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TOPIC

Number Toolkit

Every past-paper question on this topic, 2020 to 2026.



EP SPECIMEN

Question 36

Here is a list of numbers.

2 9 15 17 21 25 27

From the list, write down

(a) the two prime numbers,

(b) a square number that is also odd and greater than 10,

(¢) a cube number.

m Number Toolkit

(Total for Question 36 is 3 marks)



EP SPECIMEN

Question 37 m Number Toolkit

37 Use the information that 23 x 47 = 1081 to write down the value of

(@) 2.3 x 4.7

(b) 1081 +4.7

(Total for Question 37 is 2 marks)



4MA1/2HR JANUARY 2022

Question 10 m Number Toolkit

10 The table gives information about the population and the total amount of money,
in dollars, spent on healthcare for two countries in 2016

Country Total population Total spent on healthcare ($)
Austria 8.7 x 10° 42x10"
Luxembourg 6.3x 10° 3.7x10°

Work out how much more was spent per person on healthcare in Luxembourg than
in Austria.
Give your answer correct to the nearest whole number.

....................................................... dollars

(Total for Question 10 is 3 marks)




Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

i Fraction
Question 2 €D  ractions

2 Show that 5l - 29 = QE
3 7 21

(Total for Question 2 is 3 marks)



4MA1/1HR JANUARY 2020

O Fraction
Question 2 Q@D ( racione

2 Show that 3l X 2é = 8g
5 8 5

(Total for Question 2 is 3 marks)



4MA1/2H JANUARY 2020

O Fraction
Question 3 @D ( rracione

3 Show that 4% + 3% = 8l

15

(Total for Question 3 is 3 marks)



4MA1/1HR MAY/NOVEMBER 2020

O Fraction
Question 1 Q@D ( racione

1 Show that 3§xz=22
4 9 12

(Total for Question 1 is 3 marks)



4MA1/1HR JANUARY 2021

O Fraction
Question 1 @D ( rracione

1
1 Show that 35 X1l=—=5—

(Total for Question 1 is 3 marks)



4MA1/2H MAY 2021

O Fraction
Question 2 Q@D ( racione

2 Show that 2i -+ ll =2—
7 8

(Total for Question 2 is 3 marks)



4MA1/2H JANUARY 2022

O Fraction
Question 2 Q@D ( racione

2 Show that 6E +2i =2§
4 7 8

(Total for Question 2 is 3 marks)



4MA1/2H JUNE 2022

O Fraction
Question 4 Q@D ( racione

4 Show that 5l —ZE :2m
3 7 21

(Total for Question 4 is 3 marks)



4MA1/1HR JUNE 2022

O Fraction
Question 6 Q@D ( racione

6 Show that 2g + 3E = 6i
3 4

(Total for Question 6 is 3 marks)




4MA1/2H JUNE 2024

O Fraction
Question 4 @D ( rracione

4 Show that 2i X 3l =8
7 9

(Total for Question 4 is 3 marks)



4WM1/01 MAY 2025

O Fraction
Question 1 Q@D ( racione

1 Without using a calculator, work out

Show each stage of your working.
Give your answer as a mixed number in its simplest form.

(Total for Question 1 is 3 marks)



4WM1/01R MAY 2025

O Fraction
Question 2 Q@D ( racione

2 Showthat21><l§=3é
4 7 7

(Total for Question 2 is 3 marks)



4WM1/01 NOVEMBER 2025

O Fraction
Question 3 Q@D ( racione

3 Show that 3§ + 12 — 5i
7 3 21

(Total for Question 3 is 3 marks)



4MA1/2H NOVEMBER 2025

O Fraction
Question 3 Q@D ( racione

3 A box contains only

9 red bricks
43 blue bricks
and some yellow bricks

_ of the bricks are yellow bricks.
20
Each brick weighs 35 grams.

Work out the total weight of the yellow bricks.

...................................................... grams

(Total for Question 3 is 4 marks)



4MA1/1H JUNE 2026

H Fraction
Question 1 [ 3 marks JEEE

1 Show that 41_ 22 = 12
7 5 35

(Total for Question 1 is 3 marks)



4MA1/1HR JUNE 2026

O Fraction
Question 1 Q@D ( racione

1 Show that 2i X 3E = 9E
5 7 5

(Total for Question 1 is 3 marks)



4WM1/01 MAY 2026

1 Fraction
Question 1 €D  actions

1 Show that 4l — 2§ - ]B
7 5 35

(Total for Question 1 is 3 marks)



4MA1/2HR JUNE 2026

O Fraction
Question 17 @D ( racione

17 Use algebra to show that 0.814 = %

(Total for Question 17 is 2 marks)

TOPIC

Fractions, Decimals & Percentages

Every past-paper question on this topic, 2020 to 2026.






EP SPECIMEN

o m Fractions, Decimals & Percentages
Question 15

15 Write these numbers in order of size. Start with the smallest number.

0.62 61%

%o | L
w |
| w

(Total for Question 15 is 2 marks)



EP SPECIMEN

o m Fractions, Decimals & Percentages
Question 16

16 7
(a) Write — as a decimal.
40

1
.7
(b) Write — as a percentage.
40
%
1)

(Total for Question 16 is 2 marks)



EP SPECIMEN

o m Fractions, Decimals & Percentages
Question 17

17 The students in a class travel to school by walking, by bicycle or by bus.

3
< of the students walk. 0.35 of the students cycle. The rest travel by bus.

11 students travel by bus.

Work out the number of students in the class.

(Total for Question 17 is 3 marks)



EP SPECIMEN

o m Fractions, Decimals & Percentages
Question 18

18 13
Which is larger, 20 or 0.66?

You must show your working.

(Total for Question 18 is 2 marks)



EP SPECIMEN

o m Fractions, Decimals & Percentages
Question 19

19 Mia took two tests.

She scored 34 out of 40 in the first test.
She scored 87% in the second test.

In which test did Mia get the better score? You must show how you get your answer.

(Total for Question 19 is 2 marks)



EP SPECIMEN

o m Fractions, Decimals & Percentages
Question 20

20 Write 0.0375 as a fraction in its simplest form.

(Total for Question 20 is 2 marks)



EP SPECIMEN

o m Fractions, Decimals & Percentages
Question 21

21

5
A water tank is — full.
5

120 litres of water are added to the tank.
The tank is now 65% full.
Work out the capacity of the tank.

litres

(Total for Question 21 is 3 marks)



TOPIC

Recurring Decimals

Every past-paper question on this topic, 2020 to 2026.



4MA1/1H MAY 2021

Question 16 EEXD) ( recurring pecimals

16 Use algebra to show that the recurring decimal 0.2813 = 1930

(Total for Question 16 is 2 marks)



4MA1/1H NOVEMBER 2021

Question 18 EEXD) ( recurring pecimals

18 0.4x1s a recurring decimal.
x is a whole number such that | < x < 9

Find, in terms of x, the recurring decimal 0.4 x as a fraction.
Give your fraction in its simplest form.
Show clear algebraic working.

(Total for Question 18 is 3 marks)



4WM1/01R MAY 2025

Question 14 m Recurring Decimals

14 Use algebra to show that the recurring decimal 0.612 = 101

(Total for Question 14 is 2 marks)



4MA1/1HR JUNE 2025

Question 16 m Recurring Decimals

16 Use algebra to show that the recurring decimal 0.612 = %

(Total for Question 16 is 2 marks)

TOPIC

Rounding, Estimation & Bounds

Every past-paper question on this topic, 2020 to 2026.






4WM1/01 SPECIMEN

Qu estion 1 m Rounding, Estimation & Bounds

1 The weight of a cake is 2.75 kg, correct to 2 decimal places.

Write down the lower bound of the weight of the cake.

(Total for Question 1 is 1 mark)



4WM1/01 SPECIMEN

Qu estion 1 5 m Rounding, Estimation & Bounds

15 Martin and Lucia went on two different car journeys.
For Martin’s journey

distance = 80 km correct to the nearest 5km
time = 2.7 hours correct to 1 decimal place

For Lucia’s journey

distance = 33 km correct to 2 significant figures
time = 1 hour correct to the nearest 0.1 hour

Martin says,
“My average speed could have been greater than Lucia’s average speed.”

By considering bounds, show that Martin is correct.
Show your working clearly.

(Total for Question 15 is 4 marks)



4MA1/1HR JANUARY 2020

Qu estion 1 1 m Rounding, Estimation & Bounds

11 The weight of a cat is 4.3kg correct to 2 significant figures.

(a) Write down the upper bound of the weight of the cat.

(b) Write down the lower bound of the weight of the cat.

G=e—f

e = 17 correct to the nearest integer
/= 9.4 correct to one decimal place

(c) Work out the upper bound for the value of G.

(Total for Question 11 is 4 marks)



4MA1/1H JANUARY 2020

Qu estion 1 6 m Rounding, Estimation & Bounds

2a-c¢
d

16 P =

a = 58.4 correct to 3 significant figures.
¢ =20 correct to 2 significant figures.
d = 3.6 correct to 2 significant figures.

Work out the upper bound for the value of P.
Show your working clearly.
Give your answer correct to 2 decimal places.

(Total for Question 16 is 3 marks)



4MA1/1H MAY/NOVEMBER 2020

Qu estion 1 7 m Rounding, Estimation & Bounds

17 A metal block has a mass of 5kg, correct to the nearest 50 grams.
The block has a volume of (1.84 x 10 ”")m’, correct to 3 significant figures.

Work out the upper bound for the density of the block.
Give your answer in kg/m’® correct to 1 decimal place.
Show your working clearly.

(Total for Question 17 is 4 marks)



4MA1/1HR MAY/NOVEMBER 2020

Qu estion 1 9 m Rounding, Estimation & Bounds

19 The diagram shows rectangle ABCD with rectangle EFGH cut out to form the shaded region.

A D

Diagram NOT
accurately drawn

B C

AD = 8.3 cm correct to one decimal place
DC = 7.2 cm correct to one decimal place
EH = 6.2 cm correct to one decimal place
HG = 5.3 cm correct to one decimal place

Work out the upper bound of the area of the shaded region.
Show your working clearly.

(Total for Question 19 is 3 marks)



4MA1/1H JANUARY 2021

Qu estion 1 5 m Rounding, Estimation & Bounds

v= 9.6 correct to 1 decimal place
u = 3.8 correct to 1 decimal place
t = 1.84 correct to 2 decimal places

Calculate the upper bound for the value of a.
Give your answer as a decimal correct to 2 decimal places.
Show your working clearly.

(Total for Question 15 is 3 marks)



4MA1/1HR JANUARY 2021

Qu estion 1 9 m Rounding, Estimation & Bounds

!
a—h

19 k=

t = 14 correct to 2 significant figures
a = 7.8 correct to 2 significant figures
h = 3.4 correct to 2 significant figures

Work out the lower bound for the value of 4.
Show your working clearly.

(Total for Question 19 is 3 marks)



4MA1/1H MAY 2021
m Rounding, Estimation & Bounds

Question 20

t—w
};

20 P=

t = 9.7 correct to 1 decimal place
w = 5.9 correct to 1 decimal place
y =3 correct to 1 significant figure

Calculate the upper bound for the value of P.
Show your working clearly.

(Total for Question 20 is 3 marks)



4MA1/1H NOVEMBER 2021

Qu estion 1 3 m Rounding, Estimation & Bounds

13 Here is a triangle XYZ.

. Diagram NOT

accurately drawn
l6em

y <

Z

The length XZ and the angles YXZ and XYZ are each given correct to 2 significant figures.

Calculate the upper bound for the length YZ.
Give your answer correct to one decimal place.
Show your working clearly.

(Total for Question 13 is 3 marks)



4MA1/2H JANUARY 2022

Qu estion 4 m Rounding, Estimation & Bounds

4 Each side of a regular octagon has a length of 18 mm, correct to the nearest 0.5 mm

Diagram NOT
accurately drawn

(a) Write down the lower bound of the length of each side of the octagon.

................................................ mimn

................................................... mm

(Total for Question 4 is 2 marks)



4MA1/1H JANUARY 2022

Qu estion 1 8 m Rounding, Estimation & Bounds

2

18 A=w- 2
‘}!

w = 3.45 correct to 2 decimal places.
x=1.9 correct to 1 decimal place.
y=35  correct to the nearest whole number.

Work out the lower bound of the value of A
Show your working clearly.

(Total for Question 18 is 3 marks)



4MA1/1HR JANUARY 2022

Qu estion 22 m Rounding, Estimation & Bounds

22 The diagram shows triangle ABC

‘ Diagram NOT

accurately drawn
bem

A

¢ =11.5 correct to one decimal place
x =80 correct to the nearest whole number
y=75 correct to the nearest whole number

Calculate the upper bound for the value of b

Show your working clearly.
Give your answer correct to 3 significant figures.

(Total for Question 22 is 4 marks)




4MA1/2H JUNE 2022

Qu estion 1 8 m Rounding, Estimation & Bounds

a=7.5 correct to 1 decimal place.
b = 3.42 correct to 2 decimal places.
f =2 correct to the nearest whole number.

Work out the upper bound of the value of X
Show your working clearly.

(Total for Question 18 is 3 marks)




4MA1/2HR JUNE 2022

Qu estion 1 8 m Rounding, Estimation & Bounds

18 Kaidan and Sonja went on two different car journeys.

For Kaidan’s journey
distance = 80km correct to the nearest 5km
time = 2.7 hours correct to 1 decimal place

For Sonja’s journey
distance = 33 km correct to 2 significant figures
time = 1 hour correct to the nearest 0.1 hour

Kaidan says,
“My average speed could have been greater than Sonja’s average speed.”

By considering bounds, show that Kaidan is correct.
Show your working clearly.

(Total for Question 18 is 4 marks)




4MA1/1HR MAY 2023

Qu estion 1 8 m Rounding, Estimation & Bounds

18 Diego builds a fence using fence panels.

The total length of the fence is 50 metres, correct to the nearest 5 metres.
The length of each fence panel is 1.3 metres, correct to the nearest 10cm.

The cost of each fence panel is £8.65

Diego may only buy complete fence panels.
Diego only pays for the number of panels he needs to build the fence.

Work out the greatest difference in the possible amounts that Diego could pay to build
the fence.
Show your working clearly.

(Total for Question 18 is 4 marks)



4MA1/2H JUNE 2023

Qu estion 2 5 m Rounding, Estimation & Bounds

25 A solid sphere has a radius of 2.8 centimetres, correct to 1 decimal place.
The sphere has a mass of M grams, where M = 260 correct to 2 significant figures.

Work out the upper bound for the density of the sphere.
Give your answer in g/cm’ correct to 2 decimal places.
Show your working clearly.

(Total for Question 25 is 4 marks)



4MA1/2H NOVEMBER 2023

Qu estion 1 7 m Rounding, Estimation & Bounds

17 P=a(c+y)

a = 8.3 correct to 2 significant figures
¢ = 2 correct to 1 significant figure
y =15 correct to the nearest 5

Work out the upper bound for the value of P
Show your working clearly.

(Total for Question 17 is 3 marks)



4MA1/2H JUNE 2024

Qu estion 1 9 m Rounding, Estimation & Bounds

c=38 correct to the nearest whole number
J/ =6.62 correct to 2 decimal places
1.2 correct to 1 decimal place

Work out the lower bound for the value of G
Give your answer correct to 3 decimal places.
Show your working clearly.

(Total for Question 19 is 3 marks)



4MA1/2HR JUNE 2024

Qu estion 1 9 m Rounding, Estimation & Bounds

19 Aviv goes on a cycle journey.
For the cycle journey
average speed = 19km/h correct to the nearest whole number
time = 1.5hours correct to one decimal place

Work out the upper bound for the distance Aviv travels.
Give your answer correct to 3 significant figures.

e kM

(Total for Question 19 is 3 marks)



4MA1/2H NOVEMBER 2024

Qu estion 2 m Rounding, Estimation & Bounds

2 The length of a table is measured as 1.4 metres correct to one decimal place.

(a) Write down the upper bound of the length of the table.

. Metres

(b) Write down the lower bound of the length of the table.

. IMELIES

(Total for Question 2 is 2 marks)



4MA1/1H NOVEMBER 2024

Question 21

m Rounding, Estimation & Bounds

x = 28.4 correct to 1 decimal place.
y=17 correct to 2 significant figures.
w =90  correct to the nearest 5

Calculate the upper bound for the value of T

Give your answer correct to 3 significant figures.

Show your working clearly.

(Total for Question 21 is 3 marks)



4WM1/01R MAY 2025

Qu estion 1 m Rounding, Estimation & Bounds

1 The length of a ship is 142.8 m, correct to 1 decimal place.

(1) Write down the lower bound of the length of the ship.

(i) Write down the upper bound of the length of the ship.

(Total for Question 1 is 2 marks)



4MA1/1HR JUNE 2025

Qu estion 2 m Rounding, Estimation & Bounds

2 The length of a ship is 142.8 m, correct to 1 decimal place.

(1) Write down the lower bound of the length of the ship.

B i 1

(i) Write down the upper bound of the length of the ship.

(Total for Question 2 is 2 marks)



4WM1/01 MAY 2025
m Rounding, Estimation & Bounds

Question 2

2 The height of a tree is 17.8 metres correct to one decimal place.

(a) Write down the lower bound for the height of the tree.

. IMELIES

The weight of an apple is 145 grams correct to the nearest 5 grams.

(b) Write down the upper bound for the weight of the apple.

. grams

_ 4.766x815
0.399

(c) By rounding each number to one significant figure, work out an estimate
for the value of 4
Show your working clearly.

(Total for Question 2 is 4 marks)



4MA1/2H JUNE 2025

Qu estion 22 m Rounding, Estimation & Bounds

22 The diagram shows a square inside rectangle ABCD

Diagram NOT
accurately drawn

D C
The total area of the region shown shaded in the diagram is Xcm?

AB =11.5cm correct to the nearest 0.5cm
BC =9.2 cm correct to 2 significant figures
side of square =4.1cm correct to 2 significant figures

By considering bounds, work out the value of X to a suitable degree of accuracy.
Show your working clearly.

(Total for Question 22 is 4 marks)



4WM1/01 NOVEMBER 2025

Qu estion 2 m Rounding, Estimation & Bounds

2 By rounding each number to one significant figure, work out an estimate
for the value of

211 x589

v8.859

Show your working clearly.

(Total for Question 2 is 2 marks)



4MA1/1H NOVEMBER 2025

Qu estion 2 m Rounding, Estimation & Bounds

2 By rounding each number to one significant figure, work out an estimate
for the value of

2.11° x58.9

V8.859

Show your working clearly.

(Total for Question 2 is 2 marks)



4WM1/01 NOVEMBER 2025

Qu estion 6 m Rounding, Estimation & Bounds

6 The weight of a bag of apples is 475 g correct to the nearest g

(a) Write down the lower bound of the weight.

The height of a box is 120em correct to the nearest 10 cm

(b) Write down the upper bound for the height.

PO cm

(Total for Question 6 is 2 marks)



4MA1/1H NOVEMBER 2025

Qu estion 7 m Rounding, Estimation & Bounds

7 The weight of a bag of apples is 475 g correct to the nearest g

(a) Write down the lower bound of the weight.

The height of a box is 120cm correct to the nearest 10cm

(b) Write down the upper bound for the height.

(Total for Question 7 is 2 marks)



4MA1/2H NOVEMBER 2025

Qu estion 24 m Rounding, Estimation & Bounds

n

P—q

24 D=

n = 10.3 correct to 1 decimal place
p = 1.24 correct to 2 decimal places
g = 4.39 correct to 2 decimal places

By considering bounds, work out the value of D to a suitable degree of accuracy.
Show your working clearly.

(Total for Question 24 is 5 marks)



4MA1/1HR JUNE 2026

Qu estion 4 m Rounding, Estimation & Bounds

4 The weight of a giraffe is 1178kg, correct to the nearest kg

(1) Write down the lower bound of the weight of the giraffe.

(i1) Write down the upper bound of the weight of the giraffe.

(Total for Question 4 is 2 marks)



4WM1/01 MAY 2026

Qu estion 1 8 m Rounding, Estimation & Bounds

18 The final velocity, vm/s, of an object is given by

where

s =100 correct to the nearest integer
1 =1.68 correct to 2 decimal places

u = 0.5 correctto 1 decimal place

By considering bounds, work out the value of v to a suitable degree of accuracy.
Show your working clearly.

(Total for Question 18 is 5 marks)



4MA1/1H JUNE 2026

Qu estion 20 m Rounding, Estimation & Bounds

20 The final velocity, vm/s, of an object is given by

where

s =100 correct to the nearest integer
t = 1.68 correct to 2 decimal places

u = 0.5 correctto 1 decimal place

By considering bounds, work out the value of v to a suitable degree of accuracy.
Show your working clearly.

(Total for Question 20 is 5 marks)



4MA1/2HR JUNE 2026

Qu estion 2 1 m Rounding, Estimation & Bounds

d—e
f

d = 6.6 correct to 1 decimal place
e = 2.8 correct to 1 decimal place
f=10.47 correct to 2 decimal places

21 p=

Calculate the lower bound for the value of p
Give your answer correct to 3 significant figures.
Show your working clearly.

(Total for Question 21 is 3 marks)

TOPIC

Powers & Roots

Every past-paper question on this topic, 2020 to 2026.






EP SPECIMEN

Qu estion 3 3 m Powers & Roots

33 Find the value of

(a) 5°

(1)
(b) 8%3

(1)
(c) 167112

(1)

(Total for Question 33 is 3 marks)



EP SPECIMEN

Question 34 m Powers & Roots

.3 x3 .
Write —;  aa single power of 3

(Total for Question 34 is 2 marks)



EP SPECIMEN

Qu estion 3 5 m Powers & Roots

Find the value of n.

(Total for Question 35 is 3 marks)



4WM1/01 MAY 2026

Question 3 m Powers & Roots

3 20™x20° =20"

(a) Find the value of n

n PP SRR
36"+ 36" = 36"
(b) Find the value of m
m=__
1
(52%)" =527
(¢) Find the value of p
p =

In a race, Dani ran a distance of 100 metres, correct to the nearest metre.

(d) Write down the lower bound for the distance.

.......................................... metres

Dani ran this race in a time of 16.3 seconds, correct to one decimal place.

(e) Write down the upper bound for the time.

,,,,,,,,,,,, seconds

(Total for Question 3 is 5 marks)



TOPIC

Surds

Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

Question 17

17 Express (\J/ji\m)_ in the form p + \/E where p and ¢ are integers.
2 -1

Show clearly each stage of your working.

(Total for Question 17 is 4 marks)



4MA1/2H JANUARY 2020

Question 20

20 The area of a rectangle is 18 cm’
The length of the rectangle is (ﬁ + 1) cm.
Without using a calculator and showing each stage of your working,

find the width of the rectangle.
Give your answer in the form axJb + ¢ where a, b and ¢ are integers.

(Total for Question 20 is 3 marks)



4MA1/1H MAY/NOVEMBER 2020

Question 19

19 Without using a calculator, rationalise the denominator of 3 ﬁ

Simplify your answer.
You must show each stage of your working.

(Total for Question 19 is 3 marks)



4MA1/1H JANUARY 2021

Question 18

18 Given that (8 - \/T)(S + vq) =y x + 21 where x is a prime number and y is an integer,

find the value of x and the value of y.
Show each stage of your working clearly.

(Total for Question 18 is 3 marks)



4MA1/2H NOVEMBER 2021

Question 17

17 Express \/,_7 in the form a + b where a and b are integers.
5-1

Show each stage of your working clearly.

(Total for Question 17 is 3 marks)



4MA1/1H JUNE 2022

Question 16

16 Without using a calculator, show that = - (\/{E) = 2\/5 +12

N2 =1

Show your working clearly.

(Total for Question 16 is 3 marks)




4MA1/1HR JUNE 2022

Question 21

3+ 8
21 Express 7\/_, in the form p + \/; where p and ¢ are integers.

(1]

Show each stage of your working clearly.

(Total for Question 21 is 4 marks)




4MA1/2H JUNE 2023

Question 23

23 The diagram shows a cuboid with a square cross section.

Diagram NOT
accurately drawn

xcm

xXcm

(2 J5 = 3](:111

The volume of the cuboid is (13 + ()\/g)cm-‘

Without using a calculator, find the value of x
Give your answer in the form a + Jb where a and b are integers.
Show your working clearly.

(Total for Question 23 is 4 marks)



4WM1/01R MAY 2025

Question 16

16 J96 = 2k

(a) Find the value of &

8
3=+/5

Show each stage of your working.

(b) Show that can be written in the form 4 + /b where ¢ and b are integers.

(Total for Question 16 is 4 marks)



4WM1/01 MAY 2025

Question 17

17 (\/5}1 = k3 where k is an integer.

(a) Find the value of &

(b) Show that can be written in the form ¢ + \/E

21
3-42

where ¢ and d are integers.
Show each stage of your working clearly.

(Total for Question 17 is 4 marks)



4WM1/01 NOVEMBER 2025

Question 16

2NT +2 . : : ;
16 Show that ﬁ can be written in the form a — /b where a and b are integers.

Show your working clearly.

(Total for Question 16 is 3 marks)



4WM1/01 MAY 2026

Question 16

16 (a) Solve x* —(2V3)x-13=0

Give your solutions in the form /g + b where a and b are integers.
Show your working clearly.

V20
J5 42

(b) Show that can be written in the form ¢ —+/d where ¢ and d are integers.

(Total for Question 16 is 6 marks)



4MA1/1H JUNE 2026

Question 17

17 Show that (4 - @) (5 - 2\/5) can be written in the form a — \/E

where @ and b are integers.

(Total for Question 17 is 3 marks)

TOPIC

Using a Calculator

Every past-paper question on this topic, 2020 to 2026.






EP SPECIMEN

Question 1 m Using a Calculator

572 —~30.25
1.8 x 0.65

Work out

Write down all the figures on your calculator display.

(Total for Question 1 is 2 marks)



EP SPECIMEN

Question 2 m Using a Calculator

2 1
(a) Work out 433 - —
0.16

Write down all the figures on your calculator display.

(b) Give your answer to part (a) correct to 3 significant figures.

(Total for Question 2 is 3 marks)



EP SPECIMEN

Question 3 m Using a Calculator

3 8.4 x tan 35°
Work out —
cos 62°

Give your answer correct to 3 significant figures.

(Total for Question 3 is 2 marks)



EP SPECIMEN

QueStion 4 m Using a Calculator

3.7x10°+2.9 x 104
8.1x1073

Work out

Give your answer in standard form correct to 3 significant figures.

(Total for Question 4 is 3 marks)



EP SPECIMEN

QueStion 5 m Using a Calculator

»*—3q

p+q%

Work out the value of

Give your answer correct to 3 decimal places.

(Total for Question 5 is 2 marks)



EP SPECIMEN

Question 6 m Using a Calculator

6 Work out the value of 4.8705 +1.73

Give your answer correct to 4 significant figures.

(Total for Question 6 is 2 marks)



EP SPECIMEN

Question 7 m Using a Calculator

7 19.6 x 0.48
Here is a calculation: :71

(a) By rounding each number to 1 significant figure, work out an estimate for the calculation.

(Total for Question 7 is 3 marks)

TOPIC

Standard & Compound Units




Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

Qu estion 5 m Standard & Compound Units

A plane flies from New York City to Los Angeles.
The plane flies a distance of 3980 kilometres in 5 hours 24 minutes.

Work out the average speed of the plane.
Give your answer in kilometres per hour correct to the nearest whole number.

kilometres per hour

(Total for Question 5 is 3 marks)



4WM1/01 SPECIMEN

Qu estion 8 m Standard & Compound Units

( 1otal Tor Question / 1S 4 marks)

8 Change a speed of 81 kilometres per hour to a speed in metres per second.

........ . TS per second

(Total for Question 8 is 3 marks)



4MA1/2H JANUARY 2020

Qu estion 2 m Standard & Compound Units

2 Change 32.4 m® into cm’

(Total for Question 2 is 2 marks)



4MA1/2HR JANUARY 2020

Qu estion 5 m Standard & Compound Units

5 A plane takes 3 hours 36 minutes to fly from the Cayman Islands to New York.
The plane flies a distance of 2470km.

Work out the average speed of the plane in km/h.
Give your answer correct to the nearest whole number.

..................................................... km/h

(Total for Question 5 is 3 marks)



4MA1/1HR JANUARY 2020

Qu estion 9 m Standard & Compound Units

9 Pablo made a solid gold statue.

He melted down some gold blocks and used the gold to make the statue.
Each block of gold was a cuboid, as shown below.

Diagram NOT
accurately drawn

1.5cm Scem

< >
2cm

The mass of the statue is 5.73 kg.
The density of gold is 19.32 g/cm?

Work out the least number of gold blocks Pablo melted down in order to make the statue.
Show your working clearly.

(Total for Question 9 is 5 marks)



4MA1/2H JANUARY 2020

Qu estion 9 m Standard & Compound Units

9 The density of gold is 19.3 g/cm?
A gold bar has volume 150 cm’

Work out the mass of the gold bar.

(Total for Question 9 is 2 marks)



4MA1/2HR JANUARY 2020

Qu estion 9 m Standard & Compound Units

9 The diagram shows a box in the shape of a cuboid.

Diagram NOT
accurately drawn

xcm

1.2cm

The box is put on a table.
The face of the box in contact with the table has length 1.2 metres and width x metres.

The force exerted by the box on the table is 27 newtons.
The pressure on the table due to the box is 30 newtons/m?

force

pressure =
arca

Work out the value of x.

(Total for Question 9 is 3 marks)



4MA1/2H JANUARY 2020

Qu estion 1 0 m Standard & Compound Units

10 Change a speed of 50 metres per second to a speed in kilometres per hour.

....................................................... kilometres per hour

(Total for Question 10 is 3 marks)



4MA1/1H JANUARY 2020

Qu estion 1 3 m Standard & Compound Units

13 The diagram shows a solid cube.
The cube is placed on a table so that the whole of one face of the cube is in contact with
the table.

Diagram NOT
wem accurately drawn

wcem

wcem

The cube exerts a force of 56 newtons on the table.
The pressure on the table due to the cube is 0.14 newtons/cm?

force

pressure =
darca

Work out the volume of the cube.

