10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

a) (7x + 2)(x — 3)
b) (4a + 3)(a + 5)

o (2x — 1)(6x — 5)
d) 2n — 59)(3n + 2y)

a) 10 and 50 watches b) $800
a) 4x2 4+ 12x + 9 = (2x + 3)?

b) 64x2 — 9 = (8x — 3)(8x + 3)

a) (12x — 5)(12x + 5) d) 2x — 9)?

b) (62 + 1)2 e (x+5—)x+5+y)
o) 2x(3x? — 169)(3x> + 169) ) (x — 3 — 29)(x — 3 + 2y)
No. Answers may vary, e.g., x2 + 25 cannot be factored because
it has two terms and no common factors, and it is not a difference
of squares.
Expanding an algebraic expression is the reverse of factoring it.
Answers may vary, e.g., expanding (x + 2)(x — 4) gives
x? — 2x — 8, while factoring x? — 2x — 8 gives (x + 2)(x — 4).
a) (7x + 2)(x — 4) d) 4(x — 9x — 2)
b) (823 — 5)(84% + 5) e) (4x + 5)(5x +9)
c) (3c — 2)(6a — 5) f) (22— 8)(z2 —5)
a) 25 +5)(s— 1) d) (4s — 117)(4s + 119
b) 5+ w3 — w e (3 — 597
o (2% — 8)(z2 + 4) f) (x+ 8= 5k + 8+ 5
a) The three dimensions are 2x + 5, 3x + 1, and 3x — 1.
b) The three dimensions are 9 cm, 7 cm, and 5 cm; the volume

is 315 cm?3.
a) 5, 1)
b) (6, 0)

o) (0, 500)
d) (1.75, —10.125)

e) (—2, —16)
f) (=5,0)

Chapter Self-Test, page 242

1. ag =1 0=38
b) Answers may vary, e.g, ® = 9; B =4 @ =3
0®=3M0=1 0=23
d) Answers may vary, e.g., ® =7; =5 @ =70
2. a)4x?—10x+ 6= (2x — 3)2x — 2)
b) 2x2 + 7x — 4 = 2x — D)(x + 4)
3. a) 10x3(2x% = 3) o) (36 +5)2a+7)
b) —2yc(4c? — 2y + 3) d) (r + 3)2s + 5)
4. a) Answers may vary, e.g.,
i) using a perfect square pattern: (5x — 3)?
ii) using an area diagram:
5x =3
5x 25x2 —+15x
-3 —15x 9
b) Answers may vary, e.g., I prefer the perfect-square method because
it is more direct.
5. a) (x+ 1)x —7) o) 3(x — 2)?
b) (a — 5)(a + 2) d) m(m + 4)(m — 1)
6. a) 2x + 1)(Bx — 2) o (3x + 2)?
b) 22n — 1)(2n + 3) d) a(Bx + 4)(2x — 1)
7. Answers may vary, e.g.,
a) length = 2x + 3, width = x + 4
b) length = 2x + 5, width = 2x + 8;
expression for area: 4x% + 26x + 40
) length = 6x + 9, width = 3x + 12
574 Answers

