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Translating Graphs

A LEVEL LINKS
Scheme of work: Ch2-4. Transformations — transforming graphs — f(x) notation

Key points

The transformationy =f(x) taisa
translation of y = f(x) parallel to the y-axis;

U4
it is a vertical translation. \ y = f(x)
a
As shown on the graph, \ /y — f) —a
=a

y="1x)+a

o y=f(x)+atranslates y = f(x) up
o y=f(x) —atranslates y = f(x) down.

The transformationy = f(x £ a) is a

Examples

translation of y = f(x) parallel to the x-axis; y =i+ a) vp ¥t )
it is a horizontal translation.
As shown on the graph,
o y=f(x+a) translates y = f(x) to the left
o y=f(x-a)translates y = f(x) to the right. s ) T :
Ui
Example 1 The graph shows the function y = f(x). 0
y =
Sketch the graph of y = f(x) + 2.
0 X
Y y =) +2 For the function y = f(x) + 2 translate
the function y = f(x) 2 units up.
y = f(x)
Q x
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Example 2  The graph shows the function y = f(x).

Sketch the graph of y = f(x — 3).

Us
y = fx)
_T20 x

Uk
y = flx)

y="flx—3)

-2 0] 1 x

For the function y = f(x — 3) translate
the function y = f(x) 3 units right.

Practice

1 The graph shows the function y = f(x).
Copy the graph and on the same axes sketch and
label the graphs of y = f(x) + 4 and y = f(x + 2).

2 The graph shows the function y = f(x).
Copy the graph and on the same axes sketch and
label the graphs of y = f(x + 3) and y = f(x) — 3.

3 The graph shows the function y = f(x).
Copy the graph and on the same axes sketch the
graph of y = f(x — 5).

" y = f(x)

-N\O| /2 X

s
y = flx)

y.n
\ /y = f(x)
_ "\--’_"2 0 X
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5

The graph shows the function y = f(x) and two
transformations of y = f(x), labelled C; and C..
Write down the equations of the translated curves
C; and C,in function form.

The graph shows the function y = f(x) and two
transformations of y = f(x), labelled C; and C..
Write down the equations of the translated curves
C; and C,in function form.

The graph shows the function y = f(x).

a  Sketch the graph of y = f(x) + 2
b  Sketch the graph of y = f(x + 2)
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Stretching graphs

A LEVEL LINKS
Scheme of work: 1f. Transformations — transforming graphs — f(x) notation
Textbook: Pure Year 1, 4.6 Stretching graphs

Key points

The transformation y = f(ax) is a horizontal
stretch of y = f(x) with scale factor é

parallel to the x-axis.

The transformation y = f(-ax) is a
horizontal stretch of y = f(x) with scale

factor i parallel to the x-axis and then a

reflection in the y-axis.

The transformation y = af(x) is a vertical
stretch of y = f(x) with scale factor a
parallel to the y-axis.

The transformation y = —af(x) is a vertical
stretch of y = f(x) with scale factor a
parallel to the y-axis and then a reflection
in the x-axis.

Uk
y= f(z-‘lx\ Y 5 }ﬂ'ﬂﬂ
\\ \ﬁ'. fn\ [ \. ."ﬁ"l .
—10°] £AB 91/ | \90x| pdo" ¥
g“ -y =|2f(x)
. y T flx)
I ."I \!

80°

B

ol || =26

L

g
~
<

BO*




edexcel

Examples
Example 3 The graph shows the function y = f(x).

Sketch and label the graphs of
y = 2f(x) and y = —f(X).
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The function y = 2f(x) is a vertical
stretch of y = f(x) with scale factor
2 parallel to the y-axis.

The functiony = —f(x) isa

A }Df reflection of y = f(x) in the
Y= i) \‘_ _/_2 uv=|— () X-axIs.
Example 4  The graph shows the function y = f(x). 'y
Sketch and label the graphs of . y = flx)
y = f(2x) and y = f(-x). ' ol
—1Bo< —90° L~ 9¢° | 180°%

oA
2y =2
4 1) u =f(x)
—_ 1 —F
g
— 180 98¢ % o 0°
'y = f(—x)
=2

The function y = f(2x) is a horizontal
stretch of y = f(x) with scale factor %
parallel to the x-axis.

The function y = f(—x) is a reflection
of y = f(x) in the y-axis.
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Practice

7

10

11

The graph shows the function y = f(x).

a Copy the graph and on the same axes
sketch and label the graph of y = 3f(x).

b  Make another copy of the graph and on
the same axes sketch and label the graph
of y = f(2x).

The graph shows the function y = f(x).
Copy the graph and on the same axes
sketch and label the graphs of

y = —2f(x) and y = f(3x).

The graph shows the function y = f(x).
Copy the graph and, on the same axes,
sketch and label the graphs of

y=-f(x)andy="f(1x).

The graph shows the function y = f(x).
Copy the graph and, on the same axes,
sketch the graph of y = —(2x).

The graph shows the function y = f(x) and a
transformation, labelled C.

Write down the equation of the translated
curve C in function form.
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12 The graph shows the function y = f(x) and a
transformation labelled C.
Write down the equation of the translated

curve C in function form. — 18D _30°.

N = J’qlr/hd L=
L=
J

Lp f
13 The graph shows the function y = f(x). ,f
a  Sketch the graph of y = —f(). o1/
b  Sketch the graph of y = 2f(x).
71 Oh_A A
f

Extend

14 a Sketch and label the graph of y = f(x), where f(x) = (x — 1)(x + 1).

b  On the same axes, sketch and label the graphs of y = f(x) — 2 and y = f(x + 2).

15 a Sketch and label the graph of y = f(x), where f(x) = —(x + 1)(x — 2).
b Onthe same axes, sketch and label the graph of y = f(~1x).
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ANswers
1 2
Ya
y="fx)+4
y="flx+2 -
y = 1) i3
—4 X
(-2, -2)"2 /
3
Ui
y = f(x) /
y =f(x—5)

EPNZY) N S

4 Cpy=1(x-90°)
Cry=f(x)-2

5 Cpy=f(x-5)

Cry=1(x)-3
6 a b
oA Tk
1 y o fx) + 2 = =2 1,
Tad3 200 N2 X
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7 a b
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/V \ = pT
. y = T(Zx)
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11 y=1(2x)
12 y=-2f(2x) ory = 2f(-2x)
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