-4)(t+2)
t—4=0 or t+2=0
t=4 t=-2
Since ¢ represents time, it cannot be negative. So, reject the root —2.
The company will start to make a profit after 4 years.

Section 4.2  Page 233 Question 30

a) For roots —3 and 3: b) For root 2:
(x+3)(x=3)=0 (x—2)*=0
¥-9=0 X —4x+4=0
2 3 1
¢) For roots 5 and 4: d) For roots g and —5:
(3x—2)(x—4)=0 (5x —3)2x+1)=0
3x°— 14x +8=0 10x*—x-3=0

Section 4.2  Page 233 Question 31

Example: x* —x -3 =0

This equation cannot be solved by factoring because there are no two integers with a

product of —3 and a sum of —1.

-] o -] )
n="1.20&778 IY=0 n=e 207 EE IS0
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Section 4.2  Page 233 Question 32

a) Instead of evaluating the difference of two numbers, 81 — 36, use the difference of
squares pattern to rewrite the expression as (9 — 6)(9 + 6) and then simplify. You can only
use this method when the two numbers are square numbers.

b) Examples:

81-49=9-7)9+7) 121 =36 =(11 - 6)(11 + 6)
=2(16) =5(17)
=32 =85

Section 4.3 Solving Quadratic Equations by Completing the Square

Section 4.3  Page 240 Question 1

For each expression to be a perfect square, the value of ¢ must be half the square of the
coefficient of the x-term.

2
. ) 1
a) For ¥ +x+ ¢, the coefficient of the x-term is 1. So, ¢ = [Ej =

2
b) For x* — 5x + ¢, the coefficient of the x-term is —5. So, ¢ = (_?Sj =

o
N
|
o
=
=
3%}
+
o
[\®)
=
+
H
—*
=
(@]
(@]
o
<}
jang]
(@]
Q.
(@]
=
-t
o
H7
—*
=
(@]
=
&
2
—.
w2
o
N
w2
L
()
Il
‘ )
[\
N—
[\ ]
Il
o
o
[—y

Section 4.3  Page 240 Question 2

a) 2x*+8x+4=0
X Hdx+2=0

X+ dx=-2
X +ax+4=-2+4
(x+2)*=2
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b) -3x*—12x+5=0
) 3 o 5 C) l)c2—3)c+5=0
X +4x—==0 2
3 X —6x+10=0
)c2+4x=E ¥ —6x=-10
3 ¥—6x+9=-10+9
x2+4x+4=§+4 (x*3)2:*1
17
x+2) = —
(x+2) 3

Section 4.3  Page 240 Question 3

a) X-12x+9=0 b) 5x*—20x—-1=0
(*—12x+36)—36+9=0 53 —4x)—1=0
(x—6)>-27=0 53 —4x+4-4)—-1=0

5—2)"-20-1=0
5(—2)=21=0

C) 2 +x—1=0
—Z(xz—lxj—lzo
2
—2()62 —lx+L—ij—1:0
2 16 16

d) 0.5x* +2.1x+3.6=0
0.5(x* +4.2x) +3.6 =0
0.5(x* +42x+4.41 —-441)+3.6=0
0.5(x +2.1>—=2.205+3.6 =0
0.5(x +2.1)*+1.395=0

e) —1.2x*=5.1x-7.4=0
—1.2(x* +4.25x) - 7.4=0

—1.2(x* + 4.25x + 4.515 625 — 4.515 625) - 7.4 =0
~1.2(x +2.125)* +5.418 75-7.4=0
—1.2(x+2.125)* - 1.98125=0
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f) L ia6-0
2
%(x2+6x)—620

%(x2+6x+99)6=0

1 > 9
—(x+3P-=-6=0
2( ) 2
1 , 21
—(x+3)——=0
2( ) 2
Section 4.3  Page 240 Question 4
a) x* =64
x =48
c) LR
3
Lo
3
£ =36
=16
Section 4.3  Page 241 Question 5
a) (x—3)=4
x—3=4%2
x=3%x2
x=3+2 or x=3-2
x=5 x=1
2
C) [d +1j =1
d+ 1 =]
2
PR
2
d=—l+ﬂ or d=—l—1
2 2
2 2
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b) 25°-8=0
25 =8
s==2

d 9*+5=-6
y =11

yZiJﬁ

b) (x+2)*=9
x+2=43
x=-2+3
x=-2+3 or
x=1 x=-5
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2_3
e) (s+6) = 1

s+6=i\/§
4

s=—06+ ﬁ
2
o —12++3
2

Section 4.3  Page 241 Question 6

a) X’ +10x+4=0
X+ 10x =4
X+ 10x+25=-4+25
(x+5)* =21
x+5= i\/ﬁ
x=—5i\/i

c) 3’ +6x+1=0

xz+2x+l =0
3
x2+2x=—l

P2 l=d 41

3
2
+1)P=2=
(x+1) 3
x+1=4_r\/g
3
x=—1i£
3
3+/6
T
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f) (x+4)* =18
x+4=+/18

x=-4+3J2

b) x*—8x+13=0

¥ —8x=-13
¥ —8x+16=-13+16
(x—4)y'=3
x—4=143
x=4ix/§
d) 2x°+4x+3=0
x2—2x—§=0
2
x2—2x=E
2
x2—2x+1=3+1
2
5
x— 1) ==
(x—1) 5
x—1=i§
2
x=1i@
2
xzzi\/ﬁ
2
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e) -0.1x* - 0.6x+0.4=0
X +6x—4=0
¥ +ox=4
X¥H6x+9=4+9
(x+3)*=13

x+3=ix/§
x=—3i\/ﬁ

Section 4.3  Page 241 Question 7
a) x’~8x—4=0
X —8x=4
X —8x+16=4+16
(x—4)*=20
x—4= i@
x—4=+20 or x—4=-20
x=4++20 x=4-420

x=8.5 x~-0.5

b) —3x*+4x+5=
4
X——x=

3

2 4
X — —
3

-

L 4
9

0
5
3
5
3
19
?
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f) 0.5x°—4x-6=0
¥ -8 —12=0
¥ —8x=12
¥ -8x+16=12+16
(x—4)* =28
x—4=+28
x=4+ 2J7
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C) l)c2—6)c—5=0
2

¥ —12x=10
¥ —12x+36=10+36
(x — 6)* =46
x—6= 146
x—6=\/£ or x—6=—\/£

x=6+ /46 x=6-/46

x~12.8 x~-0.8

d) 02x*+0.12x—11=0
x> +0.6x =55
x*+0.6x +0.09 = 55 + 0.09
(x +0.3)* = 55.09

x+0.3==%v55.09

x+03=+/55.09 or x+03=-+55.09
x=-0.3+ +/55.09 x=-0.3-+/55.09

x=~7.1 x~-7.7

e) —%xz—x+2=0

x2+§x=3
2
e U BN A YA
2 16 16
3V 57
x+=| =—
4 1
x+§=i ﬂ
4 16
LT
4
—3++/57 —3-57
X=———or -
4 4
x=1.1 x=-2.6
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f) %x2+6x+l=0

xz+8x=—i
3
2 4
X +8x+16=—§ + 16
44
x+4)y = —
(r+d)” =-
x+4=+= 44
3

x+4=,/ﬂ or x+4=—/ﬂ
3 3

x=-4+ ﬁ x=—4-— ﬁ

V 3 V3

x~-0.2 x~-7.8

Section 4.3  Page 241 Question 8

a) Let x represent the distance added to each =
side of the kennel. :
X_ X
10 1t
]x
b) An equation that models the new area is

80 = (4 + 2x)(10 + 2x) or 0 = 4x> + 28x — 40.

C) 4x* +28x—40=0
¥+ Tx=10

P+ 2o+ 2
4 4

>89
x+=—| =—
2 4

~
8]

2 \ 4
)
2
—7++/89 —7-/89
xX=—— or = —
2 2
x=1.2 x~-8.2

Since the distance added to the kennel cannot be negative, x = —8.2 is an extraneous root.
The dimensions of the new kennel are 4 + 2(1.2), or 6.4 ft, by 10 + 2(1.2), or 12.4 ft.
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Section 4.3  Page 241 Question 9

a) Use the quadratic equation 0 = —0.024” + 0.4d + 1 to determine how far the disc will
travel if no one catches it.

b) —0.02d* +0.4d+1=0
d* —20d =50
d* —20d + 100 =50 + 100
(d—10)*=150

d—10==£+150
d=10++150 or d=10-+150

d~=22.2 d=-22
Since distance cannot be negative, d =—2.2 is an extraneous root.
The disc will travel 22.2 m, to the nearest tenth of a metre, if no one catches it.

Section 4.3  Page 241 Question 10

Solve 0 = -0.01d> + 2d + 1 to determine how far the rocket lands from its launch
position.
—0.01d*+2d+1=0
d* —200d = 100
d* —200d + 10 000 = 100 + 10 000
(d —100)* =10 100

d—100==%,/10100
d=100+ /10100 or d=100- /10100

d~200.5 d=-0.5
Since distance cannot be negative, d =—0.5 is an extraneous root.
The rocket lands 200.5 m, to the nearest tenth of a metre, from its launch position.

Section 4.3  Page 242 Question 11

Solve a quadratic equation to determine the dimensions of the photograph.
(12 —=2x)(12 — 4x) = 54
144 — 72x + 8x* — 54 =0
8x* —72x+90=0

x*—9x=-11.25
X7 —9x+20.25 =—11.25 + 20.25

(x—4.5)*=9
x—4.5=43
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x—45=3 or x—45=-13
x=45+3 x=45-3
x=7.5 x=15
Since x = 7.5 would result in negative dimensions, it is an extraneous root.
The dimensions of the photograph are 12 — 2(1.5), or 9 in., by 12 — 4(1.5), or 6 in.

Section 4.3  Page 242 Question 12

Solve 0 = —0.04x” + 2x + 8 to determine how far away the debris lands.
—0.04x” +2x+8=0
x> = 50x =200
x> = 50x + 625 =200 + 625
(x —25)* =825
x—25=++/825
x—25=4/825 or x—25=-+825
x =25+ /825 x=25-+/825

x=53.7 x=-3.7
Since distance cannot be negative, x =—3.7 is an extraneous root.
The debris lands 53.7 m, to the nearest tenth of a metre, from the launch site.