8. a) (15x — 2)(15x + 2) o (x3 = 23 + 2y
b) (32 — 8)? ) B+n—5*=m~—27?
9. Answers may vary, e.g., first, I factor the equation as
y = (2x — 1)(x — 5). This gives me zeros at x = 0.5 and x = 5.
I know that the x-value of the vertex is halfway between these values,
so it is 2.75. I substitute this value into the equation above to solve for
the y-value: y = (2 X 2.75 — 1)(2.75 — 5) = —10.125. Therefore,
the vertex is located at (2.75, —10.125).
Chapter 5
Getting Started, page 246
1. a)ii o v e i
b) iii d) vi f) iv
2. a) figure C; each square of figure A is translated 6 units left and
6 units down.
b) figure D; each square of figure A is reflected in the x-axis.
¢) figure B; each square of figure A is reflected in the y-axis.
3. a)l3 b) 0
4. a) zeros: —5, 3; equation of the axis of symmetry: x = —1;
vertex: (—1, —16)
b) zeros: 4, —1; equation of the axis of symmetry: x = 1.5;
vertex: (1.5, —12.5)
¢) zeros: 0, —3; equation of the axis of symmetry: x = —1.5;
vertex: (—1.5, 9)
5. a2 (1,9 b) (3, —8) o) (0,0) d) (3,9
6. a) translation 5 units right and 3 units down
b) translation 3 units right and 6 units down
c) translation 2 units left and 3 units down
7. a) zeros: —1, 2; equation of the axis of symmetry: x = 0.5;
vertex: (0.5, —9)
b) zeros: —3, 0; equation of the axis of symmetry: x = —1.5;
vertex: (—1.5, 2)
8 a)y=x>+9x+20 o y=—3x2—9x+ 84
b)y=2x>+x-6 d) y =2+ 10x + 25
9. a) T4 <) 1003Y
8
6
4 .
2 .
X X
0-8-6-4-2° 2 8f6-4-2° 2 4 6
2] 207
b) P34 d) oY
4 81
2 6
X
T T T T T 4 T
6 -4 2 4 6
24
X
10 -8 -6 -4 2 ° 2
-2
10. y = 2(x + 4)(x — 6); =50

NEL



11.  Answers may vary, e.g.,

Definition:

A relation that can be described
by an equation with a polynomial
whose highest degree is 2

Special Properties:

The graph has a vertical line of
symmetry. The graph also has a
single minimum or maximum value.

/" Quadratic ™\

Examples: Non-examples:
y=x2+9x+2 y=x+9
y =2(x +4)(x — 6) y=x3+9x+3
y=4x+22-3 y =
Lesson 5.1, page 256
1. a)iv b) iii o i d) ii
2. a) (1,5 b) (=2, -12) ¢ (5,15 d) (—4,8)
3. a) Answers may vary, e.g., y = 4x%y = 1.01x?
b) Answers may vary, e.g., y = 0.5x2;y = —0.1x2
©) Answers may vary, e.g., y = —3.1x% y = —6x?
4. 2 04 d 10fY
8 81
6 6
. 44
X
6 -4-2° 2 4 6 6 -4 2° 2 4 6
-2 -2
b) N D) ing
X X
6 4 6 6 -4 -2 2 4 6
4 4
-6
-8
<) N4 £) 4
X -
%6 -4 -2 2 4 6
41 4
6 2\
X
_8 1 T T T 0 T T T
6 -4 -2 2 4 6
22
5. a) vertical stretch by a factor of 4; y = 4x2
1
b) vertical compression by a factor of > reflected in the
1
x-axis; y = *Exz
©) vertical stretch by a factor of 2.5, reflected in the x-axis; y = —2.5x2
1 1
d) vertical compression by a factor on; y = " x?

6. Choose the point (2, —0.5), and substitute this point into y = ax?;

solve for #; Answers may vary, e.g., y = —0.125x2.

NEL

10.

1.

12.

13.
14.

Lesson 5.2, page 262
1.

5
a) Answers may vary, e.g., y = _gxz

3
——x

16
a) vertical stretch by a factor of 4; (2, 16)

b) Answers may vary, e.g., y = 2

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

)

¢) vertical compression by a factor of 0.25; (2, 1)
d) reflection in the x-axis, vertical stretch by a factor of 5; (2, —20)
e) reflection in the x-axis; (2, —4)

1 4
f) vertical compression by a factor ofg; (2, *>

5
Answers may vary, €.g., ) = — 5 x?
Disagree. Changing the value of # to 1 or —1 will make y = ax?
congruent to y = x2.
Direction Shape of Graph
of Opening | Description of Compared with
(upward/ | Transformation Graph of y = x?
Equation | downward) | (stretch/compress) | (wider/narrower)
y = 5x2 upward stretch narrower
y = 0.25x%| upward compress wider
1
y= 7§x2 downward compress wider
y = —8x? downward stretch narrower

a) All the y-coordinates are multiplied by a negative number. This

2 are reflected in the

means that all the points on the graph y = ax
x-axis, causing the parabola to open downward.

b) The y-coordinates of the points on the graph are multiplied by a
fraction whose magnitude is less than 1, so the points are moved
toward the x-axis, making the parabola wider.

