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CHAPTER 4 REVIEW

4.1 — MODELLING WITH QUADRATIC RELATIONS

1. Use 15t and 2"¢ differences to determine if the relation is linear, quadratic or neither

(€)) X y | 1stdiff. | 2 diff, (b) X y | 1stdiff. | 2nd diff.
3 | 3 -3 | -7
4 6 -2 | -2
S 7 -1 1
6 8 0 2
7 9 1 1
8 10 2 -2
9 11 3 -7
Type of relation: Type of relation:

() x | y | 1stdiff. | 2nd diff.
0 | 1
1| 2
2 | 9
3 | 28
4 | 65
5 | 126
6 | 217

Type of relation:
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2. Circle or identify which relations are quadratic
(@ y=x3+4 (b)y=2x?>+5x+6 (c)y =31
(d) y=6+x @ y=x+7 (fy=—4x2 +4

3. Estimate the maximum or minimum value for each relation

(a) 77 5 R &) 7T

4 (! ' L I

A0 1214161820

b

Il ! ' i L 1 1 Il Il > . 1 1 i
121 416'8!1011!14! 15...m.,21‘,x 4.-20{ 24 8.

(€)

4. A box of food supplies is parachuted from a cargo Time | Height 1t ond
plane over a remote village in Africa. The relation is diff diff
modeled by the formula h = — 0.5t? + 1000, where t 0 | -05€+1000 ' '
represents the time in seconds and h represents the =—0.5(0)% +

height in metres. _13880

Complete the table and calculate the 15t and 2" o
differences to determine if the relation is linear, 0
guadratic or neither. An example has been provided.

Type of relation: 30

40
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4.2 — THE QUADRATIC RELATION y = ax? + k

1. Describe the shape, orientation and vertex of each parabola relative to the graph of y
= x2. An example has been provided

EQUATION SHAPE ORIENTATION | MOVEMENT/ VERTEX
TRANSLATION
(@y=-05x*+2 | Vertical Reflected in Up 2 units 0, 2)
compression the x-axis
(Opens down)

(b)y=-0.1x2—6

(c)y=—3x2-5

d)y=0.1x2+2

(e)y=8x2+4

2. Match each relation with its corresponding graph

(8)y=2x*+3 X N VA [AA X
(b)y =0.5x2 — 3 \ \\8 (.II j.‘-\ /
(c)y:x2+3 \ \\\5 lf /
\ \ B
\ /
e
\ £
< A / >
4 0 71 4 X
\E 7
Y

3. In each case, the parabola y = x? is transformed as indicated. Write the equation of
the new parabola in the form y = ax? + k. An example has been provided

(a) The parabola is stretched vertically by a factor of 4 y = 4x2

(b) The parabola is compressed vertically by a factor of 0.3
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(c) The parabola is stretched vertically by a factor of 3 and translated up 4 units

(d) The parabola is reflected in the x-axis (opens down) and translated down 3 units

4.3 — THE QUADRATIC RELATIONy = a(x — h)?

1. Describe the graph of each parabola relative to the graph of y = x2. An example has
been provided for you

RELATION DESCRIPTION
(@) y=(x+3)? No vertical stretch or compression
Opens upward
Horizontal translation left 3 units

(b)y=—(x+2)?

©y=-2(x+1)2

(d)y=0.4(x—6)2

2. Match each relation to its corresponding graph

@)y =-3(x +4)

(b) y = - 0.5(x - 62 NERNE
B\

©y=-(x+4y
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3. In each case, the graph y = x? is transformed as described. Writhe the equation of
the new parabola in the form y = a(x — h)?

(a) The parabola is reflected in the x-axis and translated 4 units right
=—(x —4)?

(b) The parabola is compressed vertically by a factor of 0.6 and translated 2 units left

(c) The parabola is reflected in the x-axis, vertically stretched by a factor of 2 and
translated 6 units right

(d) The parabola is translated 10 units left

4.4 — THE QUADRATIC RELATION Yy = a(x = h)? + k

1. For each parabola, identify the coordinates of the vertex and determine whether the
a is positive or negative. An example has been provided

2! _},“-' f : " ,? T ,‘ yA " -—
:fl,_ R :’l':: \'{. / TS o T % | e ey L
| '..".\. L .'z.-;-',. o / 12 ak
R e / NEEE
4 /"' L .'.‘.\‘ // g /\ —4; /
0 ! | : \ A A A
\/ v i al / .4’. \ ! | / \.
{ AmmA oL \
o | = i 1 1 /K 1 \| al g'{ \
A 2] 2 1% e - 2} ‘
.1 v .0" v f‘ : I 4 u* 2 4 ] '1 ' ; V{ \‘

Vertex

“12

ais positive
or negative?

Positive (since
parabola
opens up)
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2. For each parabola, identify the coordinates of the vertex. Use the vertex and the
coordinates of another point to write the equation in the form y = a(x — h)? + k

(@) YA | Vertex:

2 : Equation:

< : m >~

=4 .1=2.10 2 4 X

.2
)
gl ] \

........ [N vl RN
Y

(b) Vertex:
Equation:

(c) Vertex:
Equation:
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3. Answer the questions for each parabola and sketch the parabola using the “step
method”

(8)y =3(x~2)? + 4

Vertex: Open up or down:

Vertical stretch or compression:

{2d19181 214152 4141311160807 1635040202 0 1 972 A 4 § 6.7 8 8 101121304 51617181990

................... 2 I T O I B N - RRiS
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(b)y=-2(x-3)*+1

Vertex: Open up or down:

Vertical stretch or compression:

A y - axis

..............

..................
...................

