
PURE 1 · WMA11 · TOPIC 7

Transformations of Functions
Inside the bracket moves 𝑥 — the opposite way.
Outside moves 𝑦 — the way you see. Move the
key points, then draw.

DR ESLAM AHMED
eliteigcse.com

THE TOPIC ON ONE MAP

Transformations of Functions

01 Map a point
𝑓(𝑥 + 3) 𝑓(3𝑥) find 𝑎

02 Sketch the transformed curve
asymptote touches the axis 𝑦-intercept

03 Transformed curves meeting
𝑓(2𝑥) = 𝑓(𝑥) + 3 𝑓(𝑥) < 6



NOTES·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

𝑓(𝑥) + 𝑎 translate (0𝑎) 𝑦 + 𝑎

𝑓(𝑥 + 𝑎) translate (−𝑎0 ) 𝑥 − 𝑎 (opposite)

𝑎𝑓(𝑥) stretch ∥ 𝑦-axis, s.f. 𝑎 𝑦 × 𝑎

𝑓(𝑎𝑥) stretch ∥ 𝑥-axis, s.f. 1𝑎 𝑥 ÷ 𝑎 (opposite)

−𝑓(𝑥) reflect in the 𝑥-axis 𝑦 → −𝑦

𝑓(−𝑥) reflect in the 𝑦-axis 𝑥 → −𝑥
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NOTES·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

01 Map a Point

Inside changes 𝑥 the opposite way. Outside changes 𝑦 the same way. Never
both.

WHEN YOU SEE → YOU DO

“state the coordinates of the image of
𝑃”

⟶ inside → 𝑥, outside → 𝑦

“𝑓(𝑥 + 3)” ⟶ 𝑥 − 3 (opposite)

“𝑓(3𝑥)” ⟶ 𝑥 ÷ 3

“𝑃 is mapped to 𝑃′, find 𝑎” ⟶ compare the coordinates, solve

“describe fully the transformation” ⟶ name + vector / scale factor + direc-
tion

WORKED MODEL · OCTOBER 2025

𝑃 (3𝜋2 , 4) on 𝑦 = 𝑓(𝑥).

1 𝑓 (𝑥 − 𝜋
6): 𝑥 +

𝜋
6 inside, opposite

2 −12𝑓(𝑥): 𝑦 × (−
1
2) outside, same

ANSWER (5𝜋3 , 4) , (3𝜋2 , −2)
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

IDEA 01
Practise: Map a Point
My questions first, then selected practice, then real past papers.

Q1 DR ESLAM Inside or outside? P1 · TOPIC 7 4 marks

𝑃(4, −2) lies on 𝑦 = 𝑓(𝑥). Find the image of 𝑃 on (a) 𝑦 = 𝑓(𝑥)+5 (b) 𝑦 = 𝑓(𝑥 −3)
(c) 𝑦 = 2𝑓(𝑥) (d) 𝑦 = 𝑓(2𝑥)

Q2 DR ESLAM Describe fully P1 · TOPIC 7 2 marks

Describe the transformation that maps 𝑦 = 𝑥2 onto 𝑦 = (𝑥 + 5)2.
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

SELECTED PRACTICE
Q3 PRACTICE Practice · Easy P1 · TOPIC 7 3 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 5



PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

Q4 PRACTICE Practice · Medium P1 · TOPIC 7 4 marks
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

Q5 PRACTICE Practice · Medium P1 · TOPIC 7 4 marks
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

PAST PAPERS
Q6 PAST PAPER Pearson IAL WMA11 · January 2023 · Q7 P1 · TOPIC 7 10 marks
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

Q7 PAST PAPER Pearson IAL WMA11 · October 2025 · Q9 P1 · TOPIC 7 6 marks
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NOTES·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

02 Sketch the Transformed Curve

List the key points — roots, 𝑦-intercept, turning points, asymptotes — move
each one, then draw the same shape through them.

WHEN YOU SEE → YOU DO

“on separate diagrams sketch
𝑦 = 𝑓(𝑥 + 3) and 𝑦 = 𝑓(−3𝑥)” ⟶ move every key point

“state the equation of the asymptote” ⟶ move the asymptote too

“touches the 𝑥-axis” ⟶ a touching point stays a touching
point

𝑦-intercept after 𝑓(𝑥 + 𝑎) ⟶ it is a new point: 𝑓(𝑎)

WORKED MODEL · JUNE 2022

Min 𝑃(−1, 0), max 𝑄 (32 , 2), asymptote 𝑦 = 1.

1 𝑓(𝑥) − 2: (−1, −2), (32 , 0), 𝑦 = −1 down 2

2 𝑓(−𝑥): (1, 0), (−32 , 2), 𝑦 = 1 reflect in 𝑦-axis

ANSWER same shape, points moved
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

IDEA 02
Practise: Sketch the Transformed Curve
My questions first, then selected practice, then real past papers.

Q8 DR ESLAM Move the key points P1 · TOPIC 7 3 marks

𝑦 = 𝑓(𝑥) has amaximum at (1, 4) and an asymptote 𝑦 = 2. State themaximum
and the asymptote of 𝑦 = 𝑓(𝑥 + 2) − 1.
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

SELECTED PRACTICE
Q9 PRACTICE Practice · Easy P1 · TOPIC 7 7 marks
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

Q10 PRACTICE Practice · Medium P1 · TOPIC 7 6 marks
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

PAST PAPERS
Q11 PAST PAPER Pearson IAL WMA11 · June 2022 · Q4 P1 · TOPIC 7 6 marks
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

Q12 PAST PAPER Pearson IAL WMA11 · June 2024 · Q3 P1 · TOPIC 7 6 marks
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NOTES·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

03 Transformed Curves Meeting

Two transformed curves meet where their equations are equal. Write each
one as an equation in 𝑥, then solve.

