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TOPIC

Angles in Polygons & Parallel
Lines

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



4WM2/01 SPECIMEN

Question 4 4 marks Angles in Polygons & Parallel Lines



WORKED SOLUTION Question 4 · 4WM2/01 Specimen

1 Angles around a point add
Angles around a point add to :

2 The interior angle of polygon
The interior angle of polygon  is

3 Find the gradient
For a regular -sided polygon,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 4 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 4 · 4MA1/2H January 2020

1 Angles in a triangle add
Angles in a triangle add to :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 8 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 8 · 4MA1/1H May/November 2020

1 The sum of the interior
The sum of the interior angles of a 10-sided polygon is

2 The sum of the 9
The sum of the 9 given interior angles is



3 Find the gradient
So the missing interior angle is

4 The angle is the reflex
The angle  is the reflex angle outside the polygon at this vertex:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 8 5 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 8 · 4MA1/1HR January 2021

1 A regular pentagon has interior
A regular pentagon has interior angle

2 A regular hexagon has interior
A regular hexagon has interior angle



3 Find the gradient
At , since  is a straight line,

4 Find the gradient
At , the angles around the point include the pentagon angle  and the hexagon angle , so

5 Find the gradient
At , since  is a straight line,

6 Find the gradient
In quadrilateral , angles sum to :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 5 5 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 5 · 4MA1/2H May 2021

1 Triangle is isosceles because
Triangle  is isosceles because

2 Find the gradient
So the base angles are equal.



3 The two horizontal lines are
The two horizontal lines are parallel, so the corresponding acute angle at  is .

4 The required angle is supplementary
The required angle is supplementary to this angle:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 5 5 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 5 · 4MA1/2H November 2021

1 Find the gradient
For pentagon , the interior angle sum is

2 Let
Let



3 Find the gradient
Then

4 A regular octagon has interior
A regular octagon has interior angle

5 Find the gradient
At , angles around a point add to :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 4 4 marks Angles in Polygons & Parallel Lines

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

1 The interior angle of a
The interior angle of a regular octagon is

2 The interior angle of a
The interior angle of a regular pentagon is



3 Find the gradient
At ,

4 Find the gradient
Since both polygons share side ,

5 Find the gradient
So triangle  is isosceles.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 11 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 11 · 4MA1/2H January 2022

1 A regular 10 sided polygon
A regular 10-sided polygon can be divided into 10 equal arcs around its circumcircle.

2 The angle subtends the arc
The angle  subtends the arc from  to , which covers 3 equal sides of the decagon.

3 The angle subtends the arc
The angle  subtends the arc from  to , which also covers 3 equal sides of the decagon.

4 Equal arcs subtend equal angles
Equal arcs subtend equal angles at the circumference, so

✓ FINAL ANSWER

.



Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 4 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 4 · 4MA1/1H June 2022

1 The angles around the point
The angles around the point add to :

2 The interior angle of polygon
The interior angle of polygon  is

3 Find the gradient
So the exterior angle is



4 Find the gradient
For a regular polygon,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 23 6 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 23 · 4MA1/1H June 2022

1 The interior angles form an
The interior angles form an arithmetic sequence:

2 Calculate value
So

3 Use trigonometry
For an -sided polygon, the sum of the interior angles is



4 The sum of the arithmetic
The sum of the arithmetic sequence is

5 Set this equal to the
Set this equal to the polygon angle sum:

6 Factorise
Factorise:

7 Solve inequality
Since ,

✓ 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 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



4MA1/1HR MAY 2023

Question 15 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 15 · 4MA1/1HR May 2023

1 The sum of the interior
The sum of the interior angles of a hexagon is

2 Find the gradient
The reflex angle at  in the hexagon is

3 Find the gradient
So the smaller angle  is



4 This is the interior angle
This is the interior angle of the regular -sided polygon.

5 Find the gradient
So the exterior angle is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 5 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 5 · 4MA1/1H May 2024

1 The interior angle of a
The interior angle of a regular pentagon is

2 Find the gradient
At , angles around a point add to .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 11 5 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 11 · 4MA1/2H November 2024

1 A regular pentagon has interior
A regular pentagon has interior angle

2 A regular hexagon has interior
A regular hexagon has interior angle

3 Use trigonometry
At , the angle inside triangle  is



4 Use trigonometry
Also  and , so

5 Use trigonometry
Triangle  is isosceles, so the base angles are equal:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 3 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 3 · 4MA1/1H June 2025

1 Find the gradient
Angles around point  add to .

2 The interior angle of the
The interior angle of the regular polygon is

3 Find the gradient
So the exterior angle is

4 Find the gradient
For a regular polygon,



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 10 5 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 10 · 4WM2/01R May 2025

1 Required
Find angle *x* in the figure combining a regular 10-gon (ABCDEFGHIJ) and hexagon AJKLMN.

2 Interior angle of a regular
Interior angle of a regular 10-sided polygon:



3 Use trigonometry
Find the interior angle of the hexagon at vertex *A*. At point *A*: decagon angle + 113° + hexagon
angle at *A* = 360°:
∠*x* = 360° − 144° − 110° = 106°

✓ FINAL ANSWER

*x* = 106°

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 7 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 7 · 4WM2/01 November 2025

1 Use trigonometry

So, ∠*AED* = 108<sup>∘</sup>.
Step 2: Find angles within the corner triangle △*DEQ*. Since *APQE* is a rectangle, the angle
∠*AEQ* = 90<sup>∘</sup>. Therefore, the angle ∠*DE**Q* is:
∠*DEQ* = ∠*AED* − ∠*AEQ* = 108<sup>∘</sup> − 90<sup>∘</sup> = 18<sup>∘</sup>
Step 3: Analyze △*DEQ*. The problem states *DQC* is a straight line, meaning *Q* lies on the side
*DC*. Therefore, △*DEQ* is formed by *D*, *E*, *Q*. In △*DEQ*, the angle at vertex *D* is the
pentagon’s interior angle ∠*CD**E* = 108<sup>∘</sup>.
Using angles in a triangle summing to 180<sup>∘</sup>:
∠*EQD* = 180<sup>∘</sup> − (∠*DEQ*+∠*EDQ*) = 180<sup>∘</sup> − 
(18<sup>∘</sup>+108<sup>∘</sup>) = 180<sup>∘</sup> − 126<sup>∘</sup> = 
54<sup>∘</sup>

Missing open brace for superscript



✓ FINAL ANSWER

54<sup>∘</sup>

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 12 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 12 · 4MA1/1H November 2025

1 The interior angle and exterior
The interior angle and exterior angle of a regular polygon add to :

2 The exterior angle is
The exterior angle is

3 Find the gradient
For a regular polygon,



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 6 3 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 6 · 4MA1/2H June 2026

1 Solution | Step 1
The sum of the interior angles of a pentagon is .
Use the interior-angle sum formula.

2 Solution | Step 2

Subtract the three known angles and divide the remainder equally.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 15 3 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 15 · 4MA1/1HR June 2026

1 Solution | Step 1

BC and CD are consecutive sides of the regular decagon.

2 Solution | Step 2

The pentagon BCDEF is concave at C, and its interior lies on the other side from the decagon interior
angle.



3 Solution | Step 3

The interior-angle sum formula also applies to a simple concave pentagon.

4 Solution | Step 4

Subtract the four known interior angles.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 24 4 marks Angles in Polygons & Parallel Lines

WORKED SOLUTION Question 24 · 4MA1/2HR June 2026

1 Solution | Step 1
Let . Then

The arc is theta/360 of a full circumference.

2 Solution | Step 2
, so the regular polygon has exterior angle .

A, B and E are collinear, so the sector angle is supplementary to the interior angle.



3 Solution | Step 3

Exterior angles sum to 360 degrees, and an n-gon has interior-angle sum (n-2) times 180 degrees.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Constructions & Loci

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





4MA1/2H JANUARY 2020

Question 5 2 marks Constructions & Loci

WORKED SOLUTION Question 5 · 4MA1/2H January 2020

1 Construction answer
To construct the bisector of angle :
1. Put the compass point at  and draw an arc that cuts  and .
2. From the two points where the arc cuts the arms, draw equal arcs inside the angle.
3. Draw a straight line from  through the intersection of those two arcs.



✓ FINAL ANSWER

The ray from  through the arc intersection is the angle bisector of .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 6 2 marks Constructions & Loci

WORKED SOLUTION Question 6 · 4MA1/2HR January 2020

1 Construction answer
To construct the perpendicular bisector of :
1. Set the compass radius to more than half of .
2. With centre , draw arcs above and below the line.
3. With the same radius and centre , draw arcs crossing the first pair.
4. Draw the straight line through the two arc intersections.



✓ FINAL ANSWER

This line is the perpendicular bisector of .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY/NOVEMBER 2020

Question 2 2 marks Constructions & Loci



WORKED SOLUTION Question 2 · 4MA1/1HR May/November 2020

1 Construction answer
To construct the bisector of angle :
1. Put the compass point at  and draw an arc cutting  and .
2. From those two cut points, draw equal arcs inside the angle.
3. Draw a straight line from  through the point where the two arcs cross.

✓ FINAL ANSWER

This line bisects angle .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 5 4 marks Constructions & Loci

WORKED SOLUTION Question 5 · 4MA1/2H January 2022

1 The distance from to is
The distance from  to  is .

2 The scale is
The scale is

3 Use bearings
So the map distance is



4 Use bearings
Part (a): from , draw a bearing of  and mark  at  from .

5 Use bearings
For part (b),

6 Use bearings
So the scale is

✓ FINAL ANSWER

Draw  3.5 cm from  on a bearing of , and the scale is .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 2 2 marks Constructions & Loci



WORKED SOLUTION Question 2 · 4MA1/1H November 2024

1 Construction answer
To construct the bisector of angle :
1. Draw an arc centred at  cutting both arms of the angle.
2. From the two cut points, draw equal arcs inside the angle.
3. Draw the line from  through the intersection of these arcs.

✓ FINAL ANSWER

The constructed ray is the angle bisector of .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 4 2 marks Constructions & Loci

WORKED SOLUTION Question 4 · 4MA1/2H June 2025

1 Construction answer
To construct the perpendicular bisector of :
1. Open the compass to more than half the length of .
2. Draw equal arcs from  above and below .
3. Without changing the compass width, draw equal arcs from .
4. Join the two arc intersections with a ruler.



✓ FINAL ANSWER

The joined line is the perpendicular bisector of .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 4 2 marks Constructions & Loci

WORKED SOLUTION Question 4 · 4WM2/01 May 2025

1 Use a compass radius greater
Use a compass radius greater than half of . Draw matching arcs from  above and below the line,
then draw matching arcs from  with the same radius. Join the two arc-intersection points.

✓ FINAL ANSWER

the joined line is the perpendicular bisector of .



Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 1 2 marks Constructions & Loci



WORKED SOLUTION Question 1 · 4WM2/01 November 2025

1 Construct angle bisector
Step 1: Place the point of the compass at the vertex *Q*. Draw an arc that intersects both arms *QP*
and *QR*. Let’s call these intersection points *A* and *B*.
Step 2: Without changing the compass width, place the compass point on *A* and draw an arc inside
the angle.
Step 3: Place the compass point on *B* and draw another arc to intersect the previous arc. Let this
intersection be point *C*.
Step 4: Draw a straight line from *Q* through *C*. This is the angle bisector.

✓ FINAL ANSWER

This is the angle bisector.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 3 2 marks Constructions & Loci



WORKED SOLUTION Question 3 · 4MA1/1H November 2025

1 Construction answer
To construct the bisector of angle :
1. Use centre  to draw an arc crossing  and .
2. Use the same compass width from the two crossing points to make two arcs inside the angle.
3. Join  to the point where these two arcs meet.

✓ FINAL ANSWER

That line is the required angle bisector.

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Perimeter & Area

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



4WM1/01 SPECIMEN

Question 6 4 marks Perimeter & Area



WORKED SOLUTION Question 6 · 4WM1/01 Specimen

1 Find the rectangular part
The rectangle at the bottom has width  cm and height  cm.

2 Find the top area

3 Set up the trapezium
The top trapezium has height

Its lower parallel side is

4 Solve for the missing length
Let .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2020

Question 3 4 marks Perimeter & Area

WORKED SOLUTION Question 3 · 4MA1/1H January 2020

1 Split the shape into two
Split the shape into two rectangles.

2 The left rectangle has area
The left rectangle has area

3 The right rectangle has height
The right rectangle has height

4 Calculate area
So its area is



5 Total area
Total area:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 5 3 marks Perimeter & Area

WORKED SOLUTION Question 5 · 4MA1/1HR January 2020

1 The garden is a semicircle
The garden is a semicircle of radius .

2 Calculate area
Yuen has 12 boxes, and each box covers :

3 Calculate area
Since



4 Yuen does not have enough
Yuen does not have enough grass seed.

✓ FINAL ANSWER

No, he does not have enough grass seed.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 10 5 marks Perimeter & Area

WORKED SOLUTION Question 10 · 4MA1/1HR January 2020

1 The regular hexagon has side
The regular hexagon has side length  cm, so its perimeter is

2 The isosceles triangle has perimeter
The isosceles triangle has perimeter



3 The perimeters are equal
The perimeters are equal:

4 Each side of the hexagon
Each side of the hexagon is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 11 5 marks Perimeter & Area

WORKED SOLUTION Question 11 · 4MA1/2H January 2020

1 Use trigonometry
Triangle  is right-angled, with

2 Use Pythagoras to find
Use Pythagoras to find :



3 Calculate area
So the semicircle has radius

4 The arc length of the
The arc length of the semicircle is

5 The perimeter of the shaded
The perimeter of the shaded shape is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 11 6 marks Perimeter & Area

WORKED SOLUTION Question 11 · 4MA1/1H May/November 2020

1 The average of the parallel
The average of the parallel sides is

2 Find the gradient
So the perpendicular height is

3 The horizontal offset on each
The horizontal offset on each side is



4 Use trigonometry
The acute angle between  and the horizontal is

5 Use trigonometry
So the interior angle  is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY/NOVEMBER 2020

Question 22 6 marks Perimeter & Area

WORKED SOLUTION Question 22 · 4MA1/1HR May/November 2020

1 Each side of the regular
Each side of the regular octagon is  cm.

2 Calculate area
For a regular octagon with side length ,



3 Calculate area
So the area of the whole octagon is

4 The unshaded triangle has
The unshaded triangle  has

5 Use trigonometry
So

6 Find the gradient
At the bottom, the unshaded trapezium  has parallel sides

7 Simplify surd
and height

8 Calculate area
So

9 The shaded area is
The shaded area is



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 2 3 marks Perimeter & Area

WORKED SOLUTION Question 2 · 4MA1/2HR January 2021

1 Calculate area
The semicircle has diameter , so its radius is .

2 The rectangle has area
The rectangle has area

3 Area of the semicircle
Area of the semicircle:

4 Shaded area
Shaded area:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 8 5 marks Perimeter & Area

WORKED SOLUTION Question 8 · 4MA1/2H January 2021

1 Triangle is right angled
Triangle  is right-angled:



2 Calculate area
Since  is a diameter, the radius of the circle is

3 Area of the circle
Area of the circle:

4 Area of triangle
Area of triangle :

5 The shaded area is
The shaded area is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 10 5 marks Perimeter & Area

WORKED SOLUTION Question 10 · 4MA1/1HR January 2021

1 The wall is a rectangle
The wall is a rectangle plus an isosceles triangle.

2 Rectangle area
Rectangle area:

3 Use trigonometry
For the triangle, half the base is  m.



4 Triangle area
Triangle area:

5 Total area
Total area:

6 Each tin covers
Each tin covers :

7 Calculate area
Omondi must buy whole tins, so he needs 6 tins.

✓ FINAL ANSWER

 tins.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 20 4 marks Perimeter & Area

WORKED SOLUTION Question 20 · 4MA1/2H January 2021

1 Let
Let

2 Given
Given

3 Find the gradient
so the side length of the regular hexagon is



4 Area of a regular hexagon
Area of a regular hexagon with side length  is

5 Find the gradient
So the area of the hexagon is

6 Find the gradient
The removed triangle  is equilateral, so its area is

7 The shaded area is
The shaded area is

8 Find the gradient
This is , so



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 3 4 marks Perimeter & Area

WORKED SOLUTION Question 3 · 4MA1/1H May 2021

1 Split the shape into a
Split the shape into a rectangle and a triangle.

2 Rectangle area
Rectangle area:

3 Use trigonometry
The triangle has base  and height , so its area is



4 Total area
Total area:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2021

Question 4 5 marks Perimeter & Area

WORKED SOLUTION Question 4 · 4MA1/1H November 2021

1 Area of the rectangular door
Area of the rectangular door:

2 The semicircular window has diameter
The semicircular window has diameter , so



3 Area of the semicircular window
Area of the semicircular window:

4 Shaded area for one coat
Shaded area for one coat:

5 Calculate area
For 2 coats:

6 Calculate area
Since 250 ml covers , varnish needed is

✓ FINAL ANSWER

 millilitres.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 10 4 marks Perimeter & Area

WORKED SOLUTION Question 10 · 4MA1/2H November 2021

1 Use trigonometry
In right-angled triangle ,

2 Calculate area
Since  is isosceles,



3 Calculate area
Also,

4 Perimeter
Perimeter:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2022

Question 5 4 marks Perimeter & Area

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

1 The lower rectangle has width
The lower rectangle has width  and height :

2 The top part is a
The top part is a trapezium of height

3 Find the gradient
The lower parallel side of this trapezium is



4 Area of the trapezium
Area of the trapezium:

5 Use
Use

✓ FINAL ANSWER

.

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



4MA1/1HR JUNE 2022

Question 11 6 marks Perimeter & Area



WORKED SOLUTION Question 11 · 4MA1/1HR June 2022

1 Use trigonometry
In right-angled triangle ,

2 Area of triangle
Area of triangle :

3 Area of triangle
Area of triangle :

4 Use trigonometry
Triangle  is right-angled, so

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 5 4 marks Perimeter & Area

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

1 Calculate area

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 10 5 marks Perimeter & Area

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

1 The area of the hexagon
The area of the hexagon can be found from coordinates or by splitting the shape.

2 Calculate area
It simplifies to



3 Calculate area
Given the area is ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 7 4 marks Perimeter & Area

WORKED SOLUTION Question 7 · 4MA1/2H June 2024

1 The bottom rectangle has area
The bottom rectangle has area



2 The top trapezium has height
The top trapezium has height , with parallel sides  and .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 8 6 marks Perimeter & Area

WORKED SOLUTION Question 8 · 4MA1/1HR May 2024

1 Use the trapezium area formula
Use the trapezium area formula:

2 Use trigonometry
Triangle  is right-angled with horizontal length



3 Calculate area
So

4 Perimeter
Perimeter:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 10 5 marks Perimeter & Area



WORKED SOLUTION Question 10 · 4MA1/2HR June 2024

1 The rectangle has area
The rectangle  has area

2 The height of the top
The height of the top trapezium is

3 Area of the top trapezium
Area of the top trapezium:

4 Total area
Total area:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 4 3 marks Perimeter & Area

WORKED SOLUTION Question 4 · 4WM1/01 May 2025

1 The shaded area is the
The shaded area is the triangle area minus the semicircle area.

2 Calculate area
The semicircle has diameter , so radius .



3 Calculate area
To 3 significant figures,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 9 5 marks Perimeter & Area

WORKED SOLUTION Question 9 · 4MA1/1H June 2025

1 Use trigonometry
Because the trapezium has one line of symmetry, each sloping side makes the same  angle with
the base.

2 Height
Height:

3 The top parallel side is
The top parallel side is



4 Area
Area:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 10 5 marks Perimeter & Area

WORKED SOLUTION Question 10 · 4WM1/01 May 2025

1 The trapezium is symmetrical. The
The trapezium is symmetrical. The horizontal shift from each sloping side is

2 Find the gradient
So the top parallel side is

3 The height is
The height is



4 Area of the trapezium
Area of the trapezium:

5 Calculate area
To 3 significant figures,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 19 5 marks Perimeter & Area

WORKED SOLUTION Question 19 · 4WM1/01R May 2025

1 Square area
Square area:

2 Triangle area
Triangle area:



3 Evaluate fraction
So

4 Calculate value
The positive solution is , so

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 1 2 marks Perimeter & Area

WORKED SOLUTION Question 1 · 4WM1/01 November 2025

1 Radius cm
Radius  cm.

✓ FINAL ANSWER

 cm to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 18 4 marks Perimeter & Area

WORKED SOLUTION Question 18 · 4WM1/01 November 2025

1 Calculate value

2 Solve quadratic equation
Using the quadratic formula,



3 The positive solution is
The positive solution is

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 21 4 marks Perimeter & Area

WORKED SOLUTION Question 21 · 4WM1/01 November 2025

1 Triangle area
Triangle area:

2 Circle area
Circle area:



3 Simplify surd
So

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 4 5 marks Perimeter & Area



WORKED SOLUTION Question 4 · 4WM1/01 May 2026

1 Find BD with Pythagoras

2 Semicircle arc
Diameter , so the arc is

3 Perimeter (BD is inside, not counted)

✓ FINAL ANSWER

 cm

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2026

Question 11 5 marks Perimeter & Area

WORKED SOLUTION Question 11 · 4MA1/1H June 2026

1 Solution | Step 1
Let the radius be . Then , so  cm.
The given area belongs to the semicircle.

2 Solution | Step 2

The identical triangles have hypotenuse 15 cm and horizontal leg r.



3 Solution | Step 3

The boundary contains the semicircular arc and the four outer triangle sides, but not the internal
diameter.