(Total for Question 13 is 4 marks)



4MA1/1H MAY/NOVEMBER 2020

Qu estion 6 m Standard & Compound Units

6 A rocket travelled 100km at an average speed of 28440 km/h.

Work out how long it took the rocket to travel the 100 km.
Give your answer in seconds, correct to the nearest second.

....................................................... seconds

(Total for Question 6 is 3 marks)



4MA1/1HR MAY/NOVEMBER 2020

Question 7

m Standard & Compound Units

7 Pedro drove from Toulouse to Montpellier in 2 hours 42 minutes.
He drove at an average speed of 90 km/hour.

Janine drove from Toulouse to Montpellier along the same route as Pedro.
The journey took her 3 hours.

Work out Janine’s average speed for the journey.

................................................ _km/hour

(Total for Question 7 is 4 marks)



4MA1/1HR MAY/NOVEMBER 2020

Qu estion 9 m Standard & Compound Units

9 A box is put on a horizontal table.

The face of the box in contact with the table is a square of side 1.5 metres.
The pressure on the table due to the box is 34.8 newtons/m?

force

Work out the force exerted by the box on the table. pressure = “rea

....................................................... newtons

(Total for Question 9 is 3 marks)



4MA1/2H JANUARY 2021

Qu estion 1 m Standard & Compound Units

1 A train takes 6 hours 39 minutes to travel from New Delhi to Kanpur.
The train travels a distance of 429km.

Work out the average speed of the train.
Give your answer inkm/h correct to one decimal place.

...................................................... km/h

(Total for Question 1 is 3 marks)



4MA1/1HR JANUARY 2021

Qu estion 4 m Standard & Compound Units

4 A train journey from Paris to Amsterdam took 3 hours 24 minutes.
The total distance the train travelled was 433.5 km.

Work out the average speed of the train.
Give your answer in kilometres per hour.

...................................................... km/h

(Total for Question 4 is 3 marks)



4MA1/1H MAY 2021

Qu estion 1 m Standard & Compound Units

1 A plane flew from Madrid to Dubai.

The distance the plane flew was 5658 km.
The flight time was 8 hours 12 minutes.

Work out the average speed of the plane.

(Total for Question 1 is 3 marks)



4MA1/1H NOVEMBER 2021

Qu estion 1 0 m Standard & Compound Units

10 A solid aluminium cylinder has radius 10cm and height #cm.
m Diagram NOT
accurately drawn

hcem

The mass of the cylinder is 5.4kg.
The density of aluminium is 0.0027 kg/cm?

Calculate the value of A.
Give your answer correct to one decimal place.

(Total for Question 10 is 5 marks)



4MA1/1HR JANUARY 2022

Qu estion 7 m Standard & Compound Units

7 Milly went on a car journey.
She travelled from Anesey to Breigh to Clando and then to Duckbridge.

For Anesey to Breigh, Milly drove the 245km in 2.5 hours.
For Breigh to Clando, Milly drove the 220km at an average speed of 80km/h
For Clando to Duckbridge, Milly drove at an average speed of 72km/h in 50 minutes.

Work out Milly’s average speed, in km/h, for the journey from Anesey to Duckbridge.
Give your answer correct to one decimal place.

...................................................... km/h

(Total for Question 7 is 4 marks)




4MA1/2HR JANUARY 2022

Qu estion 2 1 m Standard & Compound Units

21 The diagram shows a solid made from a cylinder and a hemisphere.
The cylinder and the hemisphere are both made from the same metal.

Diagram NOT
accurately drawn

3xcm

The plane face of the hemisphere coincides with the upper plane face of the cylinder.

The radius of the cylinder and the radius of the hemisphere are both xcm.
The height of the cylinder is 3xcm.

The total surface area of the solid is 8 1zcm?
The mass of the solid is 840 grams.

The following table gives the density of each of four metals.

Metal Density (g/cm’)
Aluminium 2.7
Nickel | 8.9
Gold | 19.3

| Silver .I 10.5

The metal used to make the solid is one of the metals in the table.

Determine the metal used to make the solid.
Show your working clearly.

(Total for Question 21 is 6 marks)




4MA1/2H JUNE 2022

Qu estion 3 m Standard & Compound Units

3 An aeroplane travelled from New York City to Los Angeles.
The aeroplane travelled a distance of 3980 kilometres in 5 hours 24 minutes.

Work out the average speed of the aeroplane.
Give your answer in kilometres per hour correct to the nearest whole number.

...................................................... kilometres per hour

(Total for Question 3 is 3 marks)



4MA1/1H JUNE 2022

Qu estion 7 m Standard & Compound Units

7 A cylinder is placed on the ground.

Diagram NOT

I8cm accurately drawn

The height of the cylinder is 18 cm.

The force exerted by the cylinder on the ground is 72 newtons.
The pressure on the ground due to the cylinder is 1.4 newtons/cm?

orce

pressure =
arca

Work out the volume of the cylinder.
Give your answer correct to 3 significant figures.

(Total for Question 7 is 4 marks)




4MA1/1HR JUNE 2022

Qu estion 7 m Standard & Compound Units

7 The diagram shows a solid cylinder made from iron.

—_ T
—— ] Diagram NOT
accurately drawn
3.5cm
< >
18cm

The cylinder has diameter 18 cm and height 3.5cm
The mass of the cylinder is 7.04 kg

Work out the density of the iron.
. . 3 . - g -
Give your answer in g/cm’ correct to 2 significant figures.

(Total for Question 7 is 3 marks)



4MA1/2H JUNE 2022

Qu estion 7 m Standard & Compound Units

7 Change a speed of 81 kilometres per hour to a speed in metres per second.

...................................................... melres per second

(Total for Question 7 is 3 marks)



4MA1/2HR JUNE 2023

Qu estion 3 m Standard & Compound Units

3 Anjali travels on the Eurostar train from Paris to Amsterdam.

The distance the train travels between Paris and Amsterdam is 515 km.
The time taken by the train to travel between Paris and Amsterdam is
3 hours 18 minutes.

Work out the average speed of the train.
Give your answer in km/h correct to the nearest whole number.

...................................................... km/h

(Total for Question 3 is 3 marks)



4MA1/2H JUNE 2023

Qu estion 9 m Standard & Compound Units

9 Change a speed of 27 kilometres per hour to a speed in metres per second.

(Total for Question 9 is 3 marks)



4MA1/1HR MAY 2023

Qu estion 1 1 m Standard & Compound Units

11 The diagram shows a block of iron in the shape of a cuboid.

Diagram NOT
accurately drawn

1
]
1
1
|
': 4cm
1
i
1
1

wcem

The block has length wem, width 5cm and height 4cm

The density of iron is 7.8 g/cm?
The mass of the block is 1950 g

Work out the value of w

(Total for Question 11 is 3 marks)



4MA1/2H JUNE 2024

Qu estion 3 m Standard & Compound Units

3 A plane takes 9 hours 36 minutes to fly from New Delhi to Perth.
The plane flies at an average speed of 820 km/h.

Work out the total distance the plane flies.

(Total for Question 3 is 3 marks)



4MA1/2H JUNE 2024

Qu estion 6 m Standard & Compound Units

6 Change a speed of w metres per second to a speed in kilometres per hour.
Give your answer in terms of w in its simplest form.

..................................................... kilometres per hour

(Total for Question 6 is 3 marks)



4MA1/1HR MAY 2024

Question 6

m Standard & Compound Units

6 The diagram shows a solid wooden cylinder.

N,

o—§ cm —P

N

hcm

________________

The cylinder has radius 8 cm and height 4 cm.
The volume of the cylinder is 1208 cm’

(a) Work out the value of 4
Give your answer correct to the nearest whole number

The density of the wood is 1.25 g/em?

(b) Work out the mass of the cylinder.
Give your answer in kilograms.

Diagram NOT
accurately drawn

.............................................................. kilograms

(Total for Question 6 is 4 marks)



4MA1/1H MAY 2024

Question 8

Standard & Compound Units

8 A cylinder is placed on a table.

Diagram NOT

21cm
accurately drawn

The volume of the cylinder is 1575 cm’
The force exerted by the cylinder on the table is 84 newtons.

force

pressure =
area

Work out the pressure on the table due to the cylinder.

...................................................... newtons/cm”

(Total for Question 8 is 3 marks)



4WM1/01 MAY 2025

Qu estion 6 m Standard & Compound Units

6 The diagram shows a block in the shape of a cuboid.

Diagram NOT
accurately drawn

The block has a horizontal base with length 6m and width xm

The block is placed on a table so that the whole of its horizontal base is in contact with
the table.

The block exerts a force of 702 newtons on the table.
The pressure on the table due to the block is 65 newtons/m?

force
area

Work out the value of x pressure =

(Total for Question 6 is 3 marks)



4MA1/1HR JUNE 2025

Qu estion 7 m Standard & Compound Units

7 Change a speed of 50x metres per second to a speed in kilometres per hour.

........................................................... km/h

(Total for Question 7 is 3 marks)



4MA1/2HR JUNE 2025

Qu estion 7 m Standard & Compound Units

7 The mass of a silver coinis 48.3 g
The density of silver is 10.5 g/cm’

Work out the volume of the silver coin.

(Total for Question 7 is 2 marks)



4WM1/01R MAY 2025

Qu estion 7 m Standard & Compound Units

7 Change a speed of 40 meftres per second to a speed in kilometres per hour.
Show your working clearly.

.............................................................. kilometres per hour

(Total for Question 7 is 3 marks)



4WM1/01R MAY 2025
m Standard & Compound Units

Question 10

10 The diagram shows a rectangular sheet of metal.

A B

Diagram NOT
accurately drawn
17¢cm

8cm

D C
BC =8cm DB =17 cm

The sheet of metal lies flat on a table.
The force exerted by the sheet of metal on the table is 150 newtons.

Work out the pressure on the table due to the sheet of metal.

Show your working clearly. pressire = force

arca

ﬂ
newtons/cm”

(Total for Question 10 is 5 marks)



4WM1/01 NOVEMBER 2025

Qu estion 1 0 m Standard & Compound Units

10 A parcel in the shape of a cube is placed on a table so that the whole of one face of the
parcel is in contact with the table.

The parcel has sides of length 7 cm

The pressure on the table due to the parcel is 62 newtons/cm’

force

pressurc =
arca

Work out the force exerted by the parcel on the table.

e, NEWHONS

(Total for Question 10 is 3 marks)



4MA1/2H NOVEMBER 2025

Qu estion 26 m Standard & Compound Units

26 A solid cone is joined to a solid hemisphere to make the solid shown below.

Diagram NOT
accurately drawn

The cone is made from copper.
. . : 3
The density of copper is 9 g/cm

The hemisphere is made from a different metal.

The total mass of the solid is 4752z grams
The total volume of the solid is 504rcm’

Work out the density of the hemisphere.
Show your working clearly.

(Total for Question 26 is 6 marks)



4MA1/1H JUNE 2026

Qu estion 4 m Standard & Compound Units

4 Henri competes in a race.

For the first part of the race Henri cycles 60km at an average speed of 24 km/h
For the remaining part of the race Henri runs for 1 hour and 15 minutes at
an average speed of 12km/h

Work out Henri’s average speed for the whole race.
Give your answer in km/h
Show your working clearly.

(Total for Question 4 is 4 marks)



4MA1/1H JUNE 2026

Qu estion 8 m Standard & Compound Units

8 Change a speed of 70 metres per second to a speed in kilometres per hour.
Show your working clearly.

(Total for Question 8 is 3 marks)



4WM1/01 MAY 2026

Qu estion 8 m Standard & Compound Units

8 A block of wood has a mass of 480 kg
The wood has a density of 640 kg/m’

Work out the volume of the block of wood.

(Total for Question 8 is 3 marks)



4MA1/2HR JUNE 2026

Qu estion 9 m Standard & Compound Units

9 Change a speed of 198 kilometres per hour to a speed in metres per second.
Show your working clearly.

(Total for Question 9 is 3 marks)



4MA1/2HR JUNE 2026

Qu estion 1 0 m Standard & Compound Units

10 The diagram shows a solid cylinder.

4cm Diagram NOT
accurately drawn

Ilcm

The cylinder has radius 4 cm and height 11 cm
The cylinder is made from wood with a density of 0.6 g/cm’

Work out the mass of the cylinder.
Give your answer correct to 3 significant figures.

(Total for Question 10 is 3 marks)




Algebra Toolkit

Every past-paper question on this topic, 2020 to 2026.



EP SPECIMEN

Question 22 m Algebra Toolkit

22 (a) Simplify Sa+3b—2a+7b

(b) Simplify 4x x 3y

(Total for Question 22 is 2 marks)



EP SPECIMEN

Question 23 m Algebra Toolkit

23 Work out the value of 3p* — 2g whenp=—4 and ¢ =5

(Total for Question 23 is 2 marks)



EP SPECIMEN

Question 24 m Algebra Toolkit

4 v=utat

Work out the value of v when u=12, a=-3.5andr=6

(Total for Question 24 is 2 marks)



EP SPECIMEN

Question 25 m Algebra Toolkit

25 Pens cost 35p each. Pencils cost 18p each.

Write down an expression, in terms of x and y, for the total cost, in pence, of x pens and y pencils.

(Total for Question 25 is 2 marks)



EP SPECIMEN

Question 26 m Algebra Toolkit

26 I a*+b
2c

Work out the value of Twhena=-3,b=7andc=0.5

(Total for Question 26 is 2 marks)



EP SPECIMEN

Question 27 m Algebra Toolkit

27 2

Simplify 6x%y — 2312 + 3x3 + 5xv

(Total for Question 27 is 2 marks)



EP SPECIMEN

Question 28 m Algebra Toolkit

28 A rectangle has length (3x + 2) cm and width (x — 1) cm.

Show that the perimeter, in cm, of the rectangle is 8x + 2

(Total for Question 28 is 2 marks)



EP SPECIMEN

Question 29 m Algebra Toolkit

29 Here are five expressions.

5
3n n+3 w 3 -n

When n = -2, which expression has the greatest value?
You must show your working.

(Total for Question 29 is 2 marks)

TOPIC

Expanding Brackets

Every past-paper question on this topic, 2020 to 2026.






4MA1/1HR MAY/NOVEMBER 2020

Question 14 m Expanding Brackets

14 Expand and simplify  (4x+ 1)(x — 3)(5x + 6)

(Total for Question 14 is 3 marks)



4MA1/2HR JANUARY 2021

Question 1

1

2 3
w=5y -y

(a) Work out the value of w when y =-2

(b) Factorise fully 8p° —2p

(c) Expand 4¢(3f-2)

(d) Expand and simplify (5x—2)(x +4)

m Expanding Brackets

(Total for Question 1 is 8 marks)



4MA1/1H JANUARY 2021

Question 12 m Expanding Brackets

x—=2 x+1
Give your answer in its simplest form.

12 (a) Express as a single fraction.

(b) Expand and simplify 2x(x — 5)(x — 3)

(Total for Question 12 is 6 marks)



4MA1/1HR JANUARY 2021

Question 16 m Expanding Brackets

16 (a) Expand and simplify (x +4)(x — 2)(x + 1)

(Total for Question 16 is 5 marks)



4MA1/1H MAY 2021

Question 13 m Expanding Brackets

13 Expand and simplify 4x(3x + 1)(2x - 3)
Show your working clearly.

(Total for Question 13 is 3 marks)



4MA1/1H NOVEMBER 2021

Qu estio n 1 m Expanding Brackets

1 (a) Simplify e+ ¢’

(b) Expand and simplify (x—3)(x + 1)

(Total for Question 1 is 3 marks)



4MA1/2H NOVEMBER 2021

Question 12 Expanding Brackets

12 (a) Simplify (64;;‘Jqlz)?

b) Writ ingle fracti 2 + 1 )
(b) Write as a single fraction 3x  3x  10x

Give your answer in its simplest form.

(c) Expand and simplify 4x(x — 5)(2x + 3)
Show your working clearly.

(Total for Question 12 is 7 marks)



4MA1/2H JANUARY 2022

Qu estio n 1 m Expanding Brackets

1 (a) Expand and simplify (y +4)(2 — )

(b) Factorise fully 15b°c — 35b°¢°

(Total for Question 1 is 4 marks)



4MA1/1H JANUARY 2022

Question 13 m Expanding Brackets

13 (a) Expand and simplify Sx(x+2)3x-4)

3

(b) Simplify completely (16“’8 ] 4

20

(Total for Question 13 is 6 marks)



4MA1/1HR JUNE 2022

Question 16 m Expanding Brackets

16 (a) Expand and simplify  (3x—1)(x +2)(3x + 1)

(b) Simplify fully [2"" }

8x)?

(Total for Question 16 is 6 marks)




4MA1/2HR JUNE 2023

Qu estio n 1 m Expanding Brackets

1 P=m"-4c

(a) Work out the value of P when m = -5 and ¢ = 3

(b) Expand and simplify (x + 5)(x —7)

(Total for Question 1 is 4 marks)



4MA1/2H NOVEMBER 2023

Question 16 m Expanding Brackets

16 Expand and simplify (2x + 3)(x — 5)(x + 4)

(Total for Question 16 is 3 marks)



4MA1/1HR MAY 2024

Question 14 m Expanding Brackets

14 (a) Expand and simplify (3x +1)(2 —x)(4 + x)

B | —

3b -
(b) Simplify fully [‘L 5]
ab

(Total for Question 14 is 6 marks)



4MA1/1H NOVEMBER 2024

Question 15 m Expanding Brackets

15 Write 3x(2x —1)(5x +4) in the form ax® + bx? + cx where a, b and ¢ are integers.

(Total for Question 15 is 3 marks)



4WM1/01 MAY 2025

Question 11 m Expanding Brackets

11 (a) Expand and simplify  5x(5x + 4)(2x - 3)

9 ; S s E g s ;.
(b) Express —+- as a single fraction in its simplest form.
4

S5y

(Total for Question 11 is 6 marks)



4MA1/2H JUNE 2025

Question 12 m Expanding Brackets

12 Expand and simplify 3x(2x+5)(7x—-4)

(Total for Question 12 is 3 marks)



4MA1/2HR JUNE 2025

Question 13 m Expanding Brackets

13 (a) Factorise 4x2 — 252

(b) Show that 4x(x + 3)(2x — 5) can be written in the form ax® + bx* + ex
where a, b and ¢ are integers to be found.

(Total for Question 13 is 5 marks)



4WM1/01R MAY 2025

Question 15 m Expanding Brackets

15 (a) Solve 3x* +4x-18 =10
Show your working clearly.
Give your solutions correct to 3 significant figures.

(b) Expand and simplify (2x —3)(x+4)(x—1)

(Total for Question 15 is 6 marks)



4WM1/01 NOVEMBER 2025

Question 13 m Expanding Brackets

13 (a) Expand and simplify 7x(3x + 2)(2x - 5)

b) Solve —+2 =5
(0) Solve 53%7

Show clear algebraic working.

(Total for Question 13 is 6 marks)



4MA1/1H NOVEMBER 2025

Question 14 m Expanding Brackets

14 (a) Expand and simplify 7x(3x + 2)(2x — 5)

b) Solve —+2 =5
(0) Solve 53"7

Show clear algebraic working.

(Total for Question 14 is 6 marks)



4MA1/1H JUNE 2026

Qu estio n 5 m Expanding Brackets

5 (a) Expand 4e(2e—3)

(b) Expand and simplify (f +3)(f - 6)



4MA1/1H JUNE 2026

QueStion 12 m Expanding Brackets

3
12 2 64
8.1’

(a) Find the value of x
Show clear algebraic working.

(b) Expand and simplify 4¢(t + 5)(2¢ — 3)

(Total for Question 12 is 6 marks)

TOPIC

Factorising

Every past-paper question on this topic, 2020 to 2026.






4MA1/1H MAY/NOVEMBER 2020

. Factorisin
Question 7 QD) ( roccoing

7 (a) Solve 54 —x)=7 - 3x
Show clear algebraic working.

(b) Factorise fully 16m’g® + 24m’g’

(¢) (1) Factorise y*—2y —48

(i1) Hence, solve > -2y —48 =0

(Total for Question 7 is 8 marks)



4MA1/1H JANUARY 2021

. Factorisin
Question 9 @D ( rocooing

9 (a) Simplify (2xy")"*

(b) (i) Factorise x*+ 5x— 36

(ii) Hence, solve x*+5x—-36=0

(Total for Question 9 is 5 marks)



4MA1/1H MAY 2021

. Factorisin
Question 9 @D ( rocooing

9 (a) Factorise fully 25a'c’d + 45a°c’h

(b) Solve (2x +5)*=(2x+3)(2x — 1)

(Total for Question 9 is 5 marks)



4MA1/2H MAY 2021

. Factorisin
Question 9 @D ( rocooing

9 (i) Factorise x>+ 2x— 24

(ii) Hence solve x*+2x—-24 =0

(Total for Question 9 is 3 marks)



4MA1/2H NOVEMBER 2021

. Factorisin
Question 8 Q@D ( roccoing

8 (a) Simplify (3x%y)°

(b) (1) Factorise x*— 5x — 36

(ii) Hence solve x*—5x—-36=0

(Total for Question 8 is 4 marks)



4MA1/1HR JANUARY 2022

. Factorisin
Question 9 @D ( rocoong

9 (a) Simplify x*x x°

(b) Simplify (4y*)*

(¢) Factorise n*—Tn+ 12

(Total for Question 9 is 5 marks)



4MA1/1HR JUNE 2022

. Factorisin
Question 5 @D ( rocoorng

5 (a) Expand 3c’(c +4)

(b) (1) Factorise X +8x-9

(i1) Hence, solve X+ 8x-9=0

(Total for Question 5 is 5 marks)



4MA1/1H JUNE 2022

. Factorisin
Question 11 @D ( rocoong

11 (a) Factorise 9x2— 4y?

7T x+3 : B i 6 e ;
(b) Express 2 a as a single fraction in its simplest form.
X

(Total for Question 11 is 5 marks)



4MA1/2H JUNE 2022

. Factorisin
Question 11 @ED) ( rocoong

11 (i) Factorise x>+ 5x—24

(ii) Hence, solve x*+5x—24=0

(Total for Question 11 is 3 marks)



4MA1/1H MAY 2023

Question 6

6

(a) Simplify (2¢*d’)

(b) Find the value of 5y" where y > 0

(c) Factorise fully 16a’h’ + 20a’h

(d) (i) Factorise x’+ 9x — 22

(ii) Hence solve x° +9x—22=0

m Factorising

(Total for Question 6 is 8 marks)



4MA1/1HR MAY 2023

. Factorisin
Question 7 QD) ( rocooing

7 (a) Expand 4x(x—5)

(b) Factorise > -9y + 20

(Total for Question 7 is 3 marks)



4MA1/1H MAY 2023

. Factorisin
Question 14 @ED) ( rocooing

14 Factorise fully 50g° — 18

(Total for Question 14 is 3 marks)



4MA1/2H JUNE 2024

. Factorisin
Question 11 @D ( rocooiing

I~
(RS ]

11 (i) Factorise x” + 9x

(ii) Hence, solve x*+9x—22=0

(Total for Question 11 is 3 marks)



4MA1/1H JUNE 2025

. Factorisin
Question 6 @D ( roccoing

3+ 2x
6

6 (a) Solve x—4=

Show clear algebraic working.

(b) (i) Factorise y"— 11y + 30

(ii) Hence solve 3*—11y+30=0

(Total for Question 6 is 6 marks)



4WM1/01 MAY 2025

. Factorisin
Question 7 Q@D ( rocooing

3+ 2x
6

7 (a) Solve x—4=

Show clear algebraic working.

(b) (i) Factorise y*— 11y + 30

(i1) Hence solve y*— 11y +30=0

(Total for Question 7 is 6 marks)



4MA1/1HR JUNE 2025

. Factorisin
Question 8 @D ( rocoong

8 (a) Simplify a® x @'

(b) Simplify 3 +¢'2

(c) (i) Factorise y* —10y + 21

(ii) Hence, solve y* =10y +21=0

(Total for Question 8 is 5 marks)



4WM1/01R MAY 2025

Question 9 Factorsing

9 (a) Simplify (5!{"!?4)2

(b) Factorise fully 12m*y* + 18m’y

(c) (i) Factorise x* —13x + 42

(ii) Hence, solve x* —13x+42 =0

(Total for Question 9 is 7 marks)



4MA1/2H NOVEMBER 2025

. Factorisin
Question 7 @D ( rocooing

7 (i) Factorise x* + 2x —48

(ii) Hence, solve x°+2x—48=0

(Total for Question 7 is 3 marks)



4WM1/01 NOVEMBER 2025

Question 8

m Factorising

8 (a) Expand 5Sw(3w —4w?)

(b) Simplify fully (4a,~,(rﬁ)3

(c) Factorise fully 14m’p? + 21m’p*

(d) (i) Factorise x* —10x + 24

(ii) Hence solve x> —=10x+24 =0

(Total for Question 8 is 9 marks)



4MA1/1H NOVEMBER 2025

Question 10 Factorsing

10 (a) Simplify (6m)°

(b) Solve 5y +20 < 7p+1

(¢) Factorise fully 15w x° + 25w’

5 7
(d) Simplify fully ?g“’ﬂ

ac

(Total for Question 10 is 7 marks)



4MA1/1HR JUNE 2026

. Factorisin
Question 8 @D ( rocooiing

8 TFactorise x° — 12x + 32

(Total for Question 8 is 2 marks)



4MA1/2H JUNE 2026

Question 9 Factorsing

9 (a) Find the value of 7n° where n>0

(b) Simplify fully ~(2m*p*)’

(c) Factorise fully 18¢’w” + 30cw’

(d) Factorise x* + 6x — 27

(Total for Question 9 is 7 marks)



4WM1/01 MAY 2026

. Factorisin
Question 9 @D ( rocoong

9 (a) Factorise 15g*h — 20gh’

(b) (i) Factorise x* + 3x — 28

(i) Hence, solve x> +3x-28 =0

(Total for Question 9 is 5 marks)



TOPIC

Algebraic Fractions

Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

Question 12 m Algebraic Fractions

12 (a) Factorise 9x” — 4y°

x+3
4x

(b) Express 3 as a single fraction in its simplest form.

(Total for Question 12 is 5 marks)



4WM1/01 SPECIMEN

Question 21 m Algebraic Fractions

20 2
21 Express L - -
x°=36 x-6

Show clear algebraic working.

JX 2 as a single fraction in its simplest form.
- X



4MA1/2H JANUARY 2020

Question 24 m Algebraic Fractions

24 Express

( 4 3 C 9x— 4y
2x -5 2x-3) 6x2—17x+5

as a single fraction in its simplest form.

(Total for Question 24 is 4 marks)



4MA1/1H MAY/NOVEMBER 2020

Question 21 m Algebraic Fractions

21 Express

1 " 9x* -4 7
3x-2 3x*-13x-10 x-1

as a single fraction in its simplest form.

(Total for Question 21 is 5 marks)



4MA1/2HR JANUARY 2021

Question 18 m Algebraic Fractions

18 Solve the equation
5 3
+

=2
x+2 x +2x

Show clear algebraic working.

(Total for Question 18 is 5 marks)



4MA1/2H JANUARY 2021

Question 21 m Algebraic Fractions

. 25x% — 64 x —8x+15
21 Write —2 x 2L ZOT v
5x*=13x—-6 S5x+ 8

as a single fraction in its simplest form.
Show clear algebraic working.

(Total for Question 21 is 4 marks)



4MA1/1H MAY 2021

Question 21 m Algebraic Fractions

21 Given that x = and that y =

Oy +5 Sa-2

find an expression for x in terms of a.
Give your expression as a single fraction in its simplest form.

(Total for Question 21 is 4 marks)



4MA1/1HR JANUARY 2022

Question 12

m Algebraic Fractions

12 (a) Expand and simplify n(n —4)(3n +5)

(b) Express

3 x+2 1
_+_

X 2x 4

as a single fraction in its simplest form.

(Total for Question 12 is 5 marks)




4MA1/2H JUNE 2022

Question 19 m Algebraic Fractions

14 7

x=
3x=-7 4y -3

Express a in the form where p, g, r and s are integers.

ry+s
Give your answer in its simplest form.

(Total for Question 19 is 3 marks)




4MA1/2HR JUNE 2022

Question 23 m Algebraic Fractions

20 2 1
23 Express - = X as a single fraction in its simplest form.
x- =36 x-6 4 —x -

(Total for Question 23 is 3 marks)




4MA1/1HR MAY 2023

Question 23 m Algebraic Fractions

2 B
23 Simplify (x2 - 4) +(M} .

X

bx + ¢

Give your answer in the form where a, b and c are integers.

(Total for Question 23 is 4 marks)



4MA1/1H NOVEMBER 2023

Question 11 m Algebraic Fractions

3 X : e
11 Express 2 + as a single fraction in its simplest terms.

6x

(Total for Question 11 is 3 marks)



4MA1/2H NOVEMBER 2023

Question 24 m Algebraic Fractions

45x° —80x 1 1) 4(x+2)
24 Solve X —|=

- + -
3x*+x—-4 \3x-4 «x 5x-8

Show clear algebraic working.

(Total for Question 24 is 5 marks)



4MA1/1H MAY 2024

Question 12 m Algebraic Fractions

12 (a) Factorise fully  6y*—5y—4

2x+1 7 -5x
.+.
4x 3x

(b) Express as a single fraction in its simplest form.

(Total for Question 12 is 5 marks)



4MA1/2H JUNE 2024

Question 20 m Algebraic Fractions

20 Giventhat k=x-y and x= =

in the form
x+2 c+ay

express where a, b, ¢ and d are integers.

(Total for Question 20 is 3 marks)



4MA1/2HR JUNE 2024

Question 26 m Algebraic Fractions

é3x2 +x-10

26 Write 4 - [(3.r -5) o
X —

] as a single fraction in its simplest form.

(Total for Question 26 is 4 marks)



4MA1/1H JUNE 2025

Question 12 m Algebraic Fractions

12 Express 2 + as a single fraction in its simplest form.

(Total for Question 12 is 3 marks)



4WM1/01 MAY 2025

Question 19 m Algebraic Fractions

. P 3,7(2 -_ 3]:3 .TVE _ "(2 v
19 Simplify full S L ]
A S5x + 5y 10xy

Show clear algebraic working.

