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1) The graph for the bedsheet will be the narrowest parabola. The
graph for the car tarp will be wider than the graph for the
bedsheet. The graph for the parachute will be the widest parabola
of all three. An object dropped from 100 m will hit the ground at
about 4.5 s with a bedsheeg, at about 5 s with a car tarp, and at
about 15 s with a regular parachute,

b} Yes. If the object with the bedsheet is dropped from a much higher
altitude cthan the object with the parachute is dropped, or at an
earlier time, it is possible for them to hit the ground at the same
time. The graph for the bedsheet would be narrower than the
graph for the parachute, and it would have a much higher vertex.

The positive zeros would be equal.
1
a)y=—x*+5 c)y=§x2~6

b) y = 5(x + 2)?
ay i A

d) y= —6(x—3)* + 4

2
The equation in pare €} is y = ~3 {x — 3)> + 5. The vertex is

at {3, 5), so the equation is of the form y = alx — 3)2 + 5. The

parabala opens downward, so 4 is negative. Substituting for point

{0, —1) in the equation gives —1 = a{—3)2 + 5. Solving for «
2

gives 2 3

a)4s b) 2500 m

a) IR WD SR

Height (m)

b) 2im

o 2s

d) about 0.5sand 3.5 s
¢) abour4s

Answers

16.

17.

Answers may vary, e.g., translation 5 units right and 8 units up:
y = {x— 5 + 8;reflection in the x-axis, translation 5 units right
and 26 units up: y = —{x — 52 + 26; vertical stretch by a factor

1 1
of?7 and shift 5 units right: ¥ = -—9Z x— 52

standard form: y = 2x? + 12x — 80;
vertex form: ¥ = 2(x + 3)> — 98
Answers may vary, €.g.,

Translation:

Y
Stretch/Compression: Vertex:
stretch by a factor of 2 (—3.4)

Reflection:
3 units left, 4 units up reflected in the x-axis

19.

1.

Mid-Chapter Review, page

zeros k—lorl

274

a) | g -

by K Ay d)

a) vertical stretch by a factor of 4; y = 4x?

b) reflection in the x-axis; 3 = —x?
a) h=2,k=—% by h= —4, k= 6;
y=(x—2)2—3 )'=(x+4)2+6

Y.

NEL




4.  Answers may vary, eg, y = (x + 37 — 3,y = (x + 2)2 — 2, ¢} i) stretch by a factor of 2,

y=(e+ 1P—Ly=xty=(x-12+ Ly=E—-2°+ 2, uanslation 1 unit left and
y=(x— N+ 3 8 units down
5. a) vertical strerch by a factor of 3, reflection in the x-axis, translation i) no reflection
1 unit right iif) (—1, -8),x = —1

b) vertical compression by a factor of 0.5, translation 3 units left and
8 units down
¢) vertical stretch by a factor of 4, translation 2 units right and 5 units

down
d ical ion by a f fg lati icd
) vertical compression by a factor o 5 translation 1 u-m[ own d)i) compression by v}
6. a) Answers may vary for <} Answers may vary for a factor of 0.25,

points labelled, e.g., points labelled, e.g., translation 5 units up

2

ii} reflection
iif) (0, S}, x = 0

8. Ifa > 0,then £ > 0; the vertex is above the x-axis and opens
upward. Answers may vary, e.g, § = 3x% + 2
If ¢ < 0, then & < 0; the vertex is below the x-axis and opens

T i : — 3,2
b) Answers may vary for d) Answers may vary for downsard. Answers may vary, e.g., y 2
points labelled, e.g., points labelled, e.g., .
: : : ; Lesson 5.4, page 280
1. a)ii b) iv ci d) 11
2. a)y:a(x*4)2—12,a=ﬁ0
1
bya=—
i ya=3 .

1
c}y=g(x~4)2— 12

1
d) vertical compression by a factor ofg, translation 4 units right and

12 units down

7. a) i) strerch by a facror of 1, iv)
translation 2 units right

and | unic up pod
if) no reflecrion a
ji) (2, 1), x = 2 3
S [}
2- el ®
NV e\ 3
6429 2 4 6 LA
R T ERVE
b} i} compression by a factor vy . 2 3. a J'- =“0.£57x72 o dy= 2+ 2
ZEO.-S’ tlrafnslar:on - . Ix b} y = 20x + 132 &) y=—3{x ~ M+ 4
i -;“‘f:“ 2 AQy=—xr+4 _ Hy=5(x+22-3
if) reflecrion .
. = 4 2 y = —x2 + 2 = el 2 — 4
) (4, 0. x = —4 4, a)y x )y 1x €) y=(x — 5}
byy=(x+,3?% dyy= Exz Dy=-2x+ 12
5 a)y=x*+4
byy=—{xr— 52
c} Answers may vary, e.g., ¥ = 2(x — 2)2 -3

d} Answers may vary, e.g., y = —0.5(x + 32 + 5
€) Answers may vary, e.g., y = 20x — 4} — 8
£) Answers may vary, e.g., y = —0.5{x — 3)* — 4