4 Solution | Step 4

Retain unrounded intermediate values.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Circles, Arcs & Sectors

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



4WM1/01 SPECIMEN

Question 18 4 marks Circles, Arcs & Sectors



WORKED SOLUTION Question 18 · 4WM1/01 Specimen

1 Write the shaded area
Rectangle area:

Area of the two circles:

So

2 Solve for x

3 Find the perimeter

4 Round to 3 significant figures

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 8 3 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 8 · 4MA1/1H January 2021

1 The inner radius is m
The inner radius is  m.

2 Calculate value
The path is  m wide, so the outer radius is



3 Perimeter of the path
Perimeter of the path:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 11 4 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 11 · 4MA1/2HR January 2021

1 The shaded sector is the
The shaded sector is the major sector:

2 Arc length
Arc length:

3 Perimeter
Perimeter:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 20 5 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 20 · 4MA1/2HR January 2021

1 Use trigonometry

2 The angle at the centre
The angle at the centre is twice the angle at the circumference, so

3 The shaded segment is
The shaded segment is:



4 Let the radius be
Let the radius be .

5 Sector area
Sector area:

6 Triangle area
Triangle area:

7 Use trigonometry
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 22 6 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 22 · 4MA1/2H January 2021

1 The radius of sector is
The radius of sector  is

2 Use trigonometry
The angle is , so the arc length of sector  is



3 Evaluate fraction
Therefore the perimeter of sector  is

4 Use trigonometry
In triangle ,

5 Use trigonometry
So

6 The perimeter of triangle is
The perimeter of triangle  is

7 Given that
Given that

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 12 2 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 12 · 4MA1/1H May 2021

1 Evaluate fraction

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 25 6 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 25 · 4MA1/1H May 2021

1 Use trigonometry
For the circle with centre :

2 The half chord length is
The half chord length is



3 Use trigonometry
For the circle with centre , let

4 Use trigonometry
The radius is , so

5 The common region is made
The common region is made from two minor segments.

6 Use trigonometry
For the circle with centre :

7 Use trigonometry
For the circle with centre :

8 Total area of region
Total area of region :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 9 5 marks Circles, Arcs & Sectors

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

1 Use trigonometry
In triangle ,



2 Calculate value
The semicircle has radius , so its diameter is .

3 Arc is a semicircle
Arc  is a semicircle:

4 Calculate value
Therefore

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 11 2 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 11 · 4MA1/1HR January 2022

1 Calculate area

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 16 4 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 16 · 4MA1/1H January 2022

1 Use trigonometry
The arc length is , and the angle is .

2 Area of the circle
Area of the circle:

✓ 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

.



Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 19 5 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 19 · 4MA1/1H June 2022

1 Area of sector
Area of sector :



2 Area of circle
Area of circle :

3 The sector area is twice
The sector area is twice the circle area:

4 Solve inequality
Since ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2022

Question 20 4 marks Circles, Arcs & Sectors

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

1 Let the radius of each
Let the radius of each circle be .

2 There are two circles across
There are two circles across the width of the square, so the side length of the square is

3 Area of the square
Area of the square:

4 Area of the four circles
Area of the four circles:



5 Calculate area
The shaded area is , so

6 The perimeter of the square
The perimeter of the square is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 4 5 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 4 · 4MA1/1HR May 2023

1 Simplify surd

2 The perimeter is the sum
The perimeter is the sum of three semicircular arcs:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2023

Question 22 6 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 22 · 4MA1/1H May 2023

1 The regular pentagon has side
The regular pentagon has side length  cm.

2 Use trigonometry
For a regular pentagon,



3 Use trigonometry
where  is the radius of the larger circle.

4 Area of the larger circle
Area of the larger circle:

5 Area of the regular pentagon
Area of the regular pentagon:

6 Let the radius of the
Let the radius of the smaller circle be .

7 The shaded area is
The shaded area is:

8 The unshaded area is
The unshaded area is:

9 Simplify surd
These are equal, so

✓ FINAL ANSWER



Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 5 3 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 5 · 4MA1/1H November 2023

1 Each semicircle has diameter
Each semicircle has diameter , so each has radius .

2 The total curved perimeter is
The total curved perimeter is three semicircles:



3 The two exposed straight parts
The two exposed straight parts are

4 Calculate value
So the perimeter is

✓ FINAL ANSWER

 to the nearest whole number.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 20 4 marks Circles, Arcs & Sectors

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

1 Use trigonometry
The triangle is equilateral with side length  cm.

2 Area of the triangle
Area of the triangle:

3 Use trigonometry
For an equilateral triangle, the inradius is



4 Simplify surd
So

5 Area of the circle
Area of the circle:

6 The shaded area is
The shaded area is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 5 4 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 5 · 4MA1/2HR June 2024

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

2 Perimeter of the square
Perimeter of the square:

3 Calculate value
The circle has diameter , so its circumference is



4 Total wire length
Total wire length:

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 13 3 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 13 · 4MA1/2HR June 2024

1 The arc length is
The arc length is

2 The perimeter is two radii
The perimeter is two radii plus the arc:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 20 4 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 20 · 4MA1/1H May 2024

1 Let the radius of the
Let the radius of the sector be .

2 The shaded segment is
The shaded segment is



3 Use trigonometry
The angle is , so

4 The perimeter of the shaded
The perimeter of the shaded segment is the arc  plus the chord .

5 Arc length
Arc length:

6 Chord length
Chord length:

7 Evaluate fraction
So the perimeter is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 21 5 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 21 · 4MA1/2H June 2024

1 Let the side length
Let the side length of the square be .

2 Square
The circle is inscribed in the square, so its radius is



3 The shaded area is the
The shaded area is the area of the square minus the area of the circle:

4 The diagonal of the square
The diagonal of the square is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 16 4 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 16 · 4MA1/1H November 2024

1 Use trigonometry
For triangle ,

2 Area of sector
Area of sector :

✓ FINAL ANSWER

.



Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 25 5 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 25 · 4MA1/2H November 2024

1 Use trigonometry
The circle has radius , so the inradius of the equilateral triangle is .



2 Use trigonometry
For an equilateral triangle with side length ,

3 Simplify surd
So

4 Area of the triangle
Area of the triangle:

5 Area of the circle
Area of the circle:

6 The shaded area is
The shaded area is

7 Simplify surd
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 11 2 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 11 · 4MA1/1H June 2025

1 Calculate area

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 14 4 marks Circles, Arcs & Sectors



WORKED SOLUTION Question 14 · 4WM1/01 May 2025

1 Sector area
Sector area:

2 To 3 significant figures
To 3 significant figures,

3 Triangle area
Triangle area:

4 To 3 significant figures
To 3 significant figures,

✓ FINAL ANSWER

 and .

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 22 6 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 22 · 4WM1/01R May 2025

1 Let the radius of sector
Let the radius of sector  be .

2 The shaded segment is the
The shaded segment is the segment cut off by chord  in the sector with centre .



3 Its area is
Its area is

4 Use trigonometry
Now find the chord :

5 Calculate value
In sector , the centre is , so the radius is

6 Use trigonometry
The arc  has angle , so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 25 6 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 25 · 4MA1/1HR June 2025

1 Let the radius of sector
Let the radius of sector  be .

2 The shaded segment is the
The shaded segment is the segment cut off by chord  in the sector with centre .



3 Its area is
Its area is

4 Use trigonometry
Now find the chord :

5 Calculate value
In sector , the centre is , so the radius is

6 Use trigonometry
The arc  has angle , so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 6 5 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 6 · 4MA1/2H November 2025

1 The circumference of the large
The circumference of the large circle is , so



2 The three equal small circles
The three equal small circles fit along the diameter of the large circle, so

3 Area of one small circle
Area of one small circle is

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 14 2 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 14 · 4WM1/01 November 2025

1 Calculate area

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 15 2 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 15 · 4MA1/1H November 2025

1 Calculate area

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 15 4 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 15 · 4MA1/2H June 2026

1 Solution | Step 1

Use the fraction of the full circle and choose the positive radius.

2 Solution | Step 2

The same central-angle fraction applies to the circumference.

3 Solution | Step 3

The sector perimeter contains both radii as well as the arc.



✓ FINAL ANSWER

 (1 decimal place).

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 23 6 marks Circles, Arcs & Sectors



WORKED SOLUTION Question 23 · 4WM1/01 May 2026

1 Let OP = r
Then . Shaded area:

2 Solve for r

3 Arcs

4 Straight edges and total
:

✓ FINAL ANSWER

 cm

Dr Eslam Ahmed · eliteigcse.com

TOPIC



Volume & Surface Area

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



4WM2/01 SPECIMEN

Question 22 5 marks Volume & Surface Area

WORKED SOLUTION Question 22 · 4WM2/01 Specimen

1 Calculate surface area
The curved surface area of a cone is

2 Calculate area
Here  and , so



3 Use Pythagoras to find the
Use Pythagoras to find the height of the cone:

4 Volume of the cone
Volume of the cone:

5 Volume of the hemisphere
Volume of the hemisphere:

6 Total volume
Total volume:

7 Calculate area
Since the volume is ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 13 3 marks Volume & Surface Area

WORKED SOLUTION Question 13 · 4MA1/2HR January 2020

1 Area of the trapezium cross
Area of the trapezium cross-section:

2 Volume of the prism
Volume of the prism:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 26 6 marks Volume & Surface Area



WORKED SOLUTION Question 26 · 4MA1/2H January 2020

1 Let the radius of the
Let the radius of the base of the cone be , and let the slant height be .

2 The volume of the cone
The volume of the cone is

3 Calculate area
The height is  cm, so

4 The slant height is found
The slant height is found using Pythagoras:

5 Calculate area
When the sector is joined to form the cone, the arc length of the sector becomes the circumference
of the cone base.



6 Cancel
Cancel :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 3 4 marks Volume & Surface Area

WORKED SOLUTION Question 3 · 4MA1/1H January 2021

1 The cross section is an
The cross-section is an L-shape.

2 Area of the lower rectangle
Area of the lower rectangle:



3 Area of the upper rectangle
Area of the upper rectangle:

4 Calculate area
So the cross-sectional area is

5 The full volume is
The full volume is

6 Calculate area
In the first  hours, the water level drops by  cm. This is the top rectangular part:

7 Calculate area
So the pumping rate is

8 Time to empty the whole
Time to empty the whole container:

9 Calculate area
Starting at , ten hours later is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 5 4 marks Volume & Surface Area



WORKED SOLUTION Question 5 · 4MA1/1HR January 2021

1 Calculate area
For the cuboid,

2 Calculate area
The cylinder has radius  and height .

3 Calculate area
Also,

✓ FINAL ANSWER

, and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 17 7 marks Volume & Surface Area



WORKED SOLUTION Question 17 · 4MA1/2H January 2021

1 The cross section is a
The cross-section is a trapezium with parallel sides  cm and  cm, and perpendicular height 
cm.

2 Calculate area
Since the trapezium is isosceles, the horizontal difference on each side is

3 Calculate area
So

4 The perimeter of the cross
The perimeter of the cross-section is

5 The length of the prism
The length of the prism is  cm, so the total surface area is

6 Use trigonometry
For the angle between  and the horizontal plane, the horizontal projection has length

7 Use trigonometry
The vertical height is , so

✓ FINAL ANSWER

, and .



Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 10 5 marks Volume & Surface Area

WORKED SOLUTION Question 10 · 4MA1/2H May 2021

1 Find the height of the
Find the height of the triangular cross-section:

2 Area of the triangular cross
Area of the triangular cross-section:

3 Volume of the prism
Volume of the prism:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 22 6 marks Volume & Surface Area



WORKED SOLUTION Question 22 · 4MA1/2H November 2021

1 Use trigonometry
The sphere has diameter , so its radius is

2 The volume of the sphere
The volume of the sphere is :

3 The rectangular base of the
The rectangular base of the pyramid has dimensions  and , so its area is

4 Use trigonometry
For the two faces with base , the slant height is

5 Their total area is
Their total area is

6 Use trigonometry
For the two faces with base , the slant height is



7 Their total area is
Their total area is

8 Total surface area
Total surface area:

9 Substitute
Substitute :

10 Correct to the nearest
Correct to the nearest :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 10 6 marks Volume & Surface Area

WORKED SOLUTION Question 10 · 4MA1/1HR January 2022

1 Jonty paints the four sides
Jonty paints the four sides and the top, but not the base.

2 Top
Top:



3 Two long sides
Two long sides:

4 Two short sides
Two short sides:

5 Total area
Total area:

6 Calculate area
Each tin covers , so the number of tins needed is

7 He must buy tins
He must buy  tins.

8 Calculate area
After the  increase, each tin costs . Before the increase:

9 Calculate area
Before the increase,  tins would cost

10 Calculate area
Since , Jonty is correct.

✓ FINAL ANSWER

Jonty is correct; before the increase the paint would have cost .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 22 5 marks Volume & Surface Area

WORKED SOLUTION Question 22 · 4MA1/1H June 2022

1 The cone has radius cm
The cone has radius  cm.

2 Calculate surface area
The curved surface area of the cone is

3 Calculate value
So



4 Use Pythagoras to find the
Use Pythagoras to find the height of the cone:

5 Volume of the cone
Volume of the cone:

6 Volume of the hemisphere
Volume of the hemisphere:

7 Total volume
Total volume:

8 Calculate volume
The volume is , so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



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 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

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 21 5 marks Volume & Surface Area

WORKED SOLUTION Question 21 · 4MA1/1H November 2023

1 The triangular cross section is
The triangular cross-section is triangle .

2 It is right angled at
It is right-angled at , with

3 Use trigonometry
and

4 Use trigonometry
So



5 Use trigonometry
and

6 Area of triangle
Area of triangle :

7 The length of the prism
The length of the prism is

8 Volume of the prism
Volume of the prism:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 23 5 marks Volume & Surface Area

WORKED SOLUTION Question 23 · 4MA1/1H May 2024

1 Define cone dimensions
The cone has radius  and height .



2 Volume of the cone
Volume of the cone:

3 The removed hemisphere has radius
The removed hemisphere has radius .

4 Volume of the hemisphere
Volume of the hemisphere:

5 The remaining solid has volume
The remaining solid has volume , so

6 Cancel
Cancel :

7 The solid hemisphere removed has
The solid hemisphere removed has radius .



8 Total surface area of a
Total surface area of a solid hemisphere is

9 Calculate value
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 5 4 marks Volume & Surface Area

WORKED SOLUTION Question 5 · 4MA1/1H November 2024

1 Calculate area

2 Calculate area
Since  litre,

✓ FINAL ANSWER

 litres.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 6 3 marks Volume & Surface Area

WORKED SOLUTION Question 6 · 4MA1/2H November 2024

1 The triangular end is a
The triangular end is a right triangle with sides , , and .

2 Area of the two triangular
Area of the two triangular ends:

3 Area of the three rectangles
Area of the three rectangles:

4 Total surface area
Total surface area:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 22 3 marks Volume & Surface Area

WORKED SOLUTION Question 22 · 4MA1/1H November 2024

1 The bowl is a hemispherical
The bowl is a hemispherical shell.

2 The volume of the metal
The volume of the metal is:

3 Volume of a hemisphere
Volume of a hemisphere:



4 Calculate volume
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 2 3 marks Volume & Surface Area

WORKED SOLUTION Question 2 · 4WM2/01 May 2025

1 Area of one trapezium
Area of one trapezium:

2 Perimeter of the trapezium
Perimeter of the trapezium:

3 Rectangular faces
Rectangular faces:

4 Total surface area
Total surface area:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 7 3 marks Volume & Surface Area

WORKED SOLUTION Question 7 · 4MA1/1H June 2025

1 Calculate area
For a cylinder,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 10 3 marks Volume & Surface Area

WORKED SOLUTION Question 10 · 4MA1/1HR June 2025

1 Capacity of the cuboid
Capacity of the cuboid:

2 Water already in the cuboid
Water already in the cuboid:



3 Volume of the full cylinder
Volume of the full cylinder:

4 Total water after pouring
Total water after pouring:

5 Calculate area
Since

6 the cuboid will not be
the cuboid will not be completely full.

✓ FINAL ANSWER

The cuboid will not be completely full.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 21 3 marks Volume & Surface Area

WORKED SOLUTION Question 21 · 4MA1/2H June 2025

1 The cuboid has dimensions
The cuboid has dimensions



2 Calculate volume
Its volume is , so

3 The total surface area is
The total surface area is

4 Substitute
Substitute :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 21 5 marks Volume & Surface Area

WORKED SOLUTION Question 21 · 4WM2/01R May 2025

1 Required
Cuboid has a square cross-section of side *x* cm and length (15−4*x*) cm. Find the maximum value
of the volume *V*.

2 Write V as a function
Write *V* as a function of *x*:
*V* = *x* ⋅ *x* ⋅ (15−4*x*) = *x*<sup>2</sup>(15−4*x*) = 15*x*<sup>2</sup> − 4*x*
<sup>3</sup>

3 Differentiate
Differentiate:

4 Set ( x 0 gives
Set :

(*x* = 0 gives zero volume, so the meaningful solution is *x* = 2.5.)



5 Second derivative test to confirm
Second derivative test to confirm maximum:

6 Calculate V max V max
Calculate *V*<sub>max</sub>:
*V*<sub>max</sub> = (2.5)<sup>2</sup> × (15−4×2.5) = 6.25 × 5 = 31.25 cm<sup>3</sup>

7 Note
Calculus optimisation: always verify the nature of the stationary point using . Also
check *x* \> 0 and 15 − 4*x* \> 0 (i.e. *x* \< 3.75) to ensure a valid cuboid.

✓ FINAL ANSWER

Maximum volume *V* = 31.25 cm<sup>3</sup>

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 23 3 marks Volume & Surface Area

WORKED SOLUTION Question 23 · 4WM2/01 May 2025

1 Evaluate fraction



2 Surface area
Surface area:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 25 5 marks Volume & Surface Area

WORKED SOLUTION Question 25 · 4WM2/01R May 2025

1 Required
Hemisphere H has radius *x* cm and volume 6174*π* cm<sup>3</sup>. A bowl is made by
removing an inner hemisphere, leaving 2 cm thickness. Find total surface area in terms of *π*.



2 Calculate volume
Find outer radius *x*. Volume of hemisphere :

3 Find inner radius r inner
Find inner radius:
*r*<sub>inner</sub> = 21 − 2 = 19 cm

4 Add 1
Three surfaces to add:
1. Outer curved surface (half-sphere, radius 21):
*A*<sub>1</sub> = 2*π*(21)<sup>2</sup> = 2*π* × 441 = 882*π*
2. Inner curved surface (half-sphere, radius 19):
*A*<sub>2</sub> = 2*π*(19)<sup>2</sup> = 2*π* × 361 = 722*π*
3. Flat annular ring at the top rim:
*A*<sub>3</sub> = *π*(21)<sup>2</sup> − *π*(19)<sup>2</sup> = *π*(441−361) = 80*π*

5 Total surface area A total
Total surface area:
*A*<sub>total</sub> = 882*π* + 722*π* + 80*π* = 1684*π*

6 Note
Three separate surfaces! Missing the flat annular ring is the most common error on this type of
question.

✓ FINAL ANSWER

Total surface area = 1684*π* cm<sup>2</sup>

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 26 5 marks Volume & Surface Area

WORKED SOLUTION Question 26 · 4MA1/2HR June 2025

1 The volume of a hemisphere
The volume of a hemisphere is



2 Evaluate fraction
For the original hemisphere ,

3 Cancel
Cancel :

4 The outer radius of the
The outer radius of the bowl is  cm.

5 Calculate value
The thickness is  cm, so the inner radius is

6 Total surface area of the
Total surface area of the bowl is:

7 outer curved hemisphere inner curved
- outer curved hemisphere
- inner curved hemisphere
- flat annular rim

8 Outer curved surface area
Outer curved surface area:

9 Inner curved surface area
Inner curved surface area:



10 Flat rim area
Flat rim area:

11 Total
Total:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 19 2 marks Volume & Surface Area

WORKED SOLUTION Question 19 · 4WM2/01 November 2025

1 Evaluate fraction

2 Calculate area
Surface Area = 4*π**r*<sup>2</sup>
 = 4 × *π* × 12<sup>2</sup>
 = 4 × *π* × 144
 = 576*π* ≈ 1809.557... cm<sup>2</sup>
Step 3: Round to 3 significant figures. 1809.557 → 1810 (the 1, 8, and 1 are the first three sig figs).

✓ FINAL ANSWER

1810 cm<sup>2</sup>

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 7 3 marks Volume & Surface Area

WORKED SOLUTION Question 7 · 4MA1/2H June 2026

1 Solution | Step 1

Use the stated radius, not a diameter.

2 Solution | Step 2

Prism volume equals cross-sectional area times length; equate the two volumes.

✓ FINAL ANSWER

 (3 significant figures).



Dr Eslam Ahmed · eliteigcse.com



4WM2/01R JUNE 2026

Question 11 4 marks Volume & Surface Area



WORKED SOLUTION Question 11 · 4WM2/01R June 2026

1 Find h from the volume

2 Curved surface

3 Two circular ends

4 Total

Keep  unrounded; using  gives .

✓ FINAL ANSWER

 cm

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 11 4 marks Volume & Surface Area

WORKED SOLUTION Question 11 · 4MA1/1HR June 2026

1 Solution | Step 1

The volume is the product of the three perpendicular edge lengths.

2 Solution | Step 2

There are two faces of each of the three rectangular sizes.

3 Solution | Step 3

Add all six face areas.



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R JUNE 2026

Question 20 5 marks Volume & Surface Area



WORKED SOLUTION Question 20 · 4WM2/01R June 2026

1 Volume of the solid

2 Solve for x

3 Outer curved surface = curved hemisphere
Radius :

✓ FINAL ANSWER

 cm

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Right-Angled Triangles -
Pythagoras & Trigonometry



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



4WM1/01 SPECIMEN

Question 10 6 marks Right-Angled Triangles - Pythagoras & Trigonometry



WORKED SOLUTION Question 10 · 4WM1/01 Specimen

1 Use Pythagoras for AB
In triangle ,

2 Find the area of triangle ABC

3 Find the area of triangle DAC

4 Use the triangle area formula
In triangle ,  and  are perpendicular.

✓ FINAL ANSWER

, .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 4 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 4 · 4MA1/2HR January 2020

1 Use trigonometry

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2020

Question 9 3 marks Right-Angled Triangles - Pythagoras & Trigonometry



WORKED SOLUTION Question 9 · 4MA1/1H January 2020

1 Use trigonometry

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 15 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 15 · 4MA1/1HR January 2020

1 Use trigonometry
In triangle ,

2 Use trigonometry
In triangle ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 10 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 10 · 4MA1/1H January 2021

1 Find the gradient
Since  is isosceles and  is the midpoint of ,  is perpendicular to .

2 Use trigonometry
In right triangle ,



3 Use trigonometry
Also,

4 The perimeter is
The perimeter is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 13 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 13 · 4MA1/2HR January 2021

1 The vertical height is opposite
The vertical height is opposite the  angle, and  is the hypotenuse.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 7 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 7 · 4MA1/2H May 2021

1 The side cm is opposite
The side  cm is opposite the  angle and  is the hypotenuse.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2021

Question 2 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 2 · 4MA1/1H November 2021

1 Use trigonometry

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2021

Question 12 6 marks Right-Angled Triangles - Pythagoras & Trigonometry



WORKED SOLUTION Question 12 · 4MA1/1H November 2021

1 (a)
(a)

2 Use trigonometry
So

3 (b) The angle of elevation
(b) The angle of elevation to the top of the radio mast is .

