Transformations Lesson #5:
Stretches About the x- or y- axis - Part One

Comparing the Graphs of y = f(x) and y = af(x), where a > 0

Part 1

1 oon
J -2 2 } The graph of'y = fix) = m is shown. . Wl!:a /0#“'
— : : . =3f(x). \, q‘x ( ) = L)(, Ji

e a) Write an equation which represents y =

= q,."
b) Use a graphing calculator to sketch y = Sf(x?(;n the grid.
¢) Describe how the number 3 in y = 3f{(x) affects: l/ /k%
* the gene al sketch of y = f{x) L < & )| o
wrhia | e\fmscm , Cﬁr/ : :
e the x-intercepts of the grzplL vy =f{x) .
nong R

’0
* the y-intercept of the graph of y /(a

Mo %//‘ (0( a

Part 2 Ve AZ‘ ?’ 3

a) Write an equation which represents y = ; flx). J "'?g ba [ Cz;r ‘ZL.
A

1 y
b) Use a graphing calculator to sketch y = > f(x) on the grid. 5A

1 1
¢) Describe how the number B iny= > f(x) affects:

a’ P Za' * the gepgral sketch of y = f()g) 4 “ ‘( “/ < ‘; ‘ o

ver{i(a com

e the x-intercepts of the grapp of y = flx)
NorL (2 =0)
e the y- 1ntercept of the 2 ofé = flx).

4(.I‘l

d) Complete the followmg statement ng the results of Parts 1 and 2.

Compared to the graph of y = f{x), the graph of y = af(x)
results in a stretch about the ___ -axis by a factor of

, o1 1 D .
(o @ If we replace y with g then y = f{x) becomes 2= f(x), which is equivalent to y = af{x).

J

So the replacement in this example is y — pat
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110  Transformations Lesson #5: Stretches About the x- or y-axis - Part One

Comparing the Graphs of y = f(x) and y = f(bx), where b > 0

Part 1

X‘-"f)( The graph of y={x) = \/ 4 - x> is shown. }\Ofl.kM‘/h‘

a) Write an equation which represents y = f{4x). ‘Ey

Ca»fll'.ﬂ T

- § =

‘J H— /6);z

b) Use a graphing calculator to sk€tch y = f{4x) on the grid.

¢) Describe how the number 4 in y = f{4x) affects:

* the general sketch of y = f{x) %

* the x-intercept: 2 of the grap fy=A%)

* the y- 1ntercept of the gr fr f(x)

Part 2

4Ll‘l

X

d

)( =0 hor. - b 0.144.'”01\3

*A

)sy)

a) Write an equatron which represents y =

k=% T rxm‘

/ b) Use a graphlng calculator to sketch y = fx on the grid.

¢) Describe how the number S iny= *x affects:

3 3
e the general sketch of y = f{x)

e the x—intercepts/f the graph ofz = flx)
milbpliod by 3

* the y-intercept of the graph ¢ Q
d) Complete the followmg statemen using the results of Parts 1 and 2.

Compared to the graph of y = f{x), the graph of y = f{bx)

results in a stretch about the ___ -axis by a factor of —

If we replace x with bx, then y = f{x) becomes y = f{bx).
So the replacement in this example is x — bx.

b

<Lll
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Transformations Lesson #5: Stretches About the x- or y-axis - Part One 113

Stretches

In mathematics we use the word stretch to represent both an expansion or a compression.

In this course we only consider stretches about the x- and y-axis. fu‘p u' w
ven.

In the table below, the graph of y = f{x) and the graph of y = aj(x) ory = fibx) is gi
Fill in the blanks.

aorb | Horizontal or Vertical Stretch Graph
YA

The graph of y = f(x) will be

O<a<l stretched X

-
VVI‘ by a factor of (ke about / — yefo
toafuf the X -axis. Y —=a

The graph of y = f(x) will be
stretched *’ ‘(
W"' by a factor of @ about

m‘” the X -axis.

The graph of y = f{x) will be \ Y
reflected in the __ X = X § /\
@< - \/\
and stretched vertically about '/\_/
i — %/
the X -axis. Y
e A -axis v — e
The graph of y = f{x) will be A /
stretched Jmamﬁlf /7 NN
0<b<l1 -
h o by a factor of about

. . / — y=f)
CiPiusma the }-am- Yy — =4

The graph Oi y = f(x) will be YA f /
stretched M m
b>1 - \ »x

llof- by a factor of _t about S,
' i — y=f®
(( Wl“ the _ﬁ_—ams. |

v
The graph of y = f(x) will be
b<0 reflected in the ~axi'§

and stretched horizontally about

the #-axis.
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114  Transformations Lesson #5: Stretches About the x- or y-axis - Part One

1
= af(x) can be written as A fx).

Given the function y = f(x):

* replacing x with bx, (i.e.x — bx) describes a horizontal stretch about the y-axis.
i.e. y = f(bx) describes a horizontal stretch.

1 1
* replacing y with ol (i.e. y— a y) describes a vertical stretch about the x-axis.

1
i.e. 2= f(x) or y=af(x) describes a vertical stretch.

1
In general, if 2= flbx) or y=afibx), then for

a>0 - vertical stretch about the x-axis by a factor of a

a <0 - vertical stretch about the x-axis by a factor of |a|

and a reflection in the x-axis

1
b >0 - horizontal stretch about the y-axis by a factor of b

1
b < 0 - horizontal stretch about the y-axis a by a factor of m

and a reflection in the y-axis.

Class Ex. #1 Write the replacement for x or y and write the equation of the image of y = f{x)
after each transformation.

a) ahorizontal stretch by a factor of 6 about the y-axis X =2 “': X

g=+Cx)

b) a vertical stretch by a factor of < about the x-axis 5.
S a = p { \sj J }

¢) areflection 1 the x-axis and a vertical stretch about the x-axis by a factor of 3

- —»

4y =£() 079 4
FIALLY, ol =a
d) a horizontal stretch about the y-axis by a factor of  and

. . x 2
a vertical stretch about the x-axis by a factor of % X

by =£(2:) 3=
= ‘& 'p[Zk)
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ClassEx.#2 || How does the graph of 3y = fix) compare with the graph of y = f(x)?

% y-= ?;
| VVJ‘- CW'P ”a & #c" 01& 13.

Class Ex.#3 | What happens to the graph of the function y = f{x) if you make these changes?
a) Replace x with 4x.
% he a»)o. LJ‘&" 0/‘%’

1
b) Replace y with 3

W/',-— 0170. AJ a‘c‘foﬂ 2

1
¢) Replace y with 6y and x with 3X-

vert: Comp. ba o Pckr ok "‘L
hor- €2 ‘3 a k- of 3

ClassEx.#4 | The graph of y = f(x) is shown.

g E} Sketch y = f(=2x).

X =2=-2x &}
reflechin sn Mt Y -oxcs
hor comp- b,u thr of 4 .

(X’J ) "‘BC—i'x) ;) 1 | \

Un

Complete Assignment Questions #1 - #7
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