NEL Answers 579




6. a)y= 05+ 22+ 3
byy=20+1D*— 1

7. ayx=5y= —4(x — 5% + 3
b)x = 1.5y =4 — 1.5)% + 3

dy=(+2?-3
dy=-x+22+5

2
8. Answers may vary, e.g., ¥ = —E(x -3 +2

b) Answers may vary, €.g., vertex: about (2.5, 4625);
y = —509(x — 2.5 + 4625

<) Zero DVDs were sold. This shows fimits of making predictions
into the future. The prediction assumes that the decreasing trend
in sales continues indefinitely, which may or may not be the case.

d) regression: y = —484x? + 2440x + 1553; standard form of
relation in partb): y = —509x2 4+ 2545x + 1443.75; reasonably
accurate

10. a) quadratic; the height values increase and then decrease.

b} jg%h.

€} Answers may vary, €.g., about (1.5, 16.25)

&) b= —5(— 1.5* + 1625

e) 8.4375m, 159375 m

£) not effective; the height is negative, which would mean that the
ball is under ground level.

g) regression: b = —5:2 4+ 15¢ + 5; standard form of refation in
partb): £ = —5¢2 + 15¢ + 5; highly accurate

11. a) 4750 TR o )

4000+ -
3750 4

Price {3)

b) Answers may vary, e.g., R = —1200(p — 1.8)% + 4100

€} Answers may vary, e.g., about $4000

d) Answers may vary, e.g., $1.80

€) regression: R = — 1200p2 + 4440p; standard form of relation in
pare b): R = —1200p? + 4320p + 212; reasonably accurate

580 Answers

12.

13.

14.

15.
16.

17.

18.
19.

a) Answers may vary, c.g., in this model, x is the number of years
since 2003 and y is the number of imported cars sold. |

Sales vs. Year

sales of imported
cars (number sold)

Years since 2003

b) Answers may vary, e.g, y = 70(x — 2)* + 3760

¢) Answers may vary, e.g., abour 4390

d) Answers may vary, e.g., about 3830. This is reasonably accurate
since it is about 1.5% higher than the actual value.

€) regression: y = 77x% — 288x + 4036; standard form of relation
in part b): y = 70x® — 280x + 4040; reasonably accurate

b = 0.000 083 5(x — 758)? + 2, where 4 represents the heigh of

the cable from the road and x represents the horizoneal distance from

one of the towers )

Strategy 1: The vertex is (20, 2000). Substitute (40, 0)}-in

b = aft — 200% + 2000 to determine the value of a.

Strategy 2: The two zeros are (0, 0) and (40, 0}. Substitute the vertex

(20, 2000) in b = at{t — 40) to determine the value of a.

p = —0.6(d — 75)* + 1600

Answers may vary, €.8.

Quadratic Relations

Standard Form:
Use standard

form to connect
to a graph when
using technology to
obtain a quadratic

regression.

Factored Form:
Use factored form
to connecttoa
graph when the zeros
and one other point
on the graph are

Vertex Form: Use vertex form
to connect to a graph when the
vertex and one other point on
the graph are known.

a)y:2(x—1)2~1
byy=—2(x+ 3?2 -1
c)y=—2(x+3)2—4
b=06c=7

k
x=ht., ]
a

dyy=12(x+ 3?2~ 1
c)y:O.S(X*ﬁ)z—G

Lesson 5.5, page 293

1.

2.

3.

a)y=2x2+3
byy = —3(x — 2)

a} minimum value: 3

gy=—x— 3)2 — 2

d) y =050 + 3.5)% + 183

¢) maximum value: —2

b) maximum value: 0 d) minimum value: 18.3

a) y = —0.0625:2

b} The value of « is the same in each of these equations since the
parabolas are congruent.