Section 4.3  Page 242 Question 13

a) For roots J7 and -7, b) Forroots 1 + V3 and 1-4/3,
x=%4/7 x=1%4/3
x=7=0 (x-1Y=3
¥ -2x+1=3
¥ -2x-2=0
¢) For roots s+411 and S_Jﬁ,
2 2
5+4/11
x:
2
5 A1
X— =4
2 2
5\ 11
x__ = —_—
2 4
x2—5x+§=E
4
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x2—5x+E=O
4

4x* —20x+ 14=0

Section 4.3  Page 242 Question 14

a) X’ +2x=k
P+ 1=k+1
ct+ 1P =k+1
x+1=2Jk+1
x=—1=+Jk+1
b) k’-2x=k
k
xz—x+%=l %
( 1)2 K +1
x__
k k*
1 K +1
xX—— ==
k k*
2
leir k- +1
k k
1+vVk* +1
x:
k
C) X =hx+1
¥ —hkx=1
2 2
xz—kx+k—=1+k—
4 4
kY 4+
x__ =
2 4
k 4+k*
xX—— ==+
2 4
2
xzﬁi 4+k
2 2
k+4+k?
x:
2
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Section 4.3  Page 242 Question 15

ax’+bx+c=0
ax’ + bx = —c
2 b (4
X+ —x=——
a a

2 b b2 _ cC b2
_l’_

X+t —xt—=-"—+—
a 4q® a 4a®
( b ]2 —4ac+b*
x+— | = .
2a 4a
b b* —4ac
x+— == -
a 4a
_ _i b* —4ac
2a  2a
_ —b+~/b* —4ac
2a

This is the quadratic formula. You can use this result to solve any quadratic equation with
real roots.

Section 4.3  Page 242 Question 16

a) Substitute S, = 3870, #; = 6, and d = 4 into S, = g 2t + (n— D)d].

Sn=§[2t1 +(n—1)d]

3870 = g [2(6) + (n — 1)4]

7740 = n(4n + 8)
7740 = 4n* + 8n
1935 =n* + 2n

1935+ 1=n*+2n+1
1936 = (n + 1)

44 =n+1
n=-1+44
n=-1+44 or n=-1-44
n=43 n=-45

Since the number of terms cannot be negative, n = —45 is an extraneous root.
There are 43 terms in the sum.
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b) Substitute S, = 780, ;= 1, and d = 1 into S, = % [2t + (n— 1)d].
n
5= 2120+ (1= 1))

780 = g[z(l) +(n—11]

1560 =n(n+1)
1560 = n’ +n

1560 +0.25 =n* + n+0.25
1560.25 = (n + 0.5)*

+44=n+0.5
n=-0.5+395
n=-0.5+395 or n=-0.5-39.5
n=39 n=-40

Since the number of terms cannot be negative, n = —40 is an extraneous root.
There are 39 terms in the sum.

Section 4.3  Page 242 Question 17

a) Use the cosine law ¢* = a* + b* — 2ab cos C.
122 = 4% + x* = 2(4)x cos 60°
144 = 16 + x* — 8x(0.5)
0=x>—4x—128

b) 0=x>—4x—128

128 = x* — 4x
128 +4=x>—4x +4
132=(x—2)°
+4/132 =x—2
x=2+ /132
x=2+ /132 or  x=2-+/132
x~=13.5 x~=-9.5

Since x represents a length, it cannot be negative.
The length of the rod is 4 + 13.5, or 17.5 m, to the nearest tenth of a metre.

Section 4.3  Page 242 Question 18

Example: The solutions to x* =9 and x = V9 are different because the first equations

requires taking the square root of both sides, while the second is simply asking for the
principle square root.
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Section 4.3  Page 243 Question 19

Example: Allison completed the square on the right side of the equation of the function.
Riley completed the square of the corresponding quadratic equation, which involves
changes to both sides of the equation. Allison has converted the function from standard
form to vertex form for easier graphing. Riley has found the roots of the equation or x-
intercepts of the graph of the corresponding function.

Section 4.3  Page 243 Question 20

Example:

* Completing the square requires operations with rational numbers, which could lead to
arithmetic errors. This method gives exact roots.

* Graphing the corresponding function using technology may lead to approximate roots.
* Factoring can only be used when the equation can be factored.

All of the methods can lead to the same answers.

Section 4.3  Page 243 Question 21

a) A quadratic function of the form y = a(x — p)* + ¢ will have two real roots if @ > 0 and
the vertex is below the x-axis.

Example: y =2(x—3)>=2 or 0=2x*—12x+ 16

M=2ih-Fi1z-2

n=z V="c

b) A quadratic function of the form y = a(x — p)* + ¢ will have one real root if @ > 0 and
the vertex is on the x-axis.

Example: y =2(x —3)* or 0=2x>—12x + 18

M=zih-z1z

n=z V=0
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¢) A quadratic function of the form y = a(x — p)* + ¢ will have no real roots if > 0 and

the vertex is above the x-axis.
Example: y =2(x —3)*+2 or 0=2x"—12x + 20

Yi=gih=-213+2 ! \\/

n=z V=g

Section 4.4 The Quadratic Formula

Section 4.4  Page 254 Question 1

a) Forx’—7x+4=0,a=1,b=-7,and c = 4.

b* —dac=(-7)* = 4(1)(4)

b* —dac=49 - 16

b* —4dac =33

Since the value of the discriminant is positive, there are two distinct real roots.

The graph of the corresponding quadratic function confirms that there are two distinct

x-intercepts.

Yi=Hz-rh+y

b) Fors’+3s—2=0,a=1,b=3,and ¢ =-2.

b —4ac =3* - 4(1)(-2)

b’ —4dac=9+8

b’ —4dac=17

Since the value of the discriminant is positive, there are two distinct real roots.

The graph of the corresponding quadratic function confirms that there are two distinct

x-intercepts.
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Yi=hz+zi-2

n=n ¥=-&

c) For ¥ +9+6=0,a=1,b=9,and ¢ =6.

b* —4dac = 9> — 4(1)(6)

b* —4ac =81 - 24

b* —4dac =57

Since the value of the discriminant is positive, there are two distinct real roots.

The graph of the corresponding quadratic function confirms that there are two distinct

x-intercepts.

Yi=hz+0i+8

d) Forn*-2n+1=0,a=1,b=-2,andc= 1.

b* —4dac = (-2)* —4(1)(1)

b*—dac=4-4

b*—4ac=0

Since the value of the discriminant is zero, there is one distinct real root.

The graph of the corresponding quadratic function confirms that there is one x-intercept.

P=hz-gi+l

n=n V=1

e) For 7y +3y+2=0,a=7,b=3,and c = 2.

b* —dac=3*—4(7)(2)

b’ —4dac=9-56

b* —dac =47

Since the value of the discriminant is negative, there are no real roots.

The graph of the corresponding quadratic function confirms that there are no x-intercepts.
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YI=Fiz+zi+g

n=n V=E

f) For4/+12t+9=0,a=4,b=12,and ¢ =9.

b* —dac =127 — 4(4)(9)

b* —4ac = 144 — 144

b —4ac=0

Since the value of the discriminant is zero, there is one distinct real root.

The graph of the corresponding quadratic function confirms that there is one x-intercept.

Y=Yz +1zi+

n=n ¥=a

Section 4.4  Page 254 Question 2

a) For flx)=x"-2x—14,a=1,b=-2,and c =—14.

b* —4ac = (-2)* — 4(1)(~14)

b’ —4dac=4+56

b* —4ac = 60

Since the value of the discriminant is positive, the function has two zeros.

b) For g(x)=-3x"+0.06x + 4, a =-3, b=0.06, and ¢ = 4.

b* — 4ac = 0.06" — 4(-3)(4)

b* —4ac = 0.0036 + 48

b* — 4ac = 48.0036

Since the value of the discriminant is positive, the function has two zeros.

c) Forﬂx)=ix2—3x+9,a= b=-3,and c=09.

1
4 b
b* —4ac = (-3)* - 4(%) 9)

b*—4ac=9-9
b* —4ac=0
Since the value of the discriminant is zero, the function has one zero.
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d) Forfiv)=—*+2v—1,a=-1,b=2,and c =—1.

b* —4ac=2>—4(-1)(-1)

b —dac=4-4

b* —4ac=0

Since the value of the discriminant is zero, the function has one zero.

1, 5 1 5
e) Forfix)y=—x"—-x+—=,a=—,b=-1,andc= —.
) S 2 2 2 2
b —4ac= (-1 -4 e
2 )2
b —4ac=1-20
b* —4ac=-19

Since the value of the discriminant is negative, the function has no zeros.

f) Forg(y)=—6)"+5y—1,a=—-6,b=5,and ¢ =—1.
b? —4dac =5 — 4(-6)(-1)

b* —4ac =25-24

b’ —4dac=1

Since the value of the discriminant is positive, the function has two zeros.

Section 4.4  Page 254 Question 3

a) For 7x*+24x+9=0,a=7,b=24,and ¢ = 9.

o —b+~b* —4dac

2a
—24+.,/24% — 4(7)(9)
X =
2(7)
‘o —24+4/324
14
—24+18
x:
14
24 +18 -24-18
= or X =
14 14
_=6 _42
14 14
3 x=-3
X=——

The roots are —% and 3.
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b) For4p’—12p—-9=0,a=4,b=-12, and ¢ =-9.
pe —b+~b* —4ac

2a

_—(C12)(-12)’ ~4(4)(-9)
! 2(4)

e 124144 +144

8
. 12++/288

8
C12+1242

8
3+3\2
2

The roots are

3432 3-32
5 and 5 .

C) F0r3q2+5q—1=0,a=3,b=5,andc=—1.

—b++/b*—4ac
q =
2a
| 5145 -403)(-))
I 20)
—5+425+12
q -
6
—5+4/37
q=—_
8
The roots are - +6\/§ and - _6\/§ )
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d) For2m*+4m—-7=0,a=2,b=4,and c=—7.