✓ FINAL ANSWER

(a) , (b) .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 3 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 3 · 4MA1/1H January 2022

1 Use trigonometry
Side  is opposite the  angle, and  is the hypotenuse.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 3 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 3 · 4MA1/1HR January 2022

1 Use trigonometry
Each triangle has hypotenuse  and one side .

2 Find the other side
Find the other side:

3 The exposed short vertical side
The exposed short vertical side is



4 Perimeter
Perimeter:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 12 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

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

1 The vertical difference between the
The vertical difference between the tops of the masts is

2 The horizontal distance is
The horizontal distance is .

✓ FINAL ANSWER

.



Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 14 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 14 · 4MA1/2H January 2022

1 Use trigonometry
The horizontal distance is  and the zip wire is .

2 Vertical difference
Vertical difference:



3 Use trigonometry
Since the shorter post is ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2022

Question 6 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

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

1 Use trigonometry
In the right-angled triangle,  is adjacent to the  angle and  is the hypotenuse.

✓ FINAL ANSWER

.

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



4MA1/1H MAY 2023

Question 5 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 5 · 4MA1/1H May 2023

1 Triangle is right angled
Triangle  is right-angled:

2 Use trigonometry
For rectangle ,

3 Perimeter of the shaded shape
Perimeter of the shaded shape:



✓ 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 NOVEMBER 2023

Question 2 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

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

1 Use trigonometry
In triangle ,

2 Use trigonometry
So



3 Use trigonometry
In triangle ,

✓ FINAL ANSWER

 to 1 decimal place.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

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

WORKED SOLUTION Question 10 · 4MA1/1H November 2023

1 Let the perpendicular from meet
Let the perpendicular from  meet  at .

2 Use trigonometry
In right-angled triangle ,



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 5 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 5 · 4MA1/2H June 2024

1 Use trigonometry
The hypotenuse is , and  is opposite the  angle.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 11 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 11 · 4MA1/1H May 2024

1 Find the gradient
Since , the perpendicular support from  meets  at its midpoint.



2 Use trigonometry
In right-angled triangle ,

3 A whole number of metres
A whole number of metres must be bought, so buy  m for .

4 Total length needed
Total length needed:

5 Cost
Cost:

✓ FINAL ANSWER

 euros.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 3 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 3 · 4MA1/2H November 2024

1 Use trigonometry
In the right-angled triangle,  is adjacent to the  angle.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

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

WORKED SOLUTION Question 12 · 4MA1/1H November 2024

1 Use trigonometry
In triangle ,



2 Use trigonometry
In triangle ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 8 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 8 · 4WM1/01R May 2025

1 Use trigonometry
In right triangle ,



2 Use trigonometry
In right triangle ,

✓ FINAL ANSWER

 cm to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 9 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 9 · 4MA1/1HR June 2025

1 Use trigonometry

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

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

WORKED SOLUTION Question 10 · 4MA1/2H June 2025

1 Use trigonometry
In triangle ,

2 Use trigonometry
Given ,



3 Use trigonometry
In triangle ,

4 Use trigonometry
So

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 11 5 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 11 · 4MA1/2HR June 2025

1 Use trigonometry
In right-angled triangle ,

2 Use trigonometry
Since ,



3 Use trigonometry
In right-angled triangle ,

4 Area of triangle is
Area of triangle  is

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 13 5 marks Right-Angled Triangles - Pythagoras & Trigonometry



WORKED SOLUTION Question 13 · 4WM1/01R May 2025

1 The height of the building
The height of the building is

2 Use trigonometry
The extra height from  to  is

3 Use trigonometry
So

4 Use trigonometry
For the angle of elevation  from ,

✓ FINAL ANSWER

 m, angle of elevation .

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 9 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 9 · 4WM1/01 November 2025

1 Simplify surd

2 Calculate value
Since  is on the positive -axis and ,



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 11 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 11 · 4WM1/01 November 2025

1 Use trigonometry
First find :

2 Angle
Angle :



3 Angle
Angle :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 11 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 11 · 4MA1/1H November 2025

1 Use trigonometry
First find :



2 Angle
Angle :

3 Angle
Angle :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 11 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 11 · 4MA1/2H November 2025

1 Use the area to find
Use the area to find :

2 Use trigonometry
Then



3 Perimeter
Perimeter:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 1 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 1 · 4MA1/2HR June 2026

1 Solution | Step 1

Use Pythagoras because the 20 cm and 48 cm sides meet at the right angle.

2 Solution | Step 2

Take the positive square root because x is a length.

✓ FINAL ANSWER

, so the hypotenuse is .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2026

Question 2 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 2 · 4MA1/1H June 2026

1 Solution | Step 1

The side of length 10 cm is the hypotenuse and x is adjacent to the given angle.

2 Solution | Step 2

Multiply by 10 and round only the final value.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 2 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 2 · 4WM1/01 May 2026

1 Choose the ratio
 is next to the  angle and  cm is the hypotenuse, so use cosine.

2 Calculate

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 11 5 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 11 · 4MA1/2HR June 2026

1 Solution | Step 1

All sides of the square have length equal to the square root of its area, and DC=EG.

2 Solution | Step 2

Relative to angle E, FG is opposite and EG is adjacent.

3 Solution | Step 3

The base EG and height FG are perpendicular.



✓ FINAL ANSWER

 (1 decimal place).

Dr Eslam Ahmed · eliteigcse.com

TOPIC

3D Pythagoras & Trigonometry

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





4WM1/01 SPECIMEN

Question 19 4 marks 3D Pythagoras & Trigonometry



WORKED SOLUTION Question 19 · 4WM1/01 Specimen

1 Find AD
In triangle ,

2 Find DB in the base
The base  is a rectangle, so

3 Use the projection triangle
The projection of  on the plane is . Let the required angle be .

4 Calculate the angle

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2020

Question 19 4 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 19 · 4MA1/1H January 2020

1 The projection of onto the
The projection of  onto the base plane is the diagonal of the base rectangle:

2 Use trigonometry
The vertical height is , so

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY/NOVEMBER 2020

Question 17 6 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 17 · 4MA1/1HR May/November 2020

1 Use trigonometry
(a)  is vertically above , so the vertical height from  to  is .



2 The projection of on the
The projection of  on the base is :

3 Answer
Answer: .

4 (b) In the trapezium cross
(b) In the trapezium cross-section,  and the horizontal distance is , so the difference in
vertical heights is

5 Use trigonometry
Since , the height .

6 The projection of on the
The projection of  on the base is , so

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 22 4 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 22 · 4MA1/2HR January 2021

1 Use trigonometry
Since , triangle  is isosceles.



2 The line from to the
The line from  to the midpoint  bisects angle .

3 Use trigonometry
In right triangle ,

4 Use trigonometry
Since  is vertically above , the projection of  onto the horizontal plane is .

5 Let the required angle be
Let the required angle be .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 22 4 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 22 · 4MA1/1H May 2021

1 Calculate value
The triangular end is isosceles, with

2 The perpendicular height of the
The perpendicular height of the triangle is found by halving :



3 The projection of on the
The projection of  on the horizontal base goes from  to the midpoint of . Its length is

4 Use trigonometry
So, for the angle  between  and the base,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 19 3 marks 3D Pythagoras & Trigonometry

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

1 The projection of onto the
The projection of  onto the field is .

2 Use trigonometry
The vertical height is , so



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 21 5 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 21 · 4MA1/1H January 2022

1 Let
Let



2 Use trigonometry
Since  is a square,

3 Use trigonometry
Since  is an equilateral triangle, the height from  to  is

4 Use trigonometry
Therefore the vertical height from the base to  is

5 Use trigonometry
Also,

6 Find the midpoint
Since  is the midpoint of , the horizontal distance from  to  is



7 Use trigonometry
In right triangle ,

8 Rationalise the denominator
Rationalise the denominator:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 18 4 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 18 · 4MA1/1HR June 2022

1 The cube has side length
The cube has side length  cm.

2 Find the midpoint
Let  be the midpoint of  and  be the midpoint of .

3 The changes in the three
The changes in the three perpendicular directions from  to  are



4 Use trigonometry
So by 3D Pythagoras,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



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

, 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 22 6 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 22 · 4MA1/1HR May 2024

1 Use trigonometry
Use coordinates with



2 Use trigonometry
Since

3 take
take

4 The centre of the rectangular
The centre of the rectangular base  is

5 Find the midpoint
Point  is the midpoint of .

6 Use trigonometry
Now



7 Use the scalar product formula
Use the scalar product formula:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 20 3 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 20 · 4MA1/1HR June 2025

1 Use trigonometry
In the rectangle , use Pythagoras with the diagonal :



2 Use trigonometry
Now use Pythagoras in triangle :

✓ FINAL ANSWER

 to 3 significant figures

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 20 3 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 20 · 4WM1/01R May 2025

1 Use trigonometry
In the rectangle , use Pythagoras with the diagonal :



2 Use trigonometry
Now use Pythagoras in triangle :

✓ FINAL ANSWER

 to 3 significant figures

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 23 3 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 23 · 4MA1/2HR June 2025

1 Use trigonometry

2 The point is vertically above
The point  is vertically above , so triangle  is right-angled at .



3 Find the midpoint
Since  is the midpoint of ,

4 Use trigonometry
In right triangle ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 23 6 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 23 · 4WM1/01 May 2025

1 Point is cm from along
Point  is  cm from  along . The horizontal distance from  to the point directly below  is

2 Use trigonometry
Using the angle of elevation,



3 Use trigonometry
So

4 Use trigonometry
On the top face,

5 Use trigonometry
Also,

6 Use cosine rule
Use the cosine rule in triangle .

7 Use trigonometry
To the nearest degree,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 24 4 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 24 · 4MA1/2H June 2025

1 Let
Let



2 Find the midpoint
Since  is the centre of the square base and  is the midpoint of ,

3 Use trigonometry
Since , the point  is vertically above .

4 Use trigonometry
In right triangle ,

5 The distance from the centre
The distance from the centre of a square to a vertex is half the diagonal:

6 Use trigonometry
In right triangle ,

7 Use trigonometry
So



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 26 5 marks 3D Pythagoras & Trigonometry



WORKED SOLUTION Question 26 · 4WM1/01 November 2025

1 Use trigonometry
From triangle ,

2 Simplify surd
Since ,

3 Simplify surd
The horizontal distance from  to the point below  is

4 Use trigonometry
If  is the angle of elevation,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 26 5 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 26 · 4MA1/1H November 2025

1 The horizontal base is a
The horizontal base  is a rectangle.



2 Use trigonometry
So the horizontal distance from  to  is

3 Use trigonometry
The angle of elevation of  from  is .

4 Use trigonometry
Since  is vertically above ,

5 The prism has the same
The prism has the same cross section throughout, so

6 Use trigonometry
Also

7 Area of the trapezium cross
Area of the trapezium cross section :



8 Volume of the prism
Volume of the prism:

9 Correct to 3 significant figures
Correct to 3 significant figures:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 19 3 marks 3D Pythagoras & Trigonometry



WORKED SOLUTION Question 19 · 4WM1/01 May 2026

1 Drop M to the base
 is above the midpoint  of , so  and .

2 Length PN

3 Angle

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2026

Question 25 5 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 25 · 4MA1/1H June 2026

1 Solution | Step 1

Use right triangle ABF.

2 Solution | Step 2

Apply the given BF:BT ratio.



3 Solution | Step 3

AB is perpendicular to BC in the rectangular base, so triangle ABT is right-angled at B.

4 Solution | Step 4
The projection of FT onto plane ABCD is AT because F lies vertically above A. Therefore the required
angle is .
A line-plane angle is the angle between the line and its perpendicular projection onto the plane.

5 Solution | Step 5

Use right triangle FAT and round to one decimal place.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Sine & Cosine Rules

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



4MA1/1H JANUARY 2020

Question 14 5 marks Sine & Cosine Rules

WORKED SOLUTION Question 14 · 4MA1/1H January 2020

1 (a)
(a)

2 Answer
Answer: .



3 Use trigonometry
(b) In triangle ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 21 6 marks Sine & Cosine Rules

WORKED SOLUTION Question 21 · 4MA1/1HR January 2020

1 Use trigonometry
In triangle ,  and .

2 Find the gradient
Since this is a prism,  is perpendicular to the cross section, so triangle  is right-angled at .

3 The area of triangle is
The area of triangle  is .



4 Use trigonometry
Using

5 Use trigonometry
The angle  is obtuse, so

6 Use the cosine rule
Use the cosine rule:

7 Correct to one decimal place
Correct to one decimal place:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 18 5 marks Sine & Cosine Rules

WORKED SOLUTION Question 18 · 4MA1/2H November 2021

1 Area of triangle
Area of triangle :

2 Find using the cosine rule
Find  using the cosine rule:

3 Area of triangle
Area of triangle :



4 Total area
Total area:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 9 4 marks Sine & Cosine Rules

WORKED SOLUTION Question 9 · 4MA1/1H January 2022

1 Use cosine rule
Split the isosceles triangle into two right-angled triangles.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 16 5 marks Sine & Cosine Rules

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

1 Use trigonometry
For triangle ,

2 Use trigonometry
The angle  is acute, so



3 Find
Find :

4 Use trigonometry
Now use cosine rule in triangle :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 23 6 marks Sine & Cosine Rules

WORKED SOLUTION Question 23 · 4MA1/2H January 2022

1 Use trigonometry
In triangle ,



2 Use the sine rule
Use the sine rule:

3 Use trigonometry
Since angle  is obtuse,

4 Use trigonometry
Now find angle :

5 Area of triangle
Area of triangle :

6 Correct to 3 significant figures
Correct to 3 significant figures:



✓ 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



4MA1/1HR JUNE 2022

Question 17 5 marks Sine & Cosine Rules

WORKED SOLUTION Question 17 · 4MA1/1HR June 2022

1 Height of the parallelogram
Height of the parallelogram:

2 Use cosine rule
The horizontal offset from  to  is

3 Use trigonometry
So the horizontal distance from  to  is



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 18 5 marks Sine & Cosine Rules

WORKED SOLUTION Question 18 · 4MA1/1H June 2022

1 Use trigonometry
First use the cosine rule to find :

2 Use trigonometry
Now use the sine rule:



✓ FINAL ANSWER

.

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



4MA1/1HR MAY 2023

Question 25 6 marks Sine & Cosine Rules

WORKED SOLUTION Question 25 · 4MA1/1HR May 2023

1 The two sides around the
The two sides around the  angle are

2 Use trigonometry
Using the area formula,



3 Use trigonometry
Since ,

4 Use trigonometry
So

5 Use cosine rule
Use the cosine rule to find :

6 Use trigonometry
The largest side is , so the largest angle is .

7 Use trigonometry
Using the cosine rule again:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 15 3 marks Sine & Cosine Rules

WORKED SOLUTION Question 15 · 4MA1/2HR June 2024

1 A regular pentagon has interior
A regular pentagon has interior angle

2 Use trigonometry
Since  is a straight line,



3 Area of triangle is
Area of triangle  is

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 15 3 marks Sine & Cosine Rules

WORKED SOLUTION Question 15 · 4MA1/1HR May 2024

1 Let
Let

2 Use the area formula
Use the area formula:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 19 5 marks Sine & Cosine Rules

WORKED SOLUTION Question 19 · 4MA1/1H May 2024

1 Use trigonometry
In triangle ,

2 Use trigonometry
By the sine rule,



3 Use trigonometry
Now use cosine rule in triangle :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 20 5 marks Sine & Cosine Rules



WORKED SOLUTION Question 20 · 4MA1/1H June 2025

1 Use trigonometry
First use triangle .

2 Use cosine rule
Use the cosine rule to find :

3 Use trigonometry
In triangle ,

4 Use the sine rule
Use the sine rule:

5 Use trigonometry
Correct to 3 significant figures,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 21 5 marks Sine & Cosine Rules

WORKED SOLUTION Question 21 · 4WM1/01 May 2025

1 Use trigonometry
First find  in triangle  using the cosine rule.

2 Use trigonometry
In triangle , use the sine rule.



3 Use trigonometry
To 3 significant figures,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 19 3 marks Sine & Cosine Rules

WORKED SOLUTION Question 19 · 4WM1/01 November 2025

1 Use cosine rule
Use the cosine rule for angle :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 19 3 marks Sine & Cosine Rules

WORKED SOLUTION Question 19 · 4MA1/1H November 2025

1 Use cosine rule
Use the cosine rule for angle :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 15 5 marks Sine & Cosine Rules



WORKED SOLUTION Question 15 · 4WM1/01 May 2026

1 (a) Cosine rule

2 Square root

3 (b) Area formula

✓ FINAL ANSWER

(a)  cm (b)  cm

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2026

Question 16 5 marks Sine & Cosine Rules

WORKED SOLUTION Question 16 · 4MA1/1H June 2026

1 Part (a) | Step 1

The included angle is between the two given sides.

2 Part (a) | Step 2

Take the positive square root for a length.



3 Part (b) | Step 1

Use half the product of the two sides and the sine of their included angle.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 22 4 marks Sine & Cosine Rules

WORKED SOLUTION Question 22 · 4MA1/1HR June 2026

1 Solution | Step 1

The three triangle angles sum to 180 degrees.

2 Solution | Step 2

Match each side to its opposite angle in the sine rule.

3 Solution | Step 3

Use half the product of two sides times the sine of their included angle; retain unrounded values.



4 Solution | Step 4

Round only the final area.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Congruent Shapes

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





4MA1/2HR JANUARY 2020

Question 12 3 marks Congruent Shapes

WORKED SOLUTION Question 12 · 4MA1/2HR January 2020

1 Each congruent isosceles triangle has
Each congruent isosceles triangle has two angles of .

2 Use trigonometry
So the angle at the point between the two polygons is



3 The two regular polygons have
The two regular polygons have equal interior angles. Around the point:

4 The exterior angle is
The exterior angle is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com

TOPIC



Similar Shapes

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



4MA1/2H NOVEMBER 2021

Question 4 4 marks Similar Shapes

WORKED SOLUTION Question 4 · 4MA1/2H November 2021

1 The scale factor from triangle
The scale factor from triangle  to triangle  is



2 Evaluate fraction
Given ,

✓ FINAL ANSWER

, and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 3 3 marks Similar Shapes

WORKED SOLUTION Question 3 · 4MA1/2H January 2022

1 The scale factor from triangle
The scale factor from triangle  to triangle  is



2 Evaluate fraction
So

3 Calculate value
Also  corresponds to , so

✓ FINAL ANSWER

, and .

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



4MA1/1HR MAY 2023

Question 3 4 marks Similar Shapes

WORKED SOLUTION Question 3 · 4MA1/1HR May 2023

1 Evaluate fraction
The scale factor from  to  is

2 Evaluate fraction
Since  corresponds to ,



3 Calculate value
Since  corresponds to ,

✓ FINAL ANSWER

, and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 12 4 marks Similar Shapes

WORKED SOLUTION Question 12 · 4MA1/2HR June 2024

1 Find the gradient
Since , triangles  and  are similar.



2 Find the gradient
Also

so

3 Find the gradient
Therefore

4 Find the gradient
Given ,

5 Find the gradient
So

6 Find the gradient
For part (b),



7 Find the gradient
Using similarity,

✓ FINAL ANSWER

(a) , (b) .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 10 5 marks Similar Shapes

WORKED SOLUTION Question 10 · 4MA1/1H November 2024

1 Use trigonometry
In the larger triangle,

2 The scale factor from the
The scale factor from the large triangle to the small triangle is



3 Evaluate fraction
So

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 5 4 marks Similar Shapes

WORKED SOLUTION Question 5 · 4MA1/2H June 2025

1 Evaluate fraction
The scale factor from  to  is

2 Calculate value
Since  corresponds to ,



3 Calculate value
Since  corresponds to ,

✓ FINAL ANSWER

, .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 6 4 marks Similar Shapes

WORKED SOLUTION Question 6 · 4WM2/01 May 2025

1 Evaluate fraction
The scale factor from  to  is

2 Calculate value
So



3 Evaluate fraction
and

✓ FINAL ANSWER

, .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 4 3 marks Similar Shapes

WORKED SOLUTION Question 4 · 4MA1/2H November 2025

1 The scale factor from the
The scale factor from the largest quadrilateral to the middle quadrilateral is

2 Evaluate fraction
So the side corresponding to  in the middle shape is

3 The scale factor from the
The scale factor from the middle quadrilateral to the smallest quadrilateral is



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 5 3 marks Similar Shapes

WORKED SOLUTION Question 5 · 4WM2/01 November 2025

1 Identify matching sides
Step 1: Identify corresponding sides from the similar shapes. Looking at the given
angles/orientations:

2 Left side A B corresponds
Left side *AB* corresponds to *EF* and *I**J*.

3 Top side B C corresponds
Top side *BC* corresponds to *FG* and *J**K*.

4 Right side C D corresponds
Right side *CD* corresponds to *GH* and *K**L*.



5 We are given C D
We are given *CD* = 60 (wait, diagram check: *BC* is the top side labeled 60, *AB* = 28. On
middle shape *EF* = 7, *GH* = 18. On right shape *KL* = 6, *J**K* is unknown). Let’s use the
explicit lengths:

6 Find scale factors
Step 2: Find scale factors. Scale factor from *ABCD* to *EFGH* using the left sides:

So, .

7 Scale factor from E F
Scale factor from *EFGH* to *IJKL* using the right sides (*GH* and *KL*):

8 Calculate J K
Step 3: Calculate *JK*. Side *JK* corresponds to *F**G*.

✓ FINAL ANSWER

5 cm

Dr Eslam Ahmed · eliteigcse.com

Misplaced &



TOPIC

Area & Volume of Similar Shapes

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



4WM2/01 SPECIMEN

Question 19 4 marks Area & Volume of Similar Shapes



WORKED SOLUTION Question 19 · 4WM2/01 Specimen

1 The volume of statue is
The volume of statue  is  of the volume of statue , so the volume scale factor is

2 Calculate area
For similar solids:

3 The surface area scale factor
The surface area scale factor is therefore

4 Convert standard form
So the percentage decrease in surface area is

5 Calculate area
Correct to 3 significant figures,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 20 5 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 20 · 4MA1/1HR January 2020

1 The two cones are similar
The two cones are similar.

2 The large cone has height
The large cone has height  and base radius .



3 The small cone has height
The small cone has height , so its linear scale factor compared with the large cone is

4 Define cone dimensions
So the small cone has radius

5 Volume of the large cone
Volume of the large cone:

6 Volume of the small cone
Volume of the small cone:

7 Calculate volume
So the volume of the frustum is

8 Calculate volume
The sphere has radius , so its volume is

9 The two volumes are equal
The two volumes are equal:



10 Divide by
Divide by :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 20 4 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 20 · 4MA1/2HR January 2020

1 The two vases are similar
The two vases are similar.

2 Their heights are in the
Their heights are in the ratio

3 Split the ratio
So their surface areas are in the ratio



4 The total surface area is
The total surface area is , so there are

5 parts altogether
parts altogether.

