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4MA1/2HR JUNE 2023

Question 1 4 marks Expanding Brackets

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

1 Expand brackets

✓ FINAL ANSWER

, and 
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4MA1/2HR JUNE 2023

Question 2 4 marks Prime Factors, HCF & LCM

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

1 Find the LCM
Pens come in packs of 9 and pencils come in boxes of 12.

2 Find the LCM
The smallest equal number of pens and pencils is

3 Find the LCM
So Sandeep buys

4 Find the LCM
and

5 Cost
Cost:



✓ FINAL ANSWER

.
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4MA1/2HR JUNE 2023

Question 3 3 marks Standard & Compound Units

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

1 Time hours minutes
Time  hours  minutes:

✓ FINAL ANSWER

.
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4MA1/2HR JUNE 2023

Question 4 2 marks Sequences

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

1 The sequence is
The sequence is

2 The common difference is
The common difference is .

✓ FINAL ANSWER

.
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4MA1/2HR JUNE 2023

Question 5 4 marks Perimeter & Area

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

1 Calculate area

✓ FINAL ANSWER

.
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4MA1/2HR JUNE 2023

Question 6 7 marks Reverse Percentages

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

1 Pierre s old weekly pay
Pierre's old weekly pay is  euros.

2 His new weekly pay is
His new weekly pay is

3 The increase is
The increase is

4 Percentage increase
Percentage increase:



5 Marie s new salary is
Marie's new salary is after a  decrease, so it is  of her old salary.

✓ FINAL ANSWER

Pierre's pay increased by . Marie's old salary was  euros.
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4MA1/2HR JUNE 2023

Question 7 2 marks Algebraic Roots & Indices

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

1 Use index laws
Any non-zero expression to the power 0 is 1:

2 Use index laws
For part (b),

3 Use index laws
So

✓ FINAL ANSWER

(a) , (b) .
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4MA1/2HR JUNE 2023

Question 8 5 marks Inequalities (Solving & Graphing)

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

1 Read the graph
For part (a),



2 Read the graph
For part (b), the region is above , left of , and below :

✓ FINAL ANSWER

(a) . (b) , , .
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4MA1/2HR JUNE 2023

Question 9 6 marks Volume & Surface Area

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

1 Use trigonometry
In triangle ,



2 The circumference of the cylinder
The circumference of the cylinder is , so

3 Volume
Volume:

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 10 3 marks Statistics Toolkit

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

1 Total for Monday to Friday
Total for Monday to Friday:

2 Total for Monday to Sunday
Total for Monday to Sunday:

3 Calculate value
So the total for Saturday and Sunday is

4 Calculate value
Saturday was , so

✓ FINAL ANSWER

.
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4MA1/2HR JUNE 2023

Question 11 2 marks Algebraic Roots & Indices

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

1 Convert standard form

2 Convert standard form
Also,

3 Convert standard form
So

✓ FINAL ANSWER
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4MA1/2HR JUNE 2023

Question 12 3 marks Graphs of Functions



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

1 Solve equation
For

the graph is positive on both sides and symmetrical in the -axis.

2 This is Graph D
This is Graph D.

3 Solve equation
For

the leading term is , so it is a cubic falling to the right with two turning points.

4 This is Graph C
This is Graph C.

5 Solve equation
For

the graph is a negative reciprocal graph in quadrants 2 and 4.

6 This is Graph B
This is Graph B.

✓ FINAL ANSWER

D, C, B.
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4MA1/2HR JUNE 2023

Question 13 3 marks Compound Interest & Depreciation

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

1 The final value is
The final value is

2 Let the annual compound interest
Let the annual compound interest rate be .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 14 4 marks Statistics Toolkit

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

1 Akari s scores in order
Akari's scores in order are

2 Machi s interquartile range is
Machi's interquartile range is .

3 Akari is more consistent because
Akari is more consistent because her interquartile range is smaller.



✓ FINAL ANSWER

Akari's IQR is , and Akari is more consistent.
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4MA1/2HR JUNE 2023

