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Exercise 4E

1 a f(2x) is a stretch with scale factor
in the x-direction.

i f(x)=x% f(2x) = (2x)* = 4x° /4
\
Y4 (2x)
e

b i fx) = &, f(—x) =
X

[
><|H

e

74
K
f(—x)

¢ T (%x) is a stretch with scale factor 2
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b f(—x) is a reflection in the y-axis

(or stretch with scale factor —1 1
in the x-direction). i f(x)=x, f(% x) ZIL _2
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d f(4x) is a stretch with scale factor +

i f(x) =x°, f(—x) = (~x)’ = =° in the x-direction.

i fx)=x% f(4x) = (4x)* = 16x°
ya  f(4x)

fl-x)
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e f(4x)is a stretch with scale factor 4

in the x-direction.

YA

f 2f(x) is a stretch with scale factor 2

in the y-direction.

i f(x)=x% 2f(x) = 2x*

i f(x)=x", 2f(x) = 2x°

Ya fa)
r'd
7 0 x
N
2f(x)

= |

jii f(x) = 1 , 2f(x) = 2%
X

i =
‘N fx)

= | =

Y4

g —f(x) is a reflection in the x-axis (or stretch

with scale factor —1 in the y-direction).
i fx) =x% —f(x)=—x"
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h 4f(x) is a stretch with scale factor 4
in the y-direction.

i f(x)=x% 4f(x) > y=4x"
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j 1 +f(x)is a stretch with scale factor

in the y-direction.
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2 ay= xX*—4 2 b —f(x) is a reflection in the x-axis.

=(x—2)(x+2)

As a =1 is positive, the graph has a \/ yA

shape and a minimum point. 4|y =)

0=x—-2)(x+2)

Sox=2orx=-2 /- \

The curve crosses the x-axis at 0 ;

(2, 0) and (-2, 0). -

Whenx=0,y=(-2)x2=—4 / 2\

The curve crosses the y-axis at (0, —4).

yr y=flx) 3 ay=x—2)(x+2)ux

0=(x—2)(x+2)x

Sox=2,x=-2o0rx=0
The curve crosses the x-axis
at (2, 0), (=2, 0) and (0, 0).

-4 X —>00,) — 00

X — —OO, y — — Q0
b f(4x) is a stretch with scale factor +
in the x-direction.
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Y4 y = f(4x) /
3 0 X . 0 2 X
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4
L1y = f(x) b f (%x) 18 a stretch with scale factor 2
y = 3f(x) in the x-direction.
3f(x) is a stretch with scale factor 3
in the y-direction. Y4 y = f(x)
Yr y=3fx)
\ / . 0 4 x
-\ 0 :
1 f(2x) is a stretch with scale factor

in the x-direction.
f(—x) is a reflection in the y-axis.
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3 b —f(x) is a reflection in the x-axis. 5 ay= X +3x—4
=(r+ - 1)
ya As a =1 is positive, the graph has a \/

shape and a minimum point.
O=(x+4Hx-1)
Sox=—4orx=1

> The curve crosses the x-axis at
-2 2\ * (=4, 0) and (1, 0).
Whenx=0,y=4x(-1)=—4
The curve crosses the y-axis at (0, —4).

y = —f(x)

4 a y=x*(x—23)
0=x*(x—3)
Sox=0orx=3
The curve touches the x-axis at
(0, 0) and crosses it at (3, 0). _
X — 00,y — 0 ) 0 /1 x
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x—>—oo,y—>—oo

y=x>+3x-4
g y=x(x-3)
b Sy=x"+3x—4
y=1 (' +3x—4)
fx)=x*+3x—4,s0 y = %(x2+3x—4) is
0 : > + f(xx), which is a stretch with scale factor +
in the y-direction.
Yy
Sy=x2+3x-4
b i f(x)=xx—3),s0y=02x)"(2x—3)is >
f(2x), which is a stretch with scale factor *
1 in the x-direction. y=x>+3x-4

i y=—x’(x—3)is —f(x), whichis a
reflection in the x-axis.

YA V= 2x%(2x = 3)
y=xix-3)
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6 a y=1{(2x) is a stretch with scale factor 1 in b f(x)=(x—2)(x— 3)2
the x-direction, so all x-coordinates are y=(ax—2)(ax — 3)2 is the graph of
halved. y = f(ax), which is a stretch with scale
P(2, —3) is transformed to the point (1, —3). factor 1 in the x-direction, so all
a
b y = 4f(x) is a stretch with scale factor 4 in ) o 1
the y-direction, so all y-coordinates are x-coordinates are multiplied by P
multiplied by four.

; . For the point (2, 0) to be transformed to
P(2,-3) is transformed to the point (2, —12). (1, 0), multiply the x-coordinate by,
giving a = 2.

For the point (3, 0) to be transformed to
(1, 0), multiply the x-coordinate by <,

7 f(4x) is a stretch with scale factor 2 in the
x-direction, so all x-coordinates are

doubled. O - -
0(—2, 8) is transformed to the point (—4, 8). givinga=2ora=3

8 a y=(r—2)(x— 3)2 Challenge
0=(x—2)(x—3) . _
Sox=2orx=23 1 y= 1f(2x)is a stretch with scale factor 1
The curve crosses the x-axis at (2, 0) and in the y-direction, so multiply the
touches it at (3, 0). y-coordinate by 1, and a stretch with scale

Whenx =0, y = (-2) x (-3)*=-18

x—)(X)’y—>OO

factor 1 in the x-direction, so multiply the
x-coordinate by 7.
R(4, —6) is transformed to (2, —2).

X — —00,y — —00

YA
2 S(—4, 7) is transformed to S'(—8, 1.75).

The x-coordinate has doubled, which is a
stretch of scale factor 2 in the x-direction.
0 b 3 o The y-coordinate has been divided by 4,
which is a stretch of scale factor 4 in

y=(x—-2)x - 3)? the y-direction.

The transformation is y = 4 f($x).
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