6 Surface area of vase A
Surface area of vase A:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 20 3 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 20 · 4MA1/1H May/November 2020

1 Shape R has surface area
Shape R has surface area  and volume .

2 Shape S has surface area
Shape S has surface area .

3 Surface area ratio S R
Surface area ratio S:R:

4 Split the ratio
So the linear ratio S:R is

5 Split the ratio
Therefore the volume ratio S:R is

6 Volume of S
Volume of S:



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 20 3 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 20 · 4MA1/1H January 2021

1 The volume ratio of solid
The volume ratio of solid A to solid B is

2 Simplify
Simplify:

3 Split the ratio
So the linear ratio is



4 Surface area ratio
Surface area ratio:

5 Solid B has surface area
Solid B has surface area , so solid A has surface area

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 20 3 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 20 · 4MA1/2H May 2021

1 Split the ratio
The surface area ratio of the small block to the large block is

2 Split the ratio
So the linear ratio is

3 Split the ratio
Therefore the volume ratio is

4 The small block has volume
The small block has volume .

5 Large block volume
Large block volume:



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 17 4 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 17 · 4MA1/1H January 2022

1 Calculate area
The linear scale factor from vase  to vase  is

2 Calculate area
So the volume scale factor is



3 Let the volume of vase
Let the volume of vase  be .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 18 4 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 18 · 4MA1/1HR January 2022

1 Split the ratio
Surface area ratio , so the length ratio is

2 Split the ratio
Volume ratio , so the length ratio is

3 Split the ratio
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 20 4 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 20 · 4MA1/1HR June 2022

1 The volume of statue is
The volume of statue  is  less than statue , so the volume scale factor is .

2 Calculate area
For similar solids, the linear scale factor is the cube root of the volume scale factor:

3 Surface area scale factor is
Surface area scale factor is the square of the linear scale factor:



4 Calculate area
So statue  has  of the surface area of statue .

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

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



4MA1/1H MAY 2023

Question 23 5 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 23 · 4MA1/1H May 2023

1 The small and large square
The small and large square-based pyramids are similar.



2 Their heights are
Their heights are

3 Square of the frustum
So the side length of the top square of the frustum is

4 The vertical height of the
The vertical height of the frustum is

5 Evaluate fraction
For one trapezium face, the difference between the half-side lengths is

6 Simplify surd
So the slant height of the trapezium face is

7 Area of one trapezium face
Area of one trapezium face:

8 Area of four trapezium faces
Area of four trapezium faces:

9 Add the top and bottom
Add the top and bottom square faces:

10 Total surface area
Total surface area:



11 Correct to the nearest whole
Correct to the nearest whole number:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 23 5 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 23 · 4MA1/1H November 2023

1 The area ratio of solid
The area ratio of solid A to solid B is

2 Split the ratio
So the linear ratio A:B is

3 Split the ratio
Therefore the volume ratio A:B is



4 Calculate volume
The volumes are  and , so

5 Use index laws
Write  as a power of 2:

6 Evaluate fraction
So

7 The height of solid A
The height of solid A is

8 Split the ratio
Since the linear ratio A:B is , the height of solid B is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 23 5 marks Area & Volume of Similar Shapes

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

1 The large cone has height
The large cone has height  cm and radius  cm.



2 The small cone has radius
The small cone has radius . Since the cones are similar,

3 Evaluate fraction
So for the small cone,

4 Volume of the large cone
Volume of the large cone:

5 Volume of the small cone
Volume of the small cone:

6 The frustum volume is
The frustum volume is

7 Evaluate fraction
So



8 Cancel
Cancel :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 18 4 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 18 · 4MA1/1HR May 2024

1 Calculate area
The linear scale factor from vase  to vase  is

2 Calculate area
So the surface area scale factor is



3 Calculate surface area
Let the surface area of vase  be .

4 Calculate area
Therefore the surface area of vase  is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 24 5 marks Area & Volume of Similar Shapes



WORKED SOLUTION Question 24 · 4MA1/2HR June 2024

1 The hemisphere has radius
The hemisphere has radius , so its height is .

2 The total height of solid
The total height of solid S is , so the cone height is

3 Volume of the cone
Volume of the cone:

4 Volume of the hemisphere
Volume of the hemisphere:

5 Calculate volume
So the volume of solid S is

6 Calculate volume
The sphere has radius , so its volume is

7 This is times the volume
This is  times the volume of S:



8 Cancel
Cancel :

9 Calculate volume
For solid T, the volume scale factor is .

10 Calculate area
So the linear scale factor is , and the surface area scale factor is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 25 4 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 25 · 4WM2/01 May 2025

1 Linear scale factor from solid
Linear scale factor from solid  to solid :

2 Calculate volume
So the volume scale factor is

3 Let the volume of be
Let the volume of  be . Then

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 26 4 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 26 · 4MA1/1HR June 2025

1 The volume of vase is
The volume of vase  is  more than vase , so

2 Calculate area
For similar solids, volume scale factor is the cube of the linear scale factor:



3 The height of vase is
The height of vase  is , so the linear scale factor from  to  is .

4 Calculate area
Therefore the linear scale factor from  to  is

5 Surface area scale factor is
Surface area scale factor is the square of the linear scale factor:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 26 4 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 26 · 4MA1/2H June 2025

1 The heights of solids A
The heights of solids A and B are  cm and  cm.

2 Split the ratio
So the volumes are in the ratio

3 The difference in volume is
The difference in volume is

4 parts
parts.

5 Evaluate fraction
This difference is , so one part is



6 Volume of solid A
Volume of solid A:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 23 3 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 23 · 4WM2/01 November 2025

1 Calculate area

2 Simplify surd

3 Calculate volume

4 Calculate volume

 = 84 × 27 = 2268

✓ FINAL ANSWER

2268 cm<sup>3</sup>

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 23 3 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 23 · 4MA1/2H November 2025

1 Surface area ratio Q P
Surface area ratio Q:P:

2 Split the ratio
So the linear ratio Q:P is

3 Split the ratio
Therefore the volume ratio Q:P is

4 Shape P has volume
Shape P has volume .

5 Volume of Q
Volume of Q:



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 6 3 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 6 · 4MA1/1HR June 2026

1 Solution | Step 1

The marked corresponding bases give the linear scale factor from A to B.

2 Solution | Step 2

The 5 cm measurement is the perpendicular height.

3 Solution | Step 3

Areas scale by the square of the linear scale factor.



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 23 5 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 23 · 4MA1/2HR June 2026

1 Solution | Step 1

Corresponding lengths have the cube-root ratio of volumes.

2 Solution | Step 2

Corresponding lengths have the square-root ratio of surface areas.

3 Solution | Step 3
Take  units. Then  and , so

Align the shared K-length and compare the increase relative to L.

✓ FINAL ANSWER

, so the height is  greater.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 24 5 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 24 · 4MA1/2H June 2026

1 Solution | Step 1
The straight generators shown through  give equal vertex angles, so the cones are similar. The area
ratio  gives length ratio .
For similar solids, surface areas scale as the square of corresponding lengths.

2 Solution | Step 2
The heights total , so

Split the total in the common length ratio 2:3.



3 Solution | Step 3

Use the volume of the first cone and choose a positive radius.

4 Solution | Step 4

Radii scale by the same factor as the heights.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Circle Theorems

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



4WM2/01 SPECIMEN

Question 14 5 marks Circle Theorems



WORKED SOLUTION Question 14 · 4WM2/01 Specimen

1 Use trigonometry
In cyclic quadrilateral , opposite angles add to .

2 Reason opposite angles in a
Reason: opposite angles in a cyclic quadrilateral add to .

3 Use trigonometry
By the alternate segment theorem,

4 Use trigonometry
In triangle ,

5 The angle at the centre
The angle at the centre is twice the angle at the circumference standing on the same chord :

6 Use trigonometry
Since , triangle  is isosceles:

✓ FINAL ANSWER

; reason: opposite angles in a cyclic quadrilateral; .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 13 4 marks Circle Theorems

WORKED SOLUTION Question 13 · 4MA1/2H January 2020

1 Use trigonometry
Since  is a diameter,

2 Given
Given



3 Use trigonometry
So

4 Opposite angles in a cyclic
Opposite angles in a cyclic quadrilateral add to :

5 Use trigonometry
At ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 14 4 marks Circle Theorems

WORKED SOLUTION Question 14 · 4MA1/1HR January 2020

1 Angle and central angle stand
Angle  and central angle  stand on the same arc .

2 The angle at the centre
The angle at the centre is twice the angle at the circumference:

3 Use trigonometry
Since , triangle  is isosceles.



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 18 2 marks Circle Theorems

WORKED SOLUTION Question 18 · 4MA1/2HR January 2020

1 Use the intersecting chords theorem
Use the intersecting chords theorem:

2 Substitute the values
Substitute the values:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY/NOVEMBER 2020

Question 15 4 marks Circle Theorems



WORKED SOLUTION Question 15 · 4MA1/1HR May/November 2020

1 Proof
By the alternate segment theorem, the angle between tangent  and chord  equals the angle
in the opposite segment:

Given

Angles  and  stand on the same chord , so

In triangle ,

So

These are alternate interior angles, so

✓ FINAL ANSWER

The tangent  is parallel to .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 16 4 marks Circle Theorems

WORKED SOLUTION Question 16 · 4MA1/1H May/November 2020

1 (a) Opposite angles in cyclic
(a) Opposite angles in cyclic quadrilateral  add to :



2 (b) The angle at the
(b) The angle at the centre is twice the angle at the circumference standing on the same arc :

3 The reflex angle is
The reflex angle is

✓ FINAL ANSWER

, and reflex .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 13 3 marks Circle Theorems

WORKED SOLUTION Question 13 · 4MA1/2H January 2021

1 Use trigonometry
The central angle  is . The angle at the circumference standing on the same chord  is
half this angle.



2 Use circle theorem
Angles opposite each other in a cyclic quadrilateral add to , so

3 Use trigonometry
Since  is a diameter,

4 Use trigonometry
Triangle  is isosceles because . Therefore

✓ FINAL ANSWER

, , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 14 4 marks Circle Theorems

WORKED SOLUTION Question 14 · 4MA1/1HR January 2021

1 Use trigonometry
By the alternate segment theorem, the angle between the tangent and chord  is equal to the
angle in the opposite segment:

2 Given
Given



3 Use trigonometry
So

4 Opposite angles in cyclic quadrilateral
Opposite angles in cyclic quadrilateral  add to :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 15 4 marks Circle Theorems

WORKED SOLUTION Question 15 · 4MA1/1H May 2021

1 Use trigonometry
The reflex angle  is , so the smaller angle is

2 Use trigonometry
Since , triangle  is isosceles:



3 Use trigonometry
By the alternate segment theorem,

4 Use trigonometry
Therefore

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 18 6 marks Circle Theorems

WORKED SOLUTION Question 18 · 4MA1/2H May 2021

1 Use trigonometry
In triangle , use the cosine rule:



2 Opposite angles in a cyclic
Opposite angles in a cyclic quadrilateral add to , so

3 Use trigonometry
In triangle ,

4 Use the sine rule
Use the sine rule:

5 Perimeter
Perimeter:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 11 3 marks Circle Theorems

WORKED SOLUTION Question 11 · 4MA1/2H November 2021

1 The tangent at is perpendicular
The tangent at  is perpendicular to the radius , so

2 Use trigonometry
In triangle ,



3 Use trigonometry
Since  are on a straight line,

4 Use trigonometry
 is a diameter, so  is a straight line and

5 The angle at the circumference
The angle at the circumference is half the angle at the centre:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 14 4 marks Circle Theorems

WORKED SOLUTION Question 14 · 4MA1/1HR January 2022

1 Use trigonometry
Since  is a diameter,

2 Use trigonometry
In triangle ,



3 Angles in the same segment
Angles in the same segment are equal, so

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 16 4 marks Circle Theorems

WORKED SOLUTION Question 16 · 4MA1/2H January 2022

1 Use trigonometry
Since  is a diameter,

2 Use trigonometry
In triangle ,

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



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 19 3 marks Circle Theorems

WORKED SOLUTION Question 19 · 4MA1/2H January 2022

1 Use the intersecting chords theorem
Use the intersecting chords theorem:

2 Use circle theorem
Since  is a diameter,



3 Use circle theorem
So the radius is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 15 3 marks Circle Theorems



WORKED SOLUTION Question 15 · 4MA1/1HR June 2022

1 Opposite angles in a cyclic
Opposite angles in a cyclic quadrilateral add to :

2 Use trigonometry
Since  is a diameter,

3 Use trigonometry
In triangle ,

✓ FINAL ANSWER

.

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 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



4MA1/2HR 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

.

Dr Eslam Ahmed · eliteigcse.com



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



4MA1/1H NOVEMBER 2023

Question 14 3 marks Circle Theorems

WORKED SOLUTION Question 14 · 4MA1/1H November 2023

1 Use trigonometry
Since , triangle  is isosceles.

2 Use trigonometry
So

3 The angle at the circumference
The angle at the circumference is half the angle at the centre standing on the same arc:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 13 5 marks Circle Theorems

WORKED SOLUTION Question 13 · 4MA1/1HR May 2024

1 Opposite angles in cyclic quadrilateral
Opposite angles in cyclic quadrilateral  add to :

2 The angle at the centre
The angle at the centre is twice the angle at the circumference standing on the same arc :

3 Use trigonometry
Since , triangle  is isosceles:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 16 5 marks Circle Theorems



WORKED SOLUTION Question 16 · 4MA1/2H November 2024

1 (a) The angle at the
(a) The angle at the centre is twice the angle at the circumference standing on the same arc :

2 Use trigonometry
(b) Since , triangle  is isosceles:

3 Use trigonometry
So

4 Use circle theorem
Angles around  add to :

5 Use trigonometry
Since ,

6 (c) Angle stands on the
(c) Angle  stands on the major arc , so

✓ FINAL ANSWER

, , and .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 13 4 marks Circle Theorems



WORKED SOLUTION Question 13 · 4WM2/01 May 2025

1 Use trigonometry
By the alternate segment theorem,

2 Use trigonometry
In triangle ,

3 Use trigonometry
So

4 Angles subtended by the same
Angles subtended by the same chord  are equal, so

✓ FINAL ANSWER

, alternate segment theorem, .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 15 3 marks Circle Theorems

WORKED SOLUTION Question 15 · 4MA1/2HR June 2025

1 Use trigonometry
Since , triangle  is isosceles:

2 Use trigonometry
So

3 Use trigonometry
Since , triangle  is isosceles:



4 Use trigonometry
So

5 Use circle theorem
Angles around  add to :

6 Use trigonometry
Since ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 15 3 marks Circle Theorems

WORKED SOLUTION Question 15 · 4WM2/01R May 2025

1 Required
A, B, C on circle centre O. ∠*BAO* = 36°, ∠*BCO* = 21°. Find ∠*ACO*.

2 O A B is isosceles
△*OAB* is isosceles (*OA* = *OB*= radius):
∠*OAB* = ∠*OBA* = 36° ⟹ ∠*AOB* = 180° − 36° − 36° = 108°

3 O B C is isosceles
△*OBC* is isosceles (*OB* = *OC*):
∠*OBC* = ∠*OCB* = 21° ⟹ ∠*BOC* = 180° − 21° − 21° = 138°

4 Angles at centre O (on
Angles at centre O (on the same side):
∠*AOC* = 360° − 108° − 138° = 114°



5 O A C is isosceles
△*OAC* is isosceles (*OA* = *OC*):

✓ FINAL ANSWER

∠*A**C**O* = 33°

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 18 3 marks Circle Theorems

WORKED SOLUTION Question 18 · 4WM2/01R May 2025

1 Required
DB is a diameter; chords AC and DB intersect at P. AP = 12 cm, PC = 7 cm, PB = 6 cm. Find area of
circle (3 s.f.).

2 Apply the Intersecting Chords Theorem
Apply the Intersecting Chords Theorem: *AP* × *PC* = *BP* × *PD*

3 Diameter D B D B
Diameter *D**B*:
*DB* = *PD* + *P**B* = 14 + 6 = 20 cm ⟹ *r* = 10 cm



4 Area of circle Area r
Area of circle:
Area = *π**r*<sup>2</sup> = 100*π* ≈ 314.159… cm<sup>2</sup>

5 Note
Intersecting Chords Theorem: if two chords cross inside a circle at P, then *AP* × *PC* = *BP* × 
*PD*.

✓ FINAL ANSWER

Area of circle = 314 cm<sup>2</sup> (3 s.f.)

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 23 5 marks Circle Theorems

WORKED SOLUTION Question 23 · 4MA1/1HR June 2025

1 Use chord theorem
For two intersecting chords in a circle,

2 Substitute the given lengths
Substitute the given lengths:

3 Expand
Expand:



4 Collect the terms on one
Collect the  terms on one side:

5 Factorise
Factorise:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 15 4 marks Circle Theorems



WORKED SOLUTION Question 15 · 4WM2/01 November 2025

1 Part (a)(i) Angle D O
Part (a)(i) Angle *DOB*:
∠*DOB* = 2 × 48<sup>∘</sup> = 96<sup>∘</sup>

2 Answer
(a)(i) 96<sup>∘</sup>
Part (a)(ii) Reason: The angle subtended by an arc at the centre is twice the angle subtended at the
circumference.
Part (b)(i) Angle *BCD*:
∠*BCD* = 180<sup>∘</sup> − 48<sup>∘</sup> = 132<sup>∘</sup>

✓ FINAL ANSWER

(b)(i) 132<sup>∘</sup> **Part (b)(ii) Reason:** Opposite angles in a cyclic quadrilateral sum to
180<sup>∘</sup>.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 15 4 marks Circle Theorems



WORKED SOLUTION Question 15 · 4MA1/2H November 2025

1 (a) The angle at the
(a) The angle at the centre is twice the angle at the circumference standing on chord :

2 (b) Opposite angles in cyclic
(b) Opposite angles in cyclic quadrilateral  add to :

✓ FINAL ANSWER

, and .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R JUNE 2026

Question 14 4 marks Circle Theorems



WORKED SOLUTION Question 14 · 4WM2/01R June 2026

1 (a)(i) Same segment

2 (a)(ii) Reason
Angles in the same segment are equal (both stand on the arc ).

3 (b) Angle at the centre

4 Reflex angle

✓ FINAL ANSWER

(a) , angles in the same segment are equal (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 19 5 marks Circle Theorems

WORKED SOLUTION Question 19 · 4MA1/1HR June 2026

1 Solution | Step 1

The angle at the centre is twice the angle at the circumference subtended by the same arc PR
containing S.

2 Solution | Step 2

Opposite angles of cyclic quadrilateral PQRS sum to 180 degrees.



3 Solution | Step 3

The interior angles of quadrilateral PSRO sum to 360 degrees; its other angles are POR, ORS and PSR.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 19 2 marks Circle Theorems

WORKED SOLUTION Question 19 · 4MA1/2H June 2026

1 Solution | Step 1
, by the alternate segment theorem for tangent  and chord .

The angle between a tangent and chord equals the angle in the opposite segment.

2 Solution | Step 2
Since , the base angles  and  are equal. Thus

Equal sides in triangle EBD subtend equal opposite angles, and its angles sum to 180 degrees.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 24 4 marks Circle Theorems

WORKED SOLUTION Question 24 · 4MA1/1HR June 2026

1 Solution | Step 1

Find the gradient of the radius from the centre C=(3,1) to P=(7,6).

2 Solution | Step 2

The tangent is perpendicular to the radius at P, so its gradient is the negative reciprocal.

3 Solution | Step 3

Use the tangent gradient and the given point of contact.

4 Solution | Step 4

Multiply by 5 and collect all terms on one side to obtain integer coefficients.

✓ FINAL ANSWER



Dr Eslam Ahmed · eliteigcse.com

TOPIC

Bearings

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





4MA1/1H JANUARY 2021

Question 16 5 marks Bearings

WORKED SOLUTION Question 16 · 4MA1/1H January 2021

1 Use bearings
From , ship  is on a bearing of , and .



2 Resolve
Resolve :

3 Use bearings
Ship  is  north of , so from  to :

4 Use bearings
The bearing is therefore in the south-east quadrant:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 3 2 marks Bearings

WORKED SOLUTION Question 3 · 4MA1/2H May 2021

1 Use bearings
The bearing of Paris from London is the reverse bearing of London from Paris.

2 Reverse bearings differ by
Reverse bearings differ by :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 18 5 marks Bearings

WORKED SOLUTION Question 18 · 4MA1/1H November 2023

1 The bearing of from is
The bearing of  from  is , so the bearing of  from  is

2 The bearing of from is
The bearing of  from  is .



3 Use bearings
So

4 Use cosine rule
Use the cosine rule to find :

5 Total distance walked
Total distance walked:

6 Use bearings
At , time is

✓ FINAL ANSWER

 hours  minutes.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 24 6 marks Bearings

WORKED SOLUTION Question 24 · 4MA1/2H November 2024

1 Resolve each journey into east
Resolve each journey into east and north components.

2 Use trigonometry
From  to :

3 Use trigonometry
From  to :



4 Calculate value
So from  to :

5 Calculate value
Therefore from  to :

6 Use trigonometry
This direction is west of north.

7 Use bearings
Bearing of  from :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Transformations

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



4MA1/1H JANUARY 2020

Question 8 2 marks Transformations

WORKED SOLUTION Question 8 · 4MA1/1H January 2020

1 Use
Use



2 The vertices
The vertices

3 become
become

✓ FINAL ANSWER

draw the enlarged shape with vertices .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 5 6 marks Transformations



WORKED SOLUTION Question 5 · 4MA1/2HR January 2021

1 (a) For a rotation about
(a) For a  rotation about ,

2 The image has vertices
The image has vertices

3 (b) Translate by
(b) Translate by

4 The image has vertices
The image has vertices

5 Use trigonometry
(c) Triangle  is mapped to triangle  by an enlargement with scale factor  and centre .

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



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



4MA1/1H MAY 2023

Question 4 8 marks Transformations



WORKED SOLUTION Question 4 · 4MA1/1H May 2023

1 Use matrices
(a) The translation from  to  is

2 Use Transformations tag correct
So

3 Use Transformations tag correct
and

4 Apply transformation
Therefore

5 (b) Shape maps to by
(b) Shape  maps to  by an enlargement with scale factor  and centre .