¢) Since the y-coordinate of the vertex is 0, and multiplying 0 by any

number results in a value of 0, the vertex is not affected.

It has the same effect on all graphs.

a) As the value of z increases, the radius of the circle decreases. As the
value of # decreases, the radius of the circle increases.

b) The graph of ax? + by? = 72 is a circle that has been stretched
or compressed both horizontally and vertically for all values of
aand b, where 2 # 1 and & # 1. The resulting oval shape is
called an ellipse. As the value of # increases, the width of the oval
shape along the x-axis decreases. As the value of 2 decreases, the

SIoMSuUy

width of the oval shape along the x-axis increases. As the value
of & increases, the width of the oval shape along the y-axis
decreases. As the value of & decreases, the width of the oval shape

along the y-axis increases.

A h=3k=0y=(x—3)7?
b)h=0,k=—4y=x>—4
Qh=-2k=0y=(x+2)?
d)b=0,k=5;)/=x2+5

& h=—6k=—-7y=@x+6>—7
Hh=2k=5y=x—-2?%+5
b) v d) iv

a) iii o) ii
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3. a) y d) oy 3. a) 6V <) 107
6
8 4 8]
4 4
| 61 ] 61
X 44 T T o T d 4
— S — 8 \6 -4/- 2 4
6 -4 - 4 6 2- E 1
4 4 X
T T T T o — -4 1 T 1o T
-4 -8 -6 -4 -2 2 4 42 2 4 6 8
2 -6 22
b) Yy D) Y
10 8 b) 10
8 6
6 4 .
4 1 . ul
3 e ] X
x 8 6 -4 - 214 1
T O T T T T T X
-2_2i 3141618 o5 ! f o[ ‘\ z
2
D) £ 103
4. a) reflection in the x-axis, translation 9 units up
81 b) translation 3 units right
6 ¢) translation 2 units left and 1 unit down
d) reflection in the x-axis, translation 6 units down
4 . . . .
e) vertical stretch by a factor of 2, reflection in the x-axis, translation
21 N 4 units right and 16 units up
— — T 1
! Ty 4 29 2 4 6 8 f) vertical compression by a factor of —, translation 6 units left and
-6 2 4 6 -2 2
12 units up
i 1
4. a) The parabola moves 5 unfts u.p . g) vertical compression by a factor of —, reflection in the x-axis,
b) The parabola moves 3 units right. 2
¢) The parabola is reflected in the x-axis and vertically stretched translation 4 units left and 7 units down
by a factor of 3. h) vertical stretch by a factor of 5, translation 4 units right and
d) The parabola moves 7 units left. 12 units down
1
) The parabola is vertically compressed by a factor of > 5. a) 9 10
f) The parabola moves 6 units left and 12 units up. 81
5. a) vertex: (0, 5); equation of the axis of symmetry: x = 0 6
b) vertex: (3, 0); equation of the axis of symmetry: x = 3 4
¢) vertex: (0, 0); equation of the axis of symmetry: x = 0
d) vertex: (=7, 0); equation of the axis of symmetry: x = =7 2/ N
e) vertex: (0, 0); equation of the axis of symmetry: x = 0 —T— T/
f) vertex: (—6, 12); equation of the axis of symmetry: x = —6 8T T4 2 217
Lesson 5.3, page 269 b) d) Yy N
1. a) translation 3 units down i3 S AP T B
b) translation 5 units left 2
1 -4 1
¢) vertical compression by a factor of > reflection in the x-axis 4 t
d) vertical stretch by a factor of 4, translation 2 units left and 16 units 21 5
down —oT T S
2. a) i) upward i) (0, -3) i) x=0 2,1 2 46 810 104
b) i) upward ii) (—5,0) iii) x = —5
c) i) downward ii) (0, 0) iii) x=0
d) i) upward i) (=2, —16) iii) x = =2
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NEL