(Total for Question 19 is 3 marks)



4WM1/01 MAY 2025

Question 20 m Algebraic Fractions

. 3
20 Giventhat k =m+n and m = —

n
gl
. ; a+ bn” _ . .
express 3 in the form ——— where a, b and ¢ are integers and d is prime.
-m cn—d

(Total for Question 20 is 3 marks)



4MA1/2H JUNE 2025

Question 23 m Algebraic Fractions

4.\*3—4.\*—]20; x2 +5x
5x°=180  10x*+60x

23 = p where p is an integer.

Find the value of p

Show clear algebraic working.

(Total for Question 23 is 4 marks)



4WM1/01R MAY 2025

Question 24 m Algebraic Fractions

2,\*2—5.1r—l2>< x° +4dx
x> —16 6x> +11x+3

24 Write (2;; — 1) + as a single fraction in its simplest form.

Show clear algebraic working.

(Total for Question 24 is 4 marks)



4MA1/1H NOVEMBER 2025

Question 23 m Algebraic Fractions

23a=2.r+5 x=5_2)
l-x 3y
. . m + ny .
Write a in the form ———— where m, n and p are integers.
p(y =1

Show your working clearly.

(Total for Question 23 is 3 marks)



4WM1/01 NOVEMBER 2025

Question 25 m Algebraic Fractions

250:2.‘(+5 x=5_2)
l-x 3y
. . m + ny .
Write a in the form ———— where m, n and p are integers.
p(y =1

Show your working clearly.

(Total for Question 25 is 3 marks)



4WM1/01 NOVEMBER 2025

Question 28 m Algebraic Fractions

3 2 2
28 Solve 0X +5x +x  15x" —x 2=2.r

4x* — 1 ' 8x — 4
Show clear algebraic working.

(Total for Question 28 is 4 marks)



4MA1/1HR JUNE 2026

Question 16 m Algebraic Fractions

5 x+2

16 (a) Express 2 4 asa single fraction in its simplest form.

(b) Expand and simplify 3x(2x — 1)(x + 4)

(Total for Question 16 is 6 marks)



4MA1/1H JUNE 2026

Question 18 m Algebraic Fractions

4x° =9

X —2X —

Show clear algebraic working.

(Total for Question 18 is 3 marks)



4WM1/01 MAY 2026

Question 20 m Algebraic Fractions

20 Express > 3 - gf —16 as a single fraction in its simplest form.
4x -7 3x-5 6x~—T7x—-5

Show clear algebraic working.

(Total for Question 20 is 4 marks)



TOPIC

Algebraic Roots & Indices

Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

Qu estio n 7 m Algebraic Roots & Indices

7 (a) Simplify 8 x (4¢)°

(b) Find the value of p

(¢) Simplify fully k*m*)?



4WM1/01 SPECIMEN

Qu estion 1 3 m Algebraic Roots & Indices

13 (a) Expand and simplify (3x — 1)(x +2)(3x + 1)

by Simplify fully | 25x |
(b) Simphty fully 81y

(Total for Question 13 is 6 marks)



4WM1/01 SPECIMEN

Qu estio n 2 2 m Algebraic Roots & Indices

vo oy v
0 JP S
6x 9"
Express x in terms of n
Show your working clearly and simplify your expression.



4MA1/2H JANUARY 2020

Qu estio n 1 m Algebraic Roots & Indices

1 (a) Simplify .28

B oy 74

(b) Write as a single power of 7

(Total for Question 1 is 3 marks)



4MA1/1H JANUARY 2020

Qu estion 1 7 m Algebraic Roots & Indices

17 (a) Show that (6 + 2x/§)2 = 12(7 + 4\/5]

Show each stage of your working.

-

o 274"\ 3
(b) Simplify fully s

(Total for Question 17 is 6 marks)



4MA1/2HR JANUARY 2020

Qu estion 2 1 Algebraic Roots & Indices

10x* +23x+12
4x* -9

21 (a) Simplify fully

927 3¢ P32 _

4u

(b) Find an expression for # in terms of y.
Show clear algebraic working and simplify your expression.

(Total for Question 21 is 7 marks)



4MA1/1HR MAY/NOVEMBER 2020

Qu estion 2 1 m Algebraic Roots & Indices

184 x 23{::3—6“} x 3201-4n)

122

21 Given that M =

find the values of n for which M =2

(Total for Question 21 is 5 marks)



4MA1/2HR JANUARY 2021

Qu estio n 4 m Algebraic Roots & Indices

4 (a) Simplify (3k%)"*

(b) Simplify (21m'n) + 3n7)

(Total for Question 4 is 4 marks)



4MA1/2H JANUARY 2021

Qu estion 1 1 m Algebraic Roots & Indices

=72

1 Simplify fully |22 |
implify fully PO

(Total for Question 11 is 3 marks)



4MA1/1HR JANUARY 2021

Qu estion 1 2 m Algebraic Roots & Indices

12 (a) Simplify (16@[“_[{‘)2

(b) Write 221, x; 2

as a single fraction in its simplest form.

Given that 47 =16 x 2"

(c) find the value of k.
Show your working clearly.

(Total for Question 12 is 9 marks)



4MA1/2HR JANUARY 2021

Qu estion 1 9 Algebraic Roots & Indices

19 (a) Simplify 8 x V4°
Give your answer in the form 2 where «a is an integer.
Show each stage of your working clearly.

(9_(1)
Given that n* % = [E] where n >0

(b) find the value of n.

(Total for Question 19 is 7 marks)



4MA1/1H MAY 2021

Qu estion 1 1 m Algebraic Roots & Indices

11 V2x16=2"

(a) Find the value of x.
Show your working clearly.

B
=645
a1 4) =11"
11
(b) Find the value of n.
Show your working clearly.
7 S

(Total for Question 11 is 4 marks)



4MA1/2H MAY 2021

Qu estion 1 4 m Algebraic Roots & Indices

NPT, ox* )2
14 Simplify fully (W}

(Total for Question 14 is 3 marks)



4MA1/2H NOVEMBER 2021

Question 1

m Algebraic Roots & Indices

1 (a) Write down the value of m, given that 3* x 3°= 3~

(b) Write down the value of n, given that (5%)7 = 5"

8 2

. . . 7
(c) Find the value of p, given that _; = 7°

N= s

(Total for Question 1 is 4 marks)



4MA1/1H JANUARY 2022

Qu estio n 1 m Algebraic Roots & Indices

1 (a) Simplify a xa'

(b) Simplify w? = w

(c) Simplify (8x°y)’

ake 7 the subject o c=1 —odv
(d) Make ¢ the subj f _8

(Total for Question 1 is 6 marks)




4MA1/2HR JANUARY 2022

Qu estio n 6 m Algebraic Roots & Indices

6 (a) Write down the value of x'

Given that 27 x2°=2"

(b) find the value of n

= e
206 m
) x 7 =
Given that ——=7"
72
(¢) find the value of m
I e

(Total for Question 6 is 4 marks)




4MA1/2HR JUNE 2022

Qu estio n 7 m Algebraic Roots & Indices

Find an expression for x in terms of k and n

(Total for Question 7 is 2 marks)




4MA1/1H JUNE 2022

Qu estio n 9 m Algebraic Roots & Indices

9 (a) Simplify 8 x (4¢)°

£y

= xF =y

(b) Find the value of p

(c) Simplify fully (2k2m*)’

(Total for Question 9 is 4 marks)



4MA1/2H JUNE 2022

Qu estion 24 m Algebraic Roots & Indices

llSX[\v’.df}

24 >
6 B4 9_n+s

= 3-"

Express x in terms of n
Show your working clearly and simplify your expression.

(Total for Question 24 is 3 marks)




4MA1/1HR MAY 2023

Qu estio n 6 m Algebraic Roots & Indices

10 -

6 (a) Simplify m

ku X .{,4 — k]_’

(b) Write down the value of n

(c) Simplify (3x°y*)

(Total for Question 6 is 4 marks)



4MA1/2HR JUNE 2023

Qu estio n 7 m Algebraic Roots & Indices

7 (a) Simplify (472)°

3 14 Y4 3\\' — 3Hr

(b) Find the value of m

(Total for Question 7 is 2 marks)



4MA1/2HR JUNE 2023

Qu estion 1 1 m Algebraic Roots & Indices

ak}:

k .
11 Express [m where a, b and ¢ are integers to be found.

c

(Total for Question 11 is 2 marks)



4MA1/2H JUNE 2023

Qu estion 1 5 Algebraic Roots & Indices

15 (a) Simplify fully (32a")s

=4

1

(b) Express (F} in the form px" where p and » are integers.
X

—2v 4 y—1
(c) Solve k', =—— 2J—
3 5 2

Show clear algebraic working.

(Total for Question 15 is 7 marks)



4MA1/1HR MAY 2023

Qu estion 24 m Algebraic Roots & Indices

24 Given that
2n=2"x16"x 8
and
x>0

find an expression for x in terms of n
State any restrictions on n

(Total for Question 24 is 5 marks)



4MA1/2H NOVEMBER 2023

Qu estio n 4 m Algebraic Roots & Indices

2x+5

4 (a) Solve =2x-5

Show clear algebraic working.

(b) Simplify &" <A’

(¢) Simplify fully (2g"ﬁ{ﬁ)‘1

) V> x
(d) Giventhat ———=y"

work out the value of n

(Total for Question 4 is 8 marks)



4MA1/2H NOVEMBER 2023

Qu estion 1 2 m Algebraic Roots & Indices

12 2" x4’ =4"

(a) Calculate the value of x

9

(b) Simplify fully (125 p“y“)i

(Total for Question 12 is 4 marks)



4MA1/2HR JUNE 2024

Question 7

m Algebraic Roots & Indices

37%x3 ,
=3

3IE

Find the value of n

(Total for Question 7 is 2 marks)



4MA1/1H MAY 2024

Qu estion 1 0 m Algebraic Roots & Indices

10 (a) Simplify  (2p)" wherep > 0

(b) Find the value of n

(¢) Simplify fully  (5a4'¢?)’

(Total for Question 10 is 4 marks)



4MA1/1HR MAY 2024

Qu estion 1 7 m Algebraic Roots & Indices

17 (a) ({/F) = k"

Find the value of n

7
(b) Express 23 in the form ¢ + d where ¢ and d are integers.

Show your working clearly.

(Total for Question 17 is 4 marks)



4MA1/2H JUNE 2024

Qu estion 2 3 m Algebraic Roots & Indices

30 x 2577

m y (\/5)4.\-“;

23 Simplify

Give your answer in the form 5" where w is an expression in terms of x
Show each stage of your working clearly.

(Total for Question 23 is 3 marks)



4MA1/2H NOVEMBER 2024

Qu estion 1 4 m Algebraic Roots & Indices

) 2n+3
14 Given that

= 33 % 31 2n

find the value of n
Show your working clearly.

(Total for Question 14 is 3 marks)



4MA1/1H JUNE 2025

Qu estio n 4 m Algebraic Roots & Indices

(a) Find the value of m

m=.

- 3 1]
y Ty =y

o

(b) Find the value of n

(c) Simplify fully (54'7)

(Total for Question 4 is 4 marks)



4WM1/01 MAY 2025
m Algebraic Roots & Indices

Question 5

5 ©xx =x"

(a) Find the value of m

J:S - ”1,"1‘ = y"

(b) Find the value of n

(c) Simplify fully (54'7)

(Total for Question 5 is 4 marks)



4WM1/01R MAY 2025

Question 5

5

38 % 34 _ 3nr

(a) Find the value of m

4[3 +4'f' — 4]1

(b) Find the value of n

(62 )]U _ 6*"

(¢) Find the value of p

5" =1

(d) Write down the value of r

m Algebraic Roots & Indices

n=

(Total for Question 5 is 4 marks)



4MA1/2HR JUNE 2025

Qu estio n 6 m Algebraic Roots & Indices

6 (a) Write down the value of 5"

x5
5%
(b) Find the value of &

= 5k

(c) Simplify fully (2d%)’

(Total for Question 6 is 5 marks)



4WM1/01 MAY 2025

Question 9

m Algebraic Roots & Indices

9 7" =1

(a) Write down the value of x

X =
4 11
8" x8 _ g
gIZ
(b) Work out the value of n
S e

(Total for Question 9 is 3 marks)



4MA1/2H JUNE 2025

Qu estion 1 5 m Algebraic Roots & Indices

3 -3
15 Simplify fully (1 2a J

(Total for Question 15 is 3 marks)



4WM1/01 MAY 2025

Qu estion 1 6 m Algebraic Roots & Indices

16 Solve the equation 8** x 4% = 2%
Show your working clearly.

(Total for Question 16 is 3 marks)



4WM1/01 NOVEMBER 2025

Question 7

m Algebraic Roots & Indices

Work out the value of n

o

(Total for Question 7 is 2 marks)



4MA1/1H NOVEMBER 2025

Qu estio n 8 m Algebraic Roots & Indices

87 x &’

8 8“] = 8”

Work out the value of n

(Total for Question 8 is 2 marks)



4MA1/2H NOVEMBER 2025

Qu estion 1 3 m Algebraic Roots & Indices

15

13 (a) Simplify fully []25_1; J
)J

m

Given that 4" = —
iven tha 6a”

(b) Express # in terms of m and p

(Total for Question 13 is 4 marks)



4WM1/01 NOVEMBER 2025

Qu estion 1 5 m Algebraic Roots & Indices

16.1'—3 % 8.1‘+l B
A

15 2”

Express n in terms of x
Give your answer in its simplest form.

(Total for Question 15 is 3 marks)



4MA1/1HR JUNE 2026

Qu estio n 3 m Algebraic Roots & Indices

3 (a) Simplify €’ x ¢’

(b) Simplify g’ + g

(Total for Question 3 is 2 marks)



4MA1/1H JUNE 2026

Qu estio n 6 m Algebraic Roots & Indices

6 Simplify (4x°y*)’

(Total for Question 6 is 2 marks)



4WM1/01 MAY 2026

Qu estio n 6 m Algebraic Roots & Indices

6 Simplify (4);‘5}}6)3

(Total for Question 6 is 2 marks)



4WM1/01 MAY 2026

Qu estion 1 2 m Algebraic Roots & Indices

3
122 -6
S.\

(a) Find the value of x
Show clear algebraic working.

(b) Expand and simplify 4¢(t + 5)(2¢ - 3)

(Total for Question 12 is 6 marks)



4MA1/2HR JUNE 2026

Qu estion 1 6 m Algebraic Roots & Indices

Work out the value of n

(Total for Question 16 is 2 marks)



4MA1/1HR JUNE 2026

Qu estion 2 6 m Algebraic Roots & Indices

26
27" x 3¢ 6
94—;1 2.\‘

Express x in terms of n
Show your working clearly and simplify your expression.

(Total for Question 26 is 3 marks)

TOPIC

Completing the Square

Every past-paper question on this topic, 2020 to 2026.






4WM1/01 SPECIMEN

Qu estio n 2 0 m Completing the Square

20 Find the values of @, b and ¢ so that
7+ 12x — 2x°

o

is written as a — b(x — ¢)

(Total for Question 20 is 4 marks)



4MA1/2HR JANUARY 2020

Qu estio n 2 3 m Completing the Square

23 Express 7 — 12x — 2x* in the form a + b(x + ¢)* where a, b and ¢ are integers.

(Total for Question 23 is 3 marks)



4MA1/2H MAY 2021

Qu estio n 2 2 m Completing the Square

22 The curve S has equation y = f(x) where f(x) = x?
The curve T has equation y = g(x) where g(x) = 2x* — 12x + 13

By writing g(x) in the form a(x — b)* — ¢, where a, b and ¢ are constants,
describe fully a series of transformations that map the curve S onto the curve T.

(Total for Question 22 is 4 marks)



4MA1/1HR JANUARY 2022

Question 19 m Completing the Square

4
19 Given that [\/I] = x"
X

(a) find the value of m

Given that a, b and c are integers,

(b) express 3x2 + 12x + 19 in the form a(x + b)* + ¢

(Total for Question 19 is 3 marks)




4MA1/1H JANUARY 2022

Qu estio n 2 0 m Completing the Square

20 (a) Express 7 + 12x — 3x’ in the form a + b(x + ¢)* where a, b and ¢ are integers.

C is the curve with equation y =7 + 12x — 3x°
The point A is the maximum point on C

(b) Use your answer to part (a) to write down the coordinates of A

(Total for Question 20 is 4 marks)



4MA1/1HR JUNE 2022

Qu estio n 2 3 m Completing the Square

23 (a) Express 2x” — 12x + 3 in the form a(x + b)* + ¢ where a, b and ¢ are integers.

The curve C has equation y = 2(x + 4)2 - 12(x+4)+ 3
The point M is the minimum point on C

(b) Find the coordinates of M

(Total for Question 23 is 5 marks)




4MA1/1H JUNE 2022

Question 24 m Completing the Square

24 Express each of a, b and ¢ in terms of ¢ so that
g+ 12x —gx*

- 2
can be written as a — b(x — ¢)

O S

(Total for Question 24 is 4 marks)



4MA1/2H JUNE 2023

Question 19 m Completing the Square

19 Express 3x*—6x+ 5 inthe form a(x —b)* + ¢

(Total for Question 19 is 3 marks)



4MA1/1HR MAY 2024

Qu estio n 2 0 m Completing the Square

20 (a) Express 2x*—11x + 9 in the form a(x — b)? — ¢ where a, b and ¢ are numbers to
be found.

The curve C has equation y = 2(x —3)? = 11(x -3)+9
The point P is the minimum point on C

(b) Find the coordinates of P

(Total for Question 20 is 5 marks)



4MA1/1H MAY 2024

Qu estion 2 5 m Completing the Square

25 f(x)=17 - 32"+ 12x

Write f(x) in the form @ — b(x — ¢)* where a, b and ¢ are constants.

(Total for Question 25 is 4 marks)



4WM1/01R MAY 2025

Question 18 m Completing the Square

18 (a) Express 2x —12x + 23 in the form a(x — b)2 + ¢ where a, b and ¢ are integers.
Show clear algebraic working.

(b) Hence, state the least value of 2x* —12x + 23

(Total for Question 18 is 4 marks)



4MA1/2H JUNE 2025

Qu estion 2 5 m Completing the Square

25 (a) Write 28+ 24x—6x” in the form a—b(x—c)* where a, b and ¢ are integers.

(b) On the axes below, sketch the graph of y =28+ 24x —6x°

Show clearly the coordinates of the turning point and the coordinates of the point of
intersection of the graph with the y-axis.

VA

=V

(Total for Question 25 is 6 marks)



4WM1/01 MAY 2025

Qu estion 2 5 m Completing the Square

25 (a) Express 8 —12x — 4x? in the form a — b(x + ¢)?
where a, b and ¢ are constants.

(b) Hence solve 8 —12x —4x” = 0
Show your working clearly.
Give your solutions in surd form.

(Total for Question 25 is 5 marks)



4MA1/1H NOVEMBER 2025

Qu estion 2 1 m Completing the Square

21 Express 5x°—20x + 23 inthe form a(x — b)*+ ¢ where a, b and c are integers.

(Total for Question 21 is 3 marks)



4WM1/01 NOVEMBER 2025

Qu estio n 2 2 m Completing the Square

22 9x* —12x + ¢ can be written in the form (px — r)2 where p, ¢ and r are integers.

Find the value of ¢

(Total for Question 22 is 2 marks)



4WM1/01 NOVEMBER 2025

Question 24 m Completing the Square

24 Express 5x>—20x + 23 in the form a(x — b)* + ¢ where a, b and c are integers.

(Total for Question 24 is 3 marks)



4WM1/01 MAY 2026

Question 24 m Completing the Square

24 Express 22 — 3x” + 30x in the form a — b(x — ¢)* where a, b and c are integers.

(Total for Question 24 is 3 marks)



TOPIC

Quadratic Formula

Every past-paper question on this topic, 2020 to 2026.



EP SPECIMEN

Question 30 m Quadratic Formula

30 Solve 2x2 —5x—4=0

Show your working clearly.
Give your solutions correct to 3 significant figures.

(Total for Question 30 is 3 marks)



EP SPECIMEN

Question 31 m Quadratic Formula

31 Solve x* +6x+2=0

Give your solutions in the form a + Vb where a and b are integers.

(Total for Question 31 is 3 marks)



EP SPECIMEN

Question 32 m Quadratic Formula

32 A rectangle has length (x + 3) ¢m and width (x — 1) cm.

The area of the rectangle is 20 cm?.

(a) Show that x* +2x —23 =0

(2)
(b) Work out the length of the rectangle.
Give your answer correct to 3 significant figures.
............................................................................ Cnl
3)

(Total for Question 32 is 5 marks)




Quadratic Equations

Every past-paper question on this topic, 2020 to 2026.



4MA1/1HR JANUARY 2020

Question 6 m Quadratic Equations

6 Solve x¥» —5x—-36=10
Show clear algebraic working.

(Total for Question 6 is 3 marks)



4MA1/2HR JANUARY 2021

Question 9 m Quadratic Equations

9 Solve x*-21x+20=0
Show your working clearly.

(Total for Question 9 is 3 marks)



4WM1/01 MAY 2025

Question 15 m Quadratic Equations

15 Solve the equation 5x* +9x —17 =0
Show your working clearly.
Give your solutions correct to 3 significant figures.

(Total for Question 15 is 3 marks)

TOPIC

Linear Graphs

Every past-paper question on this topic, 2020 to 2026.






4WM1/01 SPECIMEN

Question 9 Linear Graphs

9 (a) Simplify 3a*h” x 4a’b’

(b) Factorise fully 14x’y* + 21x°y?

The diagram shows a straight line drawn on a grid.

o

V4
\S
4

(]

(c) Find an equation of the line.

A different straight line has equation y =3x -5

(d) Write down the coordinates of the point at which the line crosses the y-axis.

(Total for Question 9 is 7 marks)



4WM1/01 SPECIMEN

. Linear Graph
Question 23 Q@ED (e e

23 ABCD is a kite.
AB = AD and CB = CD

The point B has coordinates (k, 1) where £ is a negative constant.
The point D has coordinates (8, 7)

3
The straight line L passes through the points B and D and has a gradient of 3

Find an equation of AC
Give your answer in the form px + gy = r where p, ¢ and r are integers.
Show your working clearly.

(Total for Question 23 is 6 marks)



4MA1/1H JANUARY 2020

Question1 m Linear Graphs

1 The point 4 has coordinates (5, —4)
The point B has coordinates (13, 1)

(a) Work out the coordinates of the midpoint of 4B.

Line L has equation y =2 — 3x

(b) Write down the gradient of line L.

Line L has equation y = 2 — 3x

(c) Does the point with coordinates (100, =302) lie on line L?
You must give a reason for your answer.

(Total for Question 1 is 4 marks)



4MA1/2H JANUARY 2020

. Linear Graph
Question 19 @D (e e

19 (a) Write down an equation of a line that is parallel to the line with equation y =7 — 4x

The line L passes through the points with coordinates (-3, 1) and (2, -2)

(b) Find an equation of the line that is perpendicular to L and passes through the point
with coordinates (-6, 4)
Give your answer in the form ax + by + ¢ = 0 where a, b and ¢ are integers.

(Total for Question 19 is 5 marks)



4MA1/1H JANUARY 2020

. Linear Graph
Question 22 QED (e e

22 Triangle HJK is isosceles with HJ = HK and JK = /80

H 1s the point with coordinates (—4, 1)
J is the point with coordinates (j, 15) where j < 0
K is the point with coordinates (6, k)

M is the midpoint of JK.
The gradient of HM is 2

Find the value of j and the value of £.

(Total for Question 22 is 6 marks)



4MA1/2H JANUARY 2020

. Linear Graph
Question 22 @D (e e

22 The line with equation y = x + 2 intersects the curve with equation x* + y? — 2y =24 at
the points 4 and B.

Find the coordinates of 4 and B.
Show clear algebraic working.

(Total for Question 22 is 5 marks)



4MA1/2HR JANUARY 2020

. Linear Graph
Question 24 @D (e e

24 L, and L, are two straight lines.
The origin of the coordinate axes is O.

L, has equation 5x + 10y =8

L, is perpendicular to L, and passes through the point with coordinates (8, 6)
L, crosses the x-axis at the point 4.

L, intersects the straight line with equation x = -3 at the point B.

Find the area of triangle AOB.
Show your working clearly.

(Total for Question 24 is 5 marks)



4MA1/1H MAY/NOVEMBER 2020

Question 3 m Linear Graphs

3 On the grid, draw the graph of y =7 —4x for values of x from —2 to 3

v A
16-

14

(Total for Question 3 is 3 marks)



4MA1/1HR MAY/NOVEMBER 2020
m Linear Graphs

Question 6

6 Point 4 has coordinates (-3, 11)
Point B has coordinates (47, b)
The midpoint of 4B has coordinates (a, —19)

Find the value of ¢ and the value of A.

(Total for Question 6 is 2 marks)



4MA1/1H MAY/NOVEMBER 2020

. Linear Graph
Question 22 QED (ven crpie

22 ABCD is a rhombus.

The diagonals, AC and BD, intersect at the point M.
The coordinates of M are (6, —11)

The points 4 and C both lie on the line with equation 2y + 7x = 20

Find the exact coordinates of the point where the line through B and D intersects the y-axis.

(Total for Question 22 is 4 marks)



4MA1/1H JANUARY 2021

. Linear Graph
Question 13 QED (e e

13 Point 4 has coordinates (5, 8)
Point B has coordinates (9, —4)

(a) Work out the gradient of 4B.

The straight line L has equation y =-4x + 5

(b) Write down the gradient of a straight line that is perpendicular to L.

(Total for Question 13 is 3 marks)



4MA1/2H JANUARY 2021

Question 18 Linear Graphs

18 A rectangle ABCD is to be drawn on a centimetre grid such that

A has coordinates (-4, -2)
B has coordinates (1, 10)
C has coordinates (19, a)
D has coordinates (b, ¢)

(a) Work out the value of a, the value of b and the value of c.

(b) Calculate the perimeter, in centimetres, of rectangle ABCD.

S U cm

(Total for Question 18 is 7 marks)



4MA1/1HR JANUARY 2021

. Linear Graph
Question 22 @D (e e

22 ABC is an 1sosceles triangle with AB = AC.

B is the point with coordinates (-1, 5)
C is the point with coordinates (2, 10)
M is the midpoint of BC.

Find an equation of the line through the points 4 and M.
Give your answer in the form py + gx = r where p, ¢ and r are integers.

(Total for Question 22 is 5 marks)



4MA1/2H MAY 2021

. Linear Graph
Question 17 QED (ven crpie

17 The straight line L passes through the points (4, —1) and (6, 4)
The straight line M is perpendicular to L and intersects the y-axis at the point (0, 8)

Find the coordinates of the point where M intersects the x-axis.

 (— o)

(Total for Question 17 is 4 marks)



4MA1/2H NOVEMBER 2021

. Linear Graph
Question 19 Q@ED (e e

19 The straight line L has equation x —y =3
The curve C has equation 3x*—)? +xy =9

L and C intersect at the points P and Q.

Find the coordinates of the midpoint of PQ.
Show clear algebraic working.

(Total for Question 19 is 6 marks)



4MA1/1H NOVEMBER 2021

Question 20 Linear Graphs

20 The straight line L passes through point 4 (- 6, 2) and point B (5, 3)
The straight line M is perpendicular to L and passes through the midpoint of 4 and B.
The line M intersects the line x = — 1 at point C.

Calculate the area of triangle ABC.

(Total for Question 20 is 7 marks)



4MA1/1H JANUARY 2022

. Linear Graph
Question 10 QED (e crpie

10 The straight line L has equation 2y + 7x = 10

(a) Find the gradient of L

(b) Find the coordinates of the point where L crosses the y-axis.

(Total for Question 10 is 3 marks)



4MA1/2HR JANUARY 2022

. Linear Graph
Question 18 @D (e e

18 The line with equation 2y = x + 1 intersects the curve with equation
3y + 7y + 16 = x* —x at the points 4 and B

Find the coordinates of 4 and the coordinates of B
Show clear algebraic working.

(Total for Question 18 is 5 marks)



4MA1/2HR JANUARY 2022

. Linear Graph
Question 22 @D (e e

22 ABC is a triangle in which angle ABC = 90°
p and ¢ are integers such that

the coordinates of 4 are (p, 10)
the coordinates of B are (-1, -5)

the coordinates of C are (8, ¢)
. . . . 6
Given that the gradient of 4C 1s - 7

work out the value of p and the value of ¢

(Total for Question 22 is 5 marks)



4MA1/1H JUNE 2022

. Linear Graph
Question 10 QED (ven crpie

10 Two circles, C, and C,, are drawn on a centimetre grid, with a scale of 1cm for I unit
on each axis.

The centre of circle C,| is at the point with coordinates (-1, 3) and the radius of C,
is 13cm.

The centre of circle C, is at the point with coordinates (7, 18) and the radius of C,
1s 6¢cm.

(a) Work out the distance between the centre of C, and the centre of C,

(b) Explain why circle C| intersects circle C,

(Total for Question 10 is 4 marks)



4MA1/1HR JUNE 2022

. Linear Graph
Question 10 QD (e crpie

10 Line L is drawn on the grid.

Find an equation for L
Give your answer in the form y = mx + ¢

(Total for Question 10 is 3 marks)




4MA1/2HR JUNE 2022

. Linear Graph
Question 20 QED (ver crpie

20 The centre O of a circle has coordinates (4, 7)
The point A, on the circle, has coordinates (6, 11) and AOP is a diameter of the circle.

Find an equation of the tangent to the circle at the point P

(Total for Question 20 is 4 marks)




4MA1/2H JUNE 2022

Question 22 Linear Graphs

22 ABCD is a kite, with diagonals AC and BD, drawn on a centimetre square grid, with a
scale of 1 cm for 1 unit on each axis.

A is the point with coordinates (-3, 4)
The diagonals of the kite intersect at the point M with coordinates (0, 2)
Given that AB = AD = 6.5cm and the x coordinate of B is positive,

find the coordinates of the points B and D.

(Total for Question 22 is 7 marks)



4MA1/1H MAY 2023

. Linear Graph
Question 13 QD (ver crpie

13 A is the point with coordinates (-5, 12)
B 1s the point with coordinates (19, —48)

Find an equation of the straight line that passes through the points 4 and B

(Total for Question 13 is 3 marks)



4MA1/2HR JUNE 2023

. Linear Graph
Question 21 @D (e e

21 Work out the coordinates of the points of intersection of
y—2x=1 and y*+xy=7

Show clear algebraic working.

