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4MA1/2HR JUNE 2022

Question 1 4 marks Transformations

WORKED SOLUTION Question 1 · 4MA1/2HR June 2022

1 Use trigonometry
(a) Triangle  is enlarged to triangle .

2 The scale factor is
The scale factor is



3 Use Transformations tag correct
Using corresponding vertices gives centre .

4 Use Transformations tag correct
So the transformation is an enlargement, scale factor , centre .

5 (b) Translating triangle by
(b) Translating triangle  by

6 gives vertices
gives vertices

✓ FINAL ANSWER

(a) enlargement, scale factor , centre ; (b) vertices .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 2 3 marks Prime Factors, HCF & LCM

WORKED SOLUTION Question 2 · 4MA1/2HR June 2022

1 Find the LCM

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 3 3 marks Statistics Toolkit

WORKED SOLUTION Question 3 · 4MA1/2HR June 2022

1 The median is . Since
The median is . Since the ordered heights are

2 The range is
The range is :

✓ FINAL ANSWER

Candela , Diana .



Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 4 5 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 4 · 4MA1/2HR June 2022

1 Calculate value



2 The multiples of in are
The multiples of  in  are

3 The odd numbers in are
The odd numbers in  are

4 Calculate value
So

5 Calculate value
and

6 The statement is false because
The statement  is false because  is not in the universal set .

7 Calculate value
For , we need  and  has  members. One valid choice is

✓ FINAL ANSWER

(a)(i) , (a)(ii) , (b) No, (c) one possible set is 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 5 4 marks Perimeter & Area

WORKED SOLUTION Question 5 · 4MA1/2HR June 2022

1 Calculate area
The square has area , so its side length is

2 Calculate area
Each semicircle has diameter , so radius



3 Area of 4 semicircles
Area of 4 semicircles:

4 Total area
Total area:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 6 8 marks Linear Equations

WORKED SOLUTION Question 6 · 4MA1/2HR June 2022

1 (a)
(a)



2 (b)
(b) .

3 (c)
(c)

4 (d)
(d)

✓ FINAL ANSWER

(a) , (b) , (c) , (d) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 7 2 marks Algebraic Roots & Indices

WORKED SOLUTION Question 7 · 4MA1/2HR June 2022

1 Use index laws

2 Use index laws
Since ,

3 Use index laws
So

4 Use index laws
Therefore

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 8 3 marks Reverse Percentages

WORKED SOLUTION Question 8 · 4MA1/2HR June 2022

1 Calculate percentage
After a  increase, the ticket price is  of the original price.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 9 4 marks Standard Form

WORKED SOLUTION Question 9 · 4MA1/2HR June 2022

1 Convert standard form

2 The least population in the
The least population in the table is Barcelona, with



3 Convert standard form
For the difference between Tokyo and Ahmedabad:

4 Correct to 2 significant figures
Correct to 2 significant figures:

✓ FINAL ANSWER

(a) , (b) Barcelona, (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 10 5 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 10 · 4MA1/2HR June 2022

1 A regular hexagon has interior
A regular hexagon has interior angle

2 Use trigonometry
In right-angled triangle ,



3 Use trigonometry
Therefore

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 11 7 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 11 · 4MA1/2HR June 2022

1 Plot the points
Plot the points

2 The median is at cumulative
The median is at cumulative frequency .

3 Convert standard form
This is between  and :

4 Median age is about years
Median age is about  years.

5 Convert standard form
For the interquartile range:



6 Use cumulative frequency
For people older than :

✓ FINAL ANSWER

median about  years, IQR about  years, about  people older than .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 12 3 marks Similar Shapes

WORKED SOLUTION Question 12 · 4MA1/2HR June 2022

1 Find the gradient
Since  is parallel to , triangles  and  are similar.

2 Split the ratio
So corresponding sides are in the same ratio:



3 Substitute the lengths
Substitute the lengths:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 13 3 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 13 · 4MA1/2HR June 2022

1 Arc length
Arc length:

2 Perimeter
Perimeter:

✓ FINAL ANSWER

.
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4MA1/2HR JUNE 2022

Question 14 3 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 14 · 4MA1/2HR June 2022

1 Use the complement
"At least one even" is the opposite of "all four dice are odd". Each die is odd with probability .

2 All four dice odd

3 At least one even

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 15 3 marks Sine & Cosine Rules

WORKED SOLUTION Question 15 · 4MA1/2HR June 2022

1 A kite can be split
A kite can be split into two congruent triangles.

2 Area of triangle
Area of triangle :

3 Use trigonometry
So the area of the kite is



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 16 3 marks Graphs of Functions



WORKED SOLUTION Question 16 · 4MA1/2HR June 2022

1 is a negative straight line

is a negative straight line with positive -intercept, so it is Graph C.