LAREVY M
14
124
10 1
8-
6-
4.
2.
X
2012 4 é&é 10
f) ¥4
0-
18
16
14
124
104
8-
6.
4.
2
x
IR EPEBRE S N
a) ii o) iv
b) v d) vi
a) Y

b)

©)

g

d)

2 -
X
0 -8 -6 -4 2% 2 |
-2 %
e) 6 y
4 .
X
4 2 Y 2 4/6 8
]|
X
-220 2| 4 [6 8 10 63
f)
-4 104
_6 4 8
_8 4 6
-]0 4
_"2 4
-14 N T T T T X
4 -4 -2 2 4
-2
-4
8.
Stretch/ Reflection | Horizontal/
. Quadratic Compression | in the Vertical Axis of
g r Relation Factor x-axis Translation | Vertex |Symmetry
111
y =3k —2)? 3 no 2right, |(2,-5) | x=2
-5 5 down
y = 4x + 2)? 4 no 2 left, (=2, -3)| x=-2
- 3 down
y=—(x—-1)2 1 yes 1right, |[(1,4) x=1
+4 4up
y = 0.8(x — 6)? 0.8 no 6 right (6, 0) xX=6
y=2x2-5 2 no 5down [(0,-5) | x=0

9. Answers may vary, e.g.,
y=+2?%+ 3
y =2+ 22+ 3,

y=(x+2?2+3
y=2x+2?>+3
y=—(x+2?2+3

y = —(x+ 2)> + 3.The second
graph is a vertical stretch of the first
graph by a factor of 2. The third
graph is a reflection of the first graph

in the x-axis.

12
10
8

Answers

577

SIoMSuUy




10.

a) 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 bedsheet, 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 than the object with the parachute is dropped, or at an
carlier 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
1. ay=-—x*+5 c))/=§x2—6
b) y = 5(x + 2)? d)y=-6x—23?%+ 4
12. a) 6V c) 4
. 2.
X
24 ——Fr
N 2 4/6
SR A
-2
-4
-6
b) 10y d) PYid
i 4
i 24
) x
w3 RS SR AP AT:
2- 21
X
T T 7T L0 T T -4
8 6 -4 -2 214
2 -6
- . 2 .
13.  The equation in part ¢) is y = —g (x — 3)%2 + 5. The vertex is
at (3, 5), so the equation is of the form y = a(x — 3)? + 5. The
parabola opens downward, so  is negative. Substituting for point
(0, —1) in the equation gives —1 = a(—3)% + 5. Solving for 2
g 2
gives a 3
14. a) 4s b) 2500 m
15. a) h
20
16 1
E 124
=
W 81
]
I 4
1|
SEFEEEEEREE
.4_
Time (s)
b) 21 m
c)2s
d) about 0.5sand 3.5 s
e) about 4 s
578 Answers

16.

17.

18.

Answers may vary, e.g., translation 5 units right and 8 units up:
y= (- 5)2 + 8; reflection in the x-axis, translation 5 units right
and 26 units up: y = —(x — 5)* + 26; vertical stretch by a factor

17 17
of? and shift 5 units right: y = ? (x — 5)2.

standard form: y = 2x% + 12x — 80;
vertex form: y = 2(x + 3)2 —98
Answers may vary, e.g.,

Translation: Reflection:
3 units left, 4 units up reflected in the x-axis
= —2x +372+4

Vertex:
(=3.4)

y
Stretch/Compression:
stretch by a factor of 2

19.

zero: k— lorl

Mid-Chapter Review, page 274

1.

