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GCSE Maths — Algebra

Translations and Reflections (Higher Only)
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of translations
and reflections questions. Each section contains a worked example, a
question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0

O www.pmteducation Q@@ C) PMTEducation (c)DSO)



sPMI

resources-tuition-courses

Section A

Worked Example

The graph shows the function f(x) = x2.
Sketch the function f(x) + 3.
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Step 1: Work out how the function will be translated.

Since the translation number +3 is outside the bracket, this is a translation in the vertical
direction. The curve will be shifted upwards by 3 units.

Step 2: Sketch the transformed curve.

Each coordinate is moved up 3 units. In particular, the y-intercept moves from position
(0,0) to position (0,3).
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Guided Example

The graph shows the function f(x) = x2.
Sketch the function f(x — 4).
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Step 1: Work out how the function will be translated.

Singe the —G i moide Hhe bradeet, tne graph will be frangated W

He horizantal divecion: (*4) has_a neqatve value, hence the groph
1 ifted to th iqht b its -

Wil be shifted to the right by 4 units G (x t4), graph skifted fo

tee teft-

Step 2: Sketch the transformed curve.
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

Fhe onginal :afrm;(oln o be
1. A curve is described by the function f(x) = x2. 5 rﬂ,{wrf;d n Hae oam(o{eul exﬂymr\)lt
Sketch the following translations: AoV -

a) f(x+2)

The +2 is inside e brachet,
So the ra,fl/\ will be ‘fmn;[n-[’eo{ m the
lhovizontal direckan: The + 2 hac
posifive vame, hence, the qraph
 shitted to the left by 2 units:

b) f(x)—1
The —1 s outside Hhe byen et
o the 3mpl~\ will be frans]ated m the
vertical  direckiom- Since -\ is a
negatve value , Hhe graph is shifteel

downwards by | unit-

P

c) fx—2)+4 -

poth valutes ant pmm{ Mn’e{a and

outsiole the bradiet .50 the carﬁ,r:l\ will "
be trantlated m both the horizontal

and vertical direckian |
Wonaontal dicechim -

l.’k —1) has o nUQﬂ{JVu value, $0,
+he grup% it shifteol to the r.‘?ht by 2 unifs

vertical direchom -

)  has a posttve  value, so,
the 0)”/\ p‘\ i€ Sl«(]ctco{ qunml& lo\" llum"['s
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3 draw the
2. Acurve is described by the function f(x) = x* + 2x + 1. original groph
Sketch the following translations: "'“__—__ Sicet.
a) f(x+3) "
The 43 is inside #e bracet,
Co the graph wit be frandated i the TP 3
hovizontal directian: The {3 has & o
posifive value, hence, the graph W'“Lﬂ*"{
- ; . ) atap
s shitted to the left by 3 uniks E oty =" e o
g Cred ourve)
) /
b) f(x) -2
The -2 is outside e bra et I
So the ﬂrﬂP‘(\ wil be fmmla*ﬁa‘ m the
verkical  direckian. Since -1 i a L
negatve value, fhe qraph is shifted -
downwawds by L units. g
X fo e \}/ 5 10

c) fx—1)+5

Honmamtal dircchiom - I

(x-1) has o ntvyﬂ-‘w value , S0, |
+he arupk it shifteo 1o the n‘laht’ by | unit

vertical Jdirechm - JpEmuEn
+G has o posikve  value, S0,
the narup% it shifteol wpwards by S untts -
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Section B

Worked Example

A curve is given by the function f(x) = x3.
The curve is reflected in the x-axis. Write the equation for the function of the
reflection and sketch the new curve.

[4)]

Step 1: Reflection involves introducing a negative sign to the equation for the function. Identify
where the negative sign needs to be put in the function equation for the required reflection.

As this is a reflection in the x-axis, the negative sign will be put outside the bracket.
Therefore, the function is written as —f (x) = —(x?).
Step 2: Sketch the new curve.

Sketch the new curve by reflecting the given graph in the x-axis.
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Guided Example

A curve is given by the function f(x) = 2x2. The curve is reflected in the y-axis.

Write the reflection and sketch the new curve. —
VL. 11
5
5 0 5 110
5

Step 1: Reflection involves introducing a negative sign to the equation for the function. Identify
where the negative sign needs to be put in the function equation for the required reflection.

Gince +he reflechon ic in the Y-axis He heg atre sign thoulgl be

placed mide Hhe brodet s
f(-n) = 2(-%)

Step 2: Sketch the new curve.
20

The reflectedl aarolp'\

is e Jame o the

On'%l'v\otl Lamp’f\ Since

the original g”ﬂ"’ s I’

ﬁlmad\d n l“aw‘"ﬂbh‘j

|.7\ N lJ"ﬂ)f-l‘S‘
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

3. A curve is described by the equation f(x) = (x — 4)3. Sketch the curve and write the
equation of the new function if the curve is reflected in:
g oviginad grouph

a) the x-axis »
:—/—/“ 20
The neqatve (l'q\’\ i b
Should be outwde 1 ::
Hhe brachet : T i
3
,‘F(‘I) = - (')l lf) S Emw T & ) 5 0 5 o 1

3 K !
-5
5

b) the X-axis
The negative sign 1
Shoutd ke inside the
broduet -

p(-%) = ((-™ -4’ s

c) both the x-axis and y-axis

Ve s hould be
The negatve sigh show Al ernatively, Yyou

both ingide andl awtside Hhe 5 crn also ute the
brocket - 5 turve in (a) anol reflect
“'F(_1) - (_o,(..lf_)s N oin the 3»(136'3 to

\h get the ancwer .
15 -10 5 0 5 10 15
Tor epyier shet ching

o cown tawe the twve M U:)’
(wl/\\'blf\ D alveady reflected M the BTS
g-ctric ) Anc refleck it in the

weaxic fo get Hhe answer:
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