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Read the front and complete the

back in 5 minutes!

Summarv of Transformations in Quadratic Relations

For any quadratic relation of the form y =afx —h)* +k:

Vertex at (—6, —8)
Vertex at (1, 9) 3
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The value of & determines the orientation (upward or dowmnward) and shape (stretch or
compression) of the parabola relative to the graph of y =x*.

If @ >0 (g is greater than 0), the parabola opens upward.

If @ <0(ais less than 0), the parabola opens downward. and is a reflection of y = x* in the x-axis.
If —1<a <1(ais between —1 and 1). the parabola is vertically compressed relative to the graph of
y=x"

If @ >1 or a <—1{ais greater than 1 or less than —1), the parabola is vertically stretched relative
to the graph of y = x2.

The value of k determines the vertical position of the parabola.

If k& >0(kis greater than 0), the parabola is vertically translated upward by k units relative to the
graph of v = x”, and the vertex of the parabola is & units above the x-axis.

If k <0(kis less than 0), the parabola is vertically translated downward by & units relative to the
graph of v = x*, and the vertex of the parabola is & units below x-axis.

The wvalue of & determines the horizontal position of the parabola.

If h >0} is greater than 0), the vertex of the parabola is horizontallv translated to the right of the
y-axis by 4 units, relative to the graph of y=x".
If h <0(h is less than 0), the vertex of the parabola is horizontally translated to the left of the y-

axis by /& units, relative to the graph of v = x2.

The coordinates of the vertex of the parabola are (h, k).
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y-intercept = R
e [0]

€2
For the quadratic function f(x) = —3(x’F 2)2 +9: ‘3 = ‘L ('Y‘ 7.) + ﬂ

(a) describe in words the transformanonrel tive to the graph of f(x) = X

7 Compre ssed
The graph is rejl_ected in the x-axis, stretched vertically

by a factor of 33shifted horizontally to the right by 2 units,

and shifted vertically up by 9 units.

—

(b) write the coordinates of the vertex.

(c) write the equation of the axis of symmetry.
S ————— e,

x= 2
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Worksheet 4-8: Interpret Graphs of Quadratic Relations

Besides the vertex, minimum or maximum y-value, and the axis of symmetry, x- and y-intercepts
of a quadratic relation are also important information when interpreting a quadratic relation.

x-intercept is the x-coordinate of the point where the parabola crosses or touches the x-axis.
y-intercept is the y-coordinate of the point where the parabola crosses or touches the y-axis.

1. State the x- and y-intercepts of each quadraticrelation.
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To find the x- and y-intercepts of a quadratic relation algebraically.
—> substitute x = 0 into the quadratic equation to find the y-intercept.
— substitute y =0 into the quadratic equation to find the x-intercept(s).

2. Findrh tercept of each relation. gVI b b4 ’_'.O

(@) y=-3(x+2)*-9 (b) y=0.1x* +04x +1.8
g7 -301)=1 9=0.1(o 4 4(0)+1.8
= -2 = I.g
”—'m-hwaft = -2l ”_'m‘/'-&raapt: [ &
(©) y=2(x-3)* +12 (d) y=—4x* -8x-9
v e
T 2(3) ¢ -9
:: zl(ng,gl y_mi-mwpt = -9
= 30
3 _'l h‘l‘(/{(‘yr‘t:;o

3. Findthe x-intercept of each relation.

(@ y=2(x-3°-8 Vﬂ’ftf/x =(3,“8) () y=x*+x-42 XZ —42

=2(%3)-8 D=x+x-42 x| 7
g = 7(x3)? x| -6
> 0 = (%) (%6) —;
y - ()(-3)1 x+7=0 or X-L=0

x=~7] or X=
i/\\?l?:x-g

22X or - 2IX3
3 th 43 +73
5=X or =¥

(c)y=—3(x+5)3@1 () y=2x—6r-36 GCF= 2
0= -31x4$) +2] 0 =2x-6Xx-3b
Z1 =21 0:2(7‘2—- 3x = %)
_27=-3(x+9)" ) x| 18
=5 2 xt3=0 or x-(=o XI0
q = (x+5) S3 -3 4l tb T3
+[q = x5 x= =200 X=C
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4, A construction worker drops his wrench. Its fall is modelled by the relation h=—4.9¢" +342,
where  is the height above the ground, in metres, and ¢ is the time affer the wrench was
dropped, in seconds. Y(w\ must gven h b find £ 6

(a) How far above the ground was the wrench when it was dropped? (7;\/07\ t h

1 1\ aF\'r\A h.
W=7 1-0
Find b when t=0— Find Hhe gzln-)—yrart.
h=-4.9t*4+342
== 4.9(0) + 342
= 043472
h: 342

" Jhe wrench was 342 m above
When it was Aroppedt

(b) How far has the wrench fallen after 3 seconds?

hJ7 t=5

Find hwhent=s
h: ~4.9(5)"+342
= -49(29)% 342
= 2{4.5
BV\{ 21205 m 14 WKM.{ + was
how {o.r had i+ been o{rom)fd
(s e distance From tz0 +o
t=5 =
Distance ,"7,\\\%

3492 - 2(95

[22.5

. The wroneh has fallon [22.5m
after 5 cecomds.

(VAT

(c)@will the wrench hit the ground?
( T
1=1 MZO

Find t whom h=0— X—'mﬁ/rwft

(Ce')'rzc’t neagtve

g:—amtﬂr%z Vo )
£ -2
0= —4.at7+3%42
+4at* T4t
447 =342
41 4.9
tz: 247
4.9
‘t = + I 347
N 44
- 9.35 or — 8§35
(UV-JGGD

" The urench Wil Wk Ha an\o{
Mtor 355,
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Y -intercept

5 A football player kicks a football held 0.5 m above the ground. The foofball reaches a
meximum height of 30°6at a horizontal distance of 18m from the player.
NAAA~

(2) Determine & quadatic relation that models the path of the football

Vortex (18,30) Y- imtercept ot (0,0.5)
az? — Sub Infv }j:“(x‘ml*k
X=0 4=05, h=18 k=30
05=A(D-18) 430
05z a (-1g)"+ 20

0-5= 324 a+30
~3D - 30
-30.5 = 3244
B2
~0.09° @&

 Thae %Mao(mﬁc relation 15
g: —o.oﬁ(x—lg)lJf 30

(b) At what horizontal distance from the player does the football hit the ground?

{ T

x=1 h=0
Find x when h=0 2 Y—'mhv/rcul)f
3: =0:09 (x=18)"+ 30
0= =0.09 (X-(g)"+ 30

-30 - 3D

~30 = - 0.09 (%-18)"

-0.09 - 6.09

D . 2

o7 (e-19)

{30 = x-13

~nN 009

[8.26=%-1g or —[82 = X-18

+1¢ +18 +18 418
3b.2b =X —-02b =X (”]“Q

. The horizontal dighance i<
36,26 M when Yhy %Do+ba\\

hits he 3rom0\,
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