Question 15 3 marks Probability Toolkit

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

1 Find the probability of a head

2 Three tails
, so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 16 3 marks Algebraic Proof

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

1 Simplify surd

2 This is in the form
This is in the form , where .

✓ FINAL ANSWER

, so .
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4MA1/2HR JUNE 2023

Question 17 4 marks Rearranging Formulae

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

1 Rearrange formula

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 18 3 marks Circle Theorems

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

1 Use circle theorem
From the external point , two secants meet the circle.

2 Use circle theorem
For the upper secant,

3 Use circle theorem
For the lower secant,



4 Use circle theorem
Using the secant theorem:

✓ FINAL ANSWER

.
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4MA1/2HR JUNE 2023

Question 19 4 marks Probability Toolkit

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

1 Adults who booked breakfast and dinner
 adults booked at least one meal.

2 Choose two of them (without replacement)

✓ FINAL ANSWER
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4MA1/2HR JUNE 2023

Question 20 2 marks Circle Theorems

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

1 The angle between the tangent
The angle between the tangent  and the chord  is .

2 Use trigonometry
By the alternate segment theorem,



3 Calculate value
Also,

4 Use trigonometry
so triangle  is isosceles and the base angles are equal:

5 Use trigonometry
Using the angle sum of a triangle:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 21 5 marks Linear Graphs

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

1 The line is
The line is

2 Calculate value
So

3 Calculate value
Substitute into

4 Factorise
Factorise:



5 Evaluate fraction
So

6 Evaluate fraction
Using :

✓ FINAL ANSWER

 and 
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4MA1/2HR JUNE 2023

Question 22 5 marks 3D Pythagoras & Trigonometry



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

1 Find the gradient
For part (a),  is the space diagonal using the three perpendicular lengths:

2 Use trigonometry
For part (b), the projection of  onto the plane  is .

3 The angle between and the
The angle between  and the plane is , so

4 Find the midpoint
Since  is the midpoint of ,

5 Use trigonometry
In right triangle ,



✓ FINAL ANSWER

, 
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4MA1/2HR JUNE 2023

Question 23 5 marks Sequences

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

1 The first three terms are
The first three terms are

2 Find the nth term
For an arithmetic sequence, consecutive differences are equal:

3 Find the nth term
So the first term is



4 Find common difference
and the common difference is

5 The sum of the first
The sum of the first  terms is

6 Only the positive value is
Only the positive value is possible:

✓ FINAL ANSWER
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4MA1/2HR JUNE 2023

Question 24 5 marks Volume & Surface Area

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

1 Let the radius of the
Let the radius of the smaller sphere be .

2 Let the radius of the
Let the radius of the larger sphere be .

3 Surface area of a sphere
Surface area of a sphere is

4 The surface area of sphere
The surface area of sphere  is nine times the surface area of sphere , so



5 The difference between the volumes
The difference between the volumes is :

6 Cancel
Cancel :

✓ FINAL ANSWER
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4MA1/2HR JUNE 2023

Question 25 6 marks Linear Graphs

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

1 The perpendicular bisector is
The perpendicular bisector is

2 Calculate value
so

3 The gradient of the perpendicular
The gradient of the perpendicular bisector is , so the gradient of  is



4 Evaluate fraction
Since  and ,

5 The midpoint of is
The midpoint of  is

6 Substitute
Substitute :

7 Find the midpoint
The midpoint lies on , so

8 Calculate value
Then

9 Find the midpoint
Therefore the midpoint is



✓ FINAL ANSWER
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4MA1/2HR JUNE 2023

Question 26 3 marks Graphs of Functions

WORKED SOLUTION Question 26 · 4MA1/2HR June 2023

1 The curve is
The curve is

2 Use trigonometry
From the graph, the maximum value is

3 Use trigonometry
and the minimum value is



4 The amplitude is half the
The amplitude is half the difference:

5 The midline is the average
The midline is the average:

6 The distance between consecutive maxima
The distance between consecutive maxima is , so the period is

7 Use trigonometry
For , the period is

8 Use trigonometry
So

✓ FINAL ANSWER
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