2 Read the graph

is the reciprocal graph in quadrants I and III, so it is Graph B.

3 has repeating branches with vertical

has repeating branches with vertical asymptotes and passes through the origin, so it is Graph D.

4 Read the graph

is a positive cubic with three roots, so it is Graph H.

✓ FINAL ANSWER

C, B, D, H.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 17 2 marks Algebraic Proof

WORKED SOLUTION Question 17 · 4MA1/2HR June 2022

1 Let
Let

2 Calculate value
Then

3 Calculate value
and

4 Subtract
Subtract:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 18 4 marks Rounding, Estimation & Bounds

WORKED SOLUTION Question 18 · 4MA1/2HR June 2022

1 To show Kaidan s average
To show Kaidan's average speed could be greater, compare Kaidan's greatest possible speed with
Sonja's smallest possible speed.

2 Estimate the value
For Kaidan:

3 Estimate the value
For Sonja:



4 Estimate the value
Since

5 Kaidan s average speed could
Kaidan's average speed could have been greater.

✓ FINAL ANSWER

Kaidan is correct.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 19 4 marks Functions

WORKED SOLUTION Question 19 · 4MA1/2HR June 2022

1 Solve quadratic equation

2 Solve
Solve

3 Factorise
Factorise:

4 The critical values are
The critical values are

5 The product is positive outside
The product is positive outside the roots.



✓ FINAL ANSWER

 or .

Dr Eslam Ahmed · eliteigcse.com
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Question 20 4 marks Linear Graphs

WORKED SOLUTION Question 20 · 4MA1/2HR June 2022

1 The centre of the circle
The centre of the circle is

2 The point is
The point  is

3 Find the midpoint
Since  is a diameter,  is the midpoint of .

4 Let
Let .

5 The gradient of is
The gradient of  is



6 Use circle theorem
The tangent is perpendicular to the radius, so its gradient is

7 Evaluate fraction
Using point ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 21 5 marks Simultaneous Equations

WORKED SOLUTION Question 21 · 4MA1/2HR June 2022

1 Calculate value

2 Calculate value
So

3 Calculate value
Substitute into

4 Evaluate fraction
So



5 Find
Find :

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com
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Question 22 4 marks Transformations of Graphs



WORKED SOLUTION Question 22 · 4MA1/2HR June 2022

1 Point lies on
Point  lies on .

2 Calculate value
For

3 the graph moves 3 units
the graph moves 3 units down:

4 Evaluate fraction
For

5 the coordinate is multiplied by
the -coordinate is multiplied by 2:

6 Calculate value
For part (b), point  lies on .

7 Calculate value
For

8 Read the graph
 moves the graph  units right, and the minus sign reflects the graph in the -axis.

9 Apply transformation
So

✓ FINAL ANSWER

, , and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 23 3 marks Algebraic Fractions

WORKED SOLUTION Question 23 · 4MA1/2HR June 2022

1 Use trigonometry

2 Factor
Factor:

3 Use trigonometry
So

4 Use the common denominator
Use the common denominator :



5 Use trigonometry
Now multiply by

6 Cancel
Cancel :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com
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Question 24 6 marks Area & Volume of Similar Shapes



WORKED SOLUTION Question 24 · 4MA1/2HR June 2022

1 Small cone volume
Small cone volume:

2 The larger similar cone has
The larger similar cone has radius  and height , so its volume is

3 Calculate volume
So the frustum volume is

4 The volume of one hemisphere
The volume of one hemisphere of radius  is

5 Solid A is the frustum
Solid A is the frustum plus one hemisphere:

6 Solid B is the small
Solid B is the small cone plus one hemisphere:

7 Given
Given :



8 Divide by
Divide by :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com
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Question 25 5 marks Vectors

WORKED SOLUTION Question 25 · 4MA1/2HR June 2022

1 Let be the origin
Let  be the origin.

2 Read the graph
So



3 Read the graph
Also

4 Read the graph
So

5 Point is on
Point  is on :

6 Read the graph
Point  is on , and :

7 Given
Given

8 Read the graph
Since  are collinear,  is a multiple of .



9 Compare coefficients using
Compare coefficients using

10 Read the graph
Then

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com