2,

a) 10_y 9]
8
X
6 — T
-6 -4 6
4_
X
64212121416
-2
b) 4 d 104
. 8_
T T 0 T T T 3 6
-6 -4 24 4 6 4
-4 2]
-6_ T T ) T T T
6 -4 -2 2 4 6
_8_ -2 4

a) vertical stretch by a factor of 4; y = 4x?2

b) reflection in the x-axis; y = —x2

a) h=2,k= -3 b) h = —4, k=6
y:(x*2)2*3 )/:(x+4)2+6
WY
2
104
8-
6-
4
2

(=]

N

EL




NEL

Answers may vary, e.g., y = (x + 3)2 — 3,y = (x + 2)? — 2,

y =+ 1)2— 1,y=x2,y= x—1)2+ 1,y = (x—2)2+ 2,

y=(x— 3)2+ 3

a) vertical stretch by a factor of 3, reflection in the x-axis, translation
1 unit right

b) vertical compression by a factor of 0.5, translation 3 units left and
8 units down

c) vertical stretch by a factor of 4, translation 2 units right and 5 units
down

. . 2 . .
d) vertical compression by a factor of 3 translation 1 unit down

¢) Answers may vary for
points labelled, e.g.,

a) Answers may vary for

points labelled, e.g.,

6V i
|
. 49| |
-6 S0
|
| X
ol T T T T T
-2 274 .6 8 10
24 17 3-1)
|
*1 Vio.-s)
2,-5
6 1
b) Answers may vary for d) Answers may vary for
points labelled, e.g., points labelled, e.g.,
y 'Io M y
x=0
8
1 fos
1,0 )
(| )| 3 4

/24 2
X

TR

(0,-1)
a) i) stretch by a factor of 1, iv) 10
translation 2 units right
and 1 unit up \
ii) no reflection 6
iii) (2, 1), x = 2 4
2 .
X
v ap N AP
2
b) i) compression by a factor iv) 2
of 0.5, translation X
4 units left i

ii) reflection

iii) (=4, 0), x = —4

) i) stretch by a factor of 2, iv)
translation 1 unit left and X
8 units down _é ] "1 é
ii) no reflection
iii) (=1, =8),x = —1
d) i) compression by iv) P3id
a factor of 0.25,
translation 5 units up 4]
ii) reflection 24
i) (0,5),x = 0 g
-6 /4 - 2 4\6
24
-4
-6

8. [Ifa > 0, then £ > 05 the vertex is above the x-axis and opens
upward. Answers may vary, e.g., y = 3x2 + 2
If 2 < 0, then £ < 05 the vertex is below the x-axis and opens
downward. Answers may vary, e.g., y = —3x% — 2

Lesson 5.4, page 280

1. a)iii b) iv i d) ii
a)y=alx—4>—12,a# 0
1
b)a=—
) a 3

1
c)ng(x—4)2—12

. . 1 . .
d) vertical compression by a factor of 3 translation 4 units right and

12 units down

D)
jEt

3. a)y=0.25x2
b)y = 2(x + 1)?
0y= —x2+ 4

4. a) y = 4x?

dy=-x-172+2

€ y=3x—2%*+4

f)y=56+2?%-3
Jy=-—x>+2 &y=Kx—-5>—4

b)y = (x + 37 d)}'=%x2 £)y= 20+ 17

5 a)y=x>+4
b)y = —(x—5)?
©) Answers may vary, e.g., y = 2(x — 2)> — 3
d) Answers may vary, e.g., y = —0.5(x + 3)> + 5
) Answers may vary, e.g., y = 2(x — 4)> — 8
f) Answers may vary, e.g., y = —0.5(x — 3)% — 4