. —b+b* —4ac
2a
- —4 44 =4(2)(-7)
- 2(2)
—4+72
m=——
4
—4+62
m =
4
2432
m=
2
The roots are 2 +23\/§ and 2 _23ﬁ .

e) For2/*—7/+4=0,a=2,b=-7,and c =4.

. —b+~b* —4ac
2a
DD 400
2(2)
. T£+/49-32
I ianted
4
7+17
=y
The roots are 7+\/ﬁ and 7_\/ﬁ )
4 4
f) For 16g” +24g+9=0,a=16,b=24,and ¢ =9.
—b+~b* —4ac
g =
2a
241,247 —4(16)(9)
&= 2(16)
_24+0
D
__3
774

The root is —g .
4
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Section 4.4  Page 254 Question 4

a) For3z22+14z+5=0,a=3,b=14,and c = 5.

S ~b+~b* —4ac
2a
—14i\/142—4(3)(5)
z=
2(3)
. —-14++196-60
6
S —-14+/136
6
—14++/136 -14-+/136
Z=— or 7=—"""
6 6
z~-0.39 z~—-428

The roots are —0.39 and —4.28, to the nearest hundredth.

b) For4c®—7c—1=0,a=4,b=-7,and ¢ =-1.

oo ~b+~b* —4ac
2a
L —CDEJET 4D
2(4)
L _TEN49+16
8
e 74465
8
7++/65 7-+/65
Cc= or =
8 8
c~1.88 c=~—0.13

The roots are 1.88 and —0.13, to the nearest hundredth.
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¢) For—5u*+ 16u—2=0,a=-5,b=16,and ¢ =-2.

. ~b+/b* —4ac
2a
L —16+4/16> —4(-5)(-2)
- 2(-5)
164216
-10
~16++216 ~16-+/216
Uy=——— or Uy=———
-10 -10
u~0.13 u=3.07

The roots are 0.13 and 3.07, to the nearest hundredth.

d) For 80>+ 12b+1=0,a=8,b=12,and ¢ = I.

b ~b++/b* —4dac
2a
b —1244J12% —4(8)(1)
) 2(8)
b —12++/112
16
—12++/112 —12-+112
b=——7— or hb=———=
16 16
b~-0.09 b~-1.41

The roots are —0.09 and —1.41, to the nearest hundredth.

e) For 10w*—45w—7=0,a=10,b=-45, and ¢ =-7.

b +\b? —4ac
2a
| —(—45)+/(—45)7 —4(10)(-7)
vE 2(10)
_ 45+42025+280
- 20
BRCLE: V2305
20
L5 J2305 o _45-42305
20 20
w 4.65 wx—0.15

The roots are 4.65 and —0.65, to the nearest hundredth.
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f) For—6k*+17k+5=0,a=-6,b=17, and ¢ = 5.

. _b b —dac
2a
(o —17 217> —=4(-6)(5)
2(-6)
‘e —17++/289+120
~12
‘e —17£+/409
~12
k=—17+@ k=—17—@
~12 ~12
k~-027 k ~3.10

The roots are —0.27 and 3.10, to the nearest hundredth.

Section 4.4  Page 254 Question 5

a) For3x>+6x+1=0,a=3,b=6,and c= 1.
x_—bi\/b2—4ac

2a

Lo 6% V62 —4(3)(1)

2(3)

-6++/36-12

x~-0.18 x~-1.82

3++/6 -3-6

The roots are and 3 or —0.18 and —1.82, to the nearest hundredth.
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b) Forthrﬁ—l =O,a=1,b=l,andc=—l.
6 2 6 2

b ~b+/b* —4ac
2a
2
o T
h=
2(1)
h= 36
2
1B
h= 6 V36
2
S ERE
12
—1+\/ﬁ —1—\/%
12 12
h~0.63 h~—-0.80
The roots are _IJI;/% and _1_1;/% or 0.63 and —0.80, to the nearest hundredth.

c) For 0.2m*+0.3m—0.1=0,a=0.2,b=0.3,and ¢ =—0.1.

= ~b+/b* —4ac
2a
~0.3%4/0.3> —4(0.2)(~0.1)
m =
2(0.2)
_=03+0.09+0.08
0.4
L _~03:40.17
0.4
~0.3++/0.17 ~0.3-+0.17
m=———— or m=———
0.4 0.4
m=~0.28 m=~-—1.78

The roots are or 0.28 and —1.78, to the nearest

-0.3++0.17 and -0.3-+0.17
0.4 0.4

hundredth.
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d) For4y2—12y+7=0,a=4,b=—12,andc=7.

—b++b*—4ac
y:
2a
_—(=12) J—f\/(—12)2 —4(4)(7)
- 2(4)
12++144-112
y:
8
124432
Y=
8
12442
YT
342
Y 2
3442 o 3-\2
YT YT
y~221 3 ~0.79
The roots are 3+2\/§ and 3_2ﬁ

e) First multiply the equation % 5” 1 =0 by 2 to eliminate fractions.

For 7x* —x—2,a=7,b=-1,and ¢ = -2.

X~

The roots are

MHR ¢ Pre-Calculus 11 Solutions Chapter 4

2

—b++/b*—4ac
2a
(1) (1) —4(7)(-2)
2(7)
1£+/1+56
14

1+/57

14

1++/57 1-+57
or X
14 14
0.61 x~-0.47

+x/§ 1—\/5
and 1a

14

or 2.21 and 0.79, to the nearest hundredth.

X

or 0.61 and —0.47, to the nearest hundredth.
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f) F0r2zz—6z+1=O,a=2,b=—6,andc=1.

—b+~b* —4dac

Z:
2a
ZZ—%*DiV06Y—4@XD
2(2)
__ 6428
4
__ 627
4
3447
x:
2
3+47 3-7
z= or z=""
2 2
z~2.82 z=~0.18
The roots are 3+2\/7 and 3_2ﬁ

Section 4.4  Page 254 Question 6

or 2.82 and 0.18, to the nearest hundredth.

Example: I disagree with Marge. Using the quadratic formula to solve quadratic
equations that are easily factored is not efficient . It is much quicker to solve equations

such as x> + x — 2 = 0 and x* — 4 = 0 by factoring.

Section 4.4  Page 254 Question 7

a) Solve n’ +2n — 2 = 0 by completing the square; it cannot be factored and coefficients

are easy to work with.
n+2m-2=0
" +2n=2
wHm+1=2+1
(n+1)>*=3
n+1=i\/§

n=—1i\/§

b) Solve —* + 6y — 9 = 0 by factoring.

3?4+ 6y—9=0
V' —6y+9=0

»-3)"=0
y—3=0
y=3
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c) Solve —2u* + 16 = 0 by taking the square root.
22U +16=0
u—8=0
=8
u== \/g
u== 2\/5

2
X X . . . .
d) Solve — — = =1 using the quadratic formula since some of the coefficients are

rational numbers.

2
For — - = —1=0,a=l,b=—l,andc=—
2 3 2 3
_ —bt+b*—4ac
2a

li l+2
=3\
1
ol N9
3 3
1+£+/19
X = 3

e) Solve x> —4x + 8 = 0 by completing the square; it cannot be factored and coefficients

are easy to work with.

X —4x+8=0
x*—4x=-8

X —4x+4=-8+4
(x—2)=—4

x—2=+J-4

There are no real roots, since you cannot take the square root of a negative number.
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Section 4.4  Page 254 Question 8

Let x represent the width of the corral. Then, 30 — 2x represents the length. Solve
x(30 — 2x) =100 to find the dimensions.
x(30 —2x) =100

~2x*+30x - 100=0

X’ —15x+50=0

x—10)x+5)=0
x—10=0 or x+5=0

x=10 x=-5

Since the width cannot be negative, x = —5 is an extraneous root.
The dimensions of the corral are 10 m by 10 m.

Section 4.4  Page 255 Question 9

Let x represent the width of the border. Then, the dimensions of the mural are 15 — 2x by
12 — 2x with an area of 135 m?. Solve (15 — 2x)(12 — 2x) = 135 to find the width of the
border.
(15—=2x)(12 -2x) =135
4x* — 54x + 180 = 135

4x° — 54x +45=0
Substitute into the quadratic formula, a = 4, b =54, ¢ = 45.

‘o ~b+~b* —4ac
- 2a
T E(54) ~44)43)
2(4)

L 5442916720

8

5412196

8
L _54+\2196 o 54—/2196

8 8
x=~12.61 x~0.89
Since the border cannot be wider than one of the dimensions, x = 12.61 is an extraneous

root.
The width of the border is 0.89 m, to the nearest hundredth of a metre.
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Section 4.4  Page 255 Question 10

2

Let x represent the number. Solve %x —x =11 to find the number.

lxz—x—H:O
2

Substitute into the quadratic formula.

‘o —b+b* —4dac

2a

, (1
—(—1)1\/(—1) —4(2j(—11)
2

X =

L1V

1
x=1ix/£
x:1+\/§ or le—\/z
x~5.80 x~-3.80

The exact number is 1+ \/E or 1— \/Z . The number, to the nearest hundredth, is 5.80
or —3.80.

Section 4.4  Page 255 Question 11

Solve 0 =—0.4(d — 2.5)* + 2.5 to find the width of the arch.
=-04(d—2.57%+2.5
0=-0.4d"+2d
0=d"-5d
0=d(d-5)
d=0 ord-5=0
d=5
The arch is 5 — 0, or 5 m wide.