(Total for Question 21 is 5 marks)



4MA1/2H JUNE 2023

. Linear Graph
Question 24 QD (e crpe

24 ABCD is a kite with AB = AD and CB = CD
A 1s the point with coordinates (-2, 10)
B 1s the point with coordinates (—%, 4J
C is the point with coordinates (4, —5)

Work out the coordinates of D

(Total for Question 24 is 6 marks)



4MA1/2HR JUNE 2023

. Linear Graph
Question 25 Q@ED (e e

25 The straight line with equation y —2x =7 is the perpendicular bisector of the line 4B
where 4 1s the point with coordinates (/, 7) and B is the point with coordinates (6, k)

Find the coordinates of the midpoint of the line 4B
Show clear algebraic working.

(Total for Question 25 is 6 marks)



4MA1/2H NOVEMBER 2023

Question 9 m Linear Graphs

9 A straight line passes through the points with coordinates (0, —3) and (2, 0)

Find an equation of the line.

(Total for Question 9 is 2 marks)



4MA1/2H NOVEMBER 2023

. Linear Graph
Question 21 @D (e e

21 The line with equation x + 2y =5 intersects the curve with equation
x* +3y? =13 at the points 4 and B

Find the coordinates of 4 and the coordinates of B
Show clear algebraic working.

(Total for Question 21 is 5 marks)



4MA1/1H NOVEMBER 2023

. Linear Graph
Question 22 QED (e e

22 [In this question 1 c¢m = | unit on the x-axis and
1 cm = | unit on the y-axis]

P is a point on a circle with centre (0, 0)
The coordinates of P are (8, —10)

The line L is the tangent to the circle at the point P
L crosses the x-axis at the point Q and crosses the y-axis at the point R

Work out the length of RQ
Give your answer correct to 3 significant figures.

vt CIM

(Total for Question 22 is 6 marks)



4MA1/1HR MAY 2024

Question 9 m Linear Graphs

9 Line L is drawn on the grid.

Find an equation for L
Give your answer in the form y = mx + ¢

(Total for Question 9 is 3 marks)



4MA1/2H JUNE 2024

. Linear Graph
Question 18 @ED (e crpie

18 The straight line P has equation 5y + 2x =7

Find the gradient of a straight line that is perpendicular to P

(Total for Question 18 is 2 marks)



4MA1/2HR JUNE 2024

. Linear Graph
Question 21 QED (ven e

21 ABCD is a square.

The point 4 has coordinates (-5, 2)
The point B has coordinates (3, 5)

Find an equation of the line that passes through B and C
Give your answer in the form ax + by + ¢ = 0 where a, b and ¢ are integers.

(Total for Question 21 is 4 marks)



4MA1/2H JUNE 2024

. Linear Graph
Question 22 @D (e e

22 The straight line L has equation x+y=35
The curve C has equation  2x* + 3)” =210

Find the coordinates of the points where L and C intersect.
Show clear algebraic working.

(Total for Question 22 is 5 marks)



4MA1/2H NOVEMBER 2024

. Linear Graph
Question 18 QED (ver e

18 The straight line L is perpendicular to the straight line with equation 2x + y =9
and passes through the point with coordinates (8, 11)

Find an equation for L
Give your answer in the form y = mx + ¢

(Total for Question 18 is 4 marks)



4MA1/2HR JUNE 2025

. Linear Graph
Question 10 @D (ver crpie

10 A straight line, L, is parallel to the line with equation y = 2 — 5x
The line L passes through the point (0, 6)

Find an equation of the line L

(Total for Question 10 is 2 marks)



4WM1/01R MAY 2025

. Linear Graph
Question 23 @D (e e

23 Acircle C has centre (3¢,4q) where ¢ is an integer.

The straight line with equation y = —%.r + % is the tangent to C at the point (p, p+3)
where p is an integer.

Work out the radius of C
Give your answer in the form \/E where a is an integer.
Show your working clearly.

(Total for Question 23 is 5 marks)



4MA1/2HR JUNE 2025

. Linear Graph
Question 24 QED (e e

24 PQ is a straight line drawn on a square grid, with a scale of 1 cm for 1 unit on
each axis.

P has coordinates (-5, a) and Q has coordinates (7, 3a) where a > 0
The length of PQ is 4410 cm

Find an equation of the perpendicular bisector of PO
Give your answer in the form y = mx + ¢ where m and c are integers.

(Total for Question 24 is 6 marks)



4WM1/01 MAY 2025

° Linear Graph
Question 24 @D (e e

24 PORS is a square.
PR is a diagonal of the square.

P is the point with coordinates (4. 7)
R is the point with coordinates (8, —5)

Find an equation of the straight line that passes through the points O and S
Give your answer in the form ay = bx + ¢ where a, b and ¢ are integers.

(Total for Question 24 is 5 marks)



4MA1/1H JUNE 2025

° Linear Graph
Question 25 @D (e e

25 PORS is a square.
PR is a diagonal of the square.

P is the point with coordinates (4. 7)
R is the point with coordinates (8, —5)

Find an equation of the straight line that passes through the points O and S
Give your answer in the form ay = bx + ¢ where a, b and ¢ are integers.

(Total for Question 25 is 5 marks)



4MA1/2H NOVEMBER 2025

Question1 m Linear Graphs

1 The point P has coordinates (3, 4)
The point Q has coordinates (9, 16)

M is the midpoint of the line PO

Find the coordinates of M

(Total for Question 1 is 2 marks)



4MA1/1H NOVEMBER 2025

° Linear Graph
Question 20 QD (e crpie

20 The straight line L has equation y =4x +7

The straight line M is perpendicular to L and passes through the point
with coordinates (8, 1)

Find an equation for M
Give your answer in the form y = mx + ¢

(Total for Question 20 is 3 marks)



4WM1/01 NOVEMBER 2025
m Linear Graphs

Question 27

27 ABCD is a thombus with 4B = BC = CD = DA

A has coordinates (16, —9)
C has coordinates(24,15)

Find an equation of the line BD
Give your answer in the form ax + by + ¢ = 0 where a, b and ¢ are integers.

Show your working clearly.

(Total for Question 27 is 5 marks)



4MA1/1H NOVEMBER 2025

° Linear Graph
Question 28 Q@D (e e

28 The curve C has equation x° + )" =d — 11x where d is an integer.
The line L has equation y = 3x + ¢ where e is an integer.

C and L intersect at the point 4 and at the point B
The coordinates of A are (0.2, 2.6)

Work out the coordinates of B
Show your working clearly.

(Total for Question 28 is 6 marks)



4WM1/01 MAY 2026

° Linear Graph
Question 10 QD (e e

10 The line L 1s drawn on a grid.

i /

Find an equation for LL

(Total for Question 10 is 3 marks)



4MA1/1HR JUNE 2026

° Linear Graph
Question 13 QD (e e

13 The straight line L has equation 4y — 10x —5=10

(a) Find the gradient of L

(b) Find the coordinates of the point where L crosses the y-axis.

(Total for Question 13 is 3 marks)



4MA1/1H JUNE 2026

° Linear Graph
Question 15 @D (e crpie

15 Point 4 has coordinates (—3_, 4)
Point B has coordinates (2, -6)

Work out the gradient of the line AB

(Total for Question 15 is 2 marks)



4WM1/01 MAY 2026

° Linear Graph
Question 17 Q@ED (ven e

17 The line L is perpendicular to the line with equation y = 7 + 4x
L passes through the point 4 with coordinates (O, %J
L crosses the x-axis at the point B

Find the area of triangle AOB where O is the origin.
Show your working clearly.

(Total for Question 17 is 4 marks)



TOPIC

Linear Equations

Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

Question 4 m Linear Equations

4 (a) Expand and simplify (n — 6)(n + 4)

3x-5
4

Show clear algebraic working.

(b) Solve 2x -3 =

(Total for Question 4 is 5 marks)



4MA1/1H JANUARY 2020

Question 7 m Linear Equations

7 (a) Expand and simplify (m — 8)(m + 5)

(b) Factorise fully 5y + 20y?

(c) Simplify (p* + 3)°

(d) Solve 3(2x — 5) = 2=

Show clear algebraic working.

(Total for Question 7 is 9 marks)



4MA1/1HR MAY/NOVEMBER 2020

Question 3 m Linear Equations

3 (a) Simplify Ah"x h?

G=c’—4c

(b) Find the value of G when ¢ = -5

G =
Sx =
(c) Solve T =2x+3
Show clear algebraic working.
b S

(Total for Question 3 is 6 marks)



4MA1/1H JANUARY 2021

Question 5 m Linear Equations

5 (a) Factorise fully 15y* + 20uy’

5—-8x
4

(b) Solve 4 -3x=

Show clear algebraic working.

(Total for Question 5 is 5 marks)



4MA1/2HR JANUARY 2022

Question 3 m Linear Equations

3 (a) Solve 4y +5 > 12

(b) Solve 6x—5= 22"

Show clear algebraic working.

(Total for Question 3 is 5 marks)



4MA1/1H JUNE 2022

Question 5 m Linear Equations

5 (a) Expand and simplify (n = 6)(n +4)

3x—-5
4

(b) Solve 2x—3=

Show clear algebraic working.

(Total for Question 5 is 5 marks)



4MA1/2HR JUNE 2022

Question 6 m Linear Equations

3Ip-5
10

6 (a) Solve p=

Show clear algebraic working.

(b) Simplify a4’ where a>0

3xy”
2
Xy

(c) Simplify fully

(d) Factorise fully  10¢’d* + 15¢d*

(Total for Question 6 is 8 marks)



4MA1/2HR JUNE 2024

Question 6 m Linear Equations

6 (a) Solve %

=4f -17

Show clear algebraic working.

(b) Simplify (e + 12)" where e >0

12a*h®

(c) Simplify fully
e dah?

(d) Factorise fully 20x’y + 12x°)*

(Total for Question 6 is 8 marks)



4MA1/1H MAY 2024

Question 6 m Linear Equations

6 (a) Expand and simplify  (m + 5)(m — 8§)

Sn+6

(b) Solve 3n—-4= :

Show clear algebraic working.

(Total for Question 6 is 5 marks)



4MA1/1H NOVEMBER 2024

Question 3 m Linear Equations

3 (a) Simplify (p)

(b) Expand and simplify 2n(4n+3)+n(n—4)

2x+5

(c) Solve =4 —x

Show clear algebraic working.

(Total for Question 3 is 6 marks)



4MA1/2HR JUNE 2025

Question 1 m Linear Equations

1 (a) Factorise fully 18¢ — 45¢d

& _ae=d

(b) Solve 2

Show clear algebraic working.

(Total for Question 1 is 5 marks)



4WM1/01R MAY 2025

Question 12 m Linear Equations

S5a+8 2a+5 _
4
Show clear algebraic working.

23

12 (a) Solve

(Total for Question 12 is 6 marks)



4MA1/1HR JUNE 2025

Question 15 m Linear Equations

5a+8 2a+5 _
4
Show clear algebraic working.

23

15 (a) Solve

(Total for Question 15 is 6 marks)



4MA1/2HR JUNE 2026

Question 4 @D ( ivear cquations

4 (a) Solve 3(x+2)=1-5x
Show clear algebraic working.

(c) Simplify m’

(d) Simplify (47t

TOPIC

Graphs of Functions




Every past-paper question on this topic, 2020 to 2026.



m Graphs of Functions

4MA1/2H JANUARY 2020

Question 15

15 Here are six graphs.
Graph A
VA .
>
0

=

=

0
Graph F

VA

Graph E

Graph D
VA

-

=V

(0]

i J

Complete the table below with the letter of the graph that could represent each given

equation.
Write your answers on the dotted lines.
Equation Graph
2
.} = y )
x2
1 3
e
J 2 ............................
3
p=_=
JURE [——

(Total for Question 15 is 3 marks)



4MA1/2HR JANUARY 2020

Question 1 5 m Graphs of Functions

15 (a) Complete the table of values for y = x* — % -3

6

(Total for Question 15 is 4 marks)



4MA1/1HR JANUARY 2020

Qu estion 1 8 Graphs of Functions

18 The diagram shows the graph of y = f(x) for -4 < x < 12

4

(o]
.

(] 8 10 12

—y -2 0

=2

The point P on the curve has x coordinate 2

(a) (1) Use the graph to find an estimate for the gradient of the curve at P.

(i1)) Hence find an equation of the tangent to the curve at P.
Give your answer in the form y = mx + ¢

The equation f(x) = k£ has exactly two different solutions for —4 < x < 12

(b) Use the graph to find the two possible values of 4.

(Total for Question 18 is 7 marks)



4MA1/1H JANUARY 2020

Question 20 m Graphs of Functions

20 The curve C has equation y =4(x — 1) —a where a > 4

Using the axes below, sketch the curve C.
On your sketch show clearly, in terms of a,

(1) the coordinates of any points of intersection of C with the coordinate axes,

(ii) the coordinates of the turning point.

VA

(0]

(Total for Question 20 is 4 marks)



4MA1/2H MAY 2021

Question 1 5 m Graphs of Functions

1 2
15 (a) Complete the table of values for y = —(x" + 4)
X

X 0.25 0.5 1

(]
=
o0

y 16.25 8.5

| N
(b) On the grid, draw the graph of y = —(x" +4) for 0.25 <x <8
x

=Y

(Total for Question 15 is 4 marks)



4MA1/1HR JANUARY 2022

Question 4 m Graphs of Functions

4 (a) Complete the table of values for y=x*—4x + 3

(b) On the grid, draw the graph of y = x> — 4x + 3 for values of x from -2 to 4

YA
15

14

13

10

9

" 4

(Total for Question 4 is 4 marks)



4MA1/2HR JANUARY 2022

Question 1 1 m Graphs of Functions

" . 6
11 (a) Complete the table of values for y = 2
X

X 0.5 1

(]
w
I~
w

(_’)

6
(b) On the grid, draw the graph of y= — for 0.5 <x <6
X

Vi

10

6

ol

o

]
o

6

(Total for Question 11 is 4 marks)



4MA1/2HR JANUARY 2022

Qu estion 1 7 m Graphs of Functions

17 Part of the curve with equation y = f(x) is shown on the grid.

Vi

6

(F8)

o 4

-3

Find an estimate for the gradient of the curve at the point where x = 2
Show your working clearly.

(Total for Question 17 is 3 marks)



4MA1/2H JANUARY 2022

Qu estion 2 1 m Graphs of Functions

21 Part of the graph of y =2x> —4x — 1 is shown on the grid.

A

[

(a) Use the graph to find estimates for the solutions of the equation 2x* —4x—1=0
Give your solutions correct to one decimal place.

(b) By drawing a suitable straight line on the grid, find estimates for the solutions of the
equation x* —x—1=0
Show your working clearly.
Give your solutions correct to one decimal place.

(Total for Question 21 is 5 marks)



4MA1/2HR JUNE 2022

Qu estion 1 6 m Graphs of Functions

16 Here are nine graphs.

Graph A Graph B Graph C

R Y A Y A

0 % 0 ,=\‘ 0 >
Graph D Graph E Graph F
; VA . VA Y A
. 0 P 0 x
‘ 0 x
Graph G Graph H Graph I

VA VA VA

0 x 0 X

0 X

Complete the table below with the letter of the graph that could represent each given equation.
Write each answer on the dotted line.

Equation Graph

y=-2x+3

y = tanx®

y=@+ D - Da-2)

(Total for Question 16 is 3 marks)



4MA1/2H JUNE 2022

Qu estion 2 3 m Graphs of Functions

23 The diagram shows a sketch of the graph of y = cos(%)

VA X
y=Cos| —
2

(1) Find the coordinates of the point A

(i1) Find the coordinates of the point B

(Total for Question 23 is 2 marks)




4MA1/2H JUNE 2023

Question 4 m Graphs of Functions

4 (a) Complete the table of values for y=x>—x—-4

(b) On the grid below, draw the graph of y=x*—x—4 for values of x from -3 to 3

V&

6

(g% ]

- Y

(Total for Question 4 is 4 marks)



4MA1/2HR JUNE 2023

Qu estion 1 2 m Graphs of Functions

12 Here are six graphs.

Graph A Graph B Graph C

/\

Va4 Va Va

V\/ X 0 X Y / x
Graph D Graph E Graph F
VA Va Va

N _
=

Write down the letter of the graph of

-y
&)
=

10
(&y=;;

(b)y y=x—-3+3x - x*

(C)__v=—E

=

(Total for Question 12 is 3 marks)



4MA1/2H JUNE 2023

Qu estion 1 8 m Graphs of Functions

18 Here are 6 graphs.

Graph A Graph B Graph C

VA VA VA

AN
TS

Graph D Graph E Graph F
Y A YA VA

AN/
X \/o\/_\— 0

>
>

=V

N

Complete the table below with the letter of the graph that could represent each
given equation.

Write your answers on the dotted lines.

Equation Graph
y = sinx
3
.1.‘ -
X
y=4x’—5x

(Total for Question 18 is 3 marks)



4MA1/2HR JUNE 2023

Qu estion 2 6 m Graphs of Functions

26 Here is a sketch of the curve with equation y = acosbhx® + ¢ where —90 < x < 450

i

\/90 W 2?0\/ 360 \/450 x

Find the value of @, the value of b and the value of ¢

(Total for Question 26 is 3 marks)



4MA1/1H NOVEMBER 2023

Question 12

m Graphs of Functions

(Total for Question 12 is 5 marks)

12 (a) Complete the table of values for y = Ix+1
x -2 - 0 1 2
v -1
(b) On the grid, draw the graph of y = x’ = 3x + 1 for values of x from — 2 to 2
VA
6 —
S -
4 -
3 -
2 -
1 -
T T T >
5 0 i 5 o
1
54
3 -
4 -
Here are four graphs.
A B
y y
4 4
> >
o] 10)
C D
y ¥y
A A
» X » X
0 (o]
- : ; 1
(¢) Write down the letter of the graph that could have the equation y=— :




4MA1/2HR JUNE 2024

Qu estion 1 6 m Graphs of Functions

16 Here are six graphs.

A v A o v A c VA

VA B B

N,
Uo U_r 0

=V

=¥
Q

Write down the letter of the graph that could have the equation

M y=-

X

(ii) y = sin x°

(Total for Question 16 is 2 marks)



4MA1/2H JUNE 2024

Qu estion 2 5 m Graphs of Functions

25 The diagram shows a sketch of the graph of y = 2sin(x + 60)°

yA
B
>
o X
(1) Find the coordinates of the point 4
( )
(11) Find the coordinates of the point B
(oo )

(Total for Question 25 is 2 marks)



4MA1/1H NOVEMBER 2024

Question 1 1 m Graphs of Functions

11 (a) Complete the table of values for y = Z[I A+ l]

x 0.5 1 2 3 < 5 6

¥ 5 6.7 12.3

(b) On the grid, draw the graph of y = 2(x + l)for 05<x<6
X

yA
13

12
11

10

=Y

o 1 2 3 4 5 6

(Total for Question 11 is 4 marks)



4MA1/1H NOVEMBER 2024

Qu estion 2 3 m Graphs of Functions

23 The curve C has equation y = x> —8x -9
The straight line L has equation y = k where k is an integer.

C and L intersect at the points 4 and B

The coordinates of point 4 are (p, k)
The coordinates of point B are (g, k)

Given that p—q =14

find the value of &
Show clear algebraic working.

(Total for Question 23 is 5 marks)



4MA1/1H JUNE 2025

Qu estion 1 0 m Graphs of Functions

10 (a) Complete the table of values for y=x +2x+3

(b) On the grid, draw the graph of y=x"+2x+3 for 3<x<3
y F 3

40

30

20

=V

—20

(Total for Question 10 is 3 marks)



4WM1/01 MAY 2025
m Graphs of Functions

Question 13

(]
=
b2
wd

¥y -9 0 3 6 36

(b) On the grid, draw the graph of y=x"+2x+3 for 3<x<3
VA

40

30

20

=V

30

(Total for Question 13 is 3 marks)



4MA1/2H JUNE 2025

Qu estion 1 4 m Graphs of Functions

14 Here are five graphs.

S
&)
-

-/

'y
N

>
0 \
(a) Write down the letter of the graph that could have the equation y =5—x*

=Y

(b) Write down the letter of the graph that could have the equation y = 2x°

(Total for Question 14 is 2 marks)



4MA1/2HR JUNE 2025

Qu estion 2 5 m Graphs of Functions

25 The graph of y = asin(x + b)" + ¢ for 0 < x <360 is drawn on the grid below.

YA

I
90 80 27 360

Find a suitable value for a, for b and for ¢

D = e

B e

(Total for Question 25 is 3 marks)



m Graphs of Functions

4MA1/2H NOVEMBER 2025

Question 12

p
12 (a) Complete the table of values for y = —| X+ —J
FAN X
X 0.5 1 2 3 4 5 6
v 4.25 2.17 2.5 2.9 3.33
. 1 4\ e
(b) Draw the graph of y = Sl x+ —J for 0.5<x<6
&\ X
Vi
5
4
3
2
1
2 3 4 5 6 x

Q 1

the solutions of

(c) By drawing a suitable line on the grid, find estimates for

the equation x+— =6
x

Give your answers correct to one decimal place.

(Total for Question 12 is S marks)



4MA1/2HR JUNE 2026

Qu estion 1 3 m Graphs of Functions

1
13 (a) Complete the table of values for y=x + <

X 0.25 0.5 1 2 3 4 5

y 4.25 2.5 3.33

1
(b) On the grid, draw the graph of y=x + - for 025 < x< 5

Vi
6

(Total for Question 13 is 4 marks)



4WM1/01 MAY 2026

Qu eStion 1 4 Graphs of Functions

14 Here are six graphs.

A B C
i y y

D E F
Y ¥y ¥
0| x g x 0 X
(a) Write down the letter of the graph that could have the equation
() y=x"-3x
(i) )
. . N 12
(b) Complete the table of values for y = =
X 1 1.5 2 3 4 5 6
y 533 1.33 0.33

6

(Total for Question 14 is 6 marks)



TOPIC

Kinematic Graphs

Every past-paper question on this topic, 2020 to 2026.



EP SPECIMEN

Question 8 m Kinematic Graphs

8  Aliwalked from his home to a shop. He stayed at the shop and then walked back home.
Here is the distance-time graph for his journey.

2

—
%]

Distance from home (km)
—

o
in

0 10 20 30 40 50 60
Time (minutes)

(a) How far was Ali from home after 10 minutes?

............................................................................ km
(b) How many minutes did Ali stay at the shop?
............................................................................ mimltes
(c) Work out Ali’s speed, in kilometres per hour, on his walk back home
km/h

(Total for Question 8 is 4 marks)



EP SPECIMEN
m Kinematic Graphs

Question 9

9  Here is the speed-time graph for the first 40 seconds of a car’s journey.

20
18

16
14
12

10

Speed (m/s)

N = (R ]

(5]
Lh

0 5 10 15 20 25 30 40

Time (&)

(a) Work out the acceleration of the car during the first 12 seconds.

(b) Work out the total distance the car travels in the 40 seconds.

{Total for Question 9 is 5 marks)



EP SPECIMEN

Question 10 m Kinematic Graphs

10 Here is the speed-time graph for 25 seconds of a cyclist’s journey.

20

16

12

Speed (m/s)

0 5 10 15 20 25
Time (5)

(a) Work out the distance the cyclist travels in the 25 seconds.

(b) Work out the average speed of the cyclist for the 25 seconds.

(Total for Question 10 is 4 marks)



EP SPECIMEN

Question 11 m Kinematic Graphs

11 At 10:00 Sara leaves town A and cycles towards town B.
At 10:00 Tom leaves town B and walks towards town A.
The graph shows their distances from town A.

Tom
Sar

Distance from A (km)

|2+

10:00 10-12 10:24 10:36 10:48 11:00
Time

(a) At what time do Sara and Tom pass each other?

(b) How far from town A are they when they pass each other?

(¢) Work out Tom’s speed in kilometres per hour.

(Total for Question 11 is 4 marks)



EP SPECIMEN

Question 12 m Kinematic Graphs

12 A particle starts from rest. It speeds up at a constant rate for 7" seconds until its speed is 12 m/s.
It then travels at 12 m/s for 30 seconds.

The total distance it travels 1s 450 m.

Diagram NOT accurately drawn

Speed (m/s)

Time (s) T+30

Work out the value of T.

(Total for Question 12 is 3 marks)



EP SPECIMEN
m Kinematic Graphs

Question 13

13 A car is travelling at 20 m/s. The driver brakes and the car slows down at a constant rate.

Here is the speed-time graph for the next 6 seconds.

20
15
= 10
L]
L8]
[al
]
5
0
0 1 2 3 4 5 6
Time (5)

(a) Work out the deceleration of the car.

(b) Work out the distance the car travels in the 6 seconds.

(Total for Question 13 is 4 marks)



EP SPECIMEN

Question 14 m Kinematic Graphs

14 A train starts from rest and speeds up at a constant rate for 50 seconds until its speed is 30 m/s.
It then travels at 30 m/s for 7 seconds.

It then slows down at a constant rate and stops 40 seconds later.
The total distance the train travels is 6 km.

Work out the value of 7.

(Total for Question 14 is 4 marks)

TOPIC

Perimeter & Area

Every past-paper question on this topic, 2020 to 2026.






4WM1/01 SPECIMEN

Question 6 m Perimeter & Area

6 The diagram shows an 8-sided shape ABCDEFGH

¢ - D Diagram NOT
accurately drawn
A Scm B E Scm F
20cm
12¢m 12cm
mH r e
< 28¢cm >

HG = 28cm AH=FG=12cm AB=EF=5cm
The height of the shape is 20cm
CD is parallel to HG

The area of shape ABCDEFGH is 434cm’
Find the length of CD



4MA1/1H JANUARY 2020

Question 3 m Perimeter & Area

3 The diagram shows a shape.

12cm Diagram NOT
| L accurately drawn

6¢cim

9c¢m xcm

[ []

The shape has area 129 cm?

Work out the value of x.

(Total for Question 3 is 4 marks)



4MA1/1HR JANUARY 2020

Question 5 m Perimeter & Area

5 The diagram shows Yuen’s garden.

Diagram NOT
accurately drawn

&

-
<
-

v

7.2m

The garden is in the shape of a semicircle of radius 7.2 m.
Yuen is going to cover his garden with grass seed.

Yuen has 12 boxes of grass seed.
Each box of grass seed contains enough seed to cover 6 m* of the garden.

Has Yuen enough grass seed for his garden?
Show your working clearly.

(Total for Question 5 is 3 marks)



4MA1/1HR JANUARY 2020

Qu estion 1 0 m Perimeter & Area

10 The diagram shows a regular hexagon, ABCDEF', and an isosceles triangle, GH.J.

Diagram NOT
accurately drawn
(x +5)cm
(x — 1)em (2x = 3)em

The perimeter of the hexagon is equal to the perimeter of the triangle.
Find the length of each side of the hexagon.
Show clear algebraic working.

...................................................... cm

(Total for Question 10 is 5 marks)



4MA1/2H JANUARY 2020

Question 1 1 m Perimeter & Area

11 The diagram shows a shaded shape ABCD made from a semicircle ABC and a
right-angled triangle 4CD.

Diagram NOT
accurately drawn

[7¢cm 15¢m

AC is the diameter of the semicircle ABC.

Work out the perimeter of the shaded shape.
Give your answer correct to 3 significant figures.

(Total for Question 11 is 5 marks)



4MA1/1H MAY/NOVEMBER 2020

Question 1 1 m Perimeter & Area

11 The diagram shows trapezium ABCD in which BC and 4D are parallel.

B 8.4cm C
Diagram NOT
accurately drawn
A 17.6cm D

The trapezium has exactly one line of symmetry.

BC=84cm
AD=17.6cm

The trapezium has area 179.4cm?’

Work out the size of angle ABC.
Give your answer correct to 1 decimal place.

(Total for Question 11 is 6 marks)



4MA1/1HR MAY/NOVEMBER 2020

Qu estio n 2 2 m Perimeter & Area

22 The diagram shows a regular octagon ABCDEFGH.

B C
Diagram NOT
accurately drawn
A D
10cm
H E
G F

Each side of the octagon has length 10 cm.

Find the area of the shaded region ACDEH.
Give your answer correct to the nearest cm?

(Total for Question 22 is 6 marks)



4MA1/2HR JANUARY 2021

Question 2 m Perimeter & Area

2 The diagram shows a rectangle ABCD and a semicircle with diameter AB where
AB = 12cm. The point £ lies on DC and also on the semicircle.

D E C Diagram NOT
/ \ accurately drawn
A B
+t— 2cm———»
Work out the area of the shaded region.
Give your answer correct to 3 significant figures.
...................................................... em’

(Total for Question 2 is 3 marks)



4MA1/2H JANUARY 2021

Question 8 m Perimeter & Area

8 A, B and C are points on a circle with centre O.

Diagram NOT
accurately drawn

AOC is a diameter of the circle.
AB=8cm BC=15cm
Angle ABC = 90°

Work out the total area of the regions shown shaded in the diagram.
Give your answer correct to 3 significant figures.

(Total for Question 8 is 5 marks)



4MA1/1HR JANUARY 2021

Qu estion 1 0 m Perimeter & Area

10 The diagram shows one face of a wall.
This face is in the shape of a pentagon with exactly one line of symmetry.

7m 7m Diagram NOT
accurately drawn

6m 6m

] [
10m

Omondi is going to paint this face of the wall once.
He has to buy all the paint that he needs to use.

The paint in each tin of paint Omondi is going to buy will cover 16 m’ of the face of the wall.

Work out the least number of tins of paint Omondi will need to buy.
Show your working clearly.

(Total for Question 10 is 5 marks)



4MA1/2H JANUARY 2021

Question 20 m Perimeter & Area

20

Diagram NOT
accurately drawn

E D

The diagram shows a shaded region T formed by removing an equilateral triangle POR
from a regular hexagon ABCDEF.
The points P and Q lie on AB such that AB = 1.5 x PQ

Given that the area of region T is 72 \/5 cm?

work out the length of PQ.

(Total for Question 20 is 4 marks)



4MA1/1H MAY 2021

Question 3 m Perimeter & Area

3
xcm
| 03 Diagram NOT
accurately drawn
8cm
14cm
C
E U D
13cm

The diagram shows the shape ABCDE.
The area of the shape is 91.8cm?

