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4MA1/2H JUNE 2023

Question 1 3 marks Algebraic Proof

WORKED SOLUTION Question 1 · 4MA1/2H June 2023

1 Evaluate fraction

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 2 3 marks Probability Toolkit

WORKED SOLUTION Question 2 · 4MA1/2H June 2023

1 Probability of pink

2 Estimate for 200 spins

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 3 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 3 · 4MA1/2H June 2023

1 Find the gradient
Since , the co-interior angles on side  add to :



2 Find the gradient
Now find the angles:

3 Find the gradient
Also, co-interior angles on side  add to :

4 The largest angle is
The largest angle is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 4 4 marks Graphs of Functions



WORKED SOLUTION Question 4 · 4MA1/2H June 2023

1 Solve quadratic equation

2 The completed table is
The completed table is:

3 Plot the points and join
Plot the points and join them with a smooth U-shaped curve.

✓ FINAL ANSWER

Missing values are .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 5 4 marks Ratio Toolkit

WORKED SOLUTION Question 5 · 4MA1/2H June 2023

1 Let the number of pence
Let the number of  pence coins be .

2 Split the ratio
Then the number of  pence coins is .

3 Total value
Total value:

4 Split the ratio
So there are  two-pence coins and  five-pence coins.

✓ FINAL ANSWER

 more  pence coins

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 6 2 marks Standard Form

WORKED SOLUTION Question 6 · 4MA1/2H June 2023

1 Convert standard form

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 7 3 marks Circle Theorems

WORKED SOLUTION Question 7 · 4MA1/2H June 2023

1 Use circle theorem
A radius is perpendicular to a tangent, so

2 Use trigonometry
and

3 Use trigonometry
In quadrilateral ,



4 The question asks for the
The question asks for the reflex angle:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 8 3 marks Compound Interest & Depreciation

WORKED SOLUTION Question 8 · 4MA1/2H June 2023

1 A increase each year gives
A  increase each year gives a multiplier of

2 Use compound interest
After 3 years, the value is

3 Correct to the nearest dollar
Correct to the nearest dollar:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 9 3 marks Standard & Compound Units

WORKED SOLUTION Question 9 · 4MA1/2H June 2023

1 Convert km/h to m/s divide
To convert km/h to m/s, divide by .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 10 4 marks Statistics Toolkit

WORKED SOLUTION Question 10 · 4MA1/2H June 2023

1 Team A
Team A:

2 Estimate the value
After the next round:

3 Team B
Team B:

4 Estimate the value
After the next round:



5 Difference
Difference:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 11 3 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 11 · 4MA1/2H June 2023

1 Find the gradient
For a regular 9-sided polygon, the angle at the centre between adjacent vertices is

2 Find the gradient
The side  is perpendicular to the radius drawn to the midpoint of side .

3 From to this midpoint radius
From  to this midpoint radius is



4 Find the gradient
So the angle between  and the side  is

5 Find the gradient
Since  and  are straight lines, this is the angle .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 12 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 12 · 4MA1/2H June 2023

1 Use trigonometry
First find angle :

2 Given
Given

3 Use trigonometry
So



4 Use trigonometry
In right-angled triangle ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 13 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 13 · 4MA1/2H June 2023

1 (a) Complete the tree
Dice A: yellow .
Dice B (on both branches): red , yellow .



2 (b) Both yellow

✓ FINAL ANSWER

(a) ;  on both branches (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 14 4 marks Circle Theorems



WORKED SOLUTION Question 14 · 4MA1/2H June 2023

1 Use trigonometry
(a) Since  is a diameter,

2 Reason the angle in a
Reason: the angle in a semicircle is .

3 (b) Angles and stand on
(b) Angles  and  stand on the same chord , so they are equal.

✓ FINAL ANSWER

, and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 15 7 marks Algebraic Roots & Indices

WORKED SOLUTION Question 15 · 4MA1/2H June 2023

1 Solve equation
For part (a),

2 Solve equation
For part (b),

3 Solve equation
For part (c),



4 Multiply by
Multiply by :

✓ FINAL ANSWER

(a) , (b) , (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 16 5 marks Direct & Inverse Proportion

WORKED SOLUTION Question 16 · 4MA1/2H June 2023

1 Find inverse function



2 Find inverse function
So

3 Read the graph
From the graph, when , .

4 Rearrange formula
So the formula is

5 Find inverse function
For part (b),  is increased by , so  is multiplied by .

6 Find inverse function
Since ,

7 Find inverse function
So  is multiplied by

8 This is a increase
This is a  increase.

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 17 7 marks Rearranging Formulae

WORKED SOLUTION Question 17 · 4MA1/2H June 2023

1 (a)
(a)

2 (b)
(b)



✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 18 3 marks Graphs of Functions



WORKED SOLUTION Question 18 · 4MA1/2H June 2023

1 is the periodic sine shaped

is the periodic sine-shaped graph, so it is Graph C.

2 Read the graph

is the positive reciprocal graph, so it is Graph B.

3 Find turning point

is a cubic graph with two turning points, so it is Graph A.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 19 3 marks Completing the Square

WORKED SOLUTION Question 19 · 4MA1/2H June 2023

1 Calculate value

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 20 3 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 20 · 4MA1/2H June 2023

1 There are 3 red counters
There are 3 red counters.

2 At least one red counter
At least one red counter is still in the bag unless all 3 red counters are taken.

3 Use the complement
So use the complement:

4 Evaluate fraction
Therefore,



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 21 5 marks Simultaneous Equations

WORKED SOLUTION Question 21 · 4MA1/2H June 2023

1 Calculate value

2 Substitute
Substitute:

3 Evaluate fraction
So



4 Find
Find :

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 22 5 marks Sine & Cosine Rules

WORKED SOLUTION Question 22 · 4MA1/2H June 2023

1 Use trigonometry
In triangle ,



2 Use Heron s formula
Use Heron's formula.

3 is the foot of the
 is the foot of the perpendicular from  to , so  is the height of triangle .

4 Use trigonometry
In right-angled triangle ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 23 4 marks Surds

WORKED SOLUTION Question 23 · 4MA1/2H June 2023

1 The volume is
The volume is

2 Simplify surd
So



3 Rationalise
Rationalise:

4 Simplify surd
Since

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 24 6 marks Linear Graphs

WORKED SOLUTION Question 24 · 4MA1/2H June 2023

1 Calculate value
In the kite,  and , so  is the line of symmetry.

2 Apply transformation
Therefore  is the reflection of  in the line .

3 A direction vector for is
A direction vector for  is

4 Use the simpler direction vector
Use the simpler direction vector



5 Find the gradient
Let  be the foot of the perpendicular from  to .

6 The fraction along to is
The fraction along  to  is

7 Use matrices
So

8 Find the midpoint
Since  is the midpoint of ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 25 4 marks Rounding, Estimation & Bounds

WORKED SOLUTION Question 25 · 4MA1/2H June 2023

1 Find upper bound
For the upper bound of density, use the upper bound of the mass and the lower bound of the
volume.

2 The radius is cm correct
The radius is  cm correct to 1 decimal place, so the lower bound is

3 Find upper bound
 correct to 2 significant figures, so the upper bound is

4 The mass is and the

The mass is  and the volume of the sphere is .

5 Rearrange formula
So

6 Upper bound
Upper bound:



✓ FINAL ANSWER

 to 2 decimal places.
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