Section 4.4  Page 255 Question 12

a) SApase = (12— 2x)(30 — 2x) r-- ---
208:4x2—84x+360 I | T —-xl |
_ 2 — - e - — = I
0 =4x? — 84x + 152 i i 2
L T
30 in.
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b) 0=4x—84x + 152

0=x"-21x+38

0=x—-19)(x-2)
x—19=0 or x=2=0

x=19 x=2

Since the side length of the corner square cannot be greater than a dimension of the
cardboard, x = 19 is an extraneous root. The side length of the square cut from each
corner is 2 in.

c) The dimensions of the box are 26 in. by 8 in. by 2 in.
Section 4.4  Page 255 Question 13

a) 42 =0.0067v* +0.15v
0=0.0067v" + 0.15v — 42
Substitute into the quadratic formula.

b —b+~b* —4ac

2a
| —0.15+4/0.15% — 4(0.0067)(~42)
' 2(0.0067)
e —0.15++/0.0225+1.1256
0.0134
,_ 01511481
0.0134
,_015+V11481 o —0.15-V1.1481
0.0134 0.0134
v ~68.8 v~—-91.2

Since speed cannot be negative, x =—91.2 is an extraneous root.
The car can be travelling at approximately 68.8 km/h to be able to stop in 42 m.

b) 75=0.0067v* +0.15v

0=0.0067" + 0.15v - 75
Substitute into the quadratic formula.
. ~b+~/b* —4ac

2a
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~0.15++/0.15> —4(0.0067)(~75)
v =
2(0.0067)

b —0.15£+/0.0225+2.01

0.0134

—0.15+£+/2.0325

T 00134

e —0.15++/2.0325 or e —0.15-+/2.0325
0.0134 0.0134
v=95.2 vr-117.6
Since speed cannot be negative, x =—117.6 is an extraneous root.
The car can be travelling at approximately 95.2 km/h to be able to stop in 75 m.

c) 135=10.0067v*+ 0.15v
0=0.0067v* + 0.15v — 135
Substitute into the quadratic formula.

b —b+~b* —4ac
2a
_—0.1544/0.15% —4(0.0067)(~135)
' 2(0.0067)
L _=0.15:0.0225+3.618
0.0134
| ~0.152/3.6405
0.0134
0154436405 ~0.15-/3.6405
0.0134 0.0134
v~131.2 v~-153.6

Since speed cannot be negative, x =—153.6 is an extraneous root.
The car can be travelling at approximately 131.2 km/h to be able to stop in 135 m.

Section 4.4  Page 255 Question 14

a) A()=037+0.1¢+4.2
A(0)=0.3(0)* + 0.1(0) + 4.2
A(0)=4.2
At t =0, the level of carbon dioxide in the air is 4.2 ppm.
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b) Solve 8 =0.37 + 0.1¢ + 4.2 using the quadratic formula.
8=0.37+0.1¢+42
0=037+0.1¢/—3.8

_ —b+~b* —4ac

t

2a
701 +,/0.12 —4(0.3)(-3.8)
2(0.3)

i —0.1+/4.57

0.6
t:—0.1+ﬁ o t:—o.l—\/ﬁ

0.6 0.6
t=34 t==-3.7

Since time cannot be negative, x =—3.7 is an extraneous root.
In 3.4 years, to the nearest tenth of a year, the carbon monoxide level will be 8 ppm.

Section 4.4  Page 256 Question 15

Let n represent the number of price decreases. The new price is 275 — 15n.
The new number of ski jackets sold is 90 + 5n.
The revenue is $19 600.
Revenue = (price)(number of sessions)
19 600 = (275 — 151)(90 + 5n)
19 600 =—75n" + 25n + 24 750
0=-75n"+25n+ 5150
0=23n"—n—206
Substitute into the quadratic formula.

. —b+~b* —4dac

2a
14412~ 4(3)(-206)
B 2(3)
o —1++/2473
6
. —1+\/ﬁ or _ —l—m
6 6
n=§ n~-8

Since the number of price decreases must be positive, x = —8 is an extraneous root.
The lowest price that would produce revenues of at least $19 600 is 275 — 15(8), or $155.
At this price, 90 + 5(8), or 130 jackets would be sold.
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Section 4.4  Page 256 Question 16

Let x represent the height of the tower. Then, the length of the guy wire is x + 20 and the
horizontal distance from the base of the tower to where the guy wire is anchored to the
ground is 0.5x. Use the Pythagorean Theorem.
(x +20)* = x* + (0.5x)
X* +40x + 400 = x” + 0.25x
~0.25x" + 40x + 400 = 0
Substitute into the quadratic formula.

o —b+~b* —4ac

2a
| —40+ /407 — 4(=0.25)(400)
e 2(-0.25)
I V2000
0.5
L —40++/2000 v e —40-+/2000
0.5 0.5
x~-94 x~1694

Since the height cannot be negative, x =—9.4 is an extraneous root.
The tower is 169.4 m tall, to the nearest tenth of a metre.

Section 4.4  Page 256 Question 17

Since one root is -8, substitute x = 8 into 2x” + bx — 24 = 0 and solve for b.
2x* + bx—24=0
2(-8)* + b(-8)—24=0
104 -8b=0
—-8h=-104

Find the other root.
2x*+13x-24=0
x+8)(2x-3)=0

x+8=0 or 2x—-3=0

x=-8 x=E
2

The value of b is 13 and the other root is % )
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Section 4.4  Page 256 Question 18

Use the formula for the surface area of a cylinder.

SA = 2w + 2mrh
100 = 21 + 27r(5)
0= 2" + 107 — 100
Substitute into the quadratic formula.

e —b+b* —4dac

2a
_-lomx J(10m)> —4(2m)(~100)
2(27)

_ —10m£+/100x* +800m

B 47
_ ~10m+100%” +800m

47

r=~22 r~-72

. —10m—+/100%* + 8007

Since the radius cannot be negative, x =—7.2 is an extraneous root.

The radius of the cylinder is 2.2 cm, to the nearest tenth of a centimetre.

Section 4.4  Page 256 Question 19

a) Use the formula for the area of a triangle.
1, 1

Solve —x"= —(6)(6 —x).
5 5 (6)(6 —x)

X+ 6x-36=0
Substitute into the quadratic formula.

o —b+b* —4dac

2a

o —6+4/67 —4(1)(=36)

2(1)

L ~6£+180
2

64645
X=—-
2
x=-3+3J5
x=-3+3J5 or x=-3-35
x~3.7 x~-9.7

B m

Since x represents a length it must be positive. The exact value of x is (-3 + 35 ) m.
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b) Subtract the areas of the three right triangle from the area of the square.

A=6(6)— 3B(—3+3\/§)2}

A=36—%(9—18\/§ +45)

A=36-81+ 275
A=-45+ 275
The exact area of the acute isosceles triangle is (—45 + 2745 ) m”.

Section 4.4  Page 256 Question 20

Let x represent the flying time of the second plane. Then, the distance flown by the first
plane is represented by 150(x + 2) and the distance flown by the second plane is
represented by 200x.
Use the Pythagorean Theorem with ¢ = 600.
6007 = [150(x + 2)]* + (200x)*
360 000 = 22 500x> + 90 000x + 90 000 + 40 000x"
0 = 62 500x + 90 000x — 270 000
0=6.25x>+9x - 27
Substitute into the quadratic formula.

—b+b* —4dac
2a
—9+./97 —4(6.25)(-27)
2(6.25)

-9+481+675

12.5

91756

12.5

-9+756 -9-756

X =

X =
X =

or

12.5 12.5

x=1.5 x~=-29

Since time cannot be negative, x = —-2.9 is an extraneous root.

The planes will be 600 km apart in 1.5 + 2, or 3.5 h, to the nearest tenth of an hour.
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Section 4.4  Page 256 Question 21

In Line 1, the wrong value for b was substituted outside the radical.
In Line 2, the expression —4(—3)(2) was incorrectly evaluated.

The corrected solution is as follows.
For-3x"~7x+2=0,a=-3,b=-7,and c = 2.

(D) - 4(-3)(2)

Linel: x=
2(-3)
. 7+J49+24
Line 2: x:—6
_l_
Line 3: )c:7_\éﬁ
7+
Line 4: x:%m
. _ T7+73 =173
Line 5: So, x = — orx= —<

Section 4.4  Page 256 Question 22

a) The roots of a quadratic equation are the same as the x-intercepts of the graph of

3+425
2

the corresponding quadratic function. So, the x-intercepts are x = , Or

x=4and x=-1.

b) The axis of symmetry is halfway between the two roots of —1 and 4. So, the equation
of the axis of symmetry is x = 2.

Section 4.4  Page 257 Question 23

Example: If the quadratic is easily factored, then factoring is faster. If it cannot be
factored, then completing the square or applying the quadratic formula are other ways to
determine exact answers. Graphing with technology is a quick way of finding out if there
are real solutions. However, the roots found may be approximate.
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Section 4.4  Page 257

Example:

Question 24

Quadratic Functions

For y = ax’ + bx +c,

* a > 0 means the parabola
opens upward

* a < 0 means the parabola
opens downward

* ¢ is the y-intercept

Fory=a(x-p)’ +¢,

* has vertex (p, q)

* has axis of symmetry
with equation x = p

* parameter a determines
the direction of the
opening and the width of
the parabola

* parameter p determines
the horizontal translation
* parameter ¢ determines
the vertical translation

You can convert a
quadratic function from
standard form to vertex
form by completing the
square.

[IAVA
A

x-intercepts <> zeros <> roots

-~

y

Quadratic Equations

A quadratic equation
ax® + bx + ¢ = 0 can have
no, one, or two real roots.

You can solve a quadratic
equation by

* graphing the
corresponding function

* determining the square
roots

* factoring

 completing the square

* applying the quadratic
formula

Chapter 4 Review

Chapter 4 Review Page 258

Question 1

a) Solve 0 =x" + 8x + 12 by graphing the corresponding function y = x* + 8x + 12.

Yi=hz+Bh+1z

Hn="h ¥=0

Yi=hz+Bh+1z

n="E ¥=0

Since the x-intercepts of the graph are —6 and —2, the roots of the equation are —6 and —2.
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b) Solve 0 =x”— 4x — 5 by graphing the corresponding function y = x* — 4x — 5.

Yi=Hz-yi-k

n=-1

V=0

Yi=Hz-yi-k

n=k

V=0

Since the x-intercepts of the graph are —1 and 5, the roots of the equation are —1 and 5.

c) Solve 0 =3x"+ 10x + 8 by graphing the corresponding function y = 3x* + 10x + 8.

Y=z +100+H

n="E

V=0

Y=z +100+H

n=-l.EEEEEE IVEn

) . 4 .
Since the x-intercepts of the graph are —2 and 3 the roots of the equation are —2

and ——.

d) Solve 0 =—x* — 3x by graphing the corresponding function y = —x* — 3x.