Work out the value of x.

(Total for Question 3 is 4 marks)



4MA1/1H NOVEMBER 2021

Question 4 m Perimeter & Area

4 The diagram shows the front of a wooden door with a semicircular glass window.

Diagram NOT
accurately drawn

4——05m——»

0.75m

Julie wants to apply 2 coats of wood varnish to the front of the door, shown shaded in
the diagram.

250 millilitres of wood varnish covers 4 m? of the wood.

Work out how many millilitres of wood varnish Julie will need.
Give your answer correct to the nearest millilitre.

...................................................... millilitres

(Total for Question 4 is 5 marks)



4MA1/2H NOVEMBER 2021

Qu estion 1 0 m Perimeter & Area

10 ABC is an isosceles triangle with B4 = BC.

Diagram NOT
accurately drawn

N
< |
9.3cm

N is the point on AC such that AN = 9.3 cm and BN is perpendicular to AC.

Work out the perimeter of triangle ABC.
Give your answer correct to 3 significant figures.

(Total for Question 10 is 4 marks)



4MA1/2H JUNE 2022

Question 5 m Perimeter & Area

5 The diagram shows an 8-sided shape ABCDEFGH.

C D Diagram NOT
accurately drawn

A S5cm B E 5cm F
20cm
12cm
H 1 ¥] [] G
< 28 cm e

HG =28cm FG=12cm AB=FEF=5cm
The height of the shape is 20cm
CD is parallel to HG

The area of shape ABCDEFGH is 434 cm?

Find the length of CD.

(Total for Question 5 is 4 marks)




4MA1/2HR JUNE 2022

Question 5 m Perimeter & Area

5 The diagram shows a shape made from a square ABCD and 4 identical semicircles.

Diagram NOT
accurately drawn

As shown in the diagram, the semicircles have AB, BC, CD and DA as diameters.
The area of the square is 36cm’

Calculate the total area of the shape.
Give your answer correct to one decimal place.

(Total for Question 5 is 4 marks)




4MA1/1HR JUNE 2022

Question 1 1 m Perimeter & Area

11 The diagram shows a quadrilateral ABCD

D

Diagram NOT

accurately drawn

B 6cm C

In the diagram, ABC and DAC are right-angled triangles.
BC =6cm AC=75cm
The area of quadrilateral ABCD is 31.5cm’

Work out the length of AD

Question 11 continued.

(Total for Question 11 is 6 marks)



4MA1/2HR JUNE 2023

Question 5 m Perimeter & Area

5 A field is in the shape of a trapezium.

170m
ry Diagram NOT

accurately drawn

240m

330m

The field is sold for a price of $49650
Given that 1 hectare = 10000 m?

work out the average price of the field per hectare.

(Total for Question 5 is 4 marks)



4MA1/2H NOVEMBER 2023

Qu estion 1 0 m Perimeter & Area

10 The diagram shows a hexagon ABCDEF

B4+—((x+2)cm—p Diagram NOT
A [ ? accurately drawn
8 cm
D
25 cm
E
7 cm
v ¢

A 4+—(x+6)cm—» F

AB =25 cm BC=(x+2)cm CD =8cm EF=7cm AF = (x +6) cm
The area of hexagon ABCDEF is 258 cm?

Work out the value of x

(Total for Question 10 is 5 marks)



4MA1/2H JUNE 2024

Question 7 m Perimeter & Area

7 The diagram shows a 6-sided shape ABCDEF

C 15cm D
F 3
B — E Diagram NOT
accurately drawn
13cm
y ] A A [ F
2lcm

AF =21cm CD=15¢cm AB=FE=13cm

The perpendicular height of the shape is Acm
CD is parallel to AF

The area of the shape is 390 cm’

Work out the value of A

(Total for Question 7 is 4 marks)



4MA1/1HR MAY 2024

Question 8 m Perimeter & Area

8 The diagram shows a trapezium, ABCD

A

b Diagram NOT
H .
accurately drawn

15 cm

n
D 14 cm C

DAB and ADC are right angles.
AD =15 cm DC =14 cm
The area of the trapezium is 360 cm?

Work out the perimeter of the trapezium.

SOOI &3 8 |

(Total for Question 8 is 6 marks)



4MA1/2HR JUNE 2024

Qu estion 1 0 m Perimeter & Area

10 The diagram shows a hexagon ABCDEF

A I1cm Diagram NOT

accurately drawn

4.7 cm

23 cm

Angle BCF = 30°
AB, FC and ED are parallel.

Calculate the area of ABCDEF
Show your working clearly.

.. CIM

(Total for Question 10 is 5 marks)



4WM1/01 MAY 2025
m Perimeter & Area

Question 4

4 The diagram shows triangle ABC and a semicircle.

a Diagram NOT
accurately drawn

15 cm

B 20 cm

AB =15cm BC =20cm AC =25¢cm angle ABC = 90°

The diameter of the semicircle is 8 cm

Work out the area of the region shown shaded in the diagram.
Give your answer correct to 3 significant figures.

2
SUOROR & 4 1 |

(Total for Question 4 is 3 marks)



4MA1/1H JUNE 2025

Question 9 m Perimeter & Area

Diagram NOT
accurately drawn
12¢cm

60°

47 cm

ABCD is a trapezium with one line of symmetry.
angle ADC = 60° AD = 12cm DC =47cm

Work out the area of the trapezium.
Give your answer correct to 3 significant figures.
Show your working clearly.

(Total for Question 9 is 5 marks)



4WM1/01 MAY 2025

Qu estion 1 0 m Perimeter & Area

10

Diagram NOT
accurately drawn
12 cm

60°

D «

v
)

47 cm
ABCD is a trapezium with one line of symmetry.

angle ADC = 60° AD = 12¢cm DC =47cm

Work out the area of the trapezium.
Give your answer correct to 3 significant figures.
Show your working clearly.

(Total for Question 10 is 5 marks)



4WM1/01R MAY 2025

Qu estion 1 9 m Perimeter & Area

19 The diagram shows a pentagon ABCDE

(2x + 3)cm

A B

Diagram NOT
accurately drawn

E -D
ABCDE is made from a square ABDE and a triangle BCD
M is the midpoint of BD

AB =(2x+3)cm MC =2xcm  angle BMC = 90°
The area of pentagon ABCDE is 84 cm®

Work out the area of square ABDE
Show clear algebraic working.

(Total for Question 19 is 5 marks)



4WM1/01 NOVEMBER 2025

Question 1 m Perimeter & Area

1 The diagram shows a semicircle.

Diagram NOT
accurately drawn

12cm

The semicircle has diameter 12 cm

Work out the perimeter of the semicircle.
Give your answer correct to 3 significant figures.

(Total for Question 1 is 2 marks)



4WM1/01 NOVEMBER 2025

Qu estion 1 8 m Perimeter & Area

18 The diagram shows a rectangle.

(8x+2) cm Diagram NOT

accurately drawn

(3x—2)cm

The rectangle has length (8x + 2) cm and width (3x —2)cm
The area of the rectangle is 500 cm®

(a) Show that 12x* —5x — 252 =0

(b) Hence find the value of x
Give your answer correct to 3 significant figures.

(Total for Question 18 is 4 marks)



4WM1/01 NOVEMBER 2025

Qu estio n 2 1 m Perimeter & Area

21 The diagram shows an equilateral triangle and a circle.

Diagram NOT
accurately drawn

The equilateral triangle has sides of length 5+ cm
The circle has radius » cm

The area of the shaded region is 6107 cm’
Work out the value of

Give your answer correct to 3 significant figures.

P = s s,

(Total for Question 21 is 4 marks)



4WM1/01 MAY 2026

Question 4 m Perimeter & Area

4 The diagram shows a shaded shape 4BCD made from a right-angled triangle ABD and a
semicircle BCD

C
Diagram NOT
accurately drawn
B D
10 cm
26 cm
A

AB =10cm AD =26 cm angle ABD = 90°

Work out the perimeter of the shaded shape.
Give your answer correct to 3 significant figures.

—..cm

(Total for Question 4 is 5 marks)



4MA1/1H JUNE 2026

Question 1 1 m Perimeter & Area

11 The diagram shows a shaded shape ABCDEQ made from a semicircle BCD and
two identical right-angled triangles ABO and EDO

C Diagram NOT
accurately drawn

15¢cm 15 cm

A L

BD is the diameter of the semicircle.
O is the midpoint of BD

angle ABO = angle EDO = 90° AO = EO =15¢cm
The area of semicircle BCD is 227 cm?

Work out the perimeter of the shaded shape.
Show your working clearly.
Give your answer correct to one decimal place.

(Total for Question 11 is 5 marks)



TOPIC

Circles, Arcs & Sectors

Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

Qu estion 1 8 m Circles, Arcs & Sectors

18 The diagram shows two identical circles drawn inside a rectangle.

Diagram NOT

4xcm
accurately drawn

1

The length of the rectangle is 4xcm and the width of the rectangle is 2xcm
Each circle has a radius of xcm

The circles touch each other and each circle touches three sides of the rectangle.

The region inside the rectangle that is outside the circles, shown shaded in the diagram,
has a total area of 20cm?

Work out the perimeter of the rectangle.
Give your answer correct to 3 significant figures.

cm



4MA1/1H JANUARY 2021

Qu estion 8 m Circles, Arcs & Sectors

8 The region, shown shaded in the diagram, is a path.

Diagram NOT
2m accurately drawn

0

7m

The boundary of the path is formed by two semicircles, with the same centre O, and two
straight lines.

The inner semicircle has a radius of 7 metres.
The path has a width of 2 metres.

Work out the perimeter of the path.
Give your answer correct to one decimal place.

(Total for Question 8 is 3 marks)



4MA1/2HR JANUARY 2021

Qu estion 1 1 m Circles, Arcs & Sectors

11 A circle centre O has radius 9cm.
Diagram NOT

accurately drawn

40°

Calculate the perimeter of the shaded sector of the circle.
Give your answer correct to 3 significant figures.

(Total for Question 11 is 4 marks)



4MA1/2HR JANUARY 2021

Qu estion 20 m Circles, Arcs & Sectors

20 A, B and C are points on a circle with centre O.

Diagram NOT
750 accurately drawn

Angle ABC = 75°
The area of the shaded segment is 200 cm’

Calculate the radius of the circle.
Give your answer correct to 3 significant figures.

(Total for Question 20 is 5 marks)



4MA1/2H JANUARY 2021

Qu estion 22 m Circles, Arcs & Sectors

22 The diagram shows a sector OBC of a circle with centre O and radius (6 + x)cm.

0
4 ‘ T Diagram NOT
B Gim accurately drawn
°1
xin
C

A is the point on OB and D is the point on OC such that O4 = OD = 6¢cm
Angle BOC = 50°

Given that
the perimeter of sector OBC = 2 x the perimeter of triangle OAD

find the value of x.
Give your answer correct to 3 significant figures.

(Total for Question 22 is 6 marks)



4MA1/1H MAY 2021

Qu estion 1 2 m Circles, Arcs & Sectors

12 The diagram shows a sector of a circle with radius 7 cm.

Diagram NOT
7cm accurately drawn

Work out the length of the arc of the sector.
Give your answer correct to one decimal place.

(Total for Question 12 is 2 marks)



4MA1/1H MAY 2021

Qu estion 2 5 m Circles, Arcs & Sectors

25 The diagram shows two circles such that the region R, shown shaded in the diagram, is
the region common to both circles.

Diagram NOT
accurately drawn

One of the circles has centre O and radius 5cm.
The other circle has centre P and radius 4 cm.
Angle AOB = 50°

Calculate the arca of region R.
Give your answer correct to 3 significant figures.

(Total for Question 25 is 6 marks)



4MA1/2HR JANUARY 2022

Qu estion 9 m Circles, Arcs & Sectors

9 In the diagram, 4BC is a right-angled triangle and DEF is a semicircular arc.

A
Diagram NOT
accurately drawn

24cm

In triangle ABC
BC=24cm angle ABC = 90° angle BCA = 30°

The points D and F lie on AC so that DF is the diameter of the semicircular arc DEF
The radius of the semicircular arc is 3 cm.

Work out the length of AFEDC
Give your answer correct to 2 significant figures.

(Total for Question 9 is 5 marks)



4MA1/1HR JANUARY 2022

Qu estion 1 1 m Circles, Arcs & Sectors

11 The diagram shows sector OPQ of a circle, centre O

Diagram NOT
P accurately drawn

110°

7.1cm

0 7.1cm Q

OP=00Q0="7.1cm
Angle POQ = 110°

Calculate the area of sector OPQ
Give your answer correct to one decimal place.

(Total for Question 11 is 2 marks)




4MA1/1H JANUARY 2022

Qu estion 1 6 m Circles, Arcs & Sectors

16 The diagram shows a circle with centre O

C Diagram NOT
accurately drawn

A, B and C are points on the circle so that the length of the arc ABC is Scm.

Given that angle AOC = 55°

work out the area of the circle.
Give your answer correct to one decimal place.

(Total for Question 16 is 4 marks)




4MA1/2HR JUNE 2022

Qu estion 1 3 m Circles, Arcs & Sectors

13 The diagram shows a sector AOB of a circle with centre O

A

Diagram NOT
accurately drawn

67°

0 5.2cm B

Angle AOB = 67°
OA=0B=52cm

Calculate the perimeter of the sector.
Give your answer correct to 3 significant figures.

(Total for Question 13 is 3 marks)



4MA1/1H JUNE 2022

Qu estion 1 9 m Circles, Arcs & Sectors

19

(r+7)m

Diagram NOT
0 accurately drawn

B

OAB is a sector S of a circle with centre O and radius (» + 7) metres.
Angle AOB = 45°

A circle C has radius (» — 2) metres.
The area of sector S is twice the area of circle C

Find the value of »
Show your working clearly.

Question 19 continued.

(Total for Question 19 is 5 marks)



4MA1/2H JUNE 2022

Qu estion 20 m Circles, Arcs & Sectors

20 The diagram shows four identical circles drawn inside a square.

7Y N

Diagram NOT
accurately drawn

N U

Each circle touches two other circles and two sides of the square.

The region inside the square that is outside the circles, shown shaded in the diagram,
has a total area of 40 cm?

Work out the perimeter of the square.
Give your answer correct to 3 significant figures.

(Total for Question 20 is 4 marks)




4MA1/1HR MAY 2023

Qu estion 4 m Circles, Arcs & Sectors

4 The diagram shows a shape made up of three semicircles, enclosing a
right-angled triangle.

Diagram NOT
accurately drawn

P

6cm

C |« 6cm > B

AB, BC and CA are each the diameter of a semicircle.
BC=CA = 6cm.

Work out the perimeter of the shape.
Give your answer correct to one decimal place.

(Total for Question 4 is 5 marks)



4MA1/1H MAY 2023

Qu estion 22 m Circles, Arcs & Sectors

22 The diagram shows two circles with centre  and a regular pentagon ABCDE

B
Diagram NOT
A accurately drawn

s

A, B, C, D and E are points on the larger circle.
The pentagon has sides of length 8 cm.

The diagram is shaded such that

shaded area = unshaded area

Work out the radius of the smaller circle.
Give your answer correct to 3 significant figures.

(Total for Question 22 is 6 marks)



4MA1/1H NOVEMBER 2023

Question 5

m Circles, Arcs & Sectors

5 The diagram shows a shaded shape made from three identical semicircles, X, ¥ and Z

4 Diagram NOT

accurately drawn

ABCDE is a straight line.

AC is the diameter of semicircle X and B is the centre of semicircle X
BD is the diameter of semicircle ¥ and C is the centre of semicircle ¥
CE is the diameter of semicircle Z and D is the centre of semicircle Z

AC =BD = CE = 20 cm
Work out the perimeter of the shaded shape.
Give your answer correct to the nearest whole number.
e €M

(Total for Question 5 is 3 marks)



4MA1/2H NOVEMBER 2023

Qu estion 20 m Circles, Arcs & Sectors

20 The diagram shows equilateral triangle ABC with sides of length 10 cm.
A circle is drawn inside the triangle.

Diagram NOT

10 cm accurately drawn

C B

D, E and F are points on the circle.
ADB, BEC and CFA are tangents to the circle.

Calculate the total area of the regions shown shaded in the diagram.
Give your answer correct to 3 significant figures.

(]

.. cm

(Total for Question 20 is 4 marks)



4MA1/2HR JUNE 2024

Qu estion 5 m Circles, Arcs & Sectors

5 The diagram shows the design for a badge, which will be made using wire.
The design is a circle inside a square ABCD

A E

o

Diagram NOT
accurately drawn

D G C
The circle touches the square at the points £, F, G and H

The area of the square is 81 cm®

Calculate the total length of wire that will be needed to make the square and the circle.
Give your answer correct to 3 significant figures.

SOV 1 |

(Total for Question 5 is 4 marks)



4MA1/2HR JUNE 2024

Qu estion 1 3 m Circles, Arcs & Sectors

13 OAB is a sector of a circle with centre O and radius » cm.

A
Diagram NOT
accurately drawn
60°
0 rem B

Angle AOB = 60°
The perimeter of the sector is Pcm.

Find a formula for P in terms of r
Give your answer in the form P = r(exr + k) where ¢ and k are values to be found.

(Total for Question 13 is 3 marks)



4MA1/1H MAY 2024

Qu estion 20 m Circles, Arcs & Sectors

20 The diagram shows a sector OABC of a circle centre O

A
B Diagram NOT
0 accurately drawn
C
Angle AOC = 60°
The area of the shaded segment 4BC is 38 cm’
Work out the perimeter of the shaded segment ABC
Give your answer correct to one decimal place.
...................................................... cm

(Total for Question 20 is 4 marks)



4MA1/2H JUNE 2024

Qu estion 2 1 m Circles, Arcs & Sectors

21 The diagram shows a square ABCD and a circle.

A B

Diagram NOT
accurately drawn

D C

The sides of the square are tangents to the circle.
The total area of the shaded regions is 80 cm’

Work out the length of AC
Give your answer correct to 3 significant figures.

(Total for Question 21 is 5 marks)



4MA1/1H NOVEMBER 2024

Qu estion 1 6 m Circles, Arcs & Sectors

16 OAPB is a sector of a circle, centre O
A . :

Diagram NOT

accurately drawn

P 50° (0]

>~

Angle AOB = 50°
Area of triangle O4B =120 cm?

Work out the area of the sector OAPB
Give your answer correct to 3 significant figures.

-

Lo cm-

(Total for Question 16 is 4 marks)



4MA1/2H NOVEMBER 2024

Qu estion 2 5 m Circles, Arcs & Sectors

25 The diagram shows an equilateral triangle 4BC and a circle with centre O

c
Diagram NOT
accurately drawn
0
xcm
A B

AB, BC and CA are tangents to the circle.
The radius of the circle is x cm

The total area, in cm”, of the regions shown shaded in the diagram is nx?

Find the value of
Give your answer correct to 3 significant figures.

(Total for Question 25 is 5 marks)



4MA1/1H JUNE 2025

Qu estion 1 1 m Circles, Arcs & Sectors

11 OABC is a sector of a circle, centre O

B
Diagram NOT
accurately drawn
y C
16cm - 16cm
0

angle 40C = 140°
0OA=0C=16cm

Calculate the area of the sector.
Give your answer correct to 3 significant figures.

(Total for Question 11 is 2 marks)



4WM1/01 MAY 2025

Question 14

m Circles, Arcs & Sectors

14 The diagram shows sector Q4B of a circle, centre O

A

o]

12 cm
B
04=0B=12cm angle AOB = 40°

(a) Work out the area of the sector.
Give your answer correct to 3 significant figures.

The diagram shows triangle XYZ

Y

Tcm ‘

9cm

XY =7cm YZ =9cm angle XYZ =115°

(b) Work out the area of the triangle.
Give your answer correct to 3 significant figures.

Diagram NOT
accurately drawn

Diagram NOT
accurately drawn

(Total for Question 14 is 4 marks)



4WM1/01R MAY 2025

Qu estion 22 m Circles, Arcs & Sectors

22

B Diagram NOT
accurately drawn

BAC is a sector of a circle, centre A4
BCD is a sector of a circle, centre C

Angle BAC = 40°
Angle BCD = 130°
Area of shaded segment = 28 cm’

Find the length of the arc BD
Give your answer correct to 3 significant figures.

(Total for Question 22 is 6 marks)



4MA1/1HR JUNE 2025

Qu estion 2 5 m Circles, Arcs & Sectors

B Diagram NOT
accurately drawn

BAC is a sector of a circle, centre A4
BCD is a sector of a circle, centre C

Angle BAC = 40°
Angle BCD = 130°
Area of shaded segment = 28 cm’

Find the length of the arc BD
Give your answer correct to 3 significant figures.

(Total for Question 25 is 6 marks)



4MA1/2H NOVEMBER 2025

Qu estion 6 m Circles, Arcs & Sectors

6 A large circle with centre O contains 3 identical small circles.
Each circle touches two other circles.

Diagram NOT

accurately drawn

A, O and B are the centres of the small circles.
AOB is a straight line.

The circumference of the large circle is 160cm

Work out the area of one small circle.
Give your answer correct to 3 significant figures.

(Total for Question 6 is 5 marks)



4WM1/01 NOVEMBER 2025

Qu estion 14 m Circles, Arcs & Sectors

14 AOB is a sector of a circle with centre O and radius 12cm

B Diagram NOT
A accurately drawn

{

(@)

12¢m

Work out the area of the sector.
Give your answer correct to 3 significant figures.

(Total for Question 14 is 2 marks)



4MA1/1H NOVEMBER 2025

Qu estion 1 5 m Circles, Arcs & Sectors

15 AOB is a sector of a circle with centre O and radius 12cm

B Diagram NOT
A accurately drawn

[2¢m

NV

0

Work out the area of the sector.
Give your answer correct to 3 significant figures.

(Total for Question 15 is 2 marks)



4MA1/2H JUNE 2026
m Circles, Arcs & Sectors

Question 15

15 The diagram shows a sector OABC of a circle, centre O

B Diagram NOT
accurately drawn

A C
rcm 8()° rcm
@)
04 =0C =rcm angle AOC = 80"

The area of the sector O4ABC is 327 cm?

Work out the perimeter of the sector OABC
Give your answer correct to one decimal place.

(Total for Question 15 is 4 marks)



4WM1/01 MAY 2026

Qu estion 2 3 m Circles, Arcs & Sectors

23 OPQ and OAB are sectors of a circle, centre O

Diagram NOT
accurately drawn

4
v
B

Angle POQ = 50°

1
A is the point on OP such that 04 = Z()P

The area of the shaded region is 23 zem®

Work out the perimeter of the shaded region.
Give your answer in the form az + b where @ and b are constants.
Show your working clearly.

cm

(Total for Question 23 is 6 marks)
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4WM1/01 SPECIMEN

. m Right-Angled Triangles - Pythagoras & Trigonometry
Question 10

10 The diagram shows a quadrilateral ABCD

D
Diagram NOT
accurately drawn
AL
) s 7.5em
B 6cm C

In the diagram, ABC and DAC are right-angled triangles.
BC=6cm AC=T75cm
The area of quadrilateral ABCD is 31.5cm’

(a) Work out the length of AB

cm

(b) Work out the length of 4D

cm

(Total for Question 10 is 6 marks)



4MA1/2HR JANUARY 2020

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 4

4 The diagram shows a rectangle and a diagonal of the rectangle.

8.5¢cm

Diagram NOT
accurately drawn

5.6cm

Work out the length of the diagonal of the rectangle.
Give your answer correct to 1 decimal place.

(Total for Question 4 is 3 marks)



4MA1/1H JANUARY 2020

o m Right-Angled Triangles - Pythagoras & Trigonometry
Question 9

9 Here is a right-angled triangle.

P Diagram NOT
accurately drawn

24.3cm

o
R Q

Calculate the length of PQ.
Give your answer correct to 3 significant figures.

cm

(Total for Question 9 is 3 marks)



4MA1/1HR JANUARY 2020

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 15

15 The diagram shows two right-angled triangles, DEF and EFG.

E G
= 28°
400 Diagram NOT
accurately drawn
12cm
-
D F

Work out the length of EG.
Give your answer correct to 3 significant figures.

(Total for Question 15 is 4 marks)



4MA1/1H JANUARY 2021

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 10

10 Here is isosceles triangle 4ABC.

4 Diagram NOT
accurately drawn

l6cm

C

D is the midpoint of AC and DB = 16cm.
Angle DAB = 65°

Work out the perimeter of triangle ABC.
Give your answer correct to one decimal place.

(Total for Question 10 is 4 marks)



4MA1/2HR JANUARY 2021

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 13

13 The diagram shows two hot air balloons.
A is a point on the base of one of the balloons and B is a point on the base of the
other balloon.

Diagram NOT
accurately drawn

T=~~.__500m

-

The distance between 4 and B is 500 metres.
The angle of depression of B from 4 is 23°

Calculate the vertical height of 4 above B.
Give your answer correct to one decimal place.

...................................................... metres

(Total for Question 13 is 3 marks)



4MA1/2H MAY 2021

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 7

-

Here is a right-angled triangle.

Diagram NOT
accurately drawn

xcm
6.5cm

42°

H

Work out the value of x.
Give your answer correct to one decimal place.

(Total for Question 7 is 3 marks)



4MA1/1H NOVEMBER 2021

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 2

2 Here is a right-angled triangle.

30cm

Diagram NOT

accurately drawn

hcm
52cm

Calculate the value of /.
Give your answer correct to 3 significant figures.

o= e

(Total for Question 2 is 3 marks)



4MA1/1H NOVEMBER 2021

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 12

12 The diagram shows a vertical cliff with a vertical radio mast on top of the cliff and a
buoy in the sea.

Diagram NOT
accurately drawn

100m

ey

dm

The height of the cliff is 100 metres.
The buoy is at the point B that is d metres from the base of the cliff.
The angle of elevation from B to the top of the cliff is 20°

(a) Calculate the value of d.
Give your answer correct to 3 significant figures.

A = e,

The point A4 at the top of the radio mast is vertically above the top of the cliff.
The angle of elevation from B to 4 is 25°

(b) Calculate the height of the radio mast.
Give your answer correct to 3 significant figures.

(Total for Question 12 is 6 marks)



4MA1/1H JANUARY 2022

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 3

3 The diagram shows triangle ABC

Diagram NOT
accurately drawn

8.4cm 65°

Work out the length of the side AB
Give your answer correct to 3 significant figures.

(Total for Question 3 is 3 marks)



4MA1/1HR JANUARY 2022

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 3

3 The shaded shape is made using three identical right-angled triangles and a square.

A Diagram NOT

accurately drawn

16cm 12.8em

Work out the perimeter of the shaded shape.

(Total for Question 3 is 4 marks)




4MA1/2HR JANUARY 2022

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 12

12 The diagram shows two vertical phone masts, 4B and CD, on horizontal ground.

D
Diagram NOT
accurately drawn
B
30.7m
6.2m
4 S

244 m

AB=62m AC =244 m CD =30.7m

Work out the size of the angle of depression of B from D
Give your answer correct to one decimal place.

(Total for Question 12 is 3 marks)



4MA1/2H JANUARY 2022

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 14

14 A zip wire is shown as the dashed line AC in the diagram.

V. Diagram NOT
== L accurately drawn
el e
A
2.6m
| 1 1 v
B D
< 12m b

The zip wire is supported by two vertical posts A8 and CD standing on
horizontal ground.

CD=26m BD=12m

The zip wire makes an angle x with the horizontal, as shown in the diagram.
The design of the zip wire requires the angle x to be at least 5°

Work out the least possible height of the post AB
Give your answer correct to 3 significant figures.

(Total for Question 14 is 3 marks)



4MA1/2H JUNE 2022

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 6

6 The diagram shows triangle POR.

P
42° 9.5cm Diagram NOT
xcm accurately drawn
1
0 R

Work out the value of x
Give your answer correct to one decimal place.

(Total for Question 6 is 3 marks)




4MA1/2HR JUNE 2022

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 10

10 The diagram shows triangle ABP inside the regular hexagon ABCDEF

D E
Diagram NOT
accurately drawn
c F
P
B A
AB=5cm BP =2cm Angle ABP = 90°

Work out the size of angle PAF
Give your answer correct to 3 significant figures.

(Total for Question 10 is 5 marks)



4MA1/1H MAY 2023

o m Right-Angled Triangles - Pythagoras & Trigonometry
Question 5

5 The diagram shows a shaded shape 4EBCD made by removing triangle AEB from
rectangle ABCD

Diagram NOT
accurately drawn

7.2cm 5.4cm

6cm

D C

AE =17.2cm BE =5.4cm BC=6cm angle AEB = 90°

Work out the perimeter of the shaded shape.

(Total for Question 5 is 4 marks)



4MA1/2H JUNE 2023

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 12

12 The diagram shows right-angled triangle ABD

B
Diagram NOT
accurately drawn
14cm
C
38°
-
4 &cem o
AB = 14cm AD = 8cm

C is the point on BD such that angle BAC = 38°

Work out the length of CD
Give your answer correct to 3 significant figures.

(Total for Question 12 is 4 marks)



4MA1/2H NOVEMBER 2023

Question 2

m Right-Angled Triangles - Pythagoras & Trigonometry

2 The diagram shows triangle ABC and triangle ECD

E Diagram NOT
accurately drawn
Scm

B wcm
10 cm

A 8 cm C 14 cm

ACD and EBC are straight lines.
AB =10 cm AC =8 cm EB =5cm CD =14 cm ED = wcm

Work out the value of w
Give your answer correct to one decimal place.

(Total for Question 2 is 4 marks)



4MA1/1H NOVEMBER 2023

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 10

10 Here is triangle ABC

Diagram NOT
accurately drawn

A

22 m

Work out the value of x
Give your answer correct to one decimal place.
Show your working clearly.

(Total for Question 10 is 5 marks)



4MA1/2H JUNE 2024

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 5

5 The diagram shows triangle ABC

A B
34° ‘
Diagram NOT
xcm
6.5cm accurately drawn
C

Work out the value of x
Give your answer correct to one decimal place.

(Total for Question 5 is 3 marks)



4MA1/1H MAY 2024

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 11

11 The diagram shows a roof support.

C
9m
Diagram NOT
accurately drawn
.
A M B
12m

The roof support is made from four lengths of wood, 4B, AC, BC and MC
AC=BC=9m AB=12m
angle AMC = 90°

Lewis is going to buy lengths of wood to make the roof support.