Answers 579
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6. a)y=—-05x+22%+3 Jy=(x+2?2-3
b)y=2x+ 172 —1 dy=-x+22+5
7. ayx=5y=—4x—5*+3
b)x =15,y =4(x — 1.5 + 3
2
8. Answers may vary, e.g., y = —g(x -3?%+2
9.
b) Answers may vary, e.g., vertex: about (2.5, 4625);
y = —509(x — 2.5)% + 4625
¢) Zero DVDs were sold. This shows limits 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 = —484x2 + 2440x + 1553; standard form of
relation in part b): y = —509x% + 2545x + 1443.75; reasonably
accurate
10. a) quadratic; the height values increase and then decrease.
b 46%h
144
12
— 10
£
£ 87
)
v 6
I
4
2
1]
0 T T T T T T
05 1 15 2 25 3
Time (s)
c) Answers may vary, e.g., about (1.5, 16.25)
d) h=—5(— 1.5?2 + 16.25
e) 8.4375 m, 15.9375 m
f) not effective; the height is negative, which would mean that the
ball is under ground level.
g) regression: »# = —5¢2 + 15¢ + 5; standard form of relation in
partb): / = —5¢2 + 15¢ + 5; highly accurate
11. a) 4250 PR
4000
3750 4
3500
& 3250
"o 3000 +
S 27504
£ 25001
3 2250
o 2000 A
1750
1500
1250 A
0
1T 2 3
Price ($)
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
e) regression: R = —1200p% + 4440p; standard form of relation in
partb): R = —1200p2 + 4320p + 212; reasonably accurate
580  Answers

12.

13.

14.

15.
16.

17.

18.
19.

2.

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

Sales vs. Year
42007
4100
4000 +
39001 \*

3800 .
3700 3 X

o1 2 3 4
Years since 2003

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

¢) Answers may vary, e.g., about 4390

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

e) regression: y = 77x2% — 288x + 4036; standard form of relation
in part b): y = 70x2 — 280x + 4040; reasonably accurate

b = 0.000 083 5(x — 758)%> + 2, where / represents the height of

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

one of the towers

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

b = a(t — 20)% + 2000 to determine the value of 4.

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

(20, 2000) in 4 = at(t — 40) to determine the value of 4.

p = —0.6(d — 75)* + 1600

Answers may vary, e.g.,

Sales of imported
cars (number sold)

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 connect to a
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=2x—-12%-1
b)y=—2x+3?—1
Jy=—2x+3?—-4
b=06,c=7

dy=12(x+32—-1
€ y=05x—32>—-6

k
x=h+t,—
a

Lesson 5.5, page 293
1.

a)y=2x>+3
b)y = —3(x — 2)2

a) minimum value: 3

dy=—(x—3?%*-2

d) y = 0.5(x + 3.5)2 + 18.3

¢) maximum value: —2

b) maximum value: 0

a) y = —0.0625x"

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

d) minimum value: 18.3

NEL
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10.

11.
12.
13.

14.

15.

16.
17.
18.

19.
20.

NEL

a)y=—-2x>+3
b)y = (x— 2)?
a)y=(x+1)2—4
b)y = 2(x — 4?2

o y=3k+32>+2
D e
dy= 16(x 57— 3
Jy=—(x—4>+4
d)y=—%x2+4

a) standard form: y = x% + 2x — 3;
factored form: y = (x — 1)(x + 3)
b) standard form: y = 2x> — 16x + 30;
factored form: y = 2(x — 5)(x — 3)
¢) standard form: y = —x2 + 8x — 12

factored form: y = —(x — 2)(x — 6)

d) standard form: y = *%xz + 4;

1
factored form: y = *E(xz - 8)

y= =05 — 3)% + 12.5

minimum value: —=10; y = 2(x — 1) — 10

a) standard form: y = x2 — 8x + 15;
factored form: y = (x — 5)(x — 3)

b) standard form: y = 2x2 + 4x — 16;
factored form: y = 2(x + 4)(x — 2)

o) standard form: y = —x? — 10x — 24;
factored form: y = —(x + 4)(x + 6)

d) standard form: y = —3x2 — 18x + 48;
factored form: y = —3(x + 8)(x — 2)