VYi=-Hz=-23

n="F

V=0

VYi=-Hz=-23

n=0

V=0

Since the x-intercepts of the graph are —3 and 0, the roots of the equation are —3 and 0.

e) Solve 0 =x” — 25 by graphing the corresponding function y = x* — 25.

Vi=hz-zk

1

[

n=-k

¥=0

Vi=hz-zk

h

3

¥=0

Since the x-intercepts of the graph are —5 and 5, the roots of the equation are —5 and 5.
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Chapter 4 Review  Page 258

A:0=3-3x—3x
Wi=3-2H-3HT

n=n V==

C:0=2(x—1)Y+6x—4

Yi=gih-11z+GH-4

n=0 V="c

Question 2

B:0=x>+x—1

Vi=hz+ri-1

n=n ¥=-1

D: 2x+2+2x°

Yi=gh+c+2i

n=0 V=g

From the graphs of the corresponding functions, choice D has different roots from the

other three. It has no real roots.

Chapter 4 Review  Page 258

Question 3

Example: For a quadratic equation to have no real roots, its corresponding graph must
open upward and have a vertex above the x-axis or open downward and have a vertex

below the x-axis.
Chapter 4 Review  Page 258

a) Graph of P(k) =—2k* + 12k — 10.
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b) Since the x-intercepts are 1 and 5, then 1000 or 5000 keys will result in no profit or

loss.
Yi=-zuz+1z2H-10 Yi=-zuz+1z2H-10
e L. -

Chapter 4 Review  Page 258 Question 5

a) Since the x-intercepts are —1 and 6, the zeros of the function are —1 and 6.

H=-1 =i H=B =i

V=0 ARz +0 S+ 6 V=0 ARz +0 S+ 6

b) Since distance is positive, the ball travelled 6 m downfield before it hit the ground.

Chapter 4 Review  Page 258 Question 6
a) 4>~ 13x+9=(4x-9)(x—1)

b) %xz—%x—ZZ—(x2—3x—4)

(= 4)x + 1)

[\)|»—Al\) —_

c) Letr=v+1.

3w+ 1)+ 10(v+ 1) +7
=37+ 10r+7
=Q@r+7N(r+1)
=@+ 1D)+7)(v+1+1)
=@Bv+10)(v+2)

d) Use the pattern for factoring a difference of squares.
9(a® — 4)* — 25(7b)*

=[3(a® - 4) — 5(7b)][3(a* — 4) + 5(7b)]

= (3a* - 12— 35b)(3a* — 12 + 35b)
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Chapter 4 Review  Page 258

a) X’ +10x+21=0
x+3)x+7)=0

x+3=0 or x+7=0
x=-3 x=-7

For x =-3:

Left Side Right Side

X+ 10x + 21 0

= (-3)*+ 10(-3) + 21

=9-30+21

=0

Left Side = Right Side
The roots are —3 and —7.

1

b) —m*+2m-5=0
4

15

Z(m +8m—20)=0

i(m+10)(m2)=0

m+10=0 or m—2=0
m=-10 m=
For m =-10:
Left Side Right Side
—m*+2m—5 0

(—10)* +2(-10) -5

-20-5

I

Left Side = Right Side
The roots are —10 and 2.

) 5p°+13p-6=0
Gp-2)(p+3)=0

S5p—2=0 or p+3=0

2
= —_— :73
p 5 p
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Question 7

Forx=-7:
Left Side Right Side
x>+ 10x + 21 0
=(-7)*+ 10(-7) + 21
=49-70+ 21
=0
Left Side = Right Side

Form=2:
Left Side Right Side
l m*+2m—>5 0
4
1
= 2(2) +2(2)-5
=1+4-5
=0

Left Side = Right Side
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2
Forp=—:
P 5

Left Side Right Side

5p*+13p—6 0

2
ZS[EJ + 13(zj -6
5

4 26 30
= _ 4+ == _ ==

5 5 5
=0

Left Side = Right Side

The roots are % and 3.

d) 62-21z+9=0
3222 -7z+3)=0
32z-1)(z-3)=0

2z—1=0 or z—3=0
z=l z=3
2
Forzzl:
2
Left Side Right Side
6z —21z+9 0
2
:6[lj _21(lj+9
2
3 21 18
:_7_—’—_
2 2 2
=0

Left Side = Right Side

The roots are % and 3.

Chapter 4 Review  Page 259

a) —4¢* + 6=-10g
—4¢*+10g+6=0
2(2¢"°—5g-3)=0
2Qg+1)g-3)=0
2¢+1=0 or

1

€
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For p =-3:
Left Side Right Side
5p°+13p—6 0

=5(37+13(-3)-6

=45-39-6

=0
Left Side = Right Side

Forz=3:
Left Side Right Side
6z —21z+9 0

=6(3)*21(3)+9

=54-63+9

=0
Left Side = Right Side

Question 8
b) 8y’ =—5+ 14y
82— 14y +5=0
2Zy-1D(4y-5)=0
2y—-1=0 or 4y-5=0
4 2 d 4
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c)  30k-25k*=9 d) 0=2x"—9x—18

25K +30k—9=0 0=(2x+3)(x—6)
—(25k* =30k +9)=0 2x+3=0 or x-6=0
—(5k—3)(5k—3)=0 3 B
5k-3=0 Y x=6
=3
5

Chapter 4 Review  Page 259 Question 9

a) For roots 2 and 3: b) For roots —1 and —5:
x-=2)x-3)=0 x+Dx+5=0
X —5x+6=0 X H6x+5=0

c¢) Forroots % and —4:

2x-3)x+4)=0
2% +5x—12=0

Chapter 4 Review  Page 259 Question 10

LI A )
4

—1(t2—4r—12)=0
4

1

Z(t+4)(t76)=O

t+4=0 or t—-6=0
t=-4 t=6
Since time must be positive, it takes 6 s for the paper airplane to hit the ground.

Chapter 4 Review  Page 259 Question 11
a) Let x represent the width of the rectangular prism. Then, the length is x + 2.
V= {twh

V= (x+2)(x)(15)
V=15x"+30x
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b) 2145 = 15x" + 30x

c) 2145 = 15x" + 30x
0= 15x"+30x — 2145
0= 15(x* + 2x — 143)
0=15(x—11)(x+ 13)
x—11=0 or x+13=0
x=11 x=-13
Dimensions must be positive. So, the dimensions of the base of the rectangular prism are
11 mby 13 m.

Chapter 4 Review  Page 259 Question 12

Solve by factoring: Solve by graphing:
X —2x-24=0
x=6)(x+4)=0
x—6=0orx+4=0
x=06 x=-4

Yi=hz-2h-2Y Y=hiz-2i-2Yy

n="4 ¥=i n=g V=0

Example: I prefer factoring to graphing, because this method is quicker for a quadratic
equation that can be factored.

Chapter 4 Review  Page 259 Question 13

For each expression to be a perfect square, the value of ¢ must be half the square of the
coefficient of the x-term.
a) For x> + 4x + k, the coefficient of the x-term is 4. So, k = 2° = 4.

2
b) For x* + 3x + k, the coefficient of the x-term is 3. So, k = [%) = % )

Chapter 4 Review  Page 259 Question 14

a) 2x*—98=0 b) (x+3)*=25
2x* =98 x+3=45
x* =49 x=-3+5
x==7 x=-3+5 or x=-3-5
x=2 xX=-
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C) (x—35)* =24
x—5=+24
xZSiM

x=5+2J6

Chapter 4 Review Page 259

a) 2x*+16x-3=0
3

2
X =8 =—=

x2—8x+16=—% +16

29
x—4yp==2
(x—4) 2

x—4==x 2

[\
9]
o¢]

x=4+ —
2

_ 8+/58

2

X

c) 4p*+2p=-5
N

5 1
+

Pty L

2 16 4 16
(p+1:_£
4 4

5
d) x—1)7°==
) (x—1) 9
x—l—d:é
9
a5
3
3+4/5
x=
3
Question 15

b) 52 +20y+1=0

1
Y 34 5

y2+4y+4=—% +4

19
+2) = —
v+2) s
19
e
Y 5
]
5
_ -10£495
5

Since a square of an expression must be positive,
this quadratic equation has no real roots.
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Chapter 4 Review  Page 259 Question 16

—5£ 4200z + 9750 = 0
£ — 40t = 1950
7 — 40t + 400 = 1950 + 400
(t—20)*=2350

t—20 = +:/2350
t=20+ 2350
=20+ 2350 or  t=20-+/2350
t= 68.5 t=-28.5

Since time must be positive, the aircraft takes approximately 68.5 s to return to the
ground.

Chapter 4 Review Page 259 Question 17

a) Solve 0= —% d* +2d + 1 to find the horizontal distance the snowboarder has

travelled.

b) —%d2+2d+1=0

& —4d=2
& —4d+4=2+4
(d-2)=6
d-2=+J6
d=2++/6
d=2++J6 or d=2-+6
d=~4.4 d=-04

Since distance must be positive, the horizontal distance travelled by the snowboarder is
4.4 m, to the nearest tenth of a metre.

Chapter 4 Review  Page 260 Question 18

a) For2x’+ 11x+5=0,a=2,b=11,and ¢ = 5.

b* —4ac =117 - 4(2)(5)

b> —4ac=121-40

b* —4ac = 81

Since the value of the discriminant is positive, there are two distinct real roots.
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b) For4x’—4x+1=0,a=4,h=—4,andc=1.

b — dac = (—4)* — 4(4)(1)

b —4dac=16-16

b*—4ac=0

Since the value of the discriminant is zero, there is one distinct real root.

C) F0r3p2+6p+24=0,a=3,b=6, and ¢ = 24.

b — dac = 6% — 4(3)(24)

b* —4ac =36 288

b —4ac =252

Since the value of the discriminant is negative, there are no real roots.

d) Fordx’+4x—7=0,a=4,b=4,and ¢ =-7.
b? — dac = 4* — 4(4)(-7)

b —4ac=16+112

b* —4ac =128

Since the value of the discriminant is positive, there are two distinct real roots.

Chapter 4 Review  Page 260 Question 19

a) For-3x*-2x+5=0,a=-3,b=-2,and ¢ = 5.