The wood costs 21.50 euros per metre.
Each length of wood he buys has to be a whole number of metres.

Work out the total cost of the wood Lewis needs to buy.
Show your working clearly.

(Total for Question 11 is 4 marks)



4MA1/2H NOVEMBER 2024

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 3

3 The diagram shows triangle POR
P

Diagram NOT

8.6 cm
accurately drawn

43°

Q xXcm

Work out the value of x
Give your answer correct to one decimal place.

(Total for Question 3 is 3 marks)



4MA1/1H NOVEMBER 2024

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 12

12 ABC is a right-angled triangle.
D is a point on BC

4 Diagram NOT

accurately drawn

4250 m

1
B D C

AB = 4250 m angle BAD = 47° angle BCA = 24°

Work out the length of DC
Give your answer correct to the nearest integer.

(Total for Question 12 is 4 marks)



4WM1/01R MAY 2025

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 8

Diagram NOT
accurately drawn

17cm

B{J

65°

QA

D
A

ABD and BCD are right-angled triangles.
angle ABD = 65° angle CDB = 32° BC =17cm

Work out the length of 4D
Give your answer correct to 3 significant figures.

(Total for Question 8 is 4 marks)



4MA1/1HR JUNE 2025

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 9

9 The diagram shows triangle POR

P Diagram NOT
accurately drawn

6.5 cm

-
0 R

Work out the length of OR
Give your answer correct to 3 significant figures.

(Total for Question 9 is 3 marks)



4MA1/2H JUNE 2025

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 10

10 ABD and ABC are right-angled triangles.

D
Diagram NOT
accurately drawn
C
12cm
o
B A

l6cm

AB=16ecm BC=12cm AD=15xAC

Find the length of CD
Give your answer correct to 3 significant figures.

(Total for Question 10 is 5 marks)



4MA1/2HR JUNE 2025

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 11

11 The diagram shows two triangles, ADE and CDB

C :
A Diagram NOT
21cm accurately drawn
35cm
B
28 cm
—
D
E 45cm

ABD is a straight line.
AE =28cm ED=45cm AB=2lem CD =35cm
angle AED = angle CBD = 90°

Work out the area of triangle CDB
Give your answer correct to 3 significant figures.

(Total for Question 11 is 5 marks)



4WM1/01R MAY 2025

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 13

13 In the diagram, 4B represents a vertical tower and CD represents a vertical building.

A
Diagram NOT
accurately drawn

42\

25m

The bottom of the tower, B, and the bottom of the building, D, are on horizontal ground
such that BD = 25m

The angle of elevation of 4 from C is 30°
The angle of depression of B from C is 42°

(a) Work out the height of the tower AB
Give your answer correct to one decimal place.

e I

(b) Work out the angle of elevation of 4 from D
Give your answer correct to one decimal place.

(Total for Question 13 is 5 marks)



4WM1/01 NOVEMBER 2025

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 9

9 The diagram shows a sketch of a right-angled triangle, ABC

iy
* B
(10, 15)
Diagram NOT
accurately drawn
A ¢ D R
Ol (0 (10, 0) X

A is the point with coordinates (2, 0)
B is the point with coordinates (10, 15)
C is the point with coordinates (10, 0)

D is a point on the x-axis such that 4B = AD

Find the coordinates of D

(Total for Question 9 is 4 marks)



4WM1/01 NOVEMBER 2025
Right-Angled Triangles - Pythagoras & Trigonometry

Question 11

11 ABC is a right-angled triangle.

A
Diagram NOT
D 21cm accurately drawn
9cm
I b
B C

15¢m

AC=2lcm BC=15cm angle ABC = 90°
The point D lies on AB such that DB = 9cm

Work out the size of angle ACD
Give your answer correct to one decimal place.

(Total for Question 11 is 4 marks)



4MA1/1H NOVEMBER 2025

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 11

11 ABC is a right-angled triangle.

A
Diagram NOT
D 21cm accurately drawn
9cm
| &
B C

I15cm

AC=2lcm BC=15cm angle ABC = 90°
The point D lies on AB such that DB = 9cm

Work out the size of angle ACD
Give your answer correct to one decimal place.

(Total for Question 11 is 4 marks)



4MA1/2H NOVEMBER 2025

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 11

11 The diagram shows a right-angled triangle ABC

c

Diagram NOT
accurately drawn

A 30cm B

Area of triangle ABC = 240cm’

Work out the perimeter of triangle ABC

(Total for Question 11 is 4 marks)



4MA1/2HR JUNE 2026

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 1

1 The diagram shows a right-angled triangle.

48cm Diagram NOT
] accurately drawn

20cm
xcm

Work out the value of x

(Total for Question 1 is 3 marks)



4MA1/1H JUNE 2026

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 2

Diagram NOT
accurately drawn

X cm

Work out the value of x
Give your answer correct to 3 significant figures.

X

(Total for Question 2 is 3 marks)



4WM1/01 MAY 2026

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 2

2
Diagram NOT
10 65° accurately drawn
cm -
xcm
r

Work out the value of x
Give your answer correct to 3 significant figures.

X =

(Total for Question 2 is 3 marks)



4MA1/2HR JUNE 2026

° m Right-Angled Triangles - Pythagoras & Trigonometry
Question 11

11 The diagram shows a square ABCD and a right-angled triangle EFG

A B .
Diagram NOT

accurately drawn

25°
D C E G

The area of square ABCD is 36cm’
DC=EG

Work out the area of triangle EFG
Give your answer correct to one decimal place.
Show your working clearly.

(Total for Question 11 is 5 marks)



TOPIC

3D Pythagoras & Trigonometry

Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

Qu estio n 1 9 m 3D Pythagoras & Trigonometry

19 The diagram shows a triangular prism, ABCDEF, with a rectangular base ABCD

Diagram NOT
accurately drawn

AB = 6¢cm DE =2.2cm angle DAE = 18° angle ADE = 90°

Work out the angle that BE makes with the plane ABCD
Give your answer correct to one decimal place.



4MA1/1H JANUARY 2020

Qu estio n 1 9 m 3D Pythagoras & Trigonometry

19 The diagram shows a cuboid ABCDEFGH.

A B :
. Diagram NOT
D : accurately drawn
| C
! 6cm
F ot e o L ___ )G
& Scm
E 9cm H

EH =9cm, HG = 5cm and GB = 6cm.

Work out the size of the angle between AH and the plane EFGH.
Give your answer correct to 3 significant figures.

(Total for Question 19 is 4 marks)



4MA1/1HR MAY/NOVEMBER 2020

Qu estio n 1 7 m 3D Pythagoras & Trigonometry

17 The diagram shows a prism ABCDEFGH with a horizontal base.

B

Diagram NOT
accurately drawn

F

The base of the prism, EFGH, is a square of side 12cm.
Trapezium ADEF is a cross section of the prism where AF and DE are vertical edges.

DE =CH=10cm
AD=BC=15cm

(a) Work out the size of the angle between CF and the base EFGH.
Give your answer correct to one decimal place.

(b) Work out the length of BE.
Give your answer correct to one decimal place.

(Total for Question 17 is 6 marks)



4MA1/2HR JANUARY 2021

Qu estio n 2 2 m 3D Pythagoras & Trigonometry

22 ABC is an 1sosceles triangle in a horizontal plane.
The point 7 is vertically above B.

Diagram NOT
accurately drawn
10cm

8cm ] B

140°

"; 8cm

Angle ABC = 140°

AB =BC=8cm
TB=10cm

M is the midpoint of AC.

Calculate the size of the angle between M7 and the horizontal plane ABC.
Give your answer correct to one decimal place.

(Total for Question 22 is 4 marks)



4MA1/1H MAY 2021

Qu estio n 2 2 m 3D Pythagoras & Trigonometry

22 The diagram shows a triangular prism ABCDEF with a horizontal base ABEF.

D
Diagram NOT
accurately drawn
C 12¢cm
12¢cm
E
15cm
A 10cm B
AC=BC=FD=ED=12cm AB = 10cm BE =15cm

Calculate the size of the angle between 4D and the base ABEF.
Give your answer correct to 3 significant figures.

(Total for Question 22 is 4 marks)



4MA1/2HR JANUARY 2022

Qu estio n 1 9 m 3D Pythagoras & Trigonometry

19 ABCD is a horizontal rectangular field.

E

D N

Diagram NOT

accurately drawn
12m
&m

A 18m B
A vertical pole, AE, is placed at the corner 4 of the field.

AE = 12m AB = 18m AD =8m

Calculate the size of the angle between EC and the plane ABCD
Give your answer correct to one decimal place.

(Total for Question 19 is 3 marks)



4MA1/1H JANUARY 2022

Qu estio n 2 1 m 3D Pythagoras & Trigonometry

21 The diagram shows the prism ABCDEFGHJK with horizontal base AEFG

Diagram NOT
‘ accurately drawn

ABCDE is a cross section of the prism where
ABDE is a square
BCD is an equilateral triangle

EF =2 xAE
M is the midpoint of GF so that JM is vertical.
Angle MAJ = y°

Given that tany° =T

5 +7

find the value of 7, giving your answer in the form
17

are integers.

where p and g

(Total for Question 21 is 5 marks)



4MA1/1HR JUNE 2022

Qu estio n 1 8 m 3D Pythagoras & Trigonometry

18 The diagram shows a cube ABCDEFGH with sides of length 6¢cm.

F 6cm G

Diagram NOT
accurately drawn

T is the midpoint of AB and V is the midpoint of CH

Work out the distance from 7 to V in a straight line through the cube.
Give your answer in the form Ja cm where a is an integer.

(Total for Question 18 is 4 marks)




4MA1/2HR JUNE 2023
3D Pythagoras & Trigonometry

Question 22

22 Here is a cuboid ABCDEFGH

E F
, Diagram NOT
i accurately drawn
. i G 9cm
VO — C
D
L 4cm
4 15ecm B
AB =15cm BC=4cm CF=9cm

(a) Work out the length of BE
Give your answer correct to 3 significant figures.

Here is a cuboid PORSTUVW

Diagram NOT
accurately drawn

PR =42cm
The size of the angle between PU and the plane PORS is 30°
M is the midpoint of PR

(b) Work out the size of angle UMR
Give your answer correct to 3 significant figures.

(Total for Question 22 is 5 marks)



4MA1/1HR MAY 2024

Qu estio n 2 2 m 3D Pythagoras & Trigonometry

22 The diagram shows a cuboid ABCDEFGH with horizontal base ADEH
Diagram NOT

G F accurately drawn
; P
) S A ———— ;
B ,"" C
l"’, .
8 cm ’,"' M 20 cm
A 12 em D
AB =8 cm AD =12 cm DE =20 cm

M is the midpoint of the base ADEH and P is the midpoint of the edge CF

Work out the size of angle BMP
Give your answer correct to one decimal place.

(Total for Question 22 is 6 marks)



4MA1/1HR JUNE 2025

Qu estio n 2 0 m 3D Pythagoras & Trigonometry

20 The diagram shows cuboid ABCDEFGH

Diagram NOT
accurately drawn

H
G . SR
7 cm ) o= 18 cm :-7--“*~~,,._,
- L = C
4<
9 cm
B

AB = 9cm AF = T7cm FC = 18cm

Calculate the length of BC
Give your answer correct to 3 significant figures.

SRR (-4 | |

(Total for Question 20 is 3 marks)



4WM1/01R MAY 2025

Qu estio n 2 0 m 3D Pythagoras & Trigonometry

20 The diagram shows cuboid ABCDEFGH

Diagram NOT
accurately drawn

H
G . SR
7 cm ) o= 18 cm :-7--“*~~,,._,
- L = C
4<
9 cm
B

AB = 9cm AF = T7cm FC = 18cm

Calculate the length of BC
Give your answer correct to 3 significant figures.

SRR (-4 | |

(Total for Question 20 is 3 marks)



4MA1/2HR JUNE 2025

Qu estio n 2 3 m 3D Pythagoras & Trigonometry

23 The diagram shows a triangular prism, ABCDEF, with a horizontal
rectangular base ABCD

F

Diagram NOT
accurately drawn

M is the midpoint of the line AC
AC =40cm  angle CAE = 35° angle ABF = 90°

Work out the size of angle CME
Give your answer correct to 3 significant figures.

(Total for Question 23 is 3 marks)



4WM1/01 MAY 2025

Qu estio n 2 3 m 3D Pythagoras & Trigonometry

23 The diagram shows cuboid ABCDEFGH

G F Diagram NOT
accurately drawn

4 12 cm D
The point P lies on CF
AD =12 cm DE =10cm CP =3cm
The angle of elevation of P from 4 is 24°

Calculate the size of angle APG
Give your answer correct to the nearest degree.
Show your working clearly.

(Total for Question 23 is 6 marks)



4MA1/2H JUNE 2025
m 3D Pythagoras & Trigonometry

Question 24

24 The diagram shows a square-based pyramid ABCDE

Diagram NOT
accurately drawn

EA=EB=EC=ED

M is the centre of the horizontal square base ABCD
Q is the midpoint of AB
Angle EQM =80°

FEA:AB=n:1

Find the value of n
Give your answer correct to 3 significant figures.

(Total for Question 24 is 4 marks)



4WM1/01 NOVEMBER 2025

Qu estio n 2 6 m 3D Pythagoras & Trigonometry

26 The diagram shows prism ABCDEFGH

G Diagram NOT
! accurately drawn
; H
E 10m
B F M
,-"*- ------ === - E
18m o ¢
20m
i []
A D

AB=FG=18m DC=FEH =10m AD=FE
DE=CH=AF =BG =20m
angle BAD = angle ADC = angle CDE = 90°

M is the point on FE such that FM = %FE
Given that angle GMF = 60°

calculate the angle of elevation of G from D
Give your answer correct to one decimal place.
Show your working clearly.

(Total for Question 26 is 5 marks)



4MA1/1H NOVEMBER 2025

Qu estio n 2 6 m 3D Pythagoras & Trigonometry

26 Here is a prism ABCDEFGH with a horizontal, rectangular base ABGF'

E

Diagram NOT
accurately drawn

A 10cm B

AB =10cm BG = l4cm

angle DAB = angle ABC = angle EFG = angle FGH = 90°

BC = lAD
5

The angle of elevation of £ from B is 50°

Calculate the volume of the prism.
Give your answer correct to 3 significant figures.
Show your working clearly.

(Total for Question 26 is 5 marks)



4WM1/01 MAY 2026

Qu estio n 1 9 m 3D Pythagoras & Trigonometry

19 The diagram shows cuboid PORSTUVW

r U Diagram NOT
; M accurately drawn
W : % 9cm
U
- /’S K
10 cm
P 12cm Q
PO =12cm OR =10cm RU =9cm

M is the midpoint of VU

Work out the size of the angle between line MP and plane PORS
Give your answer correct to one decimal place.

(Total for Question 19 is 3 marks)



4MA1/1H JUNE 2026

Qu estio n 2 5 m 3D Pythagoras & Trigonometry

25 The diagram shows a triangular prism ABCDEF with horizontal rectangular base ABCD
F is vertically above 4

E
' Diagram NOT
i accurately drawn
F :
2D C
-
A B
AF =12cm angle ABF = 30° angle BAF = 90°

T is the point on the line BC such that BF : BT =3:2

Work out the size of the angle between the line FT and the plane ABCD
Give your answer correct to one decimal place.
Show your working clearly.

(Total for Question 25 is S marks)



TOPIC

Sine & Cosine Rules

Every past-paper question on this topic, 2020 to 2026.



4MA1/1H JANUARY 2020

Qu estion 1 4 m Sine & Cosine Rules

14 The diagram shows parallelogram EFGH.

14.7
F cm G

Diagram NOT
106° accurately drawn

9.3cm

EF=93cm
FG=14.7 cm
Angle EFG = 106°

(a) Work out the area of the parallelogram.
Give your answer correct to 3 significant figures.

e CmM?

(b) Work out the length of the diagonal EG of the parallelogram.
Give your answer correct to 3 significant figures.

.. CIm

(Total for Question 14 is 5 marks)



4MA1/1HR JANUARY 2020

Qu estion 2 1 m Sine & Cosine Rules

21 The diagram shows the prism ABCDEF with cross section triangle ABC.

Diagram NOT
accurately drawn

Angle BEC = 40° and angle ACB is obtuse.
AC=6cmand CE = 13cm

The area of triangle ABC is 22 cm?

Calculate the length of AB.
Give your answer correct to one decimal place.

(Total for Question 21 is 6 marks)



4MA1/2H NOVEMBER 2021

Qu estion 1 8 m Sine & Cosine Rules

18 Here is a quadrilateral ABCD.
B

Diagram NOT
accurately drawn

A D
Calculate the area of quadrilateral ABCD.

Give your answer correct to 3 significant figures.
Show your working clearly.

(Total for Question 18 is 5 marks)



4MA1/1H JANUARY 2022

Qu estion 9 m Sine & Cosine Rules

9 The diagram shows isosceles triangle ABC

Diagram NOT

17.5¢cm [7.5cm accurately drawn

28cm

AB=AC=175cm BC=28cm

Calculate the area of triangle ABC

(Total for Question 9 is 4 marks)




4MA1/2HR JANUARY 2022

Qu estion 1 6 m Sine & Cosine Rules

16 The diagram shows quadrilateral ABCD

D

Diagram NOT
accurately drawn

19cm

B 36cm C

The angle BCD is acute.
Given that the area of triangle BCD = 405 cm’

work out the size of angle ABD
Give your answer correct to one decimal place.

(Total for Question 16 is 5 marks)



4MA1/2H JANUARY 2022

Qu estion 2 3 m Sine & Cosine Rules

23 The diagram shows triangle POR

R Diagram NOT
accurately drawn
18°
42cm
P l.6cm 0
PO=1.6cm PR=42cm Angle PRQ = 18°

Given that angle POR is obtuse,

work out the area of triangle POR
Give your answer correct to 3 significant figures.

(Total for Question 23 is 6 marks)




4MA1/2HR JUNE 2022

Qu estion 1 5 m Sine & Cosine Rules

15 The diagram shows a kite ABCD

D Diagram NOT
accurately drawn

A C
6cm
- 11cm
B
AB=6cm BC=1lcm Angle ABC = 118°

Calculate the area of the kite.
Give your answer correct to 3 significant figures.

(Total for Question 15 is 3 marks)



4MA1/1HR JUNE 2022

Qu estion 1 7 m Sine & Cosine Rules

17 Here is a parallelogram PQORS, in which angle SPQ is acute.

S R

Diagram NOT

3.
8cm accurately drawn

P 6.1cm Q

PO=6.1cm PS=38cm
The area of the parallelogram is 18cm’

Work out the length of OS
Give your answer correct to 3 significant figures.

(Total for Question 17 is 5 marks)



4MA1/1H JUNE 2022

Qu estion 1 8 m Sine & Cosine Rules

18 Here is triangle ABC

Diagram NOT
accurately drawn

A

Work out the value of x
Give your answer correct to 3 significant figures.

(Total for Question 18 is 5 marks)




4MA1/2H JUNE 2023

Qu estion 22 m Sine & Cosine Rules

22 The diagram shows a triangle ABC and a flagpole BF

F

Diagram NOT
10m accurately drawn

11m

Om

16m
A
A, B and C are points on horizontal ground.
BF is vertical.

AB=9m BC=11m AC=16m BF=10m
D is the point on AC such that angle BDC = 90°

Work out the size of the angle of elevation of the point F from the point D
Give your answer correct to one decimal place.

(Total for Question 22 is 5 marks)



4MA1/1HR MAY 2023

Qu estion 2 5 m Sine & Cosine Rules

25 Here is a triangle ABC

Diagram NOT
C accurately drawn

(2x + 1)cm

The area of the triangle is (x* + x — 3.75)cm?

Find the size of the largest angle in triangle ABC
Give your answer correct to the nearest degree.

(Total for Question 25 is 6 marks)



4MA1/2HR JUNE 2024
m Sine & Cosine Rules

Question 15

4 b Diagram NOT
accurately drawn

6.5cm

B C 3cm F

AB, BC and CD are three sides of a regular pentagon and CDE is a triangle.
BCE is a straight line.
CD =6.5¢cm CE =3cm

Work out the area of triangle CDE
Give your answer correct to 3 significant figures.

(]

.. €m

(Total for Question 15 is 3 marks)



4MA1/1HR MAY 2024

Qu estion 1 5 m Sine & Cosine Rules

15 The diagram shows isosceles triangle EFG

F Diagram NOT
accurately drawn
130°
E G

EF = GF
Angle EFG = 130°
The area of triangle EFG is 74 cm?®

Work out the length of EF
Give your answer correct to 3 significant figures.

(Total for Question 15 is 3 marks)



4MA1/1H MAY 2024

Qu estion 1 9 m Sine & Cosine Rules

19 Here is quadrilateral ABCD

Diagram NOT
accurately drawn

Work out the value of x
Give your answer correct to 3 significant figures.

N e reeiireaiisssi ieasirnsssr s snss eesdanniinn

(Total for Question 19 is 5 marks)



4MA1/1H JUNE 2025

Qu estion 20 m Sine & Cosine Rules

20

Diagram NOT
accurately drawn

Work out the length of BC
Give your answer correct to 3 significant figures.

(Total for Question 20 is 5§ marks)



4WM1/01 MAY 2025

Qu estion 2 1 m Sine & Cosine Rules

21

Diagram NOT
accurately drawn

Work out the length of BC
Give your answer correct to 3 significant figures.

(Total for Question 21 is 5 marks)



4WM1/01 NOVEMBER 2025

Qu estion 1 9 m Sine & Cosine Rules

19 The diagram shows triangle 4BC
A

Diagram NOT
accurately drawn

8cm

9cm

10cm
C

AB = 8cm BC=10cm CA=9cm

Work out the size of angle BAC
Give your answer correct to one decimal place.

(Total for Question 19 is 3 marks)



4MA1/1H NOVEMBER 2025

Qu estion 1 9 m Sine & Cosine Rules

19 The diagram shows triangle 4BC

A

Diagram NOT

accurately drawn
9cm

10cm
C

AB =8cm BC=10cm CA=9cm

Work out the size of angle BAC
Give your answer correct to one decimal place.

(Total for Question 19 is 3 marks)



4WM1/01 MAY 2026

Qu estion 1 5 m Sine & Cosine Rules

15 The diagram shows triangle ABC

B

Diagram NOT
accurately drawn

73 cm

AB =25cm AC =73 cm angle BAC = 65°

(a) Work out the length of BC
Give your answer correct to 3 significant figures.

(b) Work out the area of the triangle.
Give your answer correct to 3 significant figures.

(Total for Question 15 is 5 marks)



4MA1/1H JUNE 2026

Qu estion 1 6 m Sine & Cosine Rules

16 The diagram shows triangle ABC

B

Diagram NOT
accurately drawn

73 cm

AB =25cm AC =73 cm angle BAC = 65°

(a) Work out the length of BC
Give your answer correct to 3 significant figures.

(b) Work out the area of the triangle.
Give your answer correct to 3 significant figures.

(Total for Question 16 is S marks)

. cm

~.cm



4MA1/1HR JUNE 2026

Qu estion 22 m Sine & Cosine Rules

22 The diagram shows triangle ABC

B

Diagram NOT
accurately drawn

13cm

62° 47°

Calculate the area of the triangle.
Give your answer correct to 3 significant figures.

bl
.cm-

(Total for Question 22 is 4 marks)




Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

° Histogram
Question 16 QD (stooram

16 The histogram shows information about the total time, m minutes, taken by each child
in a school to walk to school every day for one week.

3

Frequency
density

v

0 20 40 60 80 100

Time (m minutes)

There are no children for whom m > 100
There are 10 children for whom m < 20
Work out an estimate for the number of children for whom 50 < m < 80

(Total for Question 16 is 3 marks)



4MA1/2H JANUARY 2020

° Histogram
Question 18 @D (oo

18 The histogram gives information about the times, in minutes, that some customers spent
in a supermarket.

4
5
4
3

Frequency

density
2
1
0 =
0 10 20 30 40 50

Time (minutes)

(a) Work out an estimate for the proportion of these customers who spent between
17 minutes and 35 minutes in the supermarket.

One of the customers is selected at random.
Given that this customer had spent more than 30 minutes in the supermarket,

(b) find the probability that this customer spent more than 36 minutes in the supermarket.

(Total for Question 18 is 5 marks)



4MA1/1HR JANUARY 2020

° Histogram
Question 19 QD) (stogram

19

Frequency
density

140 150 160 170 180 190
Height (cm)
The histogram gives information about the heights of all the Year 11 students at a school.

There are 160 students in Year 11 with a height between 155¢m and 170 cm.

Work out the total number of students in Year 11 at the school.

(Total for Question 19 is 4 marks)



4MA1/1H MAY/NOVEMBER 2020

° Histogram
Question 18 @D (oo

18 The table gives information about the heights, in centimetres, of some plants.

Height (/ cm) Frequency
10 < h < 20 35
20 < h <35 45
35 < h <50 75
50 <A <70 40
70 < h < 80 8

(a) On the grid, draw a histogram for this information.

I

A 4

10 20 30 40 50 60 70 80

Height (fcm)

(b) Work out an estimate for the number of these plants with a height greater than 40cm.

(Total for Question 18 is 5 marks)



4MA1/2H JANUARY 2021

° Histogram
Question 15 QD) (oo

15 A postman records the weight of each parcel that he delivers.

The histogram shows information about the weights of all the parcels that the postman
delivered last Monday. No parcels weighed more than 6kg.

r

Frequency
density

0 1 2 3 o 5 6
Weight (kg)

63 of the parcels that the postman delivered last Monday each had a weight between
0.5kg and 2kg.

(a) Work out the total number of parcels the postman delivered last Monday.

The postman picks at random two of the records of the parcels he delivered
last Monday.

(b) Work out an estimate for the probability that each parcel weighed more than 2.25kg.

(Total for Question 15 is 6 marks)



4MA1/1HR JANUARY 2021

° Histogram
Question 18 @D (oo

18 The histogram and the table give some information about the amounts of time, in hours,
that Year 11 students at Bergdesh Academy spent, in total, on their homework last week.
No student in Year 11 spent longer than 9 hours on their homework.

»

Frequency
density

o 1 2 3 4 5 6 7 8 9 10

Time spent on homework {7 hours)

Time spent on homework

P — Frequency

0<t<2 28

4<tg5

S5<IK06

2<it<4 ‘
6<t<9 ‘

Using the information in the histogram and in the table, work out an estimate for the
mean amount of time the Year 11 students spent on their homework last week.
Give your answer in hours correct to 3 significant figures.

,,,,,,, ~hours

(Total for Question 18 is 5 marks)



4MA1/1H MAY 2021

° Histogram
Question 18 @D (oo

18 The table and histogram give information about the distance travelled, in order to get to
work, by each person working in a large store.

Distance (d km) Frequency
0<d<10 40
10<d< 15
15<d <20
20<d <30
30<d <60 30
Frequency
density
0 T T 1
0 10 20 30 40 50 60

Distance travelled (km)

Using the information in the table and in the histogram,

(a) complete the table,

(b) complete the histogram.

One of the people working in the store is chosen at random.

(c¢) Work out an estimate for the probability that the distance travelled by this person, in
order to get to work, was greater than 25 km.

(Total for Question 18 is 5 marks)



4MA1/2H NOVEMBER 2021

° Histogram
Question 14 @D (oo

14 Manuel collected information about the flights that arrived late at an airport last month.

The table gives information about the number of minutes that these flights were late.

Minutes late (L minutes) Frequency
0<L<10 8
10 L<15 13
15<L<25 19
25 < L <40 24
40 <L <60 6

(a) On the grid, draw a histogram for this information.

'y
3 —
Frequency
density 24
1 H
{) T T T | I | >
0 10 20 30 40 50 60

Number of minutes late

Manuel selected at random a flight that was late by 25 minutes or less from his results.

(b) Work out an estimate for the probability that this flight was late by 5 minutes or less.

(Total for Question 14 is 5 marks)



4MA1/2H JANUARY 2022

° Histogram
Question 20 Q@D (oot

20 The histogram gives information about the heights, #cm, of some tomato plants.

Frequency
density

0
50 60 70 80 90
Height (#cm)

There are 12 tomato plants for which 75 < h < 85
One of the tomato plants is selected at random.

Find an estimate for the probability that this tomato plant has a height greater than
82.5cm

(Total for Question 20 is 4 marks)



4MA1/1HR JANUARY 2022

° Histogram
Question 21 QD (stoorame

21

Frequency
density

7 8 9 10 11 12
Weight (kg)

The histogram gives information about the weights, in kg, of all the watermelons in
a field.

There are 16 watermelons with a weight between 8kg and 8.5kg

Work out the total number of watermelons in the field.

(Total for Question 21 is 3 marks)




4MA1/1HR JUNE 2022

° Histogram
Question 19 QD (stooram

19 The histogram gives information about the height, icm, of each tree in part of a forest.

A

Frequency
density

| .
0 T T |
100 200 300 400 500 600 700 800

Height (hcm)

There are no trees for which & < 200 and for which A > 800

The number of trees for which 300 < & < 400 is 8 fewer than the number of trees for
which 400 < i < 500

Work out an estimate for the number of trees in this part of the forest that have a height
greater than 500cm.

(Total for Question 19 is 3 marks)




4MA1/1H JUNE 2022

° Histogram
Question 21 QD (stooram

21 The histogram shows information about the total time, m minutes, taken by each child in
a school to walk to school every day for one week.

A

Frequency
density

A J

0 20 40 60 80 100

Time (i minutes)

There are no children for whom m > 100
There are 10 children for whom m < 20

Work out an estimate for the number of children for whom 50 < m < 80

(Total for Question 21 is 3 marks)




4MA1/1H MAY 2023

° Histogram
Question 18 Q@D (stooram

18 The incomplete table and incomplete histogram give information about the times,
in minutes, that 140 people waited at a station for a train.

Time ( minutes) Frequency
0<tr< 5 23
S<t<15

15 << 30

30 <1 <40 18

40 <t £ 60 14
'y

Frequency
density

0 10 20 30 40 50 60

v

Time (¢ minutes)

Complete the table and the histogram.