a) factored form: y = 2x(x — 6);
vertex form: y = 2(x — 3)? — 18

b) factored form: y = —2(x — 8)(x — 4);
vertex form: y = —2(x — 6)> + 8

¢) factored form: y = (2x + 3)(x — 2);
vertex form: y = 2(x — 0.25)> — 6.125

d) factored form: y = (2x + 5)%
vertex form: y = 4(x + 2.5)%

$5.00

translation 4 units right and 10 units up

a) 1997 c) $14.81

b) $5.09 d) C = 0.06(r — 2.25)* + 5.056 25

11 1
Answers may vary, e.g., y = *7*2962 + 22y = *gxz + 24

a) P = —20(x — 2)2 + 3380

b) A ticket price of $13 gives a maximum profit of $3380; about
260 tickets sold.

No. Clearance 8 m from the axis of symmetry is only 26.928 m.

(0, —4)

Answers may vary, e.g., disagree. Vertex form is best for determining
maximum and minimum values, because they equal the y-coordinate
of the vertex. Factored form, or standard form with technology when
the quadratic relation is not factorable, is best for determining zeros.

maximum value: 1

1 1
a) left: y = *gx(x — 8);right: y = *g(x — 2)(x — 10) b) 3.2 m

pPWN =

Lesson 5.6, page 301

x = —2

Answers may vary, e.g., (0.5, 0), (2.5, 0)

y=2x—-25%*-15
a)x =5

b) vertex: (5,8); 3 = —2(x — 5)* + 8

o y= —2x>+ 20x — 42
a) 1) Answers may vary,
e.g., (—7,0),(1,0)
i) x = —3
b) i) Answers may vary,
e.g., (0, —8), (6, —8)
i) x =3
c) i) Answers may vary,

e.g., (—3,0), (7,0

i) x =2
di (0,2),(-42)
i) x = —2

e) i) Answers may vary,
e.g., (—5,0),(0,0)
i) x = —2.5
f) i) Answers may vary,
e.g. (0,21), (11, 21)
i) x = 5.5
y=—(x—4%*+2
a) 1) Answers may vary,
e.g., (0,5), (6,5)
i) (3, —4)
i) y = (x — 3)2 — 4

b) i) Answers may vary,
e.g., (0, —11), (4, —11)
ii) (2, —15)
i) y = (x — 2> — 15

c) i) Answers may vary,
e.g., (0, —11), (6, —11)
i) (3,7)
i) y = —2(x — 3> + 7

iv)

iii) (—3, —16)
ivyy=@x+3?%-16

iii) (3, —17)
iv)y=@x-3?2-17

iii) (2, 50)
iv) y = —2(x — 2)2 + 50

iii) (—2, —10)

iv) y =30+ 22— 10
iii) (—2.5, —6.25)

iv) y = (x + 2.5 = 6.25

iii) (5.5, —9.25)
iv) y = (x — 5.5)% = 9.25
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10.
11.
12.
13.
14.
15.

582

d) i) Answers may vary, iv) 2
e.g., (0, —13), (—6, —13) X
i) (=3, —4) !
i) y = —(x + 3)> — 4
e) i) Answers may vary, iv)
e.g., (0, =3), (4, —3) X
i) (2,-1) 8
i) y = —0.5(x — 2)2 — 1
f) i) Answers may vary, v) 08V
e.g., (0, 11), (5, 11) 'y
i) (2.5, —1.5)
i) y = 2( — 252 — 15 il
4
2-
X
T Vi 6w

Answers may vary, e.g., strategy 1: factor directly; strategy 2: use
partial factoring to write the relation in vertex form; x = 4; writing
the relation in vertex form requires less calculation.
a= é, b= —6
4
a=1,b= -2
1125 m
5.05 m
$7.50
a) 1977 b) about 1215 ¢

Answers may vary, e.g.,

c) about 1522 t

y=ax2+bx+c

+
/ Factors? \

no yes
l +
y=alx—r)x —s)
y=ax(x —p)+c ¢
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

axis of symmetry: x = 3 axis of symmetry: x =
\ ‘/

Substitute this x-value into either equation
to determine the y-value of the vertex.

r+s
2

Answers

16.
17.