NEL




4, a)y=-22+3 y=3x+3+2 Lesson 5.6, page 301
5
by = (x—2) é)y=—1—6(x—5)2w3 1. x=-2
_ 2. Answers may vary, e.g., (0.5, 0}, (2.5, 0)
. =(x+ 1?4 =—(x— 47 + 4 yvary: eg
oWy=btl) oy (: 4 3. y=20—25%~ 15
by =2(— 4 -2 dy=—xt+4 4 ayx=5
b {5, 8y = —2x—5)* + 8
6. a) sandard form: y = x> + 2x — 3; c)) ;e:ex_scz -)I-yZOx _ f; 2
factored form: y = (x ; D+ 3) 5. a) i) Answers may vary, iii) {—3, —10)
b) standard fosm: y = 2x? — 16x + 30; e.g (=7, 0), (1, 0) i) y = (c+ 32 — 16
factored form: y = 2(x — 5}x — 3) i) x; _3’ T
= —y 2 — . :
<) standard form: y x? + 8x — 12 b)i) Answers may vary, i) (3, —17)
factored form: y = —{x — 2)(x — 6) e.g. (0, —8), (6, ~8) i) y= (c— 32 — 17
1 i oL T
d) standard form: y = ——x2 + 4; i) x=23
12 c} i) Answers may vary, iii) (2, 50}
factored form: y = ——2'(x2 -8 eg., (—3,0), (7,0 iv) y= —2(x— 2% + 50
_ a2 i) x=12
8. minimum value: —10;y = 2{x — )2 — 10 i) x=—2 V) y = 3 + 2)2 — 10
ey o= ol — .
9. a) SFtandar;l fform-y —(x ;)*zf + 135): ¢} i) Answers may vary, jii) (—2.5, —6.25)
acrored form: y = (x ~ 5)(x — 2. (=5, 0), (0,0 . = (x + 2.5 — 625
b) standard form: y = 2x? + 4x — 16; i ig= (_2 5 » 0.0 M=t )
factc:irec([if;)rm:.y -_; 2(x2+ 4= 2) 4 f) i) Answers may vary, it} (5.5, —9.25)
¢} standard form: y = —x° — 10x — 24; e (0,21), {11, 21) W y= (- 5.5)2 — 9.25
facrored form: y = —(x + 4)(x + 6} W) x=55
d) standard form: y = —3x% — 18x + 48; 6. y=—(x— 4'}2 +2
factored form: y = —3(x + 8)(x — 2) 7. a) i) Answers may vary,
10. a) facrored form: y = 2x(x — G); e, (0,5), (6 5}, o
vertex form: y = 2{x — 3)* — 18 i ('3g"_43 P e
b) factored form: y = —2(x — 8)}(x — 4); D) ’: o —3) — 4 i
vertex form: y = —2(x — 6)2 + 8 }’ o 3{
¢} factored form: y = (2x + 3){x — 2); é 1'0
vertex form: y = 2(x — 0.25)% — 6.125
d} facrored form: y = (2x + 5%
vertex form: y = 4(x + 2.5)%
11, $5.00 b)i) Answers may vary, iv)
12. translation 4 units right and £0 units up eg., (0, —11), (4, —11)
13. a) 1997 c) $14.81 i) (2, —15)
b) $5.09 d) C = 0.06{ — 2.25)* + 5.056 25 i) y=(x—-22-15
1k 1
14. Answers may vary, e.g., J = —7—2x2 + 22,y = —gxl + 24
>
-
2
(1]
-
i
c) 1} Answers may vary, iv)
15. a) P= —20(x — 2)> + 3380 _egn (0,711 (6, -10)
b) A ticket price of $13 gives a maximum profit of $3380; about “) G.7 s
260 rickers sold. ) i)y = 26— 3 +7
16. No. Clearance 8 m from the axis of symmetry is only 26.928 m.
17. (0, —4}
18. Answers may vary, e.g., disagree. Vertex form is best for derermining
maximurn znd minimum values, because they equal the y-coordinate
of the vertex. Factored form, or standard form with technology when )

the quadratic refation is not factorable, is best for determining zeros.
19. maximum value: 1

i 1
20. a) lefey = “gx(x = Bhrighty = —g(x — 2¥x— 10) b) 3.2m
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‘ £) i) Answers may vary,

d) i) Answers may vary, iv} . ol
eg., (0, —13), (—6, —13} : R x

i (5.9 g S g
i) y= —(c+3)2 -4 B :

e} i) Answers may vary,
eg., (0, -3), (4, —3)
i) (2,1
i) y = —0.5(x — 2> — 1

eg, (0, 11), (5, 11)
ii) (2.5, -L1.5)
i) y = 2x — 252~ 15

8.  Answers may vary, e.g., strategy 1: factor directly; serategy 2: use
partial factoring to write the relation in vertex form; x = 4; writing
the relation in vertex form requires less calculation.