‘o —b+b* —dac

2a
O ) £ G S ) ©)
2(-3)
L 24160
-6
L_2%64
-6
2+8
xX=—
-6
2+8 2-8
X=—— or X=——o
6 6
10 -6
XxX=—— X=—
6 -6
5 x=1
X=——
3

The roots are —g and 1.
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b) For5x’+7x+1=0,a=5,b=7,and c = 1.

x_—bi\/b2—4ac
2a
7 +47* =405)()
x:
2(5)
SERED)
10
The roots are _7+@ and _7_@.
10 10
) For3x’—4x—-1=0,a=3,b=-4,and c=—1.
x_—bi\/b2—4ac
2a
DA 43D
2(3)
L_4£428
6
4+247
x:
6
2447
3
The roots are 2447 and 2_\/7.
3 3
d) For 25x* +90x + 81 =0, a =25, 5 =90, and ¢ = 81.
x_—bi\/b2—4ac
2a
—90 /90> —4(25)(81)
x:
2(25)
x_—90ix/8100—8100
50
9
X=—=
5

The root is —%
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Chapter 4 Review  Page 260 Question 20

a) Solve 0 =—2x”+ 6x + 1 to find the maximum horizontal distance the water jet can

reach.

b) Substitute into the quadratic formula.

‘o —b+b* —4dac

2a

6%, [6> — 4(=2)(1)

- 2(-2)

L 6%36+8

4
x_—6i\/ﬂ
—4

—6+/44 —6 /44

— or T

x~—-0.2 x=~3.2

Since distance is positive, the maximum horizontal distance the water jet can reach is 3.2

m, to the nearest tenth of a metre.

Chapter 4 Review  Page 260 Question 21
a) Let x represent the number of fare decreases. The new fare is 3.70 — 0.05x.
b) The new number of people that use the ferry per day is 2480 + 40x.
C) R = (number of people)(fare)
R = (2480 + 40x)(3.70 — 0.05x)
R=-2x"+24x+9176

d) 9246 =-2x* +24x + 9176
0=-2x"+24x—70

0=x"—12x+35
0=(x—-7)(x-5)
x—=7=0 orx—5=0
x=7 x=35

Either 5 or 7 fare decreases will result in a revenue of $9246.
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Chapter 4 Review  Page 260 Question 22

The correct order of the steps is D, C, E, B, A, and F.

Algebraic Steps Explanations

ax? + bx = —c Subtract ¢ from both sides.

x? +—ﬁx= - Divide both sides by a.
b

b lig C
g%+ AF—agF @ Complete the square.

( l]e _ F-4ac Factor the perfect square

X+ Za 4g¢ trinomial.
x+ Lo+ b — dac Take the square root of
2a - 40 both sides,
—bh+ —
X = # Solve for x.

Chapter 4 Practice Test

Chapter 4 Practice Test Page 261 Question 1

The x-intercepts of the graph represent the locations of the zeros of the function.
Choice C, (1, 0) and (5, 0).

Chapter 4 Practice Test Page 261 Question 2

¥ =3x—10=(x—-5)(x+2)
One factor is choice B, x — 5.

Chapter 4 Practice Test Page 261 Question 3
For 2x* + kx — 1 to be factorable, k must represent the sum of the factors of ac, or 2(~1),
or —2.

Choice D, —1 and 1.

Chapter 4 Practice Test Page 261 Question 4

2 2

X —2x=7
¥o2x+1=7+1
(x—1)*=8
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x—lzi\/g

xZIiJg
x=1+\@ or xZI—Jg
x~3.83 x=-1.83

Choice B, —1.83 and 3.83.

Chapter 4 Practice Test Page 261

2
15:1’1 n

30=n*—n

0=n"—n-30

0=(mn-6)(n+5)

n—-6=0 or n+5=0
n==6 n=-—

Since the number of teams must be positive, there are 6 teams.

Choice B, 6.
Chapter 4 Practice Test Page 261

a) 0=x"—4x+3

0=x-1)(x-3)

x—1=0 or x—3=0
x=1 x=3

c) 0=—x’—2x+3
0=x"+2x—3
0=x-1(x+3)

x—1=0 or x+3=0
x=1 x=-3

Chapter 4 Practice Test Page 261

3x*+5x—1=0
> 5 1
Xt =—x==
3 3

> 5 25 1 25
X+ —-—x+t —=—+

MHR ¢ Pre-Calculus 11 Solutions Chapter 4

Question 5

Question 6

b) 0=2x*—7x—15
0=(2x+3)(x-5)

2x+3=0

3
X=——

Question 7

or

x—5=0

x=5
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—5-37

The roots are

Chapter 4 Practice Test Page 261 Question 8

Forx’+4x—-7=0,a=1,b=4,and c = 7.
o —b+~b* —4ac
2a
—4+,J4% —4(1)(-7)
e 2(1)
L —4++Ja4

2

L4l

2
x:—2i\/ﬁ

The roots are —2 + \/ﬁ and -2 — \/ﬁ .

Chapter 4 Practice Test Page 261 Question 9

a) Forx’+10x+25=0,a=1,b=10, and ¢ = 25.

b* —4ac = 10* — 4(1)(25)

b* — 4ac =100 - 100

b*—4ac=0

Since the value of the discriminant is zero, there is one distinct real root.

b) For2x*+x-5=0,a=2,b=1, and ¢ =-5.

b* —4ac = 1> — 4(2)(-5)

b —4ac =41

Since the value of the discriminant is positive, there are two distinct real roots.

c) For2x’—4x+6=0,a=2,b=-4,and c = 6.

b? — dac = (—4)* — 4(2)(6)

b* —4dac=-32

Since the value of the discriminant is negative, there are no real roots.
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d) F0r2x2+ lx—3=0,a=£,b=
3 2 3

> oo (LY _a(2),
b” —4dac (2j 4[3)( 3)

1
b*—4dac=— +38
4
b* —4ac =825
Since the value of the discriminant is positive, there are two distinct real roots.

Chapter 4 Practice Test Page 262 Question 10

a) Let x represent the length of the

shorter leg. 3x +1

b) Use the Pythagorean Theorem. Ix— 1
Gx+ 1Y =x+(GBx— 1)

c) Bx+ 1)y’ =x"+Bx—1)
O +6x+1=x>+9x% —6x+ 1

0=x"—12x
0=x(x—-12)
x=0 or x—12=0

x=12
Since the length must be positive, the sides of the triangle are 12 cm, 35 cm, and 37 cm.

Chapter 4 Practice Test Page 262 Question 11

a) -5/ +10+35=0

£-2t=17
P_2t+1=T7+1
(t—1Y°=8
f—1=+48
r=1++/8
l‘:1+\/§ or t=1—x/§
t~3.8 t=-1.8

Time must be positive. So, the pebble hits the river after 3.8 s, to the nearest tenth of a
second.
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b) Substitute = 0 to find the height of the scenic lookout.
h(f) =—5¢ + 10t + 35

h(0) =—5(0)* + 10(0) + 35

h(0) =35

The scenic lookout is 35 m above the river.

c) Example: I chose to complete the square to solve the quadratic equation. The equation
cannot be factored but the coefficients are “nice.”

Chapter 4 Practice Test Page 262 Question 12

Let x represent the length cut from each rod.
Use the Pythagorean Theorem.
(44 — x)* = (41 — x)* + (20 — x)’
x*—88x + 1936 = x” — 82x + 1681 +x* — 40x + 400
0=x"—34x+ 145
0=x-5)(x-29)
x-5=0 or x—-29=0
x=35 x=29
The length cut from each rod cannot be greater than the shortest rod, 21 cm.
So, the length cut from each rod is 5 cm.

Chapter 4 Practice Test Page 262 Question 13

Let x represent the width of the paper. Then, 50 — x represents the length.
A=1tw
616 = (50 —x)x
X —50x+616=0
(x—28)(x—-22)=0
x—28=0 or x—-22=0
x=28 x=22
The dimensions of the paper are 28 cm by 22 cm.

Chapter 4 Practice Test Page 262 Question 14

a) (9 +2x)(6 +2x)=2(54) )
45% + 30x + 54 =108
4% +30x—54=0 @@. - ._ﬂ'@
e Bm @ @ =]
b) 4x*+30x-54=0 . |
2(2x% + 15x— 28) = 0 @ on ®
22x —3)(x +9)=0 !
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2x-3=0 or x+9=0
3

xX=— x=-9

2
Since width must be positive, the grass strip will be 1.5 m in width.
Example: Factoring is a quick method.

c) The outside dimensions are 12 m by 9 m. So, the perimeter of the outside of the path
1s 42 m.

Cumulative Review, Chapters 3—4

Cumulative Review Page 264 Question 1

a) For a vertex in quadrant III, both the x-coordinate and the y-coordinate must be
negative. The quadratic function y = 2(x + 2)* — 3 meets this requirement. Choose C.

b) For a parabola that opens downward, a < 0.. The quadratic function
y=-5(x—2)* — 3 meets this requirement. Choose A.

c) For an axis of symmetry of x = 3, the value of p is 3. The quadratic function
y=3(x - 3)* - 5 meets this requirement. Choose D.

d) Forarange of {y|y>5,y € R}, a>0and g =35. The quadratic function
y=3(x + 3)* + 5 meets this requirement. Choose B.

Cumulative Review Page 264 Question 2

a) The function y = (x — 6) — 1 has degree 1. It is not a quadratic function.

b) The function y =—5(x +1) has degree 2. It is a quadratic function.

¢) The function y = y/(x+2)* +7 has degree 1. It is not a quadratic function.

d) The function y + 8 = x* has degree 2. It is a quadratic function.
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Cumulative Review Page 264 Question 3

Examples:

a) For an axis of symmetry with equation
x=-2and arange of {y |y <4,y € R}, the
graph must have a vertex at (-2, 4) and open

downward.

b) For an axis of symmetry with equation
x=3and arange of {y|y>2,y € R}, the
graph must have a vertex at (3, 2) and open

upward.

c) For a parabola that opens upward with
vertex at (1, —3) and an x-intercept at (3, 0),
the other x-intercept must be at (-1, 0) and

have arange of {y | y>-3,y € R}.