6 (c) Rotate clockwise about
(c) Rotate   clockwise about . The image has vertices



✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 10 2 marks Transformations



WORKED SOLUTION Question 10 · 4MA1/1HR May 2023

1 Use
Use

2 The original vertices are
The original vertices are

3 They become
They become

✓ FINAL ANSWER

draw the triangle with vertices .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 3 5 marks Transformations



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

1 (a) Reflection in swaps the
(a) Reflection in  swaps the coordinates:

2 The reflected T shape has
The reflected T-shape has vertices

3 Use trigonometry
(b) Triangle  is mapped to  by an enlargement with scale factor  and centre .

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 2 4 marks Transformations



WORKED SOLUTION Question 2 · 4MA1/2HR June 2024

1 (a) Shape moves to shape
(a) Shape  moves to shape  by the vector

2 Use matrices

So the transformation is a translation by .

3 (b) For a rotation about
(b) For a  rotation about ,

4 The image has vertices
The image has vertices

✓ FINAL ANSWER

(a) translation by ; (b) vertices .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 2 5 marks Transformations



WORKED SOLUTION Question 2 · 4MA1/2H June 2025

1 Use Transformations correct
(a) Enlarge from centre  with scale factor .

2 The vertices become
The vertices become

3 Use trigonometry
(b) Triangle  is mapped to triangle  by a  rotation about .

✓ FINAL ANSWER

(a) vertices ; (b) rotation  about .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 4 4 marks Transformations



WORKED SOLUTION Question 4 · 4WM2/01R May 2025

1 Required
 Rotate triangle A 90° anticlockwise about (1,2); label triangle B. (b) Describe fully the transformation

mapping C onto D.

2 The rule for 90 anticlockwise
The rule for 90° anticlockwise rotation about (*a*,*b*):
(*x*, *y*) → (*a* − (*y*−*b*),  *b* + (*x*−*a*))
About (1,2): (*x*,*y*) → (3−*y*,  *x*+1)

3 Triangle A has vertices A
Triangle A has vertices *A*<sub>1</sub>(2,7), *A*<sub>2</sub>(4,5), *A*<sub>3</sub>(2,5).
Apply the rule:
(2,7) → (−4,3),   (4,5) → (−2,5),   (2,5) → (−2,3)

4 Answer
Triangle B has vertices (−4,3), (−2,5), (−2,3)

5 Identify corresponding vertices of C
Identify corresponding vertices of C and D from the diagram and compute the vector:

Check: (6,1) → (−3,4) gives the same vector 

✓ FINAL ANSWER

Translation by vector 



Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 5 4 marks Transformations



WORKED SOLUTION Question 5 · 4MA1/2HR June 2025

1 (a) Reflection in swaps each
(a) Reflection in  swaps each coordinate:

2 The image of has vertices
The image of  has vertices

3 (b) Enlarge by scale factor
(b) Enlarge  by scale factor  from centre .



4 The vertices become
The vertices become

✓ FINAL ANSWER

(a) vertices ; (b) vertices .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 5 4 marks Transformations



WORKED SOLUTION Question 5 · 4MA1/2H June 2026

1 Part (a) | Step 1
Triangle  has vertices ; the corresponding vertices of  are .
The lengths have doubled.
Read corresponding vertices and compare side lengths.

2 Part (a) | Step 2
For enlargement factor , the centre  satisfies , so . Using

 gives .
Find the fixed centre from a corresponding pair; the other pairs give the same centre.

3 Part (b) | Step 1
Add  to every vertex: , , and . Plot these three
points, join them with straight sides and label the triangle .
A translation moves every point by the same vector.

✓ FINAL ANSWER

(a) Enlargement with scale factor  and centre . (b) .

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Vectors

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



4WM2/01 SPECIMEN

Question 23 5 marks Vectors



WORKED SOLUTION Question 23 · 4WM2/01 Specimen

1 Use vectors

2 Use vectors
So

3 Use vectors
Since  are collinear, let

4 Use vectors
Also  lies on . Let

5 Use vectors
Then

6 Use vectors
Compare coefficients with

7 Use vectors
So



8 Use vectors
From ,

9 Substitute
Substitute:

10 Use vectors
Therefore

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 23 3 marks Vectors

WORKED SOLUTION Question 23 · 4MA1/2H January 2020

1 Split the ratio
Since  is the midpoint of ,

2 Given
Given



3 Factorise
Factorise:

4 Split the ratio
So  is  of , leaving  as  of .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 26 5 marks Vectors

WORKED SOLUTION Question 26 · 4MA1/2HR January 2020

1 Read the graph

2 Read the graph
So

3 Read the graph
Point  lies on , so



4 Read the graph
Point  also lies on , so

5 Equate coefficients
Equate coefficients:

6 Read the graph
So

7 Read the graph
and

8 Read the graph
Then



9 Read the graph
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 13 2 marks Vectors

WORKED SOLUTION Question 13 · 4MA1/1HR January 2021

1 Use vectors

2 Use vectors
and

3 Use vectors
So

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 23 6 marks Vectors

WORKED SOLUTION Question 23 · 4MA1/1H January 2021

1 Use vectors

2 Find the midpoint
Since  is the midpoint of ,



3 Use vectors
Since ,

4 Use vectors
Point  lies on , so

5 Use vectors
Point  also lies on , so

6 Use vectors
Equate coefficients of  and :

7 Use vectors
So



8 Use vectors
Then

9 Use vectors
So  is  of the way from  to .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 26 5 marks Vectors

WORKED SOLUTION Question 26 · 4MA1/1H May 2021

1 Use vectors

2 Use vectors
So



3 Use vectors
Since  lies on , let

4 Use vectors
Since  also lies on , let

5 Use vectors
Now

6 Use vectors
So

7 Use vectors
Compare this with

8 Equating coefficients
Equating coefficients:



9 Use vectors
From ,

10 Use vectors
So

11 Use vectors
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2021

Question 14 8 marks Vectors



WORKED SOLUTION Question 14 · 4MA1/1H November 2021

1 Use vectors

2 (a)(i)
(a)(i)

3 Use vectors
For a regular hexagon,

4 The outer hexagon has scale
The outer hexagon has scale factor , so

5 (ii)
(ii)

6 (iii)
(iii)

7 (b) The inner hexagon is
(b) The inner hexagon is made from 6 equal triangles like :

8 The outer hexagon is an
The outer hexagon is an enlargement with scale factor , so area scale factor is :



✓ FINAL ANSWER

(i) , (ii) , (iii) , (b) .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 22 5 marks Vectors

WORKED SOLUTION Question 22 · 4MA1/1H January 2022

1 Use vectors



2 Use vectors
Since ,

3 Find the midpoint
Since  is the midpoint of ,

4 Use vectors
Point  lies on , so

5 Use vectors
Point  also lies on , so

6 Equate coefficients
Equate coefficients:

7 Use vectors
From ,



8 Substitute
Substitute:

9 Use vectors
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 24 5 marks Vectors

WORKED SOLUTION Question 24 · 4MA1/1HR January 2022

1 Take as the origin
Take  as the origin.



2 Use vectors
So

3 Find the midpoint
Since  is the midpoint of ,

4 Use vectors
Given ,

5 Use vectors
Point  also lies on , so

6 Use vectors
Equate coefficients with :

7 Use vectors
So



8 Substitute
Substitute:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2022

Question 21 5 marks Vectors

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

1 Split the ratio

2 Split the ratio
So

3 Split the ratio
Since  lies on , let



4 Split the ratio
Since  lies on , let

5 Split the ratio
So

6 Equating coefficients
Equating coefficients:

7 Split the ratio
From , .

8 Split the ratio
So .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

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



4MA1/1H MAY 2023

Question 19 5 marks Vectors

WORKED SOLUTION Question 19 · 4MA1/1H May 2023

1 Split the ratio
Since  is the midpoint of ,



2 Split the ratio
Also,

3 Split the ratio
So

4 Let
Let

5 Split the ratio
Then

6 Split the ratio
Since ,

7 Split the ratio
Point  is also on , so

8 Compare coefficients
Compare coefficients:



9 Split the ratio
From ,

10 Split the ratio
So

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 19 5 marks Vectors

WORKED SOLUTION Question 19 · 4MA1/1HR May 2023

1 Pru travels
Pru travels



2 Simplify surd
Yang travels from  to .

3 Difference
Difference:

✓ FINAL ANSWER

Pru travels  further.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 22 5 marks Vectors



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

1 Split the ratio

2 Part (a)
Part (a):

3 Split the ratio
For part (b), let  divide  so that

4 Split the ratio
Then

5 Split the ratio
Since  lies on , also let

6 Equating coefficients
Equating coefficients:

7 Split the ratio
From , .

8 Split the ratio
So .



✓ FINAL ANSWER

, , and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 24 6 marks Vectors

WORKED SOLUTION Question 24 · 4MA1/2H June 2024

1 Read the graph



2 Read the graph
So

3 Read the graph
For part (a),

4 Read the graph
For part (b), , so

5 Read the graph
Since  are collinear,



6 Read the graph
Since  are collinear,

7 Equate coefficients
Equate coefficients:

8 Solve equation
From the first equation,

9 Substitute into the second
Substitute into the second:

10 Read the graph
Therefore

✓ FINAL ANSWER

, 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 25 6 marks Vectors



WORKED SOLUTION Question 25 · 4MA1/2HR June 2024

1 Calculate value

2 Calculate value
So

3 Evaluate fraction
Since ,

4 Evaluate fraction
Since ,



5 Evaluate fraction
So

6 Let be on
Let  be on , so

7 Evaluate fraction
Also  is on , so

8 Evaluate fraction
Compare coefficients of  and :

9 Solve equation
From the first equation,



10 Substitute into the second equation
Substitute into the second equation:

✓ FINAL ANSWER

, , and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 17 3 marks Vectors

WORKED SOLUTION Question 17 · 4MA1/2H November 2024

1 Use vectors

2 Magnitude
Magnitude:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 24 6 marks Vectors



WORKED SOLUTION Question 24 · 4MA1/1H November 2024

1 Read the graph

2 Read the graph
Also,

3 Read the graph
and

4 Read the graph
For part (i),

5 Read the graph
For part (ii),



6 Read the graph
For part (iii),  lies on , so

7 Read the graph
It also lies on , so

8 Read the graph
Equate with

9 Solve equation
From the second equation,

10 Substitute
Substitute:



11 Read the graph
So

✓ FINAL ANSWER

, , 

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 16 3 marks Vectors

WORKED SOLUTION Question 16 · 4WM2/01R May 2025

1 Required
, , AP:PB = 1:3. (a) Find

. (b) Express  in simplest form.

2 Part (a)

3 Answer



4 AP PB 1 3 means
AP:PB = 1:3 means :

5 Use
Use :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 18 3 marks Vectors

WORKED SOLUTION Question 18 · 4MA1/2HR June 2025

1 Use vectors



2 Use vectors
Since , point  is one quarter of the way from  to .

✓ FINAL ANSWER

, and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 23 5 marks Vectors



WORKED SOLUTION Question 23 · 4MA1/1H June 2025

1 Use vectors
For part (a),

2 Find the midpoint
For part (b),  is the midpoint of , so

3 Given
Given

4 Use vectors
Therefore



5 Use vectors
Since  are collinear, write  on :

6 Use vectors
But  lies on , so there is no  component:

7 Use vectors
Then

8 Use vectors
Since ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 26 5 marks Vectors



WORKED SOLUTION Question 26 · 4WM2/01 May 2025

1 (a)
(a)

2 (b) Let divide so that
(b) Let  divide  so that

3 Calculate value
Then

4 Calculate value

Also  lies on , where , so

5 Equating coefficients gives . Therefore
Equating coefficients gives . Therefore

✓ FINAL ANSWER

; .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 24 6 marks Vectors



WORKED SOLUTION Question 24 · 4WM2/01 November 2025

1 (a) Find 

2 Answer
  − 5a + 10b

3 (b) Find 

4 Answer
 7a + 4b

Step 1: Set up vector equations for . Since *OPB* is a straight line,
 is a scalar multiple of . Let this be *λ*.

Since *P* lies on the straight line *A**C*,  for some
scalar *μ*.

Step 2: Equate the coefficients of a and b.
7*λ* = 5 − 5*μ*  — (1)

Step 3: Solve for *λ*. Substitute (2) into (1):
7*λ* = 5 − 5(0.4*λ*)
7*λ* = 5 − 2*λ*

5 Evaluate fraction

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 27 6 marks Vectors

WORKED SOLUTION Question 27 · 4MA1/1H November 2025

1 Read the graph



2 Read the graph
First find :

3 Read the graph
For part (a),

4 Read the graph
For part (b), , so

5 Read the graph
Since  are collinear, let

6 Read the graph
But  are collinear, and  has only a  component.



7 Read the graph
So

8 Read the graph
Then

9 Given
Given

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R JUNE 2026

Question 18 5 marks Vectors



WORKED SOLUTION Question 18 · 4WM2/01R June 2026

1 (a) Reverse OA and double

2 (b) Route O → A → B

3 (c) Magnitude

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 18 2 marks Vectors

WORKED SOLUTION Question 18 · 4MA1/2HR June 2026

1 Solution | Step 1

Reverse CB to travel from B to C.

2 Solution | Step 2

Subtract corresponding components.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 22 4 marks Vectors

WORKED SOLUTION Question 22 · 4MA1/2H June 2026

1 Solution | Step 1

Subtract the starting position vector from the finishing position vector.

2 Solution | Step 2

The modulus of a two-dimensional vector is the square root of the sum of squares of its components.



3 Solution | Step 3

Compare Anna's two-stage route with Ria's direct route; do not round the intermediate lengths.

✓ FINAL ANSWER

Anna walks  further (1 decimal place).

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 25 6 marks Vectors

WORKED SOLUTION Question 25 · 4MA1/1HR June 2026

1 Part (a) | Step 1

Use the stated relationship between CD and AC.

2 Part (a) | Step 2

Add consecutive vectors along the route O-A-C-D.



3 Part (b) | Step 1

Use OC=OA+AC and BC=OC-OB.

4 Part (b) | Step 2

Write . Also, because P lies on BC,

Use one scalar parameter on each of the two intersecting lines.

5 Part (b) | Step 3

Equate the coefficients of the two nonparallel base vectors.

6 Part (b) | Step 4

Substitute the first relation into the second and solve.

7 Part (b) | Step 5

OD is divided into the fractions t and 1-t at P.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Statistics Toolkit

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



4WM2/01 SPECIMEN

Question 1 3 marks Statistics Toolkit

WORKED SOLUTION Question 1 · 4WM2/01 Specimen

1 Calculate statistic
The mean is , so the total of the five numbers is



2 Calculate value
The known numbers add to

3 Calculate value
Therefore

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 SPECIMEN

Question 6 3 marks Statistics Toolkit

WORKED SOLUTION Question 6 · 4WM2/01 Specimen

1 Calculate statistic
The mode is , and  appears three times, so

2 Calculate statistic
The range is , so



3 Calculate statistic
There are six values, so the median is the mean of the 3rd and 4th values:

4 Solve inequality
Since , the remaining integer is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 2 3 marks Statistics Toolkit

WORKED SOLUTION Question 2 · 4MA1/2HR January 2020

1 Use midpoints
Use midpoints .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 8 3 marks Statistics Toolkit

WORKED SOLUTION Question 8 · 4MA1/1HR January 2020

1 Total weight of 5 children
Total weight of 5 children:

2 Total weight of the 2
Total weight of the 2 children who get off:

3 Total weight of the 3
Total weight of the 3 children left:

4 Mean weight
Mean weight:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 14 3 marks Statistics Toolkit

WORKED SOLUTION Question 14 · 4MA1/2HR January 2020

1 Put the marks in order
Put the marks in order:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 4 4 marks Statistics Toolkit

WORKED SOLUTION Question 4 · 4MA1/1H May/November 2020

1 The median is
The median is :

2 Calculate statistic
The mean is , so the total is



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 2 4 marks Statistics Toolkit

WORKED SOLUTION Question 2 · 4MA1/1HR January 2021

1 Calculate statistic
The mode is , and the numbers are , so

2 The median of four numbers
The median of four numbers is

3 Evaluate fraction
So



4 Calculate statistic
The mean is , so the total is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 2 3 marks Statistics Toolkit

WORKED SOLUTION Question 2 · 4MA1/2H January 2021

1 Calculate statistic
The median is , so the middle number is .

2 Calculate statistic
The mode is , so use two 8s.

3 Calculate statistic
The range is , so choose the smallest and largest numbers to differ by .
One possible set is

4 Range
Range:

5 Mode
Mode:



6 Median
Median:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 7 3 marks Statistics Toolkit

WORKED SOLUTION Question 7 · 4MA1/2H January 2021

1 Total weight of 5 cocoa
Total weight of 5 cocoa pods:

2 Total weight of 6 cocoa
Total weight of 6 cocoa pods:

3 Weight of the sixth cocoa
Weight of the sixth cocoa pod:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 12 2 marks Statistics Toolkit

WORKED SOLUTION Question 12 · 4MA1/2H January 2021

1 Use Statistics Toolkit correct
The data is already in order:

2 Calculate value
For 15 values,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 10 3 marks Statistics Toolkit

WORKED SOLUTION Question 10 · 4MA1/1H May 2021

1 The total for the first
The total for the first 5 tests is

2 Calculate value
For an average of at least  after 6 tests, the total must be at least

3 Calculate value
So the last test score must be at least

✓ FINAL ANSWER

at least .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 14 2 marks Statistics Toolkit

WORKED SOLUTION Question 14 · 4MA1/1H May 2021

1 The goals in order are
The goals in order are

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 5 6 marks Statistics Toolkit

WORKED SOLUTION Question 5 · 4MA1/1H January 2022

1 One possible ordered set is
One possible ordered set is

2 Check
Check:



3 Calculate statistic
The mode is , the smallest number is , and the largest number is .

4 Calculate value
For the basketball scores:

✓ FINAL ANSWER

 and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 5 4 marks Statistics Toolkit

WORKED SOLUTION Question 5 · 4MA1/1HR January 2022

1 The range is . Since
The range is . Since the greatest known mark is ,

2 Use Statistics Toolkit tag correct
So one missing mark is .

3 Calculate statistic
The mode is , so another missing mark is .

4 Use Statistics Toolkit tag correct
Now the marks in order are

5 Calculate statistic
The median is , so



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 8 3 marks Statistics Toolkit

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

1 Total mass of all 50
Total mass of all 50 tigers:

2 Total mass of the 22
Total mass of the 22 Siberian tigers:

3 Total mass of the 28
Total mass of the 28 Bengal tigers:

4 Mean mass of the Bengal
Mean mass of the Bengal tigers:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 15 3 marks Statistics Toolkit

WORKED SOLUTION Question 15 · 4MA1/2H January 2022

1 Put the distances in order
Put the distances in order:

2 Calculate statistic
There are 11 values, so the median is the 6th value.

3 The lower half is
The lower half is

4 Calculate value
so

5 The upper half is
The upper half is



6 Calculate value
so

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2022

Question 1 3 marks Statistics Toolkit

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

1 Calculate statistic
The mode is , so

2 The range is
The range is :



3 Calculate statistic
The median is , so

4 The integers are in order
The integers are in order and , so

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 3 3 marks Statistics Toolkit

WORKED SOLUTION Question 3 · 4MA1/1HR June 2022

1 The mean of the five
The mean of the five cards is , so the total is

2 The known total is
The known total is

✓ 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



4MA1/2H JUNE 2022

Question 12 3 marks Statistics Toolkit

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

1 Total mass of the 7
Total mass of the 7 parcels:

2 Total mass of the 4
Total mass of the 4 remaining parcels:

3 Total mass of the 3
Total mass of the 3 delivered parcels:

4 Each delivered parcel has mass
Each delivered parcel has mass :



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 13 2 marks Statistics Toolkit

WORKED SOLUTION Question 13 · 4MA1/1HR June 2022

1 Use Statistics Toolkit correct
The runs are already in order:

2 Calculate statistic
There are 15 values, so ignore the median when finding the quartiles.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2023

Question 2 3 marks Statistics Toolkit

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

1 Use midpoints
Use midpoints .

✓ FINAL ANSWER

 minutes.

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



4MA1/2HR 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

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2023

Question 10 2 marks Statistics Toolkit

WORKED SOLUTION Question 10 · 4MA1/1H May 2023

1 The marks in order are
The marks in order are

✓ 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.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 8 3 marks Statistics Toolkit

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

1 The total for the first
The total for the first 8 matches is

2 The total for all 10
The total for all 10 matches is

3 Compare density
So the last two matches have total

4 The last two scores are
The last two scores are  and :

✓ FINAL ANSWER

.



Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 13 2 marks Statistics Toolkit

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

1 The results in order are
The results in order are

2 There are 11 values
There are 11 values.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 1 3 marks Statistics Toolkit

WORKED SOLUTION Question 1 · 4MA1/2H June 2024

1 The median is
The median is :

2 Calculate statistic
The mode is , so



3 The range is
The range is :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 1 3 marks Statistics Toolkit

WORKED SOLUTION Question 1 · 4MA1/1HR May 2024

1 The total of the 6
The total of the 6 cards is

2 The known total is
The known total is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 3 2 marks Statistics Toolkit

WORKED SOLUTION Question 3 · 4MA1/2HR June 2024

1 The range is
The range is :

2 The median is
The median is :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 10 2 marks Statistics Toolkit

WORKED SOLUTION Question 10 · 4MA1/1HR May 2024

1 The goals in order are
The goals in order are

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 12 3 marks Statistics Toolkit

WORKED SOLUTION Question 12 · 4MA1/2H June 2024

1 Total for the first 4
Total for the first 4 days:

2 Total for the next 3
Total for the next 3 days:

3 Total for all 7 days
Total for all 7 days:

4 Mean for the 7 days
Mean for the 7 days:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 8 3 marks Statistics Toolkit

WORKED SOLUTION Question 8 · 4MA1/2H November 2024

1 The total weight of the
The total weight of the first 4 bananas is

2 The total weight of the
The total weight of the 5 bananas is

3 Weight of the banana Andy
Weight of the banana Andy added:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 10 5 marks Statistics Toolkit

WORKED SOLUTION Question 10 · 4MA1/2H November 2024

1 Evaluate fraction
For year 10, Biology is  out of .



2 Calculate value
For year 11:

3 Year 11 Biology
Year 11 Biology:

4 Difference
Difference:

✓ FINAL ANSWER

 more students.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 1 3 marks Statistics Toolkit

WORKED SOLUTION Question 1 · 4MA1/2H June 2025

1 Calculate statistic
The range is , and the greatest card is :

2 Use Statistics Toolkit tag correct
So the smallest card is .

3 Calculate statistic
The median is . For 6 cards, the median is the mean of the 3rd and 4th cards:

4 Calculate statistic
The mode is , so the other missing card must be .



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 1 3 marks Statistics Toolkit

WORKED SOLUTION Question 1 · 4WM2/01 May 2025

1 Calculate statistic
The range is , so the first number is

2 Calculate statistic
For six numbers, the median is the mean of the third and fourth values.

3 Calculate statistic
So the fourth value is . To make  the mode, the second value must also be .

✓ FINAL ANSWER

the hidden numbers are .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 7 3 marks Statistics Toolkit

WORKED SOLUTION Question 7 · 4WM2/01R May 2025

1 Required
Mean of 7 numbers  = 60; mean of 3 of them  = 46. Find the mean of the other 4.

2 Sum of all 7 numbers
Sum of all 7 numbers:
7 × 60 = 420

3 Sum of the 3 numbers
Sum of the 3 numbers:
3 × 46 = 138

4 Sum of the remaining 4
Sum of the remaining 4:
420 − 138 = 282

5 Mean of the 4 numbers
Mean of the 4 numbers:

✓ FINAL ANSWER

Mean of the other 4 numbers = 70.5

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 8 3 marks Statistics Toolkit

WORKED SOLUTION Question 8 · 4MA1/2HR June 2025

1 The total of the 7
The total of the 7 numbers is

2 The total of the 3
The total of the 3 numbers is

3 The total of the other
The total of the other 4 numbers is

4 Their mean is
Their mean is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 13 2 marks Statistics Toolkit

WORKED SOLUTION Question 13 · 4MA1/1HR June 2025

1 Put the numbers in order
Put the numbers in order:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 16 2 marks Statistics Toolkit

WORKED SOLUTION Question 16 · 4WM2/01 May 2025

1 There are values. Excluding the
There are  values. Excluding the median :

2 Calculate value
Lower half: , so .

3 Calculate value
Upper half: , so .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 4 3 marks Statistics Toolkit

WORKED SOLUTION Question 4 · 4MA1/1H November 2025

1 The range is
The range is :

2 Calculate statistic
The mean is , so the total is



3 The median is
The median is :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 10 3 marks Statistics Toolkit

WORKED SOLUTION Question 10 · 4WM2/01 November 2025

1 Calculate statistic
Total<sub>5</sub> = Mean × Number = 217 × 5 = 1085 grams

2 Solve inequality
Total<sub>6</sub> = 1085 + 175 = 1260 grams

3 Calculate statistic

✓ FINAL ANSWER

210

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 16 2 marks Statistics Toolkit

WORKED SOLUTION Question 16 · 4WM2/01 November 2025

1 Calculate value
Data (sorted): 14, 15, 16, 18, 19, 20, 22, 25, 28, 40, 50.
Number of data points *n* = 11.

2 Find median
Step 1: Find the Median (Q2). The median is the  value.
Median = 20

3 Find median
Step 2: Find Lower Quartile (Q1) and Upper Quartile (Q3). Q1 is the median of the lower 5 values
(14, 15, 16, 18, 19).
*Q*1 = 16
Q3 is the median of the upper 5 values (22, 25, 28, 40, 50).
*Q*3 = 28

4 Calculate statistic
IQR = *Q*3 − *Q*1 = 28 − 16 = 12

✓ FINAL ANSWER

12 minutes

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 16 2 marks Statistics Toolkit

WORKED SOLUTION Question 16 · 4MA1/1H November 2025

1 Use Statistics Toolkit correct
The data are already in order:

2 There are 15 values
There are 15 values.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 6 4 marks Statistics Toolkit

WORKED SOLUTION Question 6 · 4MA1/2HR June 2026

1 Solution | Step 1
The largest card is 8, so the smallest is .
Range is largest minus smallest.

2 Solution | Step 2
The fifth card must be 8, since 8 is the mode.
Only the fifth position can supply another 8 in the ordered cards.

3 Solution | Step 3
If the third card is , then

Use the total of all six cards.

4 Solution | Step 4
The ordered cards are , so

With six values, average the third and fourth.



✓ FINAL ANSWER

Median .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 9 3 marks Statistics Toolkit

WORKED SOLUTION Question 9 · 4MA1/1HR June 2026

1 Solution | Step 1

Total weight equals number of sheep multiplied by their mean weight.

2 Solution | Step 2

Subtract the known subgroup total and divide the remaining total by 3.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 13 4 marks Statistics Toolkit

WORKED SOLUTION Question 13 · 4MA1/2H June 2026

1 Solution | Step 1
Tree A contributes  grams.
Total weight equals count times mean weight.

2 Solution | Step 2
Tree C has  apples.
Number of items equals total divided by mean.

3 Solution | Step 3
The total weight is  grams and the total number of apples is

.
Add weights and counts separately; do not average the three group means.

4 Solution | Step 4

Divide the total weight by the total count.



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R JUNE 2026

Question 15 2 marks Statistics Toolkit

WORKED SOLUTION Question 15 · 4WM2/01R June 2026

1 Positions of the quartiles
: LQ is the rd value, UQ is the th value.

2 Read from the ordered list
: LQ , UQ .

3 Interquartile range

✓ FINAL ANSWER

 minutes

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 15 2 marks Statistics Toolkit

WORKED SOLUTION Question 15 · 4MA1/2HR June 2026

1 Solution | Step 1
The overall median is the sixth value, 9. The lower five values are , and the upper five are

.
Exclude the overall median when forming the two halves.

2 Solution | Step 2

Take each half-median, then subtract the lower quartile from the upper.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Averages from Frequency Tables

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



4MA1/1H JANUARY 2020

Question 4 7 marks Averages from Frequency Tables

WORKED SOLUTION Question 4 · 4MA1/1H January 2020

1 (a) The greatest frequency is
(a) The greatest frequency is , so the modal class is

2 (b) Use class midpoints
(b) Use class midpoints:



3 (c) Weights greater than kg
(c) Weights greater than  kg:

✓ FINAL ANSWER

(a) , (b) , (c) .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY/NOVEMBER 2020

Question 4 5 marks Averages from Frequency Tables

WORKED SOLUTION Question 4 · 4MA1/1HR May/November 2020

1 The modal class is the
The modal class is the class with the greatest frequency:



2 Use midpoints
Use midpoints .

✓ FINAL ANSWER

modal class , estimated mean  minutes.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 2 5 marks Averages from Frequency Tables

WORKED SOLUTION Question 2 · 4MA1/1H January 2021

1 (a) The greatest frequency is
(a) The greatest frequency is , so the modal class is

2 (b) Use midpoints
(b) Use midpoints :



3 To 3 significant figures
To 3 significant figures:

✓ FINAL ANSWER

(a) , (b) .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 10 4 marks Averages from Frequency Tables

WORKED SOLUTION Question 10 · 4MA1/2HR January 2021

1 Use class midpoints
Use class midpoints .

2 The total frequency is
The total frequency is

3 The total estimated distance is
The total estimated distance is



4 The estimated mean is
The estimated mean is :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 3 5 marks Averages from Frequency Tables

WORKED SOLUTION Question 3 · 4MA1/2H November 2021

1 More than euros
More than  euros:

2 Total frequency
Total frequency:



3 Use midpoints
Use midpoints .

✓ FINAL ANSWER

, estimated mean  euros.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 9 4 marks Averages from Frequency Tables

WORKED SOLUTION Question 9 · 4MA1/2H January 2022

1 The total number of points
The total number of points is

2 The total frequency is
The total frequency is



3 Calculate statistic
The mean is , so

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 1 4 marks Averages from Frequency Tables

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

1 The modal class is the
The modal class is the class with the greatest frequency:

2 Use midpoints
Use midpoints .



✓ FINAL ANSWER

modal class , estimated total  minutes.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 1 5 marks Averages from Frequency Tables

WORKED SOLUTION Question 1 · 4MA1/1H November 2024

1 The modal class is the
The modal class is the class with the greatest frequency:

2 Use midpoints
Use midpoints .



✓ FINAL ANSWER

modal class , estimated mean  dollars.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 1 5 marks Averages from Frequency Tables

WORKED SOLUTION Question 1 · 4MA1/1H June 2025

1 The modal class is the
The modal class is the class with the greatest frequency.

2 Modal class
Modal class: .

3 Use midpoints
Use midpoints .



✓ FINAL ANSWER

modal class , estimated mean .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 1 5 marks Averages from Frequency Tables

WORKED SOLUTION Question 1 · 4WM2/01R May 2025

1 Required
 Write down the modal class. (b) Estimate the mean weight of the 50 dogs.

2 Part (a)
The modal class is the interval with the highest frequency. From the table, the highest frequency is
17, which belongs to:

3 Answer
Modal class: 8 \< *w* ≤ 12 kg



4 Find the midpoint of each
Find the midpoint of each class interval:

5 Apply the estimated mean formula
Apply the estimated mean formula:

✓ FINAL ANSWER

Estimated mean weight = 13.2 kg

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 8 4 marks Averages from Frequency Tables



WORKED SOLUTION Question 8 · 4WM2/01 May 2025

1 Use class midpoints
Use class midpoints .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 1 4 marks Averages from Frequency Tables

WORKED SOLUTION Question 1 · 4MA1/1H November 2025

1 Use midpoints
Use midpoints .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 2 4 marks Averages from Frequency Tables

WORKED SOLUTION Question 2 · 4WM2/01 November 2025

1 Find class midpoints
Step 1: Find the midpoints (*x*) for each class interval.

2 0 h 10 x 5
0 \< *h* ≤ 10 ⟹ *x* = 5

3 10 h 20 x 15
10 \< *h* ≤ 20 ⟹ *x* = 15

4 20 h 30 x 25
20 \< *h* ≤ 30 ⟹ *x* = 25

5 30 h 40 x 35
30 \< *h* ≤ 40 ⟹ *x* = 35

6 40 h 50 x 45
40 \< *h* ≤ 50 ⟹ *x* = 45



7 Find the midpoint
Step 2: Multiply frequency (*f*) by midpoint (*x*) to find *fx*.**

8 Calculate statistic

✓ FINAL ANSWER

21.5 cm

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 3 5 marks Averages from Frequency Tables

WORKED SOLUTION Question 3 · 4MA1/2H June 2026

1 Part (a) | Step 1
The greatest frequency is , in the interval .
The modal class is the class with the highest frequency.

2 Part (b) | Step 1
The class midpoints are  hours.
Use the midpoint of each class as a representative value.

3 Part (b) | Step 2

Multiply each midpoint by its frequency and add.



4 Part (b) | Step 3

Divide the estimated total by the number of candles.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Histograms

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





4WM1/01 SPECIMEN

Question 16 3 marks Histograms



WORKED SOLUTION Question 16 · 4WM1/01 Specimen

1 Set the frequency-density scale
For , the frequency is , so

2 Read the needed bar heights
Using the same scale from the histogram:

3 Add the estimates

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 18 5 marks Histograms



WORKED SOLUTION Question 18 · 4MA1/2H January 2020

1 Total frequency
Total frequency:

2 Between 17 and 35 minutes
Between 17 and 35 minutes:

3 Given the customer spent more
Given the customer spent more than 30 minutes, they are in the  to  minute class.

4 More than 36 minutes is
More than 36 minutes is  minutes out of the -minute class:

✓ FINAL ANSWER

, then .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 19 4 marks Histograms

WORKED SOLUTION Question 19 · 4MA1/1HR January 2020

1 Use the relative histogram heights
Use the relative histogram heights.

2 Calculate area
For , the relative area is



3 Calculate area
This represents  students, so each relative area unit represents

4 Total relative area
Total relative area:

5 Estimated total
Estimated total:

✓ FINAL ANSWER

 students.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 18 5 marks Histograms



WORKED SOLUTION Question 18 · 4MA1/1H May/November 2020

1 The histogram densities are
The histogram densities are

2 Use histogram
For plants taller than :

3 Use histogram
From :

4 Use histogram
From :

5 Use histogram
From :

✓ FINAL ANSWER

draw bars with densities , and  plants.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 15 6 marks Histograms

WORKED SOLUTION Question 15 · 4MA1/2H January 2021

1 Use histogram
For , the frequency is , so the density is



2 Use histogram
Using the histogram heights, the class frequencies are

3 Use histogram
So the total number of parcels is

4 Use histogram
For weight greater than :

5 The probability that both randomly
The probability that both randomly chosen records are greater than  is

✓ FINAL ANSWER

, then  approximately.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 18 5 marks Histograms



WORKED SOLUTION Question 18 · 4MA1/1HR January 2021

1 Use histogram
The  class has frequency . From the histogram, the relative heights are

2 Use histogram
So the frequencies are

3 Use midpoints
Use midpoints .

✓ FINAL ANSWER

 hours.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 18 5 marks Histograms



WORKED SOLUTION Question 18 · 4MA1/1H May 2021

1 Use histogram
The  class has frequency , so its density is

2 Use histogram
From the histogram, the missing frequencies are

3 Together with the table
Together with the table:

4 Use histogram
For :

✓ FINAL ANSWER

completed frequencies , missing histogram density , and probability .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 14 5 marks Histograms



WORKED SOLUTION Question 14 · 4MA1/2H November 2021

1 The histogram densities are
The histogram densities are

2 Use histogram
Given , the total frequency is

3 Use histogram
For , estimate half of the first class:



✓ FINAL ANSWER

histogram densities , and probability .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 20 4 marks Histograms

WORKED SOLUTION Question 20 · 4MA1/2H January 2022

1 Use histogram
For a histogram,

2 Use frequency table
For , the frequency is 12 and the class width is 10, so



3 Use histogram
Using this scale from the histogram, the frequency densities are:

4 The total number of tomato
The total number of tomato plants is

5 Solve inequality
For :

6 Calculate probability
So the probability is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 21 3 marks Histograms

WORKED SOLUTION Question 21 · 4MA1/1HR January 2022

1 Use histogram
For a histogram,

2 Use frequency table
For , the frequency is 16 and the class width is , so



3 Use histogram
Using this scale from the histogram, the frequency densities are:

4 The total frequency is
The total frequency is

✓ FINAL ANSWER

 watermelons

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 19 3 marks Histograms

WORKED SOLUTION Question 19 · 4MA1/1HR June 2022

1 Use relative densities from the
Use relative densities from the histogram:

2 Use histogram
The number of trees with  is



3 Use histogram
The number of trees with  is

4 The difference is
The difference is :

5 Use histogram
For height greater than :

✓ FINAL ANSWER

 trees.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 21 3 marks Histograms

WORKED SOLUTION Question 21 · 4MA1/1H June 2022

1 Use histogram
For a histogram,



2 Use frequency table
For , the frequency is 10 and the class width is 20, so

3 Use histogram
Using this scale from the histogram:

4 Use part of each relevant
For , use part of each relevant bar:

✓ FINAL ANSWER

 children

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2023

Question 18 4 marks Histograms



WORKED SOLUTION Question 18 · 4MA1/1H May 2023

1 The total frequency is
The total frequency is .

2 The known frequencies are
The known frequencies are

3 Use histogram
So the two missing frequencies have total

4 Use histogram
From the histogram, the missing frequencies are

5 The missing histogram densities are
The missing histogram densities are

✓ FINAL ANSWER

missing frequencies , and missing densities .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 22 4 marks Histograms



WORKED SOLUTION Question 22 · 4MA1/1HR May 2023

1 The scale of the frequency
The scale of the frequency density axis is not needed because the percentage is found from areas.

2 Calculate area
Using the bar heights from the histogram, the relative areas are:

3 Calculate value
For ages more than 55, use the part of the last bar from 55 to 75:

4 Calculate percentage
So the estimated percentage is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 17 3 marks Histograms

WORKED SOLUTION Question 17 · 4MA1/1H November 2023

1 The to gram class has
The  to  gram class has frequency , so its density is



2 Use histogram
From the histogram scale, the density for  is about , and the density for

 is about .

3 Medium oranges weigh between g
Medium oranges weigh between  g and  g:

✓ FINAL ANSWER

about  medium oranges.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 16 3 marks Histograms

WORKED SOLUTION Question 16 · 4MA1/1HR May 2024

1 Use histogram
For a histogram,



2 The bar heights are
The bar heights are:

✓ FINAL ANSWER

draw bars with heights .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 22 3 marks Histograms

WORKED SOLUTION Question 22 · 4MA1/1H May 2024

1 Use histogram
For a histogram,



2 Use frequency table
For , the frequency is 14 and the class width is 5, so

3 Use histogram
Using this scale from the histogram:

4 Calculate value
So the known frequencies are

5 Use frequency table
There are 100 adults in total, so the missing frequency from 5 km to 15 km is

6 The missing class width is
The missing class width is 10, so its frequency density is



✓ FINAL ANSWER

draw the missing bar from  to  with frequency density 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 18 4 marks Histograms



WORKED SOLUTION Question 18 · 4MA1/1H November 2024

1 Estimate the frequencies from each
Estimate the frequencies from each bar:

2 Total frequency
Total frequency:

3 Between and minutes
Between  and  minutes:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 17 3 marks Histograms

WORKED SOLUTION Question 17 · 4MA1/1H June 2025

1 Total estimated frequency
Total estimated frequency:

2 More than minutes
More than  minutes:



3 Use histogram
So the proportion is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 18 3 marks Histograms



WORKED SOLUTION Question 18 · 4WM1/01 May 2025

1 Frequency is class width multiplied
Frequency is class width multiplied by frequency density.

2 Total
Total:

3 More than minutes is the
More than  minutes is the part from  to , plus  to .

4 Use histogram
So the proportion is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 20 4 marks Histograms

WORKED SOLUTION Question 20 · 4MA1/2HR June 2025

1 Use histogram
For a histogram,



2 Use frequency table
For books weighing less than 100 g, the frequency is 75 and the class width is 100, so

3 Use histogram
Using this scale from the histogram, the frequency densities are:

4 The total number of books
The total number of books is

5 Calculate value
For weights between 400 g and 600 g:

6 Calculate probability
So the probability is

✓ FINAL ANSWER

 or  to 3 significant figures

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 21 3 marks Histograms

WORKED SOLUTION Question 21 · 4WM1/01R May 2025

1 The interval to has width
The interval  to  has width  and frequency , so its frequency density is



2 Use histogram
Using that scale from the histogram:

✓ FINAL ANSWER

about  members.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 20 3 marks Histograms



WORKED SOLUTION Question 20 · 4WM1/01 November 2025

1 Frequency density

Frequency density .

✓ FINAL ANSWER

draw bars with densities .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 21 3 marks Histograms

WORKED SOLUTION Question 21 · 4MA1/2H November 2025

1 Use histogram
For a histogram,



2 Use frequency table
For , the frequency is 20 and the class width is 5, so

3 Use histogram
Using this scale from the histogram:

4 Calculate value
For trains at least 25 minutes late:

✓ FINAL ANSWER

 trains

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 19 3 marks Histograms



WORKED SOLUTION Question 19 · 4MA1/2HR June 2026

1 Solution | Step 1
Use :

Histogram areas, rather than heights alone, represent frequencies.

2 Solution | Step 2
Draw four adjoining rectangles on the supplied time and frequency-density axes:  at height 
,  at height ,  at height , and  at height .
Each rectangle starts at density 0 and has the stated class boundaries as its vertical edges; leave no
gaps between classes.

✓ FINAL ANSWER

Bar intervals/heights: .

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 21 3 marks Histograms



WORKED SOLUTION Question 21 · 4WM1/01 May 2026

1 Frequency = width × height

2 Half are in 22–34
So the other half is also  parcels.

3 Height of the new bar

✓ FINAL ANSWER

Bar from  to  kg, height 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2026

Question 22 5 marks Histograms



WORKED SOLUTION Question 22 · 4MA1/1H June 2026

1 Part (a) | Step 1
The first class has width 15 g and frequency 9, so its density is . Its height is 6 small grid
squares, so each vertical square represents density .
Frequency is class width multiplied by frequency density.

2 Part (a) | Step 2
The classes below 175 g have densities  and widths , respectively.
Read the bar heights using the calibrated vertical scale.

3 Part (a) | Step 3

Add the frequencies, not the heights.

4 Part (b) | Step 1
Above 180 g, the frequency from 180 to 185 is , from 185 to 190 is , and from
190 to 200 is .
Use only half of the 175-185 bar and all of the two heavier classes.

5 Part (b) | Step 2

Restrict the denominator to the large apples.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Cumulative Frequency Diagrams

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



4WM2/01 SPECIMEN

Question 15 7 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 15 · 4WM2/01 Specimen

1 Plot the cumulative frequency points
Plot the cumulative frequency points and join with a smooth increasing curve:

2 Use cumulative frequency
There are  people, so the median is read at cumulative frequency .

3 Convert standard form
Using linear interpolation between  and :

4 Use cumulative frequency
So the median is about  years.

5 Use cumulative frequency
For the interquartile range, read  at cumulative frequency  and  at cumulative frequency :

6 Use cumulative frequency
So the IQR is about  years.



7 Use cumulative frequency
At age , the cumulative frequency is about , so the number older than  is

8 This gives about people
This gives about  people.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2020

Question 12 5 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 12 · 4MA1/1H January 2020

1 There are people
There are  people.

2 Use cumulative frequency
For the interquartile range:

3 Use cumulative frequency
From the graph,

4 Use cumulative frequency
At  minutes, the cumulative frequency is about .

5 Use cumulative frequency
No women took  minutes or less, so these  people are men.

✓ FINAL ANSWER

IQR about  minutes, and about  men.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 12 5 marks Cumulative Frequency Diagrams

WORKED SOLUTION Question 12 · 4MA1/1HR January 2020

1 There are people
There are  people.



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

3 Use cumulative frequency
From the graph,

4 Use cumulative frequency
For the interquartile range:

5 Use cumulative frequency
From the graph,

6 Hospital B has median minutes
Hospital B has median  minutes and IQR  minutes.

7 Use cumulative frequency
So Hospital A has a shorter median waiting time and a smaller spread.

✓ FINAL ANSWER

median about  minutes, IQR about  minutes. Hospital A is quicker and more consistent.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY/NOVEMBER 2020

Question 11 5 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 11 · 4MA1/1HR May/November 2020

1 (a) Running totals

2 (b) Plot at the upper class boundaries
Plot , start at , and join with a smooth
curve.

3 (c) Median
Read across from : about  years.

✓ FINAL ANSWER

(a)  (c) about  years

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 11 5 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 11 · 4MA1/1H January 2021

1 Use cumulative frequency
There are  bags, so the median is at cumulative frequency .

2 Use cumulative frequency
From the graph,

3 Large bags sold
Large bags sold:

4 Use cumulative frequency
So  bags have weight greater than .

5 That means
That means

6 Use cumulative frequency
bags have weight  grams or less.

7 Use cumulative frequency
From the graph, cumulative frequency  gives

✓ FINAL ANSWER

median about , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 11 6 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 11 · 4MA1/1HR January 2021

1 Complete the cumulative frequencies
Complete the cumulative frequencies:

2 Plot the points
Plot the points

3 The median is at cumulative
The median is at cumulative frequency .

4 Use cumulative frequency
This lies between  and :

5 Use cumulative frequency
So the median is about  minutes.

6 At minutes
At  minutes:



7 Number who waited longer than
Number who waited longer than  minutes:

✓ FINAL ANSWER

cumulative frequencies , median about  minutes, percentage about .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 12 7 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 12 · 4MA1/2H May 2021

1 (a) Plot the table
Plot , start at , and join with a smooth
curve.