(Total for Question 18 is 4 marks)



4MA1/1HR MAY 2023

° Histogram
Question 22 QD) (stogram

22 Some people attend a concert.
The histogram shows information about the ages of these people.

3

Frequency
density

b
20 30 40 50 60 70 80

Age (years)
Work out an estimate for the percentage of these people who are aged more than

55 years.
Give your answer correct to one decimal place.

(Total for Question 22 is 4 marks)



4MA1/1H NOVEMBER 2023

° Histogram
Question 17 QD) (stooram

17 The histogram gives information about the weights, in grams, of some oranges in a box.

Frequency
density

0 10 20 30 40 50 60 70 80
Weight (grams)
24 of these oranges weigh less than 20 grams.
Medium oranges weigh between 35 grams and 55 grams.

Work out an estimate for the number of medium oranges in the box.

(Total for Question 17 is 3 marks)



4MA1/1HR MAY 2024

° Histogram
Question 16 QD) (stooram

16 The table gives information about the heights, in metres, of the trees in a park.

Height (h metres) Frequency
O<hs< 2 5
2<h< 5 12
5<h< 10 18
10<h < 20 14
20<h < 35 9

On the grid, draw a histogram for this information.

F 3
4 |
|
|
|
|
3 !
|
|
Frequency i
density ] I
|
|
|
|
|
I - i
|
|
|
|
0 I I II I Ll 1 I >

0 5 10 15 20 25 30 35
Height (4 metres)

(Total for Question 16 is 3 marks)



4MA1/1H MAY 2024

° Histogram
Question 22 QD) (stooram

22 The incomplete histogram shows some information about the distances, in kilometres,
that 100 adults ran last week.

Frequency
density

0

L J

0 10 20 30 40 50 60
Distance (kilometres)
All of the adults ran at least 5 kilometres.
None of the adults ran more than 55 kilometres.

14 adults ran between 15 kilometres and 20 kilometres.

Complete the histogram.

(Total for Question 22 is 3 marks)



4MA1/1H NOVEMBER 2024

° Histogram
Question 18 Q@D (stooram

18 The histogram shows information about the times some students took to complete
a puzzle.

A

LFS

Frequency
density

b

0 g
0 10 20 30 40 50 60 70

Time (minutes)

Work out an estimate for the fraction of these students who took between 20 minutes
and 60 minutes to complete the puzzle.

(Total for Question 18 is 4 marks)



4MA1/1H JUNE 2025

° Histogram
Question 17 QD (stoorame

17 The histogram shows information about the times, in minutes, that some people were in
a shop.

A
4
3
Frequency
density
2
I
0 >
0 10 20 30 40 50 60

Time (minutes)

Work out an estimate for the proportion of these people who were in the shop for more
than 40 minutes.

(Total for Question 17 is 3 marks)



4WM1/01 MAY 2025

° Histogram
Question 18 QD) (stoorame

18 The histogram shows information about the times, in minutes, that some people were in
a shop.

A
4
3
Frequency
density
2
1
0 >
0 10 20 30 40 50 60

Time (minutes)

Work out an estimate for the proportion of these people who were in the shop for more
than 40 minutes.

(Total for Question 18 is 3 marks)



4MA1/2HR JUNE 2025

° Histogram
Question 20 QD) (stogram

20 The histogram gives some information about the weights, in grams, of some books.

F 3

Frequency
density

v

0 100 200 300 400 500 600 700
Weight (grams)

75 books weigh less than 100 grams.
A book is chosen at random.

Find an estimate for the probability that this book weighs between 400 grams
and 600 grams.

(Total for Question 20 is 4 marks)



4WM1/01R MAY 2025

° Histogram
Question 21 QD (stooram

21 The histogram shows information about the ages of the members of a chess club.

r

Frequency
density

] I
0 10 20 30 40 50 60 70

Age (years)

There are 60 members aged between 10 and 25
There are no members older than 70

Work out an estimate for the number of members who are over 35 years of age.

(Total for Question 21 is 3 marks)



4WM1/01 NOVEMBER 2025
m Histograms

Question 20

20 The table gives information about the heights, in centimetres, of some plants.

Height (4 em) Frequency
0<h<S 12
5<h<15 34
15 <h<30 45
30 < h<50 28

On the grid, draw a histogram for this information.
You must include a scale on the vertical axis.

Frequency
density

v

I T 1

30 40 50

0 T T
0 10 20

Height (cm)

(Total for Question 20 is 3 marks)



4MA1/2H NOVEMBER 2025

° Histogram
Question 21 QD (stogram

21 The histogram shows information about the times, in minutes, that some trains arrived
late at a station one day.

F 3

Frequency

density

0 10 20 30 40 50 60

Time (minutes)

20 of these trains arrived between 10 minutes late and 15 minutes late.
No trains arrived more than 60 minutes late.

Work out an estimate for the number of these trains that arrived at least 25 minutes late.

(Total for Question 21 is 3 marks)



4MA1/2HR JUNE 2026

° Histogram
Question 19 QD (stooram

19 The table gives information about the times, in minutes, some people spent waiting to
go on a rollercoaster.

Time (¢ minutes) Frequency
0<r<20 14
20 <1< 25 12
25 <t < 35 32
35 <1< 50 30

On the grid, draw a histogram for this information.

A
4
3

Frequency

density
1
0 >
0 10 20 30 40 50

Time (minutes)

(Total for Question 19 is 3 marks)



4WM1/01 MAY 2026

° Histogram
Question 21 QD) (stooram

21 The incomplete histogram shows information about the weights, in kg, of some parcels.

A
4 -
3 4
Frequency
density 2
1 -
O I I I I :
0 10 20 30 40 50

Weight (kg)

No parcels weigh less than 2 kg
No parcels weigh more than 40 kg
Half of the parcels weigh between 22 kg and 34 kg

Complete the histogram by drawing a bar to represent the parcels that weigh between
22 kgand 34 kg

(Total for Question 21 is 3 marks)



4MA1/1H JUNE 2026

° Histogram
Question 22 @D (stooram

22 The histogram gives information about the weights, in grams, of all the apples in a shop.

A

Frequency
density

v

I I 1
140 150 160 170 180 190 200
Weight (grams)

There are 9 apples with a weight between 140 grams and 155 grams.

(a) Work out the number of apples with a weight less than 175 grams.

An apple is classified as a large apple if it has a weight of more than 180 grams.
One of the large apples is chosen at random.

(b) Work out the probability that it has a weight of more than 190 grams.

(Total for Question 22 is 5 marks)



TOPIC

Probability Toolkit

Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

Question 3 m Probability Toolkit

3 Here is a biased 4-sided spinner.

NV
AR

The table gives the probabilities that, when the spinner is spun once, it will land on 1 or
it will land on 3

Number 1 2 3 4

Probability 0.26 0.18

The probability that the spinner will land on 2 is equal to the probability that the spinner
will land on 4

Priya is going to spin the spinner 250 times.

Work out an estimate for the number of times the spinner will land ona 1 ora2

(Total for Question 3 is 4 marks)



4MA1/2H JANUARY 2020

Question 6 m Probability Toolkit

6 A bag contains only red beads, blue beads, green beads and yellow beads.
The table gives the probabilities that, when a bead is taken at random from the bag,

the bead will be blue or the bead will be yellow.

Colour red blue green yellow

Probability 0.24 0.31

The probability that the bead will be green is twice the probability that the bead will be red.

Sofia takes at random a bead from the bag.
She writes down the colour of the bead and puts the bead back into the bag.

She does this 180 times.

Work out an estimate for the number of times she takes a red bead from the bag.

(Total for Question 6 is 4 marks)



4MA1/1H JANUARY 2020

Question 18 m Probability Toolkit

18 There are 16 sweets in a bowl.

4 of the sweets are blackcurrant,
5 of the sweets are lemon.
7 of the sweets are orange.

Anna, Ravi and Sam each take at random one sweet from the bowl.

Work out the probability that the 5 lemon sweets are still in the bowl.

(Total for Question 18 is 4 marks)



4MA1/1H MAY/NOVEMBER 2020

Question 2 m Probability Toolkit

2 Toy cars are made in a factory.
The toy cars are made for 15 hours each day.
5 toy cars are made every 12 seconds.

For the toy cars made each day, the probability of a toy car being faulty is 0.002

Work out an estimate of the number of faulty toy cars that are made each day.

(Total for Question 2 is 4 marks)



4MA1/1HR MAY/NOVEMBER 2020

Qu estio n 2 3 m Probability Toolkit

23 In a bag, there are only

3 blue beads
4 white beads
and x orange beads.

Jean is going to take at random two beads from the bag.
- . . . 3
The probability that Jean will take two beads of the same colour is 3

Find the total number of beads in the bag.
Show clear algebraic working.

(Total for Question 23 is 4 marks)



4MA1/2HR JANUARY 2021

Qu estio n 2 1 m Probability Toolkit

21 A bag contains n beads.
6 of the beads are red and the rest are blue.

Ravi is going to take at random 2 beads from the bag.
- . N .9
The probability that the 2 beads will be of the same colour is —

Using algebra, and showing each stage of your working, calculate the value of n.

(Total for Question 21 is 6 marks)



4MA1/1H MAY 2021

Question 6 m Probability Toolkit

6 Grace has a biased 5-sided spinner.

Grace is going to spin the arrow on the spinner once.

The table below gives the probabilities that the spinner will land on red or on blue or on green.

Colour Red Blue Green Orange Pink

Probability 0.20 0.12 0.08

The probability that the spinner will land on orange is 3 times the probability that the
spinner will land on pink.

(a) Work out the probability that the spinner will land on orange.

Grace spins the arrow on the spinner 150 times.

(b) Work out an estimate for the number of times the spinner lands on blue.

(Total for Question 6 is 5 marks)



4MA1/2H MAY 2021

Qu estio n 2 3 m Probability Toolkit

23 Pippa has a box containing N pens.

There are only black pens and red pens in the box.
The number of black pens in the box is 3 more than the number of red pens.

Pippa is going to take at random 2 pens from the box.
- A o 9
The probability that she will take a black pen followed by a red pen is =

Find the possible values of N.
Show clear algebraic working.

(Total for Question 23 is 5 marks)



4MA1/1H NOVEMBER 2021

Question 3 m Probability Toolkit

3 There are 54 fish in a tank.
Some of the fish are white and the rest of the fish are red.

Jeevan takes at random a fish from the tank.

The probability that he takes a white fish is ry

(a) Work out the number of white fish originally in the tank.

Jeevan puts the fish he took out, back into the tank.
He puts some more white fish into the tank.

Jeevan takes at random a fish from the tank.

The probability that he takes a white fish is now )

(b) Work out the number of white fish Jeevan put into the tank.

(Total for Question 3 is 4 marks)



4MA1/2HR JANUARY 2022

Question 1 m Probability Toolkit

1 A tin contains tea bags with a choice of four different flavours of tea.
The four flavours of tea are Assam or Darjeeling or Nilgiri or Rize.

Sara takes at random a tea bag from the tin.

The table shows each of the probabilities that the flavour of the tea Sara takes is Assam
or Darjeeling or Rize.

Flavour of tea Assam Darjeeling Nilgiri Rize

Probability 0.38 0.24 0.16

(a) Work out the probability that the flavour of the tea Sara takes is Nilgiri.

(b) Work out the probability that the flavour of the tea Sara takes is either Darjeeling
or Rize.

(Total for Question 1 is 4 marks)




4MA1/1HR JANUARY 2022

Question 2 m Probability Toolkit

2 Each time John plays a game, the probability that he wins the game is 0.65
John is going to play the game 300 times.

Work out an estimate for the number of games that John wins.

(Total for Question 2 is 2 marks)



4MA1/2H JANUARY 2022

Question 6 m Probability Toolkit

6 A bag contains only pink sweets, white sweets, green sweets and red sweets.
The table gives each of the probabilities that, when a sweet is taken at random from
the bag, the sweet will be green or the sweet will be red.
Sweet pink white green red

Probability 0.2 0.35

The ratio
number of pink sweets: number of white sweets = 2: 1

There are 28 red sweets in the bag.

Work out the number of white sweets in the bag.

(Total for Question 6 is 5 marks)



4MA1/1HR JUNE 2022

Question 1 m Probability Toolkit

1 Here is a biased spinner.

red

green yellow

purple

When the spinner is spun once, the probabilities that it lands on red or on yellow or on
green are given in the table.

Colour red yellow purple green

Probability 0.25 0.2 0.2

(a) Work out the probability that the spinner lands on red or on yellow.

Yang is going to spin the spinner 300 times.

(b) Work out an estimate for the number of times the spinner will land on purple.

(Total for Question 1 is 4 marks)




4MA1/1H JUNE 2022

Question 2 m Probability Toolkit

2 Here is a biased 4-sided spinner.

N/
/TN

The table gives the probabilities that, when the spinner is spun once, it will land on 1 or
it will land on 3

Number |

2
W
I

Probability 0.26 0.18

The probability that the spinner will land on 2 is equal to the probability that the spinner
will land on 4

Ravina is going to spin the spinner a number of times.
Ravina works out that an estimate for the number of times the spinner will land on 3 is 45

Work out an estimate for the number of times the spinner will land on 4

(Total for Question 2 is 4 marks)




4MA1/1H JUNE 2022

Question 1 5 m Probability Toolkit

15 Abraham is going to play a computer game.
Abraham can win the game, draw the game or lose the game.

For any game that Abraham plays

the probability that he wins the game is 0.3
the probability that he draws the game is 0.5
the probability that he loses the game is 0.2

When Abraham wins a game, he scores +10 points.
When Abraham draws a game, he scores 0 points.
When Abraham loses a game, he scores —5 points.

Abraham plays 3 games and the points he scores in each of the 3 games are added
together to get his total score.

Work out the probability that when he has played 3 games his total score is 0 points.

(Total for Question 15 is 4 marks)




4MA1/1HR JUNE 2022

Question 24 m Probability Toolkit

24 Elliot has x counters.
Each counter has one red face and one green face.

Elliot spreads all the counters out on a table and sees that the number of counters
showing a red face is 5

Elliot then picks at random one of the counters and turns the counter over.
He then picks at random a second counter and turns the counter over.

19
The probability that there are still 5 counters showing a red face is %)

Work out the value of x
Show clear algebraic working.

(Total for Question 24 is 5 marks)




4MA1/2H JUNE 2023

Question 2 m Probability Toolkit

2 A biased spinner can land on green or on yellow or on brown or on pink.

The table gives the probabilities that, when the spinner is spun, it will land on green or
on yellow or on brown.

Colour green yellow brown pink

Probability 0.32 0.13 0.28

Timucin spins the spinner 200 times.

Work out an estimate for the number of times the spinner lands on pink.

(Total for Question 2 is 3 marks)



4MA1/1HR MAY 2023

Question 5 m Probability Toolkit

5 Each time Evie plays a game against her computer, she will win or lose.

For each game, the probability that Evie will win is 0.74
Evie is going to play 300 games against her computer.

Work out an estimate for the number of games that Evie will lose.

(Total for Question 5 is 2 marks)



4MA1/2HR JUNE 2023

Question 1 5 m Probability Toolkit

15 Osvaldo has a biased coin.
He spins the coin three times.

. , : . 27
The probability that the coin lands on a head three times is a

Work out the probability that the coin will land on a tail three times.

(Total for Question 15 is 3 marks)



4MA1/2HR JUNE 2023

Question 19 m Probability Toolkit

19 30 adults booked to stay in a hotel.

19 adults booked breakfast
15 adults booked dinner
4 adults did not book breakfast or dinner

Some adults booked breakfast and dinner.
Methui chooses at random two of the 30 adults.

Work out the probability that these two adults each booked breakfast and dinner.

(Total for Question 19 is 4 marks)



4MA1/1H NOVEMBER 2023

Qu estion 4 m Probability Toolkit

4 A biased spinner has three sections each of a different colour.

The table shows the probability that, when the spinner is spun once, it will land on blue
or on orange or on white.

Colour blue orange white

Probability 0.58 2x X

(a) Work out the value of x

The spinner is spun 250 times.

(b) Work out an estimate for the number of times the spinner will land on blue.

(Total for Question 4 is 4 marks)



4MA1/1H NOVEMBER 2023

Qu estio n 2 0 m Probability Toolkit

20 A bag contains only 10 cent coins and 20 cent coins.

Josip takes at random a coin from the bag, records its value and replaces it in the bag.
He then takes at random a second coin from the bag, records its value and replaces it in
the bag.

Josip finds the mean value of the two coins.
- . . . 49
The probability that the two coins have a mean value of 10 cents is o

Work out the probability that the two coins have a mean value of 15 cents.

(Total for Question 20 is 4 marks)



4MA1/1H MAY 2024

Question 2 m Probability Toolkit

2 450 students were asked how they travelled to school on Monday.

Each student walked or travelled by bus or travelled by car or travelled by bicycle.
Each student used just one method of travel.

One of these students is chosen at random.

The table shows information about the probability of each method of travel.

Method of travel walk bus car bicycle

Probability 0.20 X 2x 0.26

Work out how many of the 450 students travelled by car.

(Total for Question 2 is 4 marks)



4MA1/1HR MAY 2024

Question 2 m Probability Toolkit

2 Here is a biased spinner.

The table gives information about the probability that, when the spinner is spun once,
it will land on each number.

Number | 2 3 4 5

Probability 2x 0.27 0.04 X 0.12

Alexis is going to spin the spinner 400 times.

Work out an estimate for the number of times the spinner will land on an odd number.

(Total for Question 2 is 4 marks)



4MA1/2HR JUNE 2024

Question 14 m Probability Toolkit

14 Adriana is going to roll a biased dice and spin a biased coin.

The probability that the coin will land on Heads is 0.8
The probability that the dice will land on 6 and the coin will land on Heads is 0.24

Work out the probability that the dice will land on 6 and the coin will land on Tails.

(Total for Question 14 is 3 marks)



4MA1/1HR MAY 2024

Qu estio n 2 1 m Probability Toolkit

21 There are 25 counters in a bag such that

6 counters are blue
x counters are orange, where x > 9
the rest of the counters are pink

Maalam takes at random two of the counters from the bag.
- . . 22
The probability that Maalam takes one orange counter and one pink counter is —

Calculate the probability that Maalam takes 2 pink counters from the bag.
Show clear algebraic working.

(Total for Question 21 is 5§ marks)



4MA1/2H NOVEMBER 2024

Question 5

m Probability Toolkit

5 Cody has a biased 5-sided spinner, numbered 1, 2, 3,4, 5

The table gives the probabilities that when the spinner is spun it will land on 2 or on

Jorons

Number | 2

Probability 0.14

0.17

The probability that the spinner will land on 1 is the same as the probability that the

spinner will land on 4

Cody is going to spin the spinner 400 times.

Work out an estimate for the number of times the spinner will land on 4

(Total for Question 5 is 4 marks)



4WM1/01 MAY 2025

Question 3 m Probability Toolkit

3 Here is a biased spinner.
The spinner can land on pink or on green or on red or on yellow or on blue.

red

The table gives information about the probability that, when the spinner is spun,
it will land on each colour.

Colour pink green red yellow blue

Probability | 0.14 0.23 2x 0.18 Tx

Jim is going to spin the spinner 500 times.

Work out the expected number of times the spinner will land on blue.

(Total for Question 3 is 4 marks)



4WM1/01R MAY 2025

Question 3 m Probability Toolkit

3 Here is a biased 5-sided spinner.
When the spinner is spun, it can land on blue or on green or on purple or on red or

on yellow.

The table gives information about the probability of the spinner landing on each colour.

Colour blue green purple red yellow

Probability 0.12 0.20 0.38 4x x

Sophie spins the spinner once.

(a) Work out the probability that the spinner lands on blue or on green or on purple.

Max spins the spinner 350 times.

(b) Work out an estimate for the number of times the spinner lands on red.

(Total for Question 3 is 5 marks)



4MA1/1HR JUNE 2025

Question 4 m Probability Toolkit

4 Here is a biased 5-sided spinner.
When the spinner is spun, it can land on blue or on green or on purple or on red or

on yellow.

The table gives information about the probability of the spinner landing on each colour.

Colour blue green purple red yellow

Probability 0.12 0.20 0.38 4x x

Sophie spins the spinner once.

(a) Work out the probability that the spinner lands on blue or on green or on purple.

Max spins the spinner 350 times.

(b) Work out an estimate for the number of times the spinner lands on red.

(Total for Question 4 is 5 marks)



4MA1/2H JUNE 2025

Question 11

m Probability Toolkit

11 Khalid has a box of counters.

17 of the counters are red
28 of the counters are blue
the rest of the counters are orange

Khalid is going to take at random a counter from the box.

The probability that Khalid will take an orange counter is g

Work out the number of orange counters that are in the box.

(Total for Question 11 is 3 marks)



4WM1/01R MAY 2025

Qu estion 1 7 m Probability Toolkit

17 Kannika has 9 counters.
There 1s a number on each counter.

OOOOOOO OO

Kannika puts the 9 counters in a bag.
She takes at random a counter from the bag and does not replace the counter.
She then takes at random a second counter from the bag.

Work out the probability that the sum of the numbers on the two counters
is less than 5

(Total for Question 17 is 3 marks)



4MA1/1HR JUNE 2025

Question 19 m Probability Toolkit

19 Kannika has 9 counters.
There 1s a number on each counter.

OOOOOOO OO

Kannika puts the 9 counters in a bag.
She takes at random a counter from the bag and does not replace the counter.
She then takes at random a second counter from the bag.

Work out the probability that the sum of the numbers on the two counters
is less than 5

(Total for Question 19 is 3 marks)



4MA1/1H JUNE 2025

Qu estio n 2 1 m Probability Toolkit

21 A box contains 20 counters.

9 of the counters are red
7 of the counters are yellow
4 of the counters are green

Alex takes at random three counters from the box.

Work out the probability that exactly two of the three counters are the same colour.

(Total for Question 21 is 3 marks)



4WM1/01 MAY 2025

Qu estio n 2 2 m Probability Toolkit

22 A box contains 20 counters.

9 of the counters are red
7 of the counters are yellow
4 of the counters are green

Alex takes at random three counters from the box.

Work out the probability that exactly two of the three counters are the same colour.

(Total for Question 22 is 3 marks)



4WM1/01 NOVEMBER 2025

Question 5

m Probability Toolkit

5 All students at a school are asked which sport they prefer from
football, tennis, rugby and cricket.

The table gives information about the probabilities that, when a student is chosen at
random, the student prefers football or tennis or rugby or cricket.

Favourite sport football tennis rugby cricket
Probability 2x 0.2 X 0.35

One of the students at the school is chosen at random.

(a) Work out the probability that this student prefers tennis or cricket.

There are 700 students at the school.

(b) Work out how many students prefer football.

(Total for Question 5 is 5 marks)



4MA1/2H NOVEMBER 2025

Question 9 m Probability Toolkit

9 Mark has three bags, bag A, bag B and bag C

Bag A contains 120 counters.
The probability of taking at random a red counter from bag A is 0.45

Bag B contains 80 counters.
The probability of taking at random a red counter from bag B is 0.3

Bag C is empty.
Mark puts all the counters from bag A and bag B into bag C
Mark takes at random a counter from bag C

Work out the probability that he takes a red counter.

(Total for Question 9 is 3 marks)



4MA1/1HR JUNE 2026

Question 5 m Probability Toolkit

5 A bag contains only blue counters, green counters, red counters and yellow counters.
Danny takes a counter at random from the bag.

The table gives information about the probabilities that he takes a blue counter or a
green counter or a red counter or a yellow counter.

Colour blue green red yellow

Probability 0.45 0.31 Sx X

There are 400 counters in the bag.

Work out the number of red counters in the bag.

(Total for Question 5 is 4 marks)



4MA1/1H JUNE 2026

Question 7 m Probability Toolkit

7 Here is a biased 4-sided spinner.

NWVZ
ZARN

The table gives information about the probability that, when the spinner is spun once,
it will land on each number.

Number 1 2 3 4

Probability 0.12 x 2x 0.16

Nevan spins the spinner 500 times.

Work out the expected number of times that the spinner lands on an even number.

(Total for Question 7 is 4 marks)



4WM1/01 MAY 2026

Question 7

m Probability Toolkit

7 Here is a biased 4-sided spinner.

V[
RN

The table gives information about the probability that, when the spinner is spun once, it
will land on each number.

Number 1 2 3 4
Probability 0.12 X 2x 0.16

Nevan spins the spinner 500 times.

Work out the expected number of times that the spinner lands on an even number.

(Total for Question 7 is 4 marks)



4WM1/01 MAY 2026

Question 1 1 m Probability Toolkit

11 There are 40 counters in a bag,

25 of the counters are green
7 of the counters are blue
8 of the counters are red

Ben puts some extra blue counters and some extra red counters into the bag.
The number of blue counters added to the bag is twice as many as the number of red
counters added to the bag.

Ben takes at random a counter from the bag.
The probability that he takes a green counter is 15—1

How many of the extra counters that Ben put into the bag were blue?

(Total for Question 11 is 3 marks)



4MA1/2H JUNE 2026

Qu estio n 2 0 m Probability Toolkit

20 A box only contains green counters and red counters.

Nuno chooses at random a counter from the box.
He puts the counter back into the box.

Nuno then chooses at random a second counter from the box.
. . 39
The probability that Nuno chooses at least one red counter is =

Work out the probability that Nuno chooses exactly one red counter.

(Total for Question 20 is 3 marks)



TOPIC

Tree Diagrams & Conditional

Probability

Every past-paper question on this topic, 2020 to 2026.



4WM1/01 SPECIMEN

c m Tree Diagrams & Conditional Probability
Question 11

Tess has a bag containing 11 beads.
4 of the beads are red.
7 of the beads are blue.

Tess takes at random a bead from the bag and keeps it.
Tess takes at random another bead from the bag and keeps it.

(a) Complete the probability tree diagram.

First bead Second bead
red
red
blue
red
blue
blue

(b) Work out the probability that both of the beads are red.

(c) Work out the probability that the two beads are of different colours.

(Total for Question 11 is 6 marks)



4MA1/2H JANUARY 2020

c m Tree Diagrams & Conditional Probability
Question 14

14 There are 20 glasses in a cupboard.

13 of the glasses are large
7 of the glasses are small

Roberto takes at random two glasses from the cupboard.

(a) Complete the probability tree diagram.

large

large

small

large

small

small

(b) Work out the probability that Roberto takes two small glasses.

(Total for Question 14 is 4 marks)



4MA1/1HR JANUARY 2020

c m Tree Diagrams & Conditional Probability
Question 16

16 Steffi is going to play one game of tennis and one game of chess.

The probability that she will win the game of tennis is 0.6
The probability that she will win both games is 0.42

Work out the probability that she will not win either game.

(Total for Question 16 is 4 marks)



4MA1/2HR JANUARY 2020

c m Tree Diagrams & Conditional Probability
Question 16

16 Cody has two bags of counters, bag A and bag B.
Each of the counters has either an odd number or an even number written on it.

There are 10 counters in bag A and 7 of these counters have an odd number written on them.
There are 12 counters in bag B and 7 of these counters have an odd number written on them.

Cody is going to take at random a counter from bag A and a counter from bag B.

(a) Complete the probability tree diagram.

Bag A Bag B
Odd number
Odd

number

Even number

0Odd number

Even
number

Even number

(b) Calculate the probability that the total of the numbers on the two counters will be an
odd number.

Harriet also has a bag of counters.
Each of her counters also has either an odd number or an even number written on it.

Harriet is going to take at random a counter from her bag of counters.
The probability that the number on each of Cody’s two counters and the number on

. . .3
Harriet’s counter will all be even is —
100

(¢) Find the least number of counters that Harriet has in her bag.
Show your working clearly.

(Total for Question 16 is 8 marks)



4MA1/1H MAY/NOVEMBER 2020

c m Tree Diagrams & Conditional Probability
Question 15

15 Harry has two fair 5-sided spinners.

Spinner A Spinner B

Harry is going to spin each spinner once.

(a) Complete the probability tree diagram.

Spinner A Spinner B

red
red

green

red

green

green

(b) Work out the probability that at least one of the spinners will land on green.

(Total for Question 15 is 5 marks)



4MA1/1H JANUARY 2021

c m Tree Diagrams & Conditional Probability
Question 14

14 Ding is going to play one game of snooker against each of two of his friends,
and Judd.

Marco

The probability tree diagram gives information about the probabilities that Ding will

win or lose each of these two games.

Ding against Ding against
Marco Judd
0.9 Ding wins
0.6 Ding wins
0.1 Ding loses
0.25 Ding wins

0.4

Ding loses

0.75 Ding loses

(a) Work out the probability that Ding will win both games.

(b) Work out the probability that Ding will win exactly one of the games.

(Total for Question 14 is 5 marks)



4MA1/2H MAY 2021

c m Tree Diagrams & Conditional Probability
Question 13

13 Emilie takes part in two races.

The probability that she wins the first race 15 0.7
The probability that she wins the second race is 0.4
The outcomes of the two races are independent.

(a) Complete the probability tree diagram.

First race Second race

Emilie wins

Emilie wins

Emilie does
not win

Emilie wins

Emilie does
not win

Emilie does
not win

(b) Work out the probability that Emilie wins exactly one of the two races.

Emilie is going to take part in a third race.
If she wins both of the first two races, the probability that she will win the third race is 0.6
If she wins exactly one of the first two races, the probability that she will win the third race is 0.3

(c) Work out the probability that Emilie will win exactly two of the three races.

(Total for Question 13 is 8 marks)



4MA1/1H NOVEMBER 2021

c m Tree Diagrams & Conditional Probability
Question 15

15 Magnus and Garry play 2 games of chess against each other.
The probability that Magnus beats Garry in any game is %
The probability that any game between Magnus and Garry is drawn is g
The result of any game is independent of the result of any other game.

(a) Complete the probability tree diagram.
First game Second game

Magnus wins

. Game drawn
Magnus wins

2
9
Magnus loses
Magnus wins
4
9

Game drawn Game drawn

Magnus loses

Magnus wins

Magnus loses
Game drawn

Magnus loses

For each game of chess,

the winner gets 2 points and the loser gets 0 points,
when the game is drawn, each player gets 1 point.

(b) Work out the probability that, after 2 games, Magnus and Garry have the same
number of points.

Magnus and Garry now play a third game of chess.

(c) Work out the probability that, after 3 games, Magnus and Garry have the same
number of points.