WHEN YOU SEE → YOU DO

“𝑦 = 𝑓(2𝑥)meets 𝑦 = 𝑓(𝑥) + 3” ⟶ √2𝑥 = √𝑥 + 3
“show that the 𝑥 coordinate satisfies
√𝑥 = … ” ⟶ collect √𝑥, factorise

“in simplest form” ⟶ rationalise, then square
“find the range for which 𝑓(𝑥) < 6 from
the graph” ⟶ read where the curve is below 𝑦 = 6

WORKED MODEL · OCTOBER 2021

𝑓(𝑥) = √𝑥; 𝑦 = 𝑓(2𝑥) meets 𝑦 = 𝑓(𝑥) + 3.
1 √2√𝑥 = √𝑥 + 3 ⇒ √𝑥(√2 − 1) = 3 collect, factorise

2 √𝑥 = 3
√2 − 1

= 3(√2 + 1) rationalise

ANSWER 𝑄 (27 + 18√2, 6 + 3√2)
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

IDEA 03
Practise: Transformed Curves Meeting
My questions first, then real past papers.
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

PAST PAPERS
Q13 PAST PAPER Pearson IAL WMA11 · October 2021 · Q9 P1 · TOPIC 7 9 marks
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

Q14 PAST PAPER Pearson IAL WMA11 · October 2022 · Q7 P1 · TOPIC 7 8 marks
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PRACTISE·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

Q15 PAST PAPER Pearson IAL WMA11 · June 2025 · Q9 P1 · TOPIC 7 10 marks
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SUMMARY·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

ALL The Whole Topic on One Page

Tear this page out before the exam.

01 Map a point Inside → 𝑥, opposite. Outside → 𝑦, same.

02 Sketch Move every key point and asymptote; keep the
shape.

03 Meeting Write both as equations, set equal, solve exactly.

BOTTOM LINE Inside the bracket: 𝑥, the opposite way · outside: 𝑦, the
way you see → move the key points.
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ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

Answers
Transformations of Functions · for the teacher. Every answer checked with a
computer algebra system.

IDEA 01 · MAP A POINT

Q1 Dr Eslam · Inside or outside?
(a) (4, 3) (b) (7, −2) (c) (4, −4) (d) (2, −2)

Q2 Dr Eslam · Describe fully
translation by (−50 )

Q3 Practice · Easy
(i) (2, 7) (ii) (2, −6) (iii) (8, 6)

Q4 Practice · Medium
(i) (−1, 7) (ii) (−4, 4) (iii) (−1, 12) (iv) (−13 , 4)

Q5 Practice · Medium
𝑎 = −7, 𝑏 = −4, 𝑐 = 1

2 , 𝑑 = 3

Q6 Pearson IAL WMA11 · January
2023 · Q7

(b) translation (20) (c) 𝑘 = 2 (d) 𝑄 (
5
2 , 12)

Q7 Pearson IAL WMA11 · October
2025 · Q9

(a) 𝑓(𝑥) = −4 sin 𝑥 (b)(i) (5𝜋3 , 4) (ii) (
3𝜋
2 , −2)

IDEA 02 · SKETCH THE TRANSFORMED CURVE

Q8 Dr Eslam · Move the key points
maximum (−1, 3), asymptote 𝑦 = 1

Q9 Practice · Easy
(a) roots 2, 6, 𝑦-int 12, min (4, −4) (b)(i) roots
6, 10, 𝑦-int 60, min (8, −4) (ii) roots −2, −6, 𝑦-
int 12, min (−4, −4)

Q10 Practice · Medium
(a)(i) 𝐴(0, 5), 𝐵(4, −3) (ii) 𝐴(−1, 8), 𝐵(3, 0) (b) 𝑎 =
−3 or 𝑎 = −1

Q11 Pearson IAL WMA11 · June 2022
· Q4

(i) min (−1, −2), max (32 , 0), 𝑦 = −1 (ii) min
(1, 0), max (−32 , 2), 𝑦 = 1

Q12 Pearson IAL WMA11 · June 2024
· Q3

(a) cuts (−4, 0), passes (−3, 2), touches (0, 0)
(b) cuts (13 , 0), touches (−1, 0), 𝑦-int (0, 2)

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 1



ANSWERS·P1.7

ELITE IGCSE / PURE 1 P1 · TOPIC 7 · TRANSFORMATIONS OF FUNCTIONS

IDEA 03 · TRANSFORMED CURVES MEETING

Q13 Pearson IAL WMA11 · October
2021 · Q9

(a) (4.5, 3) and (9, 6) (c)
𝑄 (27 + 18√2, 6 + 3√2)

Q14 Pearson IAL WMA11 · October
2022 · Q7

(a) 𝑥 < −4, −1 < 𝑥 < 2, 𝑥 > 3 (b) 𝑥 = 3
2 (c)(i)

(4, 6), (1, 6), (−2, 6), (−3, 6) (ii) −3 ≤ 𝑥 ≤ −2

Q15 Pearson IAL WMA11 · June 2025
· Q9

(a)(i) stretch ∥ 𝑥-axis s.f. 12 (ii) translation (
0
12)

(b)(ii) 𝑃 (432 − 288√2, 24 − 12√2)
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