3
9. a=—6=-6
4 ‘
10. a=1,6= -2
11, 1125m
12, 5.05m
13. $7.50
14. a) 1977 b) abour 1215t ¢) about 1522 ¢
15.  Answers may vary, c.g,,
y=ax +bx+c¢
/ Factors? \
no yes
l y = alx — Al — 5)
y=ax(x—p)+c i .
l zeros:x =randx =s
Points (0, ¢) and {p, ¢) Points [r, 0) and (s, 0}
are on the parabola. are on the parabola.
equation of the equation of the
. L . . rts
axis of symmetry: x = 5 axis of symmetry: x = 5
Y re
Substitute this x-value into either eguation
to determine the y-value of the vertex.
582  Answers

16.
17.

15 000 m?
$2.00; 1050

Chapter Review, page 304

1.

W

10.

a) Answers may vary, e.g., y = 4x%, y = 10x?

b) Answers may vary, e.g., y = 0.1x2, y = —0.4x?

¢) Answers may vary, e.g., ¥ = —6x%,y = —10x?

Substitute the value of p ineo y = x2. If the y-value is less than 4, then
the parabola is wider than y = x2. If che y-value is greater than 4,

then the parabola is narrower than y = x2.

a) i b) iii c iv d)i

d); vertical compression by a factor of 2, reflection in the x-axis,

translation 3 units to the right and 8 units up; therefore, ‘

a=—2,(hk = (3,8)

Same; Both include vertical streiches by a factor of 2. Different: One

includes a eranslation 4 units right and 5 units up; the other includes

2 translation 5 units right and 4 units up.

y= —(x— 672 —8

a} He needed to stretch the graph vertically before translating it.

b) Start by reflecting the graph of y = x? in the x-axis. Then stretch
the graph vertically by a factor of 2. Finally, translate the graph so
that its vertex moves to (4, 3).

€Ay

2
a))’=§(x+5)2+1

byy=4x+ 1) -7
Qg y=2x—77?

1
Gy="l-42+s

)
a)y=5(x+ 332 +2
byy= 26— 12+ 5

a} Answers may vary, e.g., in this model, x is the number of years
since 2002 and £ s residential energy used.

s

b) Answers may vary, e.g., aboue (1.57, 1326);
E=—13(x — 1.57)? + 1326
) about July 27, 2003

NEL




12.
13.

14,

NEL

b} Answers may vary, e.g., about (2.5, 61)

<} Answers may vary, e.g., —5(x — 2.5)* + 61

d) regression: y = ~5x2 + 25x + 30; standard form of relation in
part ¢): y = —5%* + 25x + 29.75; very accurate

1.4 kg/ha

3 000 P

10 20 30 40
Ticket price (5}
b) maximum profit of $6050 at a ticket price of $20

Ayl y=(— 3)x— 5
i) (4, -1 -
it} y = (x — 4y — |

iv) T

B 5= 2+ 40 — 8)
W (@2 -72)

T3

i)y =206x— 2 - 72

i) y=—-Qx+72x— 1} iv) i
ii) (—1.5,16) :
i) y= -4+ 1.5 + 16

15.

16.

17.

a) Answers may vary, e.g, {0, 5), (=2,5)y = (x + 1?2+ 4

b) Answers may vary, c.g., (0, —3), (6, 3}y = —{x — 3% +6
¢} Answers may vary, e.g., (0, —147), (14, =147} y = —3(x ~ 7)
d) Answers may vary, e.g., (0, 41), (10, 41); y = 2{x — 512 -9
a)y=(x~3)2"17 c)y=3{x+2)2—10

b) y = —2(x — 2> + 50 dy= 22— 32 +7
a) l.1m

b) maximum height: 27.0 m artime 2.3 s

Chapter Self-Test, page 306

1.

w N

wop

a)y=-;-(x—1)2—9

1
b) vertical compression by a factor of 7 translation 1 unit right and

9 units down
a)y= —4lx— 7 +5 b) y=3(x— 32— 12

e

6_
2" S :

KRR R
290 o

Answers may vary, ¢.g. y = 2{x — 4)% ~ 10

a) P= —2{x— 3)x =9

b} zeros: 3, 9; break-even values {in $100 000s)

c) number of shoes sold: 600 000;
maximum profit: $1 800 000

w4 .
o

a)

b) vertex: (2.5, 115); b = —5(z — 2.5)2 + 115;
b= —5:Z + 25¢r + 83.75

) regression: # = —5¢2 + 24r + 88; very close to model
for part b)

d) maximum heighe: 116.8 m 2.4 s after it is launched

e) about 7.23 5

Chapter 6
Getting Started, page 310

1.

vertex: (—1, 8);
equation of the axis of symmetry: x = —1,
zeros: —3, 1

b i

a) iii o) i

583

Answers
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