2 (b) Median
Read across from : about  km.

3 (c) Interquartile range
Lower quartile at : about  km. Upper quartile at : about  km.

4 (d) Two comparisons
1. Office A has a lower median (about  km against  km), so on average workers at Office A
travel a shorter distance.
2. Office A has a larger IQR (about  km against  km), so the distances at Office A are more varied
(less consistent).

✓ FINAL ANSWER

(b) about  km (c) about  km (d) A shorter on average; A more spread out

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2021

Question 11 5 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 11 · 4MA1/1H November 2021

1 (a) Running totals

2 (b) Plot at the upper class boundaries
Plot , start at , and join with a smooth
curve.

3 (c) Read the curve at 52 and 42 minutes
At  minutes: about . At  minutes: about .

4 (c) Silver medals

✓ FINAL ANSWER

(a)  (c) about 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 12 6 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 12 · 4MA1/1H January 2022

1 Complete the cumulative frequencies
Complete the cumulative frequencies:

2 Plot the points
Plot the points

3 The median is at cumulative
The median is at cumulative frequency .

4 Convert standard form
This is between  and :

5 Use cumulative frequency
So the median is about  minutes.

6 At minutes
At  minutes:



7 Number taking more than minutes
Number taking more than  minutes:

✓ FINAL ANSWER

cumulative frequencies , median about  minutes, probability about .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 14 8 marks Cumulative Frequency Diagrams



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

1 There are students
There are  students.

2 The median is at cumulative
The median is at cumulative frequency . From the graph,

3 Use cumulative frequency
At  marks, the cumulative frequency is about , so about  students gained  marks or less.

4 Use cumulative frequency
For the interquartile range:

5 Use cumulative frequency
From the graph,

6 Use cumulative frequency
The geometry IQR is , so Luis is correct because the algebra IQR is larger.

7 Use cumulative frequency
For grade A, use mark . From the graph, about  students gained  or less, so about

8 students gained more than
students gained more than .

9 Probability both selected students were
Probability both selected students were grade A:

✓ FINAL ANSWER

median about , about  students, IQR about , Luis is correct, probability about .



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



4MA1/2H JUNE 2022

Question 13 7 marks Cumulative Frequency Diagrams



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

1 Complete the cumulative frequencies
Complete the cumulative frequencies:

2 Plot the points
Plot the points

3 The median is at cumulative
The median is at cumulative frequency .

4 Convert standard form
This is between  and :

5 Use cumulative frequency
So the median age is about  years.



6 Estimate the number aged between
Estimate the number aged between  and :

7 60% are going to work
60% are going to work:

✓ FINAL ANSWER

cumulative frequencies , median about  years, about  people going to work.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2023

Question 12 4 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 12 · 4MA1/1H May 2023

1 (a) Median
There are  plants, so read across from : the curve reaches  at about  cm.

2 (b) Frequency for 30 < height ≤ 40
Read the curve at both ends of the class: about  at  cm and  at  cm.

3 (c) Taller than 35 cm
At  cm the curve reads about , so about  plants.

✓ FINAL ANSWER

(a) about  cm (b)  (c) about 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 14 6 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 14 · 4MA1/1HR May 2023

1 (a) Running totals

2 (b) Plot at the upper class boundaries
Plot , start at , and join with a
smooth curve.

3 (c) Median
Read across from : about  minutes.

4 (d) Interquartile range
Lower quartile at : about  minutes. Upper quartile at : about  minutes.

✓ FINAL ANSWER

(a)  (c) about  minutes (d) about  minutes

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 13 4 marks Cumulative Frequency Diagrams

WORKED SOLUTION Question 13 · 4MA1/1H November 2023

1 (a) Median
Read across from : about  seconds.

2 (b) Adults who took longer than 50 seconds
At  seconds the curve reads about , so  adults.



3 (b) Percentage

✓ FINAL ANSWER

(a) about  seconds (b) about 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 11 7 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 11 · 4MA1/2HR June 2024

1 (a) Plot the table
Plot , start at , and join with a smooth
curve.

2 (b) Read the quartiles
Lower quartile at : about  hours. Upper quartile at : about  hours.

(Answers from about  to  are accepted, depending on the curve.)

3 (c) 25 workers above W
So  workers spent  hours or less. Reading across from : .

4 (d) Between 5 and 10 hours
 workers, so

✓ FINAL ANSWER

(b) about  hours (c)  (d) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 13 7 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 13 · 4MA1/2H June 2024

1 (a) Running totals

2 (b) Plot at the upper class boundaries
Plot , start at , and join with a smooth
curve.

3 (c) Read the quartiles
Lower quartile at : about  km. Upper quartile at : about  km.

(Answers from about  to  km are accepted, depending on the curve.)

4 (d) More than 46 km
At  km the curve reads about , so

✓ FINAL ANSWER

(a)  (c) about  km (d) about 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 13 6 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 13 · 4MA1/2H November 2024

1 (a) Running totals

2 (b) Plot at the upper class boundaries
Plot , start at , and join with a smooth curve.

3 (c) Median
Read across from : about  kg.

4 (d) Heavier than 3.7 kg
At  kg the curve reads about , so about  parcels.

✓ FINAL ANSWER

(a)  (c) about  kg (d) about 

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 11 7 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 11 · 4WM2/01R May 2025

1 Required
 Median(b) IQR(c) % days  \> 75 km(d) More consistent?

2 Median at the th value
Median at the th value — read from graph at cf  = 30:

3 Answer
Median  ≈ 62 km

4 Read the graph
*Q*<sub>1</sub> at cf  = 15, *Q*<sub>3</sub> at cf  = 45. Read from graph:
*Q*<sub>1</sub> ≈ 56 km,   *Q*<sub>3</sub> ≈ 74 km
IQR = *Q*<sub>3</sub> − *Q*<sub>1</sub> = 69 − 55 = 14 km

5 Answer
IQR  ≈ 14 km

6 Note
Graph-reading answers are accepted within  ± 2 km of the model answer.

7 Use cumulative frequency
From the graph, read the cumulative frequency at *d* = 75 km:
cf at 75 km ≈ 52

8 Number of days with distance
Number of days with distance  \> 75 km:
60 − 52 = 8 days

9 Percentage
Percentage:

10 Answer
13.3% of days Ehrick drives more than 75 km

✓ FINAL ANSWER

Alison is more consistent — her IQR (15 km) is smaller than Tomas’s (28 km), meaning less variability
in daily distances.



Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 12 6 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 12 · 4MA1/1HR June 2025

1 (a) Running totals

2 (b) Plot at the upper class boundaries
Plot , start at , and join with a smooth
curve.

3 (c) People aged 46 or under
Read up from : about  people.

4 (c) Percentage older than 46
 people.

(About  to  is accepted, depending on the curve.)

✓ FINAL ANSWER

(a)  (c) about 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 13 6 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 13 · 4MA1/2H June 2025

1 (a) Running totals

2 (b) Plot at the upper class boundaries
Plot , start at , and join with a smooth
curve.

3 (c) Median
Read across from : about  minutes.

4 (d) More than 45 minutes
At  minutes the curve reads about , so about  people. (Answers from about  to 
are accepted, depending on the curve.)

✓ FINAL ANSWER

(a)  (c) about  minutes (d) about 

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 14 6 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 14 · 4WM2/01 May 2025

1 Cumulative frequencies
Cumulative frequencies:

2 Plot the points
Plot the points

3 The median is the th
The median is the th value. Interpolating in the  to  interval gives about  minutes.

4 Estimate the value
For more than  minutes, the estimate is about  people.

✓ FINAL ANSWER

cumulative frequencies ; median about  minutes; more than  minutes
about  people.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 14 5 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 14 · 4WM2/01 November 2025

1 Part (a) Median Total plants
Part (a) Median: Total plants = 40. The median position is at cumulative frequency = 40/2 = 20.
Reading across from CF = 20 to the curve and down to the x-axis gives:

2 Answer
 30 cm

3 Part (b) Interquartile Range (IQR)
Lower Quartile (Q1) is at CF = 10. Reading the graph ⟹ Height = 20 cm.
Upper Quartile (Q3) is at CF = 30. Reading the graph ⟹ Height = 40 cm.
IQR = *Q*3 − *Q*1 = 40 − 20 = 20 cm

4 Answer
 20 cm

Part (c) Premium plants revenue: Premium plants have height  \> 40 cm. From the graph,
cumulative frequency at 40 cm is 30. This means 30 plants are ≤ 40 cm.
Number of premium plants = 40 − 30 = 10 plants
Total Money = 10 plants × 30 euros = 300 euros

✓ FINAL ANSWER

 300 euros

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 14 5 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 14 · 4MA1/2H November 2025

1 (a) Median
Read across from : about  cm.

2 (b) Interquartile range
Lower quartile at : about  cm. Upper quartile at : about  cm.

3 (c) Premium plants
At  cm the curve reads about , so  plants are taller than  cm.

✓ FINAL ANSWER

(a) about  cm (b) about  cm (c)  euros

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R JUNE 2026

Question 13 6 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 13 · 4WM2/01R June 2026

1 (a) Plot at the upper class boundaries
Plot , start at  and join with a smooth
curve.

2 (b) Median
: read across from 30 → about  cm.

3 (c) Lower quartile
: read across from 15 → about  cm.

4 (d) Taller than 155 cm
Up from 155 cm the curve reads about , so  plants.

✓ FINAL ANSWER

(b)  cm (c)  cm (d) about  plants

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 14 4 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 14 · 4MA1/1HR June 2026

1 Part (a) | Step 1
Use age (years) on the horizontal axis from  to , and cumulative frequency on the vertical axis
from  to . Plot .
Each cumulative total is plotted at its upper age boundary.

2 Part (a) | Step 2
Join the points in order with an increasing curve or straight line segments. Do not draw bars or a
staircase.
This represents the accumulated number up to each age boundary.

3 Part (b) | Step 1

Read horizontally from cumulative frequency 40 to the graph, then vertically down to the age axis.

4 Part (b) | Step 2
Using straight segments,

The median is estimated between ages 20 and 30; a smooth graph gives a nearby estimate.

5 Part (c) | Step 1
Read vertically from age  to the graph, then horizontally to the cumulative-frequency axis.
The ordinate is the estimated number aged 16 and under.



6 Part (c) | Step 2
Using straight segments,

Round the estimated count to a whole number of people.

✓ FINAL ANSWER

(a) Increasing cumulative-frequency graph through
. (b) Approximately  years. (c)

Approximately  people.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 14 3 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 14 · 4MA1/2H June 2026

1 Part (a) | Step 1
The median is the th value. Draw horizontally from cumulative frequency  to the curve,
then vertically to the weight axis: about .
The median splits the 60 observations in half.

2 Part (b) | Step 1
Read the lower quartile at cumulative frequency , giving . Read the upper
quartile at cumulative frequency , giving .
Quartiles occur at one-quarter and three-quarters of the total frequency.

3 Part (b) | Step 2

Interquartile range is upper quartile minus lower quartile.

✓ FINAL ANSWER

(a)  approximately. (b)  approximately.

Dr Eslam Ahmed · eliteigcse.com

TOPIC



Probability Toolkit

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



4WM1/01 SPECIMEN

Question 3 4 marks Probability Toolkit



WORKED SOLUTION Question 3 · 4WM1/01 Specimen

1 Find the remaining probability

2 Split the equal probabilities
The probabilities for  and  are equal, so

3 Find the probability of 1 or 2

4 Calculate the estimate

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 6 4 marks Probability Toolkit

WORKED SOLUTION Question 6 · 4MA1/2H January 2020

1 Use the fact that probabilities add to 1
Let , so .

2 Expected number of red beads

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2020

Question 18 4 marks Probability Toolkit

WORKED SOLUTION Question 18 · 4MA1/1H January 2020

1 Count the sweets that are not lemon
There are  sweets and  are lemon, so  are not lemon.

2 Three picks without replacement, none lemon
All  lemon sweets stay in the bowl only if Anna, Ravi and Sam each take a non-lemon sweet:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 2 4 marks Probability Toolkit

WORKED SOLUTION Question 2 · 4MA1/1H May/November 2020

1 Seconds in a working day

2 Toy cars made each day

3 Expected number of faulty cars

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY/NOVEMBER 2020

Question 23 4 marks Probability Toolkit

WORKED SOLUTION Question 23 · 4MA1/1HR May/November 2020

1 The total number of beads
The total number of beads is

2 The probability of choosing two
The probability of choosing two beads of the same colour is



3 Evaluate fraction
This is equal to , so

4 Calculate value
Since  must be a whole number,

5 Calculate value
So the total number of beads is

✓ FINAL ANSWER

 beads

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 21 6 marks Probability Toolkit

WORKED SOLUTION Question 21 · 4MA1/2HR January 2021

1 There are beads altogether
There are  beads altogether.

2 Red beads
Red beads:

3 Blue beads
Blue beads:

4 The probability of taking two
The probability of taking two beads of the same colour is



5 Use trigonometry
So

6 Expand
Expand:

7 Use trigonometry
So

8 Cross multiply
Cross multiply:

9 Divide by 4
Divide by 4:

10 Factor
Factor:

11 Use trigonometry
So



12 The number of beads must
The number of beads must be a whole number, so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 6 5 marks Probability Toolkit

WORKED SOLUTION Question 6 · 4MA1/1H May 2021

1 (a) Set up with the missing probabilities
Let , so .

2 (a) Probability of orange



3 (b) Estimate for blue

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 23 5 marks Probability Toolkit

WORKED SOLUTION Question 23 · 4MA1/2H May 2021

1 Let the number of red
Let the number of red pens be .

2 List probability cases
Then the number of black pens is

3 Calculate value
and

4 Evaluate fraction
So



5 Evaluate fraction
and

6 The probability of black followed
The probability of black followed by red is

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2021

Question 3 4 marks Probability Toolkit

WORKED SOLUTION Question 3 · 4MA1/1H November 2021

1 Calculate probability
(a) Let the number of white fish be .

2 (b) There are still 54
(b) There are still 54 fish, and now



3 Jeevan added
Jeevan added

✓ FINAL ANSWER

(a)  white fish, (b)  white fish.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 1 4 marks Probability Toolkit

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

1 (a) Probabilities add to 1

2 (b) Darjeeling or Rize

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 2 2 marks Probability Toolkit

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

1 Expected number = probability × number of games

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 6 5 marks Probability Toolkit

WORKED SOLUTION Question 6 · 4MA1/2H January 2022

1 Split the ratio
The probabilities for green and red are

2 Split the ratio
So

3 Split the ratio
Pink : white , so white is  of .

4 Split the ratio
The red probability is , and there are  red sweets.



5 Number of white sweets
Number of white sweets:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 1 4 marks Probability Toolkit

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

1 (a) Red or yellow

2 (b) Probability of purple

3 (b) Estimate for 300 spins



✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 2 4 marks Probability Toolkit

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

1 Probabilities of landing on 2 and on 4
The probabilities add to , and :

2 Number of spins
An estimate of  for the number 3 means

3 Estimate for landing on 4



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 15 4 marks Probability Toolkit

WORKED SOLUTION Question 15 · 4MA1/1H June 2022

1 Ways to score a total of 0
Three draws ( ), or one win and two losses ( ) in any order.

2 Three draws

3 One win and two losses (3 orders)

4 Add the cases

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 24 5 marks Probability Toolkit

WORKED SOLUTION Question 24 · 4MA1/1HR June 2022

1 There are counters. Initially 5
There are  counters. Initially 5 show red, so  show green.

2 List probability cases
After two turns, there are still 5 red faces if:

3 the same counter is picked
- the same counter is picked twice, or
- one red counter and one green counter are picked.

4 The probability of picking the
The probability of picking the same counter twice is



5 The probability of picking one
The probability of picking one red and one green in either order is

6 Evaluate fraction
So

7 Calculate value
Since  must be a whole number,

✓ 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



4MA1/1HR MAY 2023

Question 5 2 marks Probability Toolkit

WORKED SOLUTION Question 5 · 4MA1/1HR May 2023

1 Probability of losing

2 Estimate for 300 games

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



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 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

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 4 4 marks Probability Toolkit

WORKED SOLUTION Question 4 · 4MA1/1H November 2023

1 (a) Probabilities add to 1

2 (b) Estimate for blue in 250 spins

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 20 4 marks Probability Toolkit

WORKED SOLUTION Question 20 · 4MA1/1H November 2023

1 Let the probability of taking
Let the probability of taking a 10 cent coin be .

2 The mean is 10 cents
The mean is 10 cents only when both coins are 10 cent coins.

3 Calculate probability
So the probability of taking a 20 cent coin is

4 The mean is 15 cents
The mean is 15 cents when one coin is 10 cents and the other is 20 cents.



5 There are two possible orders
There are two possible orders:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 2 4 marks Probability Toolkit

WORKED SOLUTION Question 2 · 4MA1/1H May 2024

1 Find x

2 Probability of travelling by car

3 Number of students

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 2 4 marks Probability Toolkit

WORKED SOLUTION Question 2 · 4MA1/1HR May 2024

1 Find x

2 Probability of an odd number (1, 3 or 5)

3 Estimate for 400 spins

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 14 3 marks Probability Toolkit

WORKED SOLUTION Question 14 · 4MA1/2HR June 2024

1 Find the probability of a 6
The dice and the coin are independent:

2 6 and Tails
, so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 21 5 marks Probability Toolkit

WORKED SOLUTION Question 21 · 4MA1/1HR May 2024

1 There are 25 counters
There are 25 counters.

2 Blue counters
Blue counters:

3 Orange counters
Orange counters:

4 Pink counters
Pink counters:



5 The probability of taking one
The probability of taking one orange and one pink in either order is

6 Evaluate fraction
This is equal to , so

7 Solve inequality
Since ,

8 Calculate value
So the number of pink counters is

9 The probability of taking 2
The probability of taking 2 pink counters is



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 5 4 marks Probability Toolkit

WORKED SOLUTION Question 5 · 4MA1/2H November 2024

1 Probabilities of 1 and 4 together

2 They are equal

3 Estimate for 400 spins

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 3 4 marks Probability Toolkit

WORKED SOLUTION Question 3 · 4WM1/01 May 2025

1 Calculate probability
The probabilities add to .

2 The probability of blue is
The probability of blue is



3 Expected number of blue results
Expected number of blue results:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 3 5 marks Probability Toolkit



WORKED SOLUTION Question 3 · 4WM1/01R May 2025

1 Let the yellow probability be
Let the yellow probability be . Then the red probability is .

2 Calculate probability
So

3 Expected red
Expected red:

✓ FINAL ANSWER

, and about .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 4 5 marks Probability Toolkit

WORKED SOLUTION Question 4 · 4MA1/1HR June 2025

1 (a) Blue, green or purple

2 (b) Find x
Red and yellow share the rest: , so  and .



3 (b) Probability of red

4 (b) Estimate for 350 spins

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 11 3 marks Probability Toolkit

WORKED SOLUTION Question 11 · 4MA1/2H June 2025

1 Counters that are not orange
 counters are not orange, and .

2 Total number of counters

3 Orange counters

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 17 3 marks Probability Toolkit

WORKED SOLUTION Question 17 · 4WM1/01R May 2025

1 The counters are
The counters are

2 There are
There are

3 ways to choose two counters
ways to choose two counters.

4 Calculate probability
For a sum less than , the pairs are:

5 Counting the repeated counters gives
Counting the repeated counters gives



6 Calculate probability
So

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 19 3 marks Probability Toolkit

WORKED SOLUTION Question 19 · 4MA1/1HR June 2025

1 Pairs with a sum less than 5
The counters are . The only possible sums under  are ,  and .

2 First counter, then second (no replacement)

3 Add the cases

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 21 3 marks Probability Toolkit

WORKED SOLUTION Question 21 · 4MA1/1H June 2025

1 There are
There are

2 ways to choose 3 counters
ways to choose 3 counters.

3 Exactly two counters are the
Exactly two counters are the same colour:

4 Calculate probability
So the probability is



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 22 3 marks Probability Toolkit

WORKED SOLUTION Question 22 · 4WM1/01 May 2025

1 Total ways to choose counters
Total ways to choose  counters:

2 Exactly two red
Exactly two red:

3 Exactly two yellow
Exactly two yellow:

4 Exactly two green
Exactly two green:



5 Favourable outcomes
Favourable outcomes:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 5 5 marks Probability Toolkit

WORKED SOLUTION Question 5 · 4WM1/01 November 2025

1 Calculate value

2 Calculate value
Also,



3 Calculate value
So

✓ FINAL ANSWER

,  students.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 9 3 marks Probability Toolkit



WORKED SOLUTION Question 9 · 4MA1/2H November 2025

1 Red counters in each bag
Bag A: . Bag B: .

2 Probability of red from bag C
Bag C has  red counters out of .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 5 4 marks Probability Toolkit

WORKED SOLUTION Question 5 · 4MA1/1HR June 2026

1 Solution | Step 1

The four colours are mutually exclusive and exhaust all counters, so their probabilities sum to 1.

2 Solution | Step 2

Collect the unknown probabilities and solve the linear equation.

3 Solution | Step 3

Multiply the red proportion by the total number of counters.

✓ FINAL ANSWER

 red counters

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2026

Question 7 4 marks Probability Toolkit

WORKED SOLUTION Question 7 · 4MA1/1H June 2026

1 Solution | Step 1

The four exhaustive outcome probabilities sum to 1.

2 Solution | Step 2

The events 2 and 4 are mutually exclusive.

3 Solution | Step 3

Multiply the number of spins by the probability of an even result.



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 7 4 marks Probability Toolkit



WORKED SOLUTION Question 7 · 4WM1/01 May 2026

1 Probabilities add to 1

2 Even numbers are 2 and 4

3 Expected number

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 11 3 marks Probability Toolkit



WORKED SOLUTION Question 11 · 4WM1/01 May 2026

1 Let r red be added
Then  blue are added and the total is .

2 Use P(green)

3 Blue added

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 20 3 marks Probability Toolkit

WORKED SOLUTION Question 20 · 4MA1/2H June 2026

1 Solution | Step 1
Let . With replacement, the draws are independent.

The complementary event to at least one red is two greens.

2 Solution | Step 2

Multiply identical independent green probabilities and take the nonnegative root.

