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Investigating Transformations of Quadratics

Relation Linear Quadratic
Equation y=mx+b y=a(x—h)* +k
No Transformations 2P
Equation .9 =X Cj =X
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Investigation A: Compare y=x" and y=x"+k

Use a graphing calculator to graph the quadratic functions on the same set of axis and complete the

following table.

Function Value of k in Direction of Vertex Axis of Congruent to
y= x? +k opening symmetry y= X2 ?
y=x" 0 up (0,0) x=0 Yes
_ 2
y=x+2 Q2 up | Q) -0 NES
_ 2
y=x*+4 4 uP (0,4) K=O \
2
=x"-1
’ - up | (@) | x=0 .
2 3 \‘
=X"-3
y -3 up (Ol'%) k=0 \\1(,f +
t\\ Y¥ 1
a. Sketch the graphs on the same axes. Label each parabola with /) 6“ ‘7 \'L
its equation. \ 4 J .........
\ /
b. Describe how the value of kin y = X2 + K changes the graph of \ L/ /
A\ S L LN S
FEERENNAY. B .
) 301
c. What happens to the x-coordinates of all points on Yy = X
when the function is changed to Yy = X? + Kk ? What happens 4
to the y-coordinates? 6
d. Without using a graphing calculator, sketch the graph of ; ;
5 | 4 - 21416
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Investigation B: Compare y =x* and y=(x—h)

Clear all previous equations from your calculator. Repeat part A for the following:

Function Value of hiin Direction of Vertex Axis of Congruent to
y = (X— h)2 opening symmetry y=x"?
y = X2 0 up (0,0) x=0 Yes
=(x—2) 2
y=(x-2) (2,0) }=2 Ne g
— — 2 e
y=(x-4) 4 g lyp) | x=y vEs
=(x+2) - - _
S ur | (o) | x=2 YES
=(x+3) - _
1 2
w4 X
a. Sketch the graphs on the same axes. Label each parabola with A AN rg“ v A
its equation. \ \ f‘
| y
b. Describe how the value of hin y = (X - h) changes the graph of N\ /
y=Xx°. . \ A
W hen h>0 oV r-‘3 Wt N :
v -6 -4 -2 :
heO F poves lefr -
c. What happens to the x-coordinates of all pointson y = x? A
when the function is changed to y = (x — h)2 ? What happens 4
to the y-coordinates? 6
- (3 _OOQrdl\f\Q-La Yemon He sowe )
4w . . (x - S')
. Without using a graphing calculator, sketch the graph of h
y=(x-5)" il
) el
=5 AE\VE
= )
6 -4 -2 2., f
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1}




MPM2D1
Day 2: Investigating Transformations of Quadratic Relations

Date:
Chapter 4: Quadratic Relations

Investigation C: Compare y = x* and y=ax’

Clear all previous equations from your calculator. Repeat part A for the following:

Function Value of ain Direction of Vertex Axis of Congruent to
y= ax? opening symmetry y= X2 ?
y=x? 1 up (0,0) x=0 Yes
_ny2
y =2x 9 A (00) X=0 NO
_ 2
y =0.5x 05 4 (00) X=0 NO
2
y=-2x - ¥ (90) X=0 Ko
_ 2
y="05¢ | —05 v (Q0) | ¥=0 No X
a. Sketch the graphs on the same axes. Label each parabola with N 6“ Y '\(q' /
its equation. \ ’ A /
4 II
b. Describe how the value ofain y = ax? changes the graph of N / /
y=Xx°. | (/
a)1 vedial shetch a0 Vertig| (eflection———— R
0ol vertial Compiession in the "x" axis 7NN
c. What happens to the x-coordinates of all pointson Yy = x? /“ \\ \
when the function is changed to y = ax’? What happens to 4 \
the y-coordinates? Py \ N

X vemons the Some ) Ej

ooa i<y

olied

af'l-

d. Without using a graphing calculator, sketc the graLg of

y =-3x°
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Example A stone is dropped from the top of a 50-m cliff above a river. Its height, y, in metres, above the
water can be estimated using the relation y = —4.9x? +50, where x is the time, in seconds.

a. Graph the relation.

40

PRy

b. Find the intercepts. What do they represent?

X,’: ‘5.2 Xa;—‘ 3.2 howo loap 11 dles {Of te sdone
—  to vreoch tle wvver.

¢. How would the equation change if the stone were dropped from a 75-m cliff instead of a 50-m

cliff? (j :_L[(fﬂti—‘%

e ————

d. For what values of x is each equation valid?

X O LJ/(, Hme cennot- L. wedcg—”\/t_
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Reflection/Summary: Summarize the effect that a, h, and k, have on a parabola’s:

“)(”&oes ‘”m omoo-_s;-]-e_ O\A‘I’S\cle.

+out
rU“do& what i1 3@%) ( Od\ \

y+axh

VN
ins de
fnp!ﬁ

L
X

s To graph y = x* + k, translate the graph
of y = x* vertically k units.
—If k > 0, then the graph is translated
k units upward.
—If k < 0, then the graph is translated
k units downward.

— Key Concepts

m To graph y = ax?, stretch or compress the
graph of v = x* vertically by a factor of a.
—If a < 0, the parabola is reflected in

the x-axis.
—Ifa=>1ora< —1, then the graph is
stretched vertically (narrows).
—f-1<a<0or0<a=<1,then the
graph is compressed vertically
(widens).

® To graph y = (x — h)?, translate
the graph of y = x* horizontally
h units.

—If h = 0, then the graph is
translated h units to the right.

+ Kk

Ly

A

d<ag<a v V= axd,

a< -1

v=x% y=(x-hF,
h>0

—1If h < 0, then the graph is
translated h units to the left.