15 000 m?
$2.00; 1050

Chapter Review, page 304

1.

10.

a) Answers may vary, e.g., y = 4x%,y = 10x2

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

©) Answers may vary, e.g., y = —6x2,}/ = —10x2

Substitute the value of p into y = x2. If the y-value is less than ¢, then

the parabola is wider than y = x2. If the y-value is greater than g,

then the parabola is narrower than y = x2.

a) ii b) iii o) 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 =338

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

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

a translation 5 units right and 4 units up.

y=—(x— 6)?—38

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

b) Start by reflecting the graph of y = x2 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).

c) y
2_

X

29 2/ 4\6 8 10
_2_
-4
-6
-8

a)y=§(x+5)2+1
b)y = 4(x + 1)2 -7
0y =2x-7)?

d)y:%(x—4)2+5

1
a)y=5(x+3)2+2
b)y=—2x—-12%+5

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

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

NEL



M. a) 4y 15.  a) Answers may vary, e.g., (0,5), (=2,5);y = (x + 1)> + 4
5 | b) Answers may vary, e.g., (0, =3), (6, =3);y = —(x — 3)> + 6
©) Answers may vary, e.g., (0, —147), (14, —=147); y = —3(x — 7)?
E 50 - d) Answers may vary, e.g., (0, 41), (10, 41);y = 2(x — 5)> — 9
= 45 16. a) y = (x — 3)> — 17 o y=3kx+272>—-10
540_ b)y = —2(x — 2)2 + 50 d)y=—20x-3>+7
17. a) 1.1m
351 b) maximum height: 27.0 m at time 2.3 s
30 3 X
0 —
1 2 3 4 Chapter Self-Test, page 306
Time (s)
1
b) Answers may vary, e.g., about (2.5, 61) 1. a)y= E(x - 1)2-9
©) Answers may vary, e.g., —5(x — 2.5)% + 61 1
d) regression: y = —5x2 + 25x + 30; standard form of relation in b) vertical compression by a factor of —, translation 1 unit right and
partc): y = —5x> + 25x + 29.75; very accurate .
12. 1.4kg/ha 9 units down
13. a) 6000P 2. a)y=—4x—-772+5 b) y=3x—3)?—-12
5000 - 39 oY b) 61
& 4000 il 41
x
& 3000 61
* 20001 41 —
-8 -6
10001 2
X X
ol T T T LT T
10 20 30 40 '2_2_12 4X6 $ip
Ticket price ($)
b) fnaxirr:um profit of $6050 ata ticket price of $20 4. Answers may vary, e.go y = 20c — 47 — 10
14. ai) y=&—3)x—5 iv)
W) 4 —1) 6 5. a) P=—2(x—3)(x—9)
i) ’: (- 4% — 1 b) zeros: 3, 9; break-even values (in $100 000s)
y 4 c) number of shoes sold: 600 000;
2 maximum profit: $1 800 000
% 6. a) I N
-+ N 6 8 10

b)i) y=2x+ 4)(x—8)
i) 2, -72) x
iii) y = 2(x — 2)2 — 72 PR
N g
b) vertex: (2.5, 115); h = —5(¢t — 2.5)% + 115; w0
h = =512 + 25t + 83.75 s
©) regression: / = —5¢2 + 24z + 88; very close to model 2
for part b) v
d) maximum height: 116.8 m 2.4 s after it is launched
e) about 7.23 s
Chapter 6
i) y=—2x+7)2x — 1) iv) 20 .
i) (—1.5,16) Getting Started, page 310
i) y = —4(x + 1.5)2 + 16 ]
iif) y G ) 12\ 1. vertex: (—1, 8);
equation of the axis of symmetry: x = —1;
8 zeros: —3, 1
4 2. a)iii b) i o ii
X
T
-4 4
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