3 Solution | Step 3

The two possible orders are mutually exclusive and must both be included.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Tree Diagrams & Conditional
Probability

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



4WM1/01 SPECIMEN

Question 11 6 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 11 · 4WM1/01 Specimen

1 Complete the blue-first branch
After a blue bead is taken first, there are  red and  blue beads left out of .

2 Find both red

3 Find different colours

✓ FINAL ANSWER

Missing probabilities  and ; ; .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 14 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 14 · 4MA1/2H January 2020

1 (a) First glass



2 (a) Second glass (one fewer glass left)
After a large glass: large , small .
After a small glass: large , small .

3 (b) Two small glasses

✓ FINAL ANSWER

(a) ; ;  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 16 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 16 · 4MA1/1HR January 2020

1 Find the probability of winning chess
Treat the two games as independent:

2 Probabilities of losing

3 Win neither game

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 16 8 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 16 · 4MA1/2HR January 2020

1 (a) Complete the tree
Bag A: odd , even .
Bag B (on both branches): odd , even .

2 (b) Odd total = odd + even or even + odd

3 (c) Probability Harriet takes an even counter
Cody takes two even counters with probability .

4 (c) Least number of counters
 is in its simplest form, so the number of counters must be a multiple of . The least number is
.

✓ FINAL ANSWER

(a) ;  on both branches (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 15 5 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 15 · 4MA1/1H May/November 2020

1 (a) Complete the tree
Spinner A has  red and  green sections: red , green .
Spinner B has  red and  green (on both branches): red , green .

2 (b) Use the complement
"At least one green" is the opposite of "both red":

✓ FINAL ANSWER

(a) ;  on both branches (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 14 5 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 14 · 4MA1/1H January 2021

1 (a) Win both games
Multiply along the "win, win" branch:



2 (b) Win exactly one game
Win then lose, or lose then win:

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 13 8 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 13 · 4MA1/2H May 2021

1 (a) Complete the tree
First race: does not win .
Second race: after a win, does not win ; after not winning, wins  and does not win .

2 (b) Exactly one win

3 (c) Win the first two, lose the third
, then lose the third with :

4 (c) Exactly one of the first two, then win the third

5 (c) Add the cases

✓ FINAL ANSWER

(a) ; ;  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2021

Question 15 8 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 15 · 4MA1/1H November 2021

1 (a) Complete the tree
Magnus loses: .
Every second-game branch repeats  (the games are independent).

2 (b) Equal points after 2 games
Two draws, or one win and one loss (either order):

3 (c) Equal points after 3 games
Each player needs  of the  points: three draws, or one win, one draw and one loss (  orders).

4 (c) Add the cases

✓ FINAL ANSWER

(a) ;  on every branch (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 16 3 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 16 · 4MA1/2H November 2021

1 Count the colours
 red,  green and  yellow. The counter is replaced, so the second pick has the same

probabilities.

2 Both the same colour

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 13 7 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 13 · 4MA1/1HR January 2022

1 (a) Complete the tree (counter is replaced)
First counter red: .
After green, second counter: green , red .

2 (b) Both red

3 (c) What "three different colours" needs
Hector only has green and red, so he must take one green and one red (either order), and Meghan
must take blue.

4 (c) Solve for the number of blue counters
Let  be the number of blue counters out of .

✓ FINAL ANSWER

(a) ;  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 14 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 14 · 4MA1/1H January 2022

1 (a) Complete the tree
Packet A: not sunflower .
Packet B (on both branches): sunflower , not sunflower .



2 (b) Two sunflower seeds

✓ FINAL ANSWER

(a) ;  on both branches (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 12 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 12 · 4MA1/1H June 2022

1 (a) Complete the tree
Treadmill: use , not use .
After using the treadmill: cross trainer , not .
After not using the treadmill: cross trainer , not .



2 (b) Treadmill and cross trainer

✓ FINAL ANSWER

(a) ; ;  (b) 

Dr Eslam Ahmed · eliteigcse.com



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



4MA1/1HR MAY 2023

Question 12 5 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 12 · 4MA1/1HR May 2023

1 (a) Probabilities add to 1

2 (b) Add the two equations

3 (b) Find y

✓ FINAL ANSWER

(b) 

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



4MA1/1HR MAY 2023

Question 13 3 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 13 · 4MA1/1HR May 2023

1 (a) Complete the tree
After a win: loses . After a loss: loses .

2 (b) Wins both games

✓ FINAL ANSWER

(a) ,  (b) 

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 NOVEMBER 2023

Question 11 5 marks Tree Diagrams & Conditional Probability

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

1 (a) Complete the tree
Box X: not red .
Box Y (on both branches): red , not red .



2 (b) Both red or both not red

✓ FINAL ANSWER

(a) ;  on both branches (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 13 5 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 13 · 4MA1/1H May 2024

1 (a) Complete the tree
Bag A: white , black .
Bag B (on both branches): white , black .

2 (b) Same colour = both white or both black



✓ FINAL ANSWER

(a) ;  on both branches (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 16 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 16 · 4MA1/1H May 2024

1 Use the complement
"At least one of each colour" fails only if all three sweets are red or all three are yellow.

2 All red, all yellow (no replacement)

3 At least one of each

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 13 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 13 · 4MA1/1H November 2024

1 (a) Complete the tree
Saturday: not early .
After early: Sunday early , not early . After not early: Sunday early , not early .



2 (b) Early on both days

✓ FINAL ANSWER

(a) ; ;  (b) 

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 11 4 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 11 · 4WM1/01R May 2025

1 The missing branch probabilities are
The missing branch probabilities are complements.

2 Calculate value
For snow on both days,

✓ FINAL ANSWER

tree labels ; probability .

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 12 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 12 · 4WM1/01 May 2025

1 Calculate probability
For badminton,



2 Calculate probability
For tennis,

3 The probability of losing both
The probability of losing both games is

✓ FINAL ANSWER

Tennis branches are  and  on each branch; probability of losing both is .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 14 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 14 · 4MA1/1H June 2025

1 (a) Complete the tree
Badminton: win , lose .
Tennis (on both branches): win , lose .



2 (b) Lose both

✓ FINAL ANSWER

(a) ;  on both branches (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 14 7 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 14 · 4MA1/2HR June 2025

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

2 (b) Two red beads

3 (c) More red than green with three beads
She needs at least two reds: RRR, RRG, RGR or GRR. The box gives red , green .

4 (c) Add the four cases

✓ FINAL ANSWER

(a) ;  on both branches (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 12 5 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 12 · 4WM1/01 November 2025

1 Bag 1
Bag 1:



2 Bag 2
Bag 2:

3 The only way to get
The only way to get the same colour is yellow then yellow.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 13 5 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 13 · 4MA1/1H November 2025

1 (a) Complete the tree
Bag: orange .
Box (on both branches): yellow , green .



2 (b) Use the complement
The only way to get the same colour is yellow from both, so

✓ FINAL ANSWER

(a) ;  on both branches (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 22 3 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 22 · 4MA1/1H November 2025

1 There are 2 pink buttons
There are 2 pink buttons.

2 At least one pink button
At least one pink button is still in the box unless both pink buttons are taken.

3 Use the complement
So use the complement.

4 The probability that both pink
The probability that both pink buttons are taken is



5 Evaluate fraction
Therefore,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 23 3 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 23 · 4WM1/01 November 2025

1 There are 2 pink buttons
There are 2 pink buttons.

2 At least one pink button
At least one pink button is still in the box unless both pink buttons are taken.

3 Use the complement
So use the complement.

4 The probability that both pink
The probability that both pink buttons are taken is



5 Evaluate fraction
Therefore,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2026

Question 13 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 13 · 4MA1/1H June 2026

1 Part (a) | Step 1
First split: rain , not rain .
Complementary branches sum to 1.



2 Part (a) | Step 2
After rain: walk , bus . After not rain: walk , bus .
Use the stated conditional probabilities and their complements on the corresponding branches.

3 Part (b) | Step 1

Multiply the probabilities along the rain-then-walk path; independence is not assumed.

✓ FINAL ANSWER

(a) Rain/not rain: ; walk/bus after rain: ; walk/bus after no rain: . (b) 

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 13 4 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 13 · 4WM1/01 May 2026

1 (a) Branches add to 1
Not win  on every pair of branches.

2 (b) Win and win

✓ FINAL ANSWER

(a) see diagram (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 14 8 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 14 · 4MA1/2HR June 2026

1 Part (a) | Step 1
From the start, label the Bag A branches  and .
Bag A has 7 counters in total.

2 Part (a) | Step 2
From each Bag A outcome, label the Bag B green branch  and red branch .
Bag B has 6 counters and is unaffected by the result from bag A.

3 Part (b) | Step 1

Both events must occur, so multiply along the green-green path.

4 Part (c) | Step 1
Let . Then

Use the given probability of three reds to find the bag C probabilities.

5 Part (c) | Step 2
Exactly one green means the disjoint outcomes , , or .
The single green counter can come from A, B or C.

6 Part (c) | Step 3

Multiply within each outcome and add the three mutually exclusive probabilities.



✓ FINAL ANSWER

(a) Branch labels from top to bottom:  for A;  for B after either A result. (b) . (c)
.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 18 3 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 18 · 4MA1/1HR June 2026

1 Solution | Step 1
The only possible ordered number pairs are  and .
The second number must be exactly 3 more than the first, not merely differ by 3.

2 Solution | Step 2

There are 7 cards remaining for the second draw; there are two 1s, three 2s, one 4 and two 5s.

3 Solution | Step 3

The two ordered events are mutually exclusive, so add their probabilities.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 22 5 marks Tree Diagrams & Conditional Probability



WORKED SOLUTION Question 22 · 4WM1/01 May 2026

1 Pink then yellow, or yellow then pink

2 Cross-multiply

3 Simplify (÷6) and solve

4 x must be a whole number

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2026

Question 23 5 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 23 · 4MA1/1H June 2026

1 Solution | Step 1

Include pink-then-yellow and yellow-then-pink, without replacement.

2 Solution | Step 2

Equate to the given probability and cross-multiply.

3 Solution | Step 3

Rearrange and divide by 6.

4 Solution | Step 4

Factorise the quadratic.



5 Solution | Step 5
The number of marbles must be an integer, so .
Reject the non-integer root.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Set Notation & Venn Diagrams

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





4WM1/01 SPECIMEN

Question 14 8 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 14 · 4WM1/01 Specimen

1 Place the centre value
The number with goats, sheep and chickens is .

2 Fill the pair-only regions

3 Fill the single-set regions

Since  have none, the total inside the circles is .



4 Read the set values

5 Find the conditional probability
Out of the  farmers with chickens,  also have goats.

✓ FINAL ANSWER

Venn regions:  only ,  only ,  only ,  only ,  only ,  only , all three
, none . Also , , , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 4 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 4 · 4MA1/1HR January 2020

1 Calculate value

2 means all the letters that
 means all the letters that are in  or in .

3 Calculate statistic
 means letters that are in , but not in . Since  is in , it is not included.



4 Serena is not correct because
Serena is not correct because  is in all three sets.

✓ FINAL ANSWER

(a)(i) , (a)(ii) . Serena is incorrect.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 17 6 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 17 · 4MA1/2HR January 2020

1 Let the sets dogs
Let the sets be  for dogs,  for cats, and  for rabbits.

2 The number in all three
The number in all three sets is .

3 Calculate value
So the remaining one-set regions are

4 There are students outside all
There are  students outside all three sets. The total number of students is , so



5 Calculate value
For , we need students who are not in  and not in . These are the rabbit-only students
and the students outside all three sets.

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 1 4 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 1 · 4MA1/1H May/November 2020

1 (a) In both A and B

2 (b) Not in B
Everything outside circle : 



3 (c) In A but not in B
:  of the  numbers.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 3 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 3 · 4MA1/2HR January 2021

1 Calculate value

2 Set is
The complement of , using the given universal set, is

3 The set
The set

4 Calculate value
is everything not in  and not in , so



5 Calculate value
Equivalently,

✓ FINAL ANSWER

, , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 4 2 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 4 · 4MA1/1H January 2021

1 Calculate value

2 The odd numbers are
The odd numbers are

3 The multiples of are
The multiples of  are

4 The numbers in both sets
The numbers in both sets are

5 The numbers in either set
The numbers in either set are



✓ FINAL ANSWER

(i) , (ii) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 16 6 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 16 · 4MA1/2H January 2021

1 The number studying all three
The number studying all three languages is .

2 Calculate value
So the two-language-only regions are

3 The German only region is
The German-only region is

4 The French only region is
The French-only region is  and the Russian-only region is . There are  students outside all three
sets.

5 Calculate value
Using the total ,

6 The number studying Russian is
The number studying Russian is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 16 5 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 16 · 4MA1/2HR January 2021

1 (a) Find the intersection

2 (a) Fill every region
 only ,  only , outside .



3 (b)(i) In both A and B

4 (b)(ii) In A or not in B
 is everything except "  only": .

✓ FINAL ANSWER

(a) , outside  (b)(i)  (ii) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 4 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 4 · 4MA1/2H May 2021

1 Calculate value

2 The union contains every letter
The union contains every letter that is in  or :

3 Calculate statistic
 means letters in , but not in :



4 Calculate value
For , Cody is not correct because the letter  is in both  and .

✓ FINAL ANSWER

(a)(i) , (a)(ii) . Cody is incorrect.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 19 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 19 · 4MA1/1H May 2021

1 From the Venn diagram
From the Venn diagram:



2 only is only is only
-  only is 
-  only is 
-  only is 
-  only is 
- all three is 
-  only is 
-  only is 
- outside is 

3 Add every region inside
For , add every region inside  or :

4 Add the regions outside both
For , add the regions outside both  and :

5 Add and all
For , add  and all of :

✓ FINAL ANSWER

(i) , (ii) , (iii) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2021

Question 16 5 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 16 · 4MA1/1H November 2021

1 (a) Use the Maths circle
Maths only , Maths and English only , Maths and French only , all three .

2 (b) Fill every region
 only ,  only , centre ,  only .

Outside: . (Check: .)

3 (c) Passed Maths, failed French
Maths only and Maths-and-English only:  of the .

✓ FINAL ANSWER

(a)  (b)  only 3,  only 11,  only 4, centre 7,  only 2,  only 0,  only 1,

outside 4 (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 7 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 7 · 4MA1/1H January 2022

1 Calculate value

2 We are given
We are given

3 Calculate value
Also,



4 Calculate value
so

5 Calculate value
And

6 Calculate value
so

7 Use Set notation Venn diagrams
Therefore the Venn diagram regions are:

8 only only outside both sets
- 
-  only: 
-  only: 
- outside both sets: 

✓ FINAL ANSWER

Put  in the overlap,  in  only,  in  only, and  outside.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 17 4 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 17 · 4MA1/1HR January 2022

1 From the Venn diagram
From the Venn diagram:

2 Calculate value
There is no region in both  and , and there is no triple intersection.

3 Use
For , use

4 Set
Since  is empty, this includes everyone in the universal set.

✓ FINAL ANSWER

(i) , (ii) , (iii) , (iv) 

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



4MA1/2H JUNE 2022

Question 16 8 marks Set Notation & Venn Diagrams



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

1 (a) Start from the centre
All three: . Then the "two only" regions:

2 (a) Single-animal regions

 farmers are inside the circles ( ), so

Outside the circles: .

3 (b)(i) n(G)

4 (b)(ii) Not in G or S
Only "  only" and the outside region: .

5 (b)(iii) In C but not in G
"  only" and "  only": .

6 (c) Chickens farmers who also have goats
 farmers have chickens;  of them also have goats.

✓ FINAL ANSWER

(a)  only 13,  only 9,  only 24,  only 5,  only 11,  only 12, centre 6, outside 20

(b)(i)  (ii)  (iii)  (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 2 3 marks Set Notation & Venn Diagrams

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

1 The numbers inside are the
The numbers inside  are the numbers in the -only region and the overlap with :



2 Calculate statistic
 means every number inside  or :

3 Dominic writes . This is
Dominic writes . This is correct because  is outside circle  in the Venn diagram.

✓ FINAL ANSWER

(a)(i) , (a)(ii) . Dominic is correct because  is not in .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2023

Question 16 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 16 · 4MA1/1H May 2023

1 The regions inside are
The regions inside  are



2 We are told that
We are told that

3 Calculate value
So

4 Add every region not inside
For , add every region not inside :

5 Add the regions
For , add the regions that are in  but not in :

✓ FINAL ANSWER

(a) , (b) , (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 1 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 1 · 4MA1/1H November 2023

1 The members of are all
The members of  are all the numbers inside circle , including the overlap:

2 The members of are the
The members of  are the numbers in both circles:



3 means outside both circles
 means outside both circles:

✓ FINAL ANSWER

(a) , (b) , (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 4 5 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 4 · 4MA1/2HR June 2024

1 Calculate value

2 Calculate value
So

3 Calculate value
and

4 Harpreet is not correct because
Harpreet is not correct because  and  are in both  and .

5 Calculate value
For , it has  members, , , and no member is in both of those
overlaps. So choose the two elements of  only and the two elements of  only:

✓ FINAL ANSWER

(a)(i) , (a)(ii) , (b) Harpreet is incorrect, (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 7 5 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 7 · 4MA1/1H May 2024

1 Calculate value

2 Calculate value
So

3 Set of odd numbers
Also  is the set of odd numbers in , so

4 The statement is true because
The statement  is true because none of  is a multiple of .

5 Calculate value
For , we need . So  must contain the four numbers outside :

✓ FINAL ANSWER

(a)(i) , (a)(ii) , (b) Yes, (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 16 7 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 16 · 4MA1/2H June 2024

1 (a) Start from the centre
All three: .

2 (a) Single regions

 students are inside the circles ( ):

Outside: .

3 (b) Knitting, given photography
 chose photography;  of them also chose knitting.

4 (c) Photography but not knitting
 only and  only: .

5 (d) Knitting and (photography or embroidery)

✓ FINAL ANSWER

(a)  only 7,  only 4,  only 12,  only 8,  only 7,  only 11, centre 9, outside 2

(b)  (c)  (d) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 4 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 4 · 4MA1/1H November 2024

1 The members of are all
The members of  are all the numbers inside circle , including the overlap:

2 The members of are the
The members of  are the numbers in both circles:



3 Calculate statistic
 means all the numbers in the universal set that are not in :

✓ FINAL ANSWER

(a) , (b) , (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 21 4 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 21 · 4MA1/2H November 2024

1 The complement of contains the
The complement of  contains the regions outside both  and . These are  and .

2 Calculate value
So , hence  and .

3 Calculate statistic
Now  means inside , but not inside . These are the regions  and .

4 Calculate value
So .



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 4 4 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 4 · 4WM1/01R May 2025

1 Calculate value

2 Calculate value
Therefore

3 Calculate value
and

4 No number is both even
No number is both even and odd, so

5 Set
Also  because  is not in the universal set.

✓ FINAL ANSWER

(a)(i) , (a)(ii) , (b)(i) , (b)(ii) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 5 4 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 5 · 4MA1/1HR June 2025

1 Calculate value

2 Calculate value
Therefore

3 Calculate value
and

4 No number is both even
No number is both even and odd, so

5 Set
Also  because  is not in the universal set.

✓ FINAL ANSWER

(a)(i) , (a)(ii) , (b)(i) , (b)(ii) 

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 8 5 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 8 · 4WM1/01 May 2025

1 Calculate value

2 Calculate value
So



3 Sophie is wrong because is
Sophie is wrong because  is both a multiple of  and a multiple of , so .

4 Set is
For , include  and , but no other even numbers. One possible set is

✓ FINAL ANSWER

; Sophie is wrong because ; one possible  is .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 20 6 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 20 · 4MA1/2H June 2025

1 Calculate value
There are 120 gardeners in total and 29 are outside all three sets, so

2 The triple intersection is
The triple intersection is

3 Calculate value
So the pair-only regions are:

4 Calculate value
Since 43 grow carrots,

5 Let the number who grow
Let the number who grow only potatoes be . The number who grow only tomatoes is also .

6 Add the regions union
Now add the regions in the union:



7 Calculate value
So the Venn regions are:

8 Calculate value
For part (b),

9 Evaluate fraction
For part (c), one gardener who grows carrots is chosen.

✓ FINAL ANSWER

(b) , (c) 

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 4 4 marks Set Notation & Venn Diagrams



WORKED SOLUTION Question 4 · 4WM1/01 November 2025

1 Calculate value

2 Check prime condition
 because  is not prime.

3 Calculate value
Since  and  has two members,

✓ FINAL ANSWER

, , No, .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 18 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 18 · 4MA1/2H November 2025

1 Find x (all regions add to 40)

2 Latin or Sanskrit
Regions in  or : .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2026

Question 3 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 3 · 4MA1/1H June 2026

1 Part (a(i)) | Step 1
 and , so .

Include every member of either set once; 20 lies outside the universal set.

2 Part (a(ii)) | Step 1
.

Retain the factors of 20 in the universal set which are not multiples of 5.

3 Part (b) | Step 1
Both 2 and 5 are prime factors of 20, so .
A shared member is enough to disprove the claim that the intersection is empty.



✓ FINAL ANSWER

(a(i))  (a(ii))  (b) , not the empty set.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2026

Question 3 1 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 3 · 4MA1/2HR June 2026

1 Solution | Step 1
. Remove these factors from the integers 1 to 12.

The complement contains precisely the universal-set elements not in A.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 5 4 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 5 · 4WM1/01 May 2026

1 Find set B
, so .



2 Fill each region
;  only ;  only ; outside both .

3 (b) Outside both circles

✓ FINAL ANSWER

(a) see diagram (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2026

Question 12 2 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 12 · 4MA1/2H June 2026

1 Part (a) | Step 1
Within the universal set,  and . Their
common members are  and .
Intersection consists of elements in both sets.

2 Part (b) | Step 1
. The members of  outside this union are  and .

Take the complement relative to the stated universal set, not all integers.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2026

Question 21 5 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 21 · 4MA1/1HR June 2026

1 Part (a) | Step 1
The French-and-German-only region is , and the German-and-Italian-only region is .
The totals 16 and 15 each include the triple intersection x.



2 Part (a) | Step 2

The four disjoint regions in the German set must total 24.

3 Part (a) | Step 3

Solve for the common triple-intersection count.

4 Part (b) | Step 1

Use the triple-intersection value from part (a).

5 Part (b) | Step 2

The French-and-Italian-only count is the given 4.

6 Part (b) | Step 3

Sum all seven mutually exclusive interior regions.

7 Part (b) | Step 4

Subtract the union from the total number of students.

✓ FINAL ANSWER

(a)  (b)  students.

Dr Eslam Ahmed · eliteigcse.com