Cumulative Review Page 264 Question 4

a) Forfix)=(x+4)’~3,a=1,p=-4,and g =-3.
The vertex is located at (—4, —3).

The domain is {x | x € R} and the range is {y | y>-3,y € R}.

The equation of the axis of symmetry is x =—4.
The x-intercepts are approximately —5.7 and —2.3.
The y-intercept is (0 + 4)* — 3, or 13.

b) For fix)=—(x-2)*+1,a=-1,p=2,and g =1.

The vertex is located at (2, 1).

The domain is {x | x € R} and the range is {y |y <1,y € R}.
The equation of the axis of symmetry is x = 2.

The x-intercepts are 1 and 3.

The y-intercept is —(0 — 2)* + 1, or —3.
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¢) For ix)=-2x"—6,a=-2,p=0, and g = —6.

The vertex is located at (0, —6).

The domain is {x | x € R} and the range is {y | y <6,y € R}.

The equation of the axis of symmetry is x = 0.

Since the graph opens downward (a < 0) and has a maximum value of —6, which is below
the x-axis, there are no x-intercepts.

The y-intercept is —2(0)* — 6, or —6.

d) Forf(x)=%(x+8)2+6,a=%,pZ—S,andq=6.

The vertex is located at (-8, 6).

The domain is {x | x € R} and the range is {y |y > 6,y € R}.

The equation of the axis of symmetry is x = —8.

Since the graph opens upward (a > 0) and has a minimum value of 6, which is above the
x-axis, there are no x-intercepts.

The y-intercept is % (0 + 8)> + 6, or 38.

Cumulative Review Page 264 Question 5

a) Complete the square to write y = x> — 10x + 18 in vertex form.

y=x"—10x+18

y=(*-10x)+ 18

y=(*=10x+25-25)+ 18

y=(*-10x+25)—25+18

y=(-57-7

The graph of y = (x — 5)* — 7 will have the same shape as the graph of y = x*, since

a = 1. Since p = 5 and g = -7, this represents a horizontal translation of 5 units to the right
and a vertical translation of 7 units down relative to the graph of y = x”.

b) Complete the square to write y = —x” + 4x — 7 in vertex form.

y=—x"+4x-7

y=—(x*—4x)—7

y=—("—4dx+4—-4)—7

y=—("—4dx+4)+4-7

y=-(x-2y-3

The graph of y = —(x — 2)> — 3 will have the same shape as the graph of y = x* but be
reflected in the x-axis, since a = —1. Since p =2 and g = -3, this represents a horizontal
translation of 2 units to the right and a vertical translation of 3 units down relative to the
graph of y = x”.
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c) Complete the square to write y = 3x> — 6x + 5 in vertex form.

y=3x"—6x+5

y=3("-2x)+5

y=3"-2x+1-1)+5

y=3("-2x+1)-3+5

y=3x-17>+2

The graph of y = 3(x — 1)* + 2 will be narrower than the graph of y = x*, since a > 1. Since
p =1 and g = 2, this represents a horizontal translation of 1 unit to the right and a vertical
translation of 2 units up relative to the graph of y = x*.

d) Complete the square to write y = ixz + 4x + 20 in vertex form.
y=—x"+4x+20

y==(*+16x)+20

e Y L N

= — (" + 16x + 64 — 64) + 20

e N

y=—@"+16x+64)—16+20

y=Z(x+8)2+4

The graph of y = i (x + 8)> + 4 will be wider than the graph of y =x*, since 0 <a < 1.

Since p =—8 and g = 4, this represents a horizontal translation of 8 units to the left and a
vertical translation of 4 units up relative to the graph of y = x*.

Cumulative Review Page 264 Question 6

a) Complete the square to find the maximum.

h(f) =—5+20t+2

h(t)==5(F—41) +2

W) ==5(F—4t+4—4)+2

h(t)=—=5( -4t +4)+20+2

h(t) =—=5(t—2)* +22

The maximum height reached by the arrow is 22 m.

b) The arrow was shot from a height of 2 m.

Cc) Use a graphing calculator to graph the function with window settings of x: [-1, 10, 1]
and y: [-5, 30, 5]. The arrow hits the ground in 4 s, to the nearest second.
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Etr-l:ll L L ql: i L L L
A=H.0876177 | Y=HE-1E

Cumulative Review Page 264 Question 7

When solving quadratic equations, you may consider the relationship among the roots of
a quadratic equation, the zeros of the corresponding quadratic function, and the Xx-
intercepts of the graph of the quadratic function.

Cumulative Review Page 264 Question 8

a) 9x + 6x—8=0x+4)(3x—2) b) 16/ — 81s* = (4r — 9s)(4r + 9s
c) Letr=x+1. d) Letr=uxy.

206+ 1P+ 11(x+ 1)+ 14 xH? = 5xy— 36
=22+ 11r+ 14 =/ —5r—36
=2r+7N(r+2) =(r-9)(r+4)
=R+ 1)+ +1+2) =y =9y +4)
=2x+9)(x+3)

e) Use the pattern for factoring a difference of squares.
9(3a + b)* — 4(2a — b)*

=[3(3a+b)—2(2a—-b)][3(3a + b) +2(2a—b)]

=(5a +5b)(13a + D)

=5(a+b)(13a+b)

f) 12177 =400 = (117 —20)(11r + 20)
Cumulative Review Page 264 Question 9

Let x, x + 1, and x + 2 represent the three consecutive integers. For a sum of squares of
the integers equal to 194,
194=x"+ (x+ 1)* + (x +2)°
194=x"+x"+2x+ 1 +x" +4x + 4
0=3x"+ 6x— 189
0=3(x*+2x—63)
0=3(x-7)(x+9)
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x—7=0 or x+9=0
x=17 x=-9
The three consecutive integers are 7, 8, and 9 or -9, —8, and —7.

Cumulative Review Page 265 Question 10

Let x represent the number of seats in each row. Then, the number of rows is x + 4. For a
total of 285 seats,
285 =x(x+4)

0=x"+4x 285

0=(x+19)(x—15)
x+19=0 or x—15=0

x=-19 x=15

Since the number seats must be positive, x =—19 is an extraneous root.
There are 15 seats in each row and 19 rows.

Cumulative Review Page 265 Question 11

Let x represent the width of the deck. Then, the radius of the deck and hot tub is x + 1.
For a total area of 63.6 m’,
n(x+ 1)*=63.6

(x+1)2=63'6
T
N 63.6
T
63.6
x=—1+£ |—
T
=1+ 63.6 or =1 63.6
T T
x~=35 x~=-5.5

Since the width must be positive, x =—5.5 is an extraneous root.
The deck is 3.5 m wide, to the nearest tenth of a metre.

Cumulative Review Page 265 Question 12

Example: Dallas forgot to factor out 2 from the coefficient of the x-term in line 1. In line
2, Dallas should have added 2 times the value added in the brackets to the right side. The
correct solution is shown.

2 —6x)=7
2 —6x+9)=7+18
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2(x-3)*=25

x=3+,|—

[\]
oI5

5

Doug should have substituted —12 as the first value in the numerator in line 1. In line 2,

Doug miscalculated the result under the radical. In line 3, he incorrectly simplified N80 .

The correct solution is shown.

Gk J(=12)* —4(2)(-7)
2(2)

1224200

4
__12102

4
6+52
xX= 5

Cumulative Review Page 265 Question 13

a) Solve 3x” — 6 = 0 by taking the square root.

3x - 6=0
3x* =6

X = iﬁ
Forx=x/§: Forx=—\/§:
Left Side Right Side  Left Side Right Side

3x°— 6 0 3x°— 6 0

=3(J2)* -6 =3(-2)" -6
=6-6 =6-6
=0 =0

Left Side = Right Side Left Side = Right Side
The roots are i\/z .
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b) Solve m* — 15m = 26 by factoring.

m* —15m=-26
m>—15m+26=0
(m-13)(m-2)=0

m—13=0 or m—2=0
m=13 m=2
Form=13:
Left Side Right Side
m* — 15m 26
=132 - 15(13)
=-26

Left Side = Right Side
The roots are 13 and 2.

Form=2:

Left Side Right Side
m* — 15m —26

=27-15(2)

=-26

Left Side = Right Side

c) Solve s> — 25— 35 = 0 by factoring.

s —25-35=0
(s=7(s+5)=0

s—7=0 or s+5=0
s=17 s=-5

Fors="17:

Left Side Right Side

s =25 35 0

=7*-2(7)-35

=49 —-14-35

=0

Left Side = Right Side
The roots are 13 and 2.

For s =-5:

Left Side Right Side
s —2s—35 0

= (-5)* - 2(-5)-35

=25+10-35

=0

Left Side = Right Side

d) Solve —16x* +47x + 3 = 0 by factoring.

—16x* +47x+3=0
—(16x* —47x—-3)=0
—(l6x+ 1)(x—-3)=0

l6x+1=0 or x—-3=0
1
X=—— x=3
16
Forx=——:
16
Left Side
—16x* +47x +3
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:_16(_L) +47(_Lj 13 —_16(3)* +47(3) + 3

16 16
_ 1 &y B =144 + 141 +3
16 16 16
=0 =0
Left Side = Right Side Left Side = Right Side
Cumulative Review Page 265 Question 14

a) Forx’—6x+3=0,a=1,b=-6,and ¢ = 3.

b* —dac = (-6)* — 4(1)(3)

b’ —4dac=36-12

b® —4dac =24

Since the value of the discriminant is positive, there are two distinct real roots.

b) Forx*+22x+121=0,a=1,b=22,and ¢ = 121.

b —4ac =227 —4(1)(121)

b — 4ac = 484 — 484

b —4ac=0

Since the value of the discriminant is zero, there is one distinct real root.

¢) For—x*+3x—-5=0,a=-1,b=3, and ¢ =-5.

b — 4ac = 3* — 4(-1)(-5)

b* —4ac=9-20

b —dac=-11

Since the value of the discriminant is negative, there are no real roots.

Cumulative Review Page 265 Question 15

a) Let x represent the side length of the bottom square. Then, x + 1 represents the side
length of the top square. For a total area of 85 in.%,
85 =x+ (x + 1)

b) Solve by factoring.