12919131113152"13121113913:I‘.5'.5:443:2‘.1..—!1;2 1456789 10011121314151617181920

X - RXiS
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(©)y=-0.5(x—-3)?-2

Vertex: Open up or down:

Vertical stretch or compression:

A y - axis

-.2919:3111315:413121neg,:n-.:,5,;5:«,:3:2-.1_,_{2,2 3458788 10011213141 51617181920

................... B e T ! X - Axis
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(d)y=4ax2+1

Vertex: Open up or down:

Vertical stretch or compression:

.................. —_—— N - RRiS

4. A baseball is hit in the air. Its path can be modelled by the relation h = —=2(d — 4)? +
33, where h represents the height of the ball and d represents the horizontal
distance (both are in metres).

(a) What are the coordinates of the vertex? . What does it represent in this
situation?

(b) What is the height of the ball when it has an horizontal distance of 6 metres?
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4.5 - INTERPRET GRAPHS OF QUADRATIC RELATIONS

1. Determine the initial value for each relation. *** To solve for the initial value, you let
x=0

(@) y=-12x>+5x+6

(b) y=30(x-5)2+7

() y=10x>+7x+9
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2. Complete the table below for each parabola

[} ¥ m ! ™1 7 WA . 71
At B N 1aq | EEsc7aNaass (Asasasusanes
| e f “]‘ [l TN 1T 6. 4 200 2x
R | M 11 V] 2t
' O IS = b ':
A" . Il l' 1 ] : ' i } \' t
Alzo] 2] 4 s ? i 3o :f- \il ™1 /' -li -
\ { R} PR RN . “1. + >
(muazinas | WW NG MMIARNN HEOBERER LS | NAEDARRR
: oLl | 1 f \
-6+ :I ‘_.K/S_ _i 6 ‘“-,4 '.4. ?l ! B+
NZ R - IS f \
1 . iy k
! L L j Ly A
The x- X=-3
intercepts X=3
The y-
intercept y=-9
Minimum or Minimum value
maximum =—
value
Coordinates (0,-9)

of the vertex

3. Match each relation with its graph

(8) y = 0.5(x=8)* + 2 AN L 44
.18 N rran
(b)y=2(x+38)°~2 1\ [l L
\ /4\ \NENATEEN
©y=(x-4)7-1 .\B \ /

\e i if

N O
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4. A pebble is thrown from the top of a small hill. The path of the pebble can be
modelled by the relation h = = 5.25(t — 4)? + 96, where h represents the height of the
pebble (in metres) and t represents the time (in seconds) after the pebble was thrown

(a) What are the coordinates of the vertex?

(b) How long will it take for the pebble to reach its maximum height?

(c) What is the maximum height?

* (d) What is the height of the small hill?

*To find the height of the hill, you let and solve for h

* (e) How long does it take for the pebble to touch the ground?

* To determine the time the object, hits the ground you let and solve
fort
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SOLUTIONS
4.1
1. (a) 1t differences = 1, 2" differences = 0, Linear

(b) 1st differences =5, 3, 1, — 1, — 3, 2" differences = =2, Quadratic

(c) 1st differences = 1, 7, 19, 37, 61, 91, 2" differences = 6, 9, 18, 30, None
2. (b), (d) and (f)
3. (a) Maximum (10, 500) (b) Minimum (6, 110)

(c) Minimum (11, 330)
4, Heights = 1000m, 950m, 800m, 550m, 200m

1st differences = — 50, — 150, 250, — 350, 2" differences = — 100

Quadratic

4.2

1. (b) Vertical compression, reflection in the x-axis (opens down), vertical translation
down 6 units, vertex (0, — 6)
(c) Vertical stretch, reflection in the x-axis (opens down), vertical translation down
5 units, vertex (0, — 5)
(d) Vertical compression, vertical translation up 2 units, vertex (0, 2)
(e) Vertical stretch, vertical translation up 2 units, vertex (0, 4)

2. (a) Graph C (b) Graph B (c) Graph A

3. (b) y = 0.3x2 (©)y=3x2+4 (dy=-x>-3
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(b) No vertical stretch or compression, reflection in the x-axis (opens down),
horizontal translation left 2 units

(c) Vertical stretch by a factor of 2, reflection in the x-axis (opens down),
horizontal translation left 1 unit

(d) Vertical compression by a factor of 0.4, horizontal translation right 6 units

(a) Graph B (b) Graph C (c) Graph A
(b) y = 0.6(x + 2)? (€)y =-2(x - 6) () y=(x+10)
(b) Vertex (3, 4), a is positive (c) Vertex (1, — 4), a is negative

(d) Vertex (6, — 3), a is negative

(a) Vertex (2, 1), Equationy =—2(x —2)? + 1

(b) Vertex (3, — 1), Equationy =2(x + 3)> -1

(c) Vertex (4, 2), Equationy = —0.5(x — 4)> + 2

(a) Vertex (2, 4), opens up, vertical stretch

(b) Vertex (3, 1), opens down, vertical stretch

(c) Vertex (3, — 2), opens down, vertical compression
(d) Vertex (0, 1), opens up, vertical stretch

(a) Vertex (4, 33), at a horizontal distance of 4 metres, the baseball reaches a
maximum height of 33 metres

(b) 25 metres

(@) 6 (b) 757 ©9
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(b) x-intercepts: x = 2 and x = 4, y-intercept = 16 (not seen),
minimum value = — 2, vertex (3, — 2)

(c) x-intercepts: x =—1 and x = 5, y-intercept = 5, maximum value = 9,
vertex (2, 9)

(d) x-intercepts = none, y-intercept = — 5, maximum value = — 1, vertex (- 2, — 1)
(a) Graph C (b) Graph B (c) Graph A
(@) (4, 96) (b) 4 seconds (c) 96 metres (d) 12 metres

(e) 8.3 seconds