(Total for Question 15 is 8§ marks)



4MA1/2H NOVEMBER 2021

c m Tree Diagrams & Conditional Probability
Question 16

16 A box contains 15 counters.
There are 4 red counters, 5 green counters and the rest are yellow counters.

Niklas takes at random a counter from the box and writes down the colour of his counter.
He then puts the counter back into the box.

Sasha then takes at random a counter from the box and writes down the colour of her counter.

Work out the probability that the counters taken by Niklas and Sasha both have the same colour.

(Total for Question 16 is 3 marks)



4MA1/1HR JANUARY 2022

o Tree Diagrams & Conditional Probab
Question 13

13 Hector has a bag that contains 12 counters.
There are 7 green counters and 5 red counters in the bag.

Hector takes at random a counter from the bag.
He looks at the counter and puts the counter back into the bag.

Hector then takes at random a second counter from the bag.
He looks at the counter and puts the counter back into the bag.

(a) Complete the probability tree diagram.

First counter Second counter
Green
s Green
12
Red
7
12 Green
Red
5 Red
12

(b) Work out the probability that both counters are red.

Meghan has a jar containing 15 counters.
There are only blue counters, green counters and red counters in the jar.

Hector is going to take at random one of the counters from his bag of 12 counters.
He will look at the counter and put the counter back into the bag.

Hector is then going to take at random a second counter from his bag.
He will look at the counter and put the counter back into the bag.

Meghan is then going to take at random one of the counters from her jar of counters.

She will look at the counter and put the counter back into the jar.

7
The probability that the 3 counters each have a different colour is 2

(c) Work out how many blue counters there are in the jar.

(Total for Question 13 is 7 marks)




4MA1/1H JANUARY 2022

c m Tree Diagrams & Conditional Probability
Question 14

14 Aika has 2 packets of seeds, packet A and packet B

There are 12 seeds in packet A and 7 of these are sunflower seeds.
There are 15 seeds in packet B and 8 of these are sunflower seeds.

Aika is going to take at random a seed from packet A and a seed from packet B
(a) Complete the probability tree diagram.

packet A packet B

sunflower

sunflower

not sunflower

sunflower

not sunflower

not sunflower

(b) Calculate the probability that Aika will take two sunflower seeds.

(Total for Question 14 is 4 marks)



4MA1/1H JUNE 2022

c m Tree Diagrams & Conditional Probability
Question 12

12 Rudolf goes to the gym.
The probability that he will use the treadmill is 0.8

When he uses the treadmill, the probability that he will use the cross trainer is 0.3
When he does not use the treadmill, the probability that he will use the cross trainer is 0.6

(a) Complete the probability tree diagram for this information.

use cross trainer

use treadmull

does not use
Cross trainer

use cross trainer

does not use
treadmull

does not use
Cross trainer

(b) Work out the probability that Rudolf uses both the treadmill and the cross trainer.

(Total for Question 12 is 4 marks)



4MA1/2HR JUNE 2022

c m Tree Diagrams & Conditional Probability
Question 14

14 Ciara throws four fair six-sided dice.
The faces of each dice are labelled with the numbers 1, 2, 3,4, 5, 6

Work out the probability that at least one of the dice lands on an even number.

(Total for Question 14 is 3 marks)




4MA1/1HR MAY 2023

c m Tree Diagrams & Conditional Probability
Question 12

12 Moeen has a biased 6-sided dice.

The table gives information about the probability that, when the dice is thrown, it will
land on each number.

Number ] 2 3 4 5 6

Probability X 0.15 0.5 ¥ 0.13 0.03

(a) Show that x+y=0.19

Given that 3x —y=0.09
and x+y=0.19

(b) work out the value of x and the value of y
Show clear algebraic working.

(Total for Question 12 is S marks)



4MA1/2H JUNE 2023

c m Tree Diagrams & Conditional Probability
Question 13

13 Narin has two fair 6-sided dice.

Dice A has 2 red faces and 4 yellow faces.
Dice B has 1 red face and 5 yellow faces.

Narin is going to throw each dice once.
(a) Complete the probability tree diagram.

Dice A Dice B

red

red

yellow

red

yellow

yellow

(b) Work out the probability that both dice land on yellow.

(Total for Question 13 is 4 marks)



4MA1/1HR MAY 2023

c m Tree Diagrams & Conditional Probability
Question 13

13 Novak is going to play two games of tennis.
The probability that he wins the first game is 0.7

If he wins the first game, the probability that he wins the second game is 0.9
If he loses the first game, the probability that he wins the second game is 0.4

(a) Complete the probability tree diagram.

First game Second game
Novak
0.9 wins
Novak
wins
Novak
.............. IOSCS
Novak
0.4 wins
Novak
loses
Novak
s IOSCS

(b) Work out the probability that Novak wins both games of tennis.

(Total for Question 13 is 3 marks)



4MA1/2H JUNE 2023

c m Tree Diagrams & Conditional Probability
Question 20

20 There are 12 counters in a bag.

3 of the counters are red
9 of the counters are green

Ameya, Jack and Ella each take at random one counter from the bag.

Work out the probability that at least one red counter is still in the bag.

(Total for Question 20 is 3 marks)



4MA1/2H NOVEMBER 2023

c m Tree Diagrams & Conditional Probability
Question 11

11 Sid has 2 boxes of crayons, box X and box Y

5 of the 16 crayons in box X are red.
7 of the 20 crayons in box Y are red.
Sid takes at random one crayon from box X and one crayon from box Y

(a) Complete the probability tree diagram.

box X box Y

red
red
not red
red
not red
not red

(b) Work out the probability that Sid takes two crayons that are red or two crayons
that are not red.

(Total for Question 11 is 5 marks)



4MA1/1H MAY 2024

c m Tree Diagrams & Conditional Probability
Question 13

13 Harman has two bags of beads.

In bag A, there are 3 white beads and 7 black beads.
In bag B, there are 5 white beads and 4 black beads.

Harman takes at random a bead from bag A and a bead from bag B

(a) Complete the probability tree diagram.

Bag A Bag B
white
white
black
white
black
black

(b) Work out the probability that Harman takes two beads of the same colour.

(Total for Question 13 is 5 marks)



4MA1/1H MAY 2024

c m Tree Diagrams & Conditional Probability
Question 16

16 There are 20 sweets in a box.

15 of the sweets are red
5 of the sweets are yellow

Fred takes at random 3 sweets from the box.

Work out the probability that Fred takes at least one sweet of each colour from the box.

(Total for Question 16 is 4 marks)



4MA1/1H NOVEMBER 2024

c m Tree Diagrams & Conditional Probability
Question 13

13 The probability that Thomas gets to work early on Saturday is 0.7

If Thomas gets to work early on Saturday, the probability that he will get to work early
on Sunday is 0.9

If Thomas does not get to work early on Saturday, the probability that he will get to
work early on Sunday is 0.6

(a) Use this information to complete the probability tree diagram.

Saturday Sunday

early

early
not
early
carly
not
carly
not
early

(b) Work out the probability that Thomas gets to work early on both Saturday
and Sunday.

(Total for Question 13 is 4 marks)



4WM1/01R MAY 2025

c m Tree Diagrams & Conditional Probability
Question 11

11 The probability that it will snow on Saturday is 0.2
[f it snows on Saturday, the probability that it will snow on Sunday is 0.35
If it does not snow on Saturday, the probability that it will snow on Sunday is 0.4

(a) Use this information to complete the probability tree diagram.

Saturday Sunday

................................ SNOW

snow

not
snow
snow
not
SNoOw
not
Snow

(b) Work out the probability that it will snow on both Saturday and Sunday.

(Total for Question 11 is 4 marks)



4WM1/01 MAY 2025

c m Tree Diagrams & Conditional Probability
Question 12

12 Ricardo is going to play one game of badminton and one game of tennis.
He can either win or lose each game.

The probability that he will win the game of badminton is 0.7
The probability that he will win the game of tennis is 0.4

(a) Complete the probability tree diagram.

badminton tennis

win

win

lose

win

lose

lose

(b) Work out the probability that Ricardo loses both games.

(Total for Question 12 is 4 marks)



4MA1/1H JUNE 2025

c m Tree Diagrams & Conditional Probability
Question 14

14 Ricardo 1s going to play one game of badminton and one game of tennis.
He can either win or lose each game.

The probability that he will win the game of badminton is 0.7
The probability that he will win the game of tennis is 0.4

(a) Complete the probability tree diagram.

badminton tennis

win
win

lose

win
lose

lose

(b) Work out the probability that Ricardo loses both games.

(Total for Question 14 is 4 marks)



4MA1/2HR JUNE 2025

o Tree Diagrams & Conditional Probability
Question 14

14 Sara has two bags, A and B

In bag A, there are only 5 red beads and 4 green beads.
In bag B, there are only 7 red beads and 3 green beads.

Sara takes at random a bead from bag A
She then takes at random a bead from bag B

(a) Use this information to complete the probability tree diagram.

Bag A Bag B

red
red
green
red
green
green

(b) Work out the probability that Sara takes two red beads.

Sara puts the beads back into their original bags.

Sara also has a box of beads.
In the box, there are only red beads and green beads.

When a bead is taken at random from the box, the probability that it is
a green bead is 12—1

Sara takes at random a bead from bag A
She then takes at random a bead from bag B
She then takes at random a bead from the box.

(c) Work out the probability that Sara takes more red beads than green beads.

(Total for Question 14 is 7 marks)



4WM1/01 NOVEMBER 2025

c m Tree Diagrams & Conditional Probability
Question 12

12 In a bag, there are only 2 yellow beads and 3 orange beads.
In a box, there are only 3 yellow beads and 5 green beads.

Chi takes at random a bead from the bag and a bead from the box.
(a) Complete the probability tree diagram.

Bag Box

]

yellow

yellow
2
5
green
yellow
orange
green

(b) Work out the probability that Chi takes two beads of different colours.

(Total for Question 12 is 5 marks)



4MA1/1H NOVEMBER 2025

c m Tree Diagrams & Conditional Probability
Question 13

13 In a bag, there are only 2 yellow beads and 3 orange beads.
In a box, there are only 3 yellow beads and 5 green beads.

Chi takes at random a bead from the bag and a bead from the box.

(a) Complete the probability tree diagram.

Bag Box
yellow
yellow
2
5
reen

orange

(b) Work out the probability that Chi takes two beads of different colours.

(Total for Question 13 is 5 marks)



4MA1/1H NOVEMBER 2025

c m Tree Diagrams & Conditional Probability
Question 22

22 There are 15 buttons in a box.

3 of the buttons are red
2 of the buttons are pink
10 of the buttons are blue

Pete takes at random three buttons from the box.

Work out the probability that there is still at least one pink button in the box.

(Total for Question 22 is 3 marks)



4WM1/01 NOVEMBER 2025

c m Tree Diagrams & Conditional Probability
Question 23

23 There are 15 buttons in a box.

3 of the buttons are red
2 of the buttons are pink
10 of the buttons are blue

Pete takes at random three buttons from the box.

Work out the probability that there is still at least one pink button in the box.

(Total for Question 23 is 3 marks)



4MA1/1H JUNE 2026

c m Tree Diagrams & Conditional Probability
Question 13

13 On any school day, Paulo either walks to school or travels by bus to school.
The probability that it rains on any school day is 0.15

If it rains on a school day, the probability that Paulo walks to school is 0.2
If it does not rain on a school day, the probability that Paulo walks to school is 0.75

(a) Complete the probability tree diagram for this information.

walk

rain

bus

walk

not rain

bus

(b) Work out the probability that on a school day, it rains and Paulo walks to school.

(Total for Question 13 is 4 marks)



4WM1/01 MAY 2026

c m Tree Diagrams & Conditional Probability
Question 13

13 A team plays two games of football.
For each game, the probability that the team wins is 0.56

(a) Complete the probability tree diagram.

First Game Second Game

Win
Win
0.56 _
Not Win
Win
Not Win
Not Win

(b) Work out the probability that the team wins both games.

(Total for Question 13 is 4 marks)



4MA1/2HR JUNE 2026

c m Tree Diagrams & Conditional Probability
Question 14

14 Pras has 2 bags of counters, bag A and bag B

In bag A, there are 4 green counters and 3 red counters.
In bag B, there are 5 green counters and 1 red counter.

Pras is going to take at random a counter from bag A and a counter from bag B

(a) Complete the probability tree diagram.

Bag A Bag B
Green
Green
Red
Green
Red
Red

(b) Work out the probability that Pras will take two green counters.

Pras also has a third bag of counters, bag C
In bag C, there are only green counters and red counters.
All the original counters are back in bag A and bag B

Pras is going to take at random a counter from bag A, a counter from bag B and
a counter from bag C

3
The probability that Pras will take three red counters is 20

(c) Work out the probability that Pras will take 1 green counter and 2 red counters.

(Total for Question 14 is 8 marks)



4MA1/1HR JUNE 2026

c m Tree Diagrams & Conditional Probability
Question 18

18 Here are 8 cards.
There is a number on each card.

Gordon puts the 8 cards in a bag.
He takes at random a card from the bag and does not replace it.
Gordon then takes at random a second card from the bag.

Calculate the probability that the number on the second card is 3 more than the number
on the first card.

(Total for Question 18 is 3 marks)



4WM1/01 MAY 2026

c m Tree Diagrams & Conditional Probability
Question 22

22 A bag contains x marbles.
12 of the marbles are pink and the rest are yellow.

Greta takes at random 2 marbles from the bag.
The probability that Greta takes a pink marble and a yellow marble is %

Work out the value of x
Show clear algebraic working.

(Total for Question 22 is 5 marks)



4MA1/1H JUNE 2026

c m Tree Diagrams & Conditional Probability
Question 23

23 A bag contains x marbles.
12 of the marbles are pink and the rest are yellow.

Greta takes at random 2 marbles from the bag.
- . . 18
The probability that Greta takes a pink marble and a yellow marble is —

Work out the value of x
Show clear algebraic working.

(Total for Question 23 is 5 marks)

TOPIC

Set Notation & Venn Diagrams

Every past-paper question on this topic, 2020 to 2026.






4WM1/01 SPECIMEN

Set Notation & Venn

Question 14

14 100 farmers are asked if they have goats (G), sheep (S) or chickens (C) on their farms.
Of these farmers

31 have sheep
53 have chickens
6 have goats, sheep and chickens
11 have sheep and goats
17 have sheep and chickens
18 have goats and chickens
20 do not have any goats, sheep or chickens

(a) Using this information, complete the Venn diagram to show the number of farmers
in each appropriate subset.

(b) Find
(i) n(G)

(i) n([GUST)

(iii) n(G'NC)

One of the farmers who has chickens is chosen at random.

(c) Find the probability that this farmer also has goats.

(Total for Question 14 is 8 marks)



4MA1/1HR JANUARY 2020

Qu estion 4 m Set Notation & Venn Diagrams

W={w,h,i,t e}

(a) List all the members of the set

(1) BUG

(i) Wn G’

Serena writes down the statement BN G W=

(b) Is Serena’s statement correct?

You must give a reason for your answer.

(Total for Question 4 is 3 marks)



4MA1/2HR JANUARY 2020

Qu estion 1 7 m Set Notation & Venn Diagrams

17 Some students in a school were asked the following question.
“Do you have a dog (D), a cat (C) or a rabbit (R)?”
Of these students

28 have a dog
18 have a cat
20 have a rabbit
8 have both a cat and a rabbit
9 have both a dog and a rabbit
x have both a dog and a cat
6 have a dog, a cat and a rabbit
5 have not got a dog or a cat or a rabbit

(a) Using this information, complete the Venn diagram to show the number of students in
each appropriate subset.
Give the numbers in terms of x where necessary.

e RN
C

ok

Given that a total of 50 students answered the question,

(b) work out the value of x.

(¢) Find n(C"'nD")

(Total for Question 17 is 6 marks)



4MA1/1H MAY/NOVEMBER 2020

Qu estion 1 m Set Notation & Venn Diagrams

1 The numbers from 1 to 14 are shown in the Venn diagram.

e
()

(a) List the members of the set 4 N B

(b) List the members of the set B’

A number is picked at random from the numbers in the Venn diagram.

(¢) Find the probability that this number is in set A4 but is not in set B.

(Total for Question 1 is 4 marks)



4MA1/2HR JANUARY 2021
m Set Notation & Venn Diagrams

Question 3

{21, 22, 23, 24, 25, 26, 27, 28, 29, 30}
(22, 24, 26, 28, 30}
(21, 24, 27, 30}

&
A
B

(a) List the members of the set

(i) AnB

(i) 4’

C = {23, 25, 29}
(b) Using set notation, find an expression for C in terms of 4 and B.

(Total for Question 3 is 3 marks)



4MA1/1H JANUARY 2021

Qu estion 4 m Set Notation & Venn Diagrams

4 &= {20,21, 22,23, 24, 25, 26, 27, 28, 29}

A = {odd numbers}
B = {multiples of 3}

List the members of the set

(i) 4AnB

(i) AU B

(Total for Question 4 is 2 marks)



4MA1/2H JANUARY 2021
m Set Notation & Venn Diagrams

Question 16

16 Some students were asked the following question.

“Which of the subjects Russian (R), French (#') and German (G) do you study?”

Of these students

4 study all three of Russian, French and German
10 study Russian and French
13 study French and German

6 study Russian and German

24 study German

11 study none of the three subjects
the number who study Russian only is twice the number who study French only.

Let x be the number of students who study French only.

(a) Show all this information on the Venn diagram, giving the number of students in
each appropriate subset, in terms of x where necessary.

Given that the number of students who were asked the question was 80

(b) work out the number of these students that study Russian.

(Total for Question 16 is 6 marks)



4MA1/2HR JANUARY 2021

Qu estion 1 6 m Set Notation & Venn Diagrams

16 Two events 4 and B are such that n(4) =62 n(B) =30 and n(4 U B) = 68
Given that n(#) = 80

(a) complete the Venn diagram to show the number of elements in each region.

An element is chosen at random from ¢
(b) Using the Venn diagram, find the probability that this element is in

(i) 4N B

(i) AU B'

(Total for Question 16 is 5 marks)



4MA1/2H MAY 2021
m Set Notation & Venn Diagrams

Question 4

4 & = {letters of the alphabet}

[ 2
B={b,r,a,z 1,1}
I={ire 1 an,d}

(a) List the members of the set

() Bul

(i) BAT

K={k, e n,vy,a}
Cody writes down the statement BN K =&
Cody’s statement is wrong.

(b) Explain why.

(Total for Question 4 is 3 marks)



4MA1/1H MAY 2021

Qu estion 1 9 m Set Notation & Venn Diagrams

19 The Venn diagram shows a universal set, ¢ and sets 4, B and C.

12, 5,9, 10, 6, 3, 4 and 8 represent the numbers of elements.
Find

(i) n(4 U B)

(i) n(4' N B")

(iii) n([4 N B] U C)

(Total for Question 19 is 3 marks)



4MA1/1H NOVEMBER 2021

Qu estion 1 6 m Set Notation & Venn Diagrams

16 There are 32 students in a class.
In one term these 32 students each took a test in Maths (M), in English (£) and in French (F).

25 students passed the test in Maths.
20 students passed the test in English.

14 students passed the test in French.

18 students passed the tests in Maths and English.
11 students passed the tests in Maths and French.
4 students failed all three tests.

x students passed all three tests.

The incomplete Venn diagram gives some more information about the results of the 32 students.

(a) Use all the given information about the results of students who passed the test in Maths
to find the value of x.

(b) Use your value of x to complete the Venn diagram to show the number of students in
each subset.

A student who passed the test in Maths is chosen at random.

(c) Find the probability that this student failed the test in French.

(Total for Question 16 is 5 marks)



4MA1/1H JANUARY 2022

Qu estion 7 m Set Notation & Venn Diagrams

7 #=1{4,5,6,7,8,9,10, 11,12, 13, 14, 15)
AN B={5, 10, 15)
B'={7,8,9, 11, 12, 13, 14}
A'=1{4,6,7,8, 14)

Complete the Venn diagram for this information.

——
—
-

(Total for Question 7 is 3 marks)




4MA1/1HR JANUARY 2022

Qu estion 1 7 m Set Notation & Venn Diagrams

17 The Venn diagram shows a universal set ¢ and three sets A, B and C.

6, 3, 8, 2, 5 and 4 represent the numbers of elements.
Find

(i) n(AuB)

(i) n(AnC)

(iii) n(Bn C’)

(iv) n(A'uB'wC’)

(Total for Question 17 is 4 marks)



4MA1/2HR JUNE 2022

Qu estion 4 m Set Notation & Venn Diagrams

4 ~=1{9,10,11, 12,13, 14, 15, 16, 17, 18, 19, 20}
A = {multiples of 3}
B = {odd numbers}

(a) List the members of the set

(i) AnB

(i) AUB

(b) Is it true that 24 € A?
Tick one of the boxes below.

Yes No

Give a reason for your answer.

Set C has 4 members such that C B’ = {10, 18}

(c) List the members of one possible set C

(Total for Question 4 is 5 marks)




4MA1/2H JUNE 2022

Qu estion 1 6 m Set Notation & Venn Diagrams

16 100 farmers are asked if they have goats (G), sheep (S) or chickens (C) on their farms.

Of these farmers
31 have sheep
53 have chickens
6 have goats, sheep and chickens
11 have sheep and goats
17 have sheep and chickens
18 have goats and chickens
20 do not have any goats, sheep or chickens

(a) Using this information, complete the Venn diagram to show the number of farmers
in each appropriate subset.

(b) Find

i) n(G)

(ii) n((G U S]")

(i) n(G'nC)

One of the farmers who has chickens is chosen at random.

(c) Find the probability that this farmer also has goats.

(Total for Question 16 is 8 marks)
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Question 2

m Set Notation & Venn Diagrams

2 Here is a Venn diagram.

—_—

(a) Write down the numbers that are in the set

() 4

(1) BucC

Dominic writes down 9 ¢ C

(b) Explain why Dominic is correct.

C
6
8
10
12
14
— 9

(Total for Question 2 is 3 marks)
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Qu estion 1 6 m Set Notation & Venn Diagrams

16 The Venn diagram shows a universal set ¢ and sets 4, B and C

The numbers and the letter x represent numbers of elements.

Given that n(4 v B) = 42

(a) find the value of x

(b) Find n(4")

(c) Find n(B' " C)

(Total for Question 16 is 3 marks)
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m Set Notation & Venn Diagrams

Question 1

1 Here is a Venn diagram.

'(

List the members of the set

(a) 4

(b) ANB

(c) (4UB)

(Total for Question 1 is 3 marks)
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Question 4

m Set Notation & Venn Diagrams

11,2,3,4,5,6,7,8,9, 10}
{factors of 6}
{prime numbers}

-
A
B

(a) List the members of the set

(i) AUB
(ii) A

Harpreet states that 4 N B = &
Harpreet is incorrect.

(b) Explain why.

(' is a set with 4 members such that

the set 4 m C has 2 members
the set B m C has 2 members

Set A N C and set B n C have no members in common.

(c) List the 4 members of set C

(Total for Question 4 is 5 marks)
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Qu estion 7 m Set Notation & Venn Diagrams

&
A:
B

{23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34}
{even numbers}

123,29, 31}

C = {multiples of 3}

I

(a) List the members of the set

(i) BUC

(1) A'NnC

(b) Isittruethat BN C =G ?

Tick (v") one of the boxes below.
Yes No

Give a reason for your answer.

The set D has 4 members and is such that DN (4w C) =Y

(c) List the members of set D

(Total for Question 7 is 5 marks)
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Set Notation & Venn Diagrams

Question 16

16 60 art students were asked if they would like to attend workshops for knitting (K),
for photography () or for embroidery (£)

Of these students

9 chose knitting, photography and embroidery
17 chose knitting and photography
16 chose photography and embroidery
20 chose knitting and embroidery
28 chose photography
39 chose embroidery
2 chose none of the workshops

(a) Using this information, complete the Venn diagram to show the numbers of students

in each subset.

One of the students is chosen at random.
Given that this student chose photography,

(b) find the probability that this student also chose knitting.

(¢) Find n(PnK)

(d) Find n([Pu E]NK)

(Total for Question 16 is 7 marks)
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Qu estion 4 m Set Notation & Venn Diagrams

4 Here is a Venn diagram.

(a) List the members of the set B

(b) List the members of the set A N B

(c) List the members of the set A’

(Total for Question 4 is 3 marks)
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Qu estion 2 1 m Set Notation & Venn Diagrams

21 The Venn diagram shows information about the numbers of items in
set A, set B and set C, where x 1s an integer.

Given that n(4 U B)' = 26

find n(4' N C)

(Total for Question 21 is 4 marks)
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Qu estion 4 m Set Notation & Venn Diagrams

N
I I

1,2,3,4,56,7,8,9,10, 11, 12}
12, 4, 6, 8, 10, 12}

{3, 6,9, 12}

{1, 3,5,7,09, 11}

A
B
C

(a) List the members of the set

(1) AuB

(1) B’

{1,2,3,4,56,7,8,09,10, 11, 12}
{2, 4,68 10, 12}

(3, 6,9, 12

{1,3,5 7,09, 11

Il

I

A
B
C

¢ N U %2 € &

(b) Write a symbol from the box on each dotted line to make each of the following a
true statement.

(1) AnC=_ .

G) 13 &

(Total for Question 4 is 4 marks)
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Qu estion 5 m Set Notation & Venn Diagrams

5 ©=11,2,3456,7809,10, 11,12}
A=1{2,4,6,8,10, 12}
B=1{3,6,9 12}

C=1{1,3571,09 11

(a) List the members of the set

(i) AUB

(i) B’

#=1{1,2,34,5¢6,7289, 10,11, 12}
A=1{2, 4,638 10,12}
B={369, 12}

C={1,3579 11}

& N U (%) € Z

(b) Write a symbol from the box on each dotted line to make each of the following a
true statement.

() ANC= ...

(i) 13 &

(Total for Question 5 is 4 marks)
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Question 8

m Set Notation & Venn Diagrams

8 & ={18,19,20,21,22,23,24,25,26,27,28,29,30}

{

= {even numbers}
{multiples of 3}
{

A
B —
C = {multiples of 5}

(a) List the members of the set (4 U B)"

Sophie writes down the statement BN C =0

(b) Explain why Sophie’s statement is wrong.

D is a set such that A " D = {18, 26}
The set D has exactly 5 members.

(c¢) List the members of one possible set D

(Total for Question 8 is 5 marks)
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Qu estion 20 m Set Notation & Venn Diagrams

20 120 gardeners were asked if they grow carrots (C) or potatoes (P) or tomatoes (7)
Of these gardeners

43 grow carrots

12 grow carrots and potatoes and tomatoes

18 grow carrots and potatoes

27 grow carrots and tomatoes

32 grow potatoes and tomatoes

29 do not grow carrots or potatoes or tomatoes

The number of these gardeners who grow only potatoes is equal to the number
of these gardeners who grow only tomatoes.

(a) Complete the Venn diagram to show this information.

(b) Find n(T" n C)

One of the gardeners who grows carrots is chosen at random.

(c) Calculate the probability that this gardener also grows potatoes.

(Total for Question 20 is 6 marks)
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Question 4

m Set Notation & Venn Diagrams

4 # =1{8,9,10,11,12,13,14,15,16,17,18}
odd numbcrs}

A=
B = {multiples of 3}
C={

prime numbers}

(a) List the members of the set 4w C
(b) List the members of the set (4 N B)'

(c) Is it true that 15 € (BN C)?
Tick (v') the correct box.

Yes No

Give a reason for your answer.

Disasetsuchthat DuC = 4
D has 2 members.

(d) List the members of D

(Total for Question 4 is 4 marks)
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Qu estion 1 8 m Set Notation & Venn Diagrams

18 Bianca asked 40 students which of the languages Latin (L), Greek (G) and Sanskrit (5)
they study.

The Venn diagram gives some information about her results.
It shows the number of students in each subset.

& -G

One of these students is selected at random.
Work out the probability that this student studies Latin or Sanskrit.

(Total for Question 18 is 3 marks)
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Qu estion 3 m Set Notation & Venn Diagrams

3 #£=1{1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19}
A = {factors of 20}
B = {multiples of 5}
(a) List the members of the set

(i) AUB

(i) An B

C = {prime numbers}

Ana writes down the statement A N C =
Ana’s statement is wrong.

(b) Explain why.

(Total for Question 3 is 3 marks)
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Qu estion 3 m Set Notation & Venn Diagrams

3 Z= {integers from 1 to 12}
A = {factors of 12}

List the members of the set A’

(Total for Question 3 is 1 mark)
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Qu estion 5 m Set Notation & Venn Diagrams

B'=1{3,4,6,7,9,11}

(a) Complete the Venn diagram for this information.

A number is chosen at random from the universal set &

(b) Write down the probability that this number is in the set (4 B)f

(Total for Question 5 is 4 marks)
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Qu estion 1 2 m Set Notation & Venn Diagrams

& = {integers x such that 20 < x < 32}
A = {x such that x < 27}
B = {x such that 25 < x < 30}

(a) List the members of the set A N B

(b) List the members of the set (A U B)’

(Total for Question 12 is 2 marks)
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Qu estion 2 1 m Set Notation & Venn Diagrams

21 60 students were asked if they study French (F), German (G) or Italian (/)
Of these students

32 students study French

24 students study German

27 students study Italian

16 students study French and German
15 students study German and Italian

The incomplete Venn diagram gives some more information about the languages the
60 students study:.

(a) Work out the value of x

(b) Work out how many of the 60 students study none of French or German or Italian.

(Total for Question 21 is S marks)
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Forming & Solving Equations

Every past-paper question on this topic, 2020 to 2026.
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Qu estion 6 m Forming & Solving Equations

()" =«

(¢) Find the value of p

5 =1

(d) Write down the value of r

(Total for Question 5 is 4 marks)

6 The diagram shows triangle ABC

C

Diagram NOT
accurately drawn

(4x + 6)cm (30 = x)ecm

CA = (4x + 6)cm CB = (30— x)cm angle CAB = angle CBA

Work out the value of x

(Total for Question 6 is 3 marks)



TOPIC

Algebraic Proof

Every past-paper question on this topic, 2020 to 2026.
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Question 17 m Algebraic Proof

17 Use algebra to show that 0.954 = %

(Total for Question 17 is 2 marks)
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Question 17 m Algebraic Proof

8

17 Use algebra to show that 0.539 = 65

(Total for Question 17 is 2 marks)