85 =x7+ (x + 1)?
0=2x"+2x—84
0=2(x"+x—42)
0=2(x+7)(x—06)

x+7=0 or X —

x=-7

= N
Il
N O
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c) The side length of the bottom of the box is 6 in. and the side length of the the top of
the box is 7 in..

d) Since the side length must be positive, x = —7 is an extraneous root.

Unit 2 Test

Unit 2 Test Page 266 Question 1

The graph of the function that is congruent to the graph of f{x) = x> + 3 but translated
vertically 2 units down is f{x) = x* + 1. Choice A.

Unit 2 Test Page 266 Question 2
For a quadratic function with a vertex at (—1, —2) and passing through the point (1, 6), the

equation is of the form y = a(x + 1)* — 2. Use the given point to find a.
y=a(e+ 1 -2

6=a(l +1)*-2
8=4a
a=2

The equation of the quadratic function is y = 2(x + 1)* — 2. Choice D.
Unit 2 Test Page 266 Question 3

The graph of y = ax” + ¢ intersects the x-axis in two places when a > 0 and the vertex is
below the x-axis, or ¢ < 0, or when a < 0 and the vertex is above the x-axis, or g > 0.
Choice D.

Unit 2 Test Page 266 Question 4

Change y = 2x” — 8x + 2 to vertex form.
y=2x2—8x+2

y=2(x"—4x)+2
y=20("—4x+4-4)+2
y=2[("—4x+4)—4]+2
y=2(x—-2)—8+2

y=2(x-2)>-6

So, p =2 and g = —6. Choice B.
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Unit 2 Test Page 266 Question 5

Michelle made her first error in Step 1. She did not correctly factor out —3 from the x-
term.
Find the correct coordinates of the vertex.

5
=3[ x’-=x|-2
g ( 3 j

5 25 25
=3 X —Zx+— |-2+(3)| -—=
4 ( 3 36) ( )( 36}

2
5V 1
— 32 4=
4 ( 6) 12

The vertex is é,i . Choice B.
6 12

Unit 2 Test Page 266 Question 6

Fory=—3x2—4x+5,a=—3,b=—4, and ¢ = 5.

b* —dac = (-4)* — 4(-3)(5)

b* —4ac =16+ 60

b* —4ac =16

The value of the discriminant for the quadratic function y =—3x> — 4x + 5 is 76.

Unit 2 Test Page 266 Question 7

Let n represent the number of rent increases. The new price is 200 + 20n.

The new number of units rented is 80 — n.

Revenue = (price)(number of sessions)

R =(200 + 20n)(80 — n)

R =-20n" + 14007 + 16 000

R =-20(n* - 70n) + 16 000

R=-20(n" = 70n + 1225 — 1225) + 16 000

R =-20[(n* — 70n + 1225) — 1225] + 16 000

R=-20(n—35)* +24 500 + 16 000

R =-20(n— 35)* + 40 500

For maximum revenue, the new price is 200 + 20(35), or $900.

The manager of an 80-unit apartment complex is trying to decide what rent to charge. At
a rent of $200 per week, all the units will be full. For each increase in rent of $20 per
week, one more unit will become vacant. The manager should charge $900 per week to
maximize the revenue of the apartment complex.
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Unit 2 Test Page 266 Question 8

For9x> +4x—1=0,a=9,b=4,and c = 1.

o —b+b* —4dac

2a
—4+./42 —409)(-1)
X =
209)
o —4+16+36
18
x_—4i\/§
18
—4++/52 —4-+/52
X=——— or =
18 18
x~0.18 x~-0.62

The greater solution to the quadratic equation 9x* + 4x — 1 = 0, rounded to the nearest
hundredth, 1s 0.18.

Unit 2 Test Page 267 Question 9

a) A=mur

9000 = m7?
9000 »
=r
T

/9000
’/‘ =
T

r=53.5
The radius of the largest circle you can paint is 53.5 cm, to the nearest tenth of a

centimetre.

b) Two cans of paint can cover 18 000 cm’.

/18000
V=
T

r=75.7
The radius of the largest circle you can paint is 75.7 cm, to the nearest tenth of a

centimetre.

c) No. The radius does not double when the amount of paint doubles.
2(53.5) =107 #75.7
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Unit 2 Test Page 267 Question 10

a) Graph A(t) = —4.9¢ + 30¢ + 1.6 to find the maximum height of the ball.

Waxiraupa” L
W=3.0B1z261  ¥=4P.S1B367

The maximum height that the ball reaches is 47.5 m, to the nearest tenth of a metre.

b) Graph A(f) = —4.97 + 30t + 1.6 and A(f) = 1.1 and find the point of intersection.

Inkekseckinn
n=E.1:80705 Y211

The pitcher catches the ball after 6.1 s, to the nearest tenth of a second.
Unit 2 Test Page 267 Question 11

Let x represent the side length of the square base of the box. Then, for a volume of
128 cm?,

V=2x
128 = 2x°

64 = x°

x==8
Since length must be positive, the side length is 8 cm. So, the size of cardboard needed is
12 cm by 12 cm.

Unit 2 Test Page 267 Question 12

a) Let the three consecutive integers be x, x + 1, and x + 2. For a sum of squares of the
integers equal to 677,
677 =x"+ (x + 1)* + (x + 2)?
677=xX"+x"+2x+1+x" +4dx+4
0=3x"+6x— 672
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b) Solve.
0=3(x*+2x — 224)
0=3x—-14)(x+ 16)
x—14=0 or x+16=0
x=14 x=-16
The roots are 14 and —16.

c) The side lengths are 14 in., 15 in., and 16 in..

d) Since the three consecutive integers represent side lengths, the values must be
positive.

MHR ¢ Pre-Calculus 11 Solutions Chapter 4 Page 95 of 95



	Chapter 4 Quadratic Equations
	Section 4.1 Graphical Solutions of Quadratic Equations
	Section 4.2 Factoring Quadratic Equations
	Section 4.3 Solving Quadratic Equations by Completing the Square
	Section 4.4 The Quadratic Formula
	Chapter 4 Review
	Chapter 4 Review Page 258 Question 1
	Since the x-intercepts of the graph are –2 and – , the roots of the equation are –2  and – .
	Since the x-intercepts of the graph are –3 and 0, the roots of the equation are –3 and 0.
	Since the x-intercepts of the graph are –5 and 5, the roots of the equation are –5 and 5.
	Chapter 4 Review Page 258 Question 2
	Chapter 4 Review Page 258 Question 3
	Chapter 4 Review Page 258 Question 4
	Chapter 4 Review Page 258 Question 5
	Chapter 4 Review Page 258 Question 6
	Chapter 4 Review Page 259 Question 8
	Chapter 4 Review Page 259 Question 9
	Chapter 4 Review Page 259 Question 10
	Chapter 4 Review Page 259 Question 11
	Chapter 4 Review Page 259 Question 12
	Example: I prefer factoring to graphing, because this method is quicker for a quadratic equation that can be factored.
	Chapter 4 Review Page 259 Question 13
	a)  For x2 + 4x + k, the coefficient of the x-term is 4. So, k = 22 = 4.
	b)  For x2 + 3x + k, the coefficient of the x-term is 3. So, k =   =  .
	Chapter 4 Review Page 259 Question 14
	x = – 3 + 5 or  x = – 3 – 5
	Chapter 4 Review Page 259 Question 15
	 Chapter 4 Review Page 259 Question 16
	Chapter 4 Review Page 259 Question 17
	Chapter 4 Review Page 260 Question 18
	Chapter 4 Review Page 260 Question 19
	The roots are   and 1.
	The roots are   and  .
	The roots are   and  .
	The root is  .
	Chapter 4 Review Page 260 Question 20
	Since distance is positive, the maximum horizontal distance the water jet can reach is 3.2 m, to the nearest tenth of a metre.
	Chapter 4 Review Page 260 Question 21
	 Chapter 4 Review Page 260 Question 22
	Chapter 4 Practice Test
	Chapter 4 Practice Test Page 261 Question 1
	Chapter 4 Practice Test Page 261 Question 2
	Chapter 4 Practice Test Page 261 Question 3
	Chapter 4 Practice Test Page 261 Question 4
	Chapter 4 Practice Test Page 261 Question 5
	Chapter 4 Practice Test Page 261 Question 6
	Chapter 4 Practice Test Page 261 Question 7
	Chapter 4 Practice Test Page 261 Question 8
	The roots are   and  .
	Chapter 4 Practice Test Page 261 Question 9
	Chapter 4 Practice Test Page 262 Question 10
	Chapter 4 Practice Test Page 262 Question 11
	Chapter 4 Practice Test Page 262 Question 12
	Chapter 4 Practice Test Page 262 Question 13
	Chapter 4 Practice Test Page 262 Question 14
	Cumulative Review, Chapters 3–4
	Cumulative Review Page 264 Question 1
	Cumulative Review Page 264 Question 2
	 Cumulative Review Page 264 Question 3
	Cumulative Review Page 264 Question 4
	Cumulative Review Page 264 Question 5
	Cumulative Review Page 264 Question 6
	Cumulative Review Page 264 Question 7
	Cumulative Review Page 264 Question 8
	Cumulative Review Page 264 Question 9
	Cumulative Review Page 265 Question 10
	Cumulative Review Page 265 Question 11
	Cumulative Review Page 265 Question 12
	Cumulative Review Page 265 Question 13
	Cumulative Review Page 265 Question 14
	Cumulative Review Page 265 Question 15
	Unit 2 Test
	Unit 2 Test Page 266 Question 1
	Unit 2 Test Page 266 Question 2
	Unit 2 Test Page 266 Question 3
	Unit 2 Test Page 266 Question 4
	 Unit 2 Test Page 266 Question 5
	Unit 2 Test Page 266 Question 6
	Unit 2 Test Page 266 Question 7
	 Unit 2 Test Page 266 Question 8
	Unit 2 Test Page 267 Question 9
	 Unit 2 Test Page 267 Question 10
	Unit 2 Test Page 267 Question 11
	Unit 2 Test Page 267 Question 12

