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TOPIC

Rounding, Estimation & Bounds

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



4MA1/1H MAY 2021

Question 20 3 marks Rounding, Estimation & Bounds

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

1 Estimate the value

2 Find upper bound
For the upper bound of , make the numerator as large as possible and the denominator as small as
possible.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 22 4 marks Rounding, Estimation & Bounds

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

1 Find upper bound
For an upper bound for , use the upper bound of :

2 Use sine rule
Use the lower bounds of  and , because this makes angle  as large as possible and makes 
as small as possible.

3 Use trigonometry
So



4 Use trigonometry
Using the sine rule,

✓ FINAL ANSWER

 cm to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 25 4 marks Rounding, Estimation & Bounds

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

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

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

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

4 The mass is given as
The mass is given as  grams, where  for the upper bound.

5 The volume of the sphere
The volume of the sphere is

6 Rearrange formula
So



7 The cancels
The  cancels:

8 Upper bound
Upper bound:

✓ FINAL ANSWER

 to 2 decimal places.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 21 3 marks Rounding, Estimation & Bounds

WORKED SOLUTION Question 21 · 4MA1/1H November 2024

1 Estimate the value

2 Find upper bound
For the upper bound of , use the upper bounds of  and , and the lower bound of .

✓ FINAL ANSWER

 to 3 significant figures.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 22 4 marks Rounding, Estimation & Bounds

WORKED SOLUTION Question 22 · 4MA1/2H June 2025

1 The shaded area is
The shaded area is

2 Bounds
Bounds:

3 Find lower bound
Lower bound for :



4 Find upper bound
Upper bound for :

5 Estimate the value
So . Both bounds round to  to the nearest 10.

✓ FINAL ANSWER

 to a suitable degree of accuracy.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 24 5 marks Rounding, Estimation & Bounds

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

1 Estimate the value

2 Bounds
Bounds:

3 Lower bound
Lower bound:

4 Upper bound
Upper bound:

5 Estimate the value
So . Both bounds round to  to 1 decimal place.



✓ FINAL ANSWER

 to a suitable degree of accuracy.

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Surds

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





4MA1/2H JANUARY 2020

Question 20 3 marks Surds

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

1 Area of rectangle
Area of rectangle:

2 Length
Length:

3 Width
Width:



4 Rationalise the denominator
Rationalise the denominator:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 21 4 marks Surds

WORKED SOLUTION Question 21 · 4MA1/1HR June 2022

1 Simplify surd

2 Simplify surd
First simplify:

3 Simplify surd
and

4 Simplify surd
So

5 Rationalise the denominator
Rationalise the denominator:



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 23 4 marks Surds

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

1 The cuboid has square cross
The cuboid has square cross section, so its volume is

2 Given
Given



3 Use trigonometry
So

4 Rationalise the denominator
Rationalise the denominator:

5 Use trigonometry
Now

6 Use trigonometry
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Standard & Compound Units

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



4MA1/2HR JANUARY 2022

Question 21 6 marks Standard & Compound Units



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

1 The outside surface area is
The outside surface area is:

2 curved surface area of cylinder
curved surface area of cylinder:

3 bottom of cylinder
bottom of cylinder:

4 curved surface area of hemisphere
curved surface area of hemisphere:

5 Calculate value
So

6 Volume of the cylinder
Volume of the cylinder:

7 Volume of the hemisphere
Volume of the hemisphere:



8 Total volume
Total volume:

9 Density
Density:

10 Compare density
This matches aluminium, whose density is .

✓ FINAL ANSWER

Aluminium

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 26 6 marks Standard & Compound Units

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

1 Volume of cone
Volume of cone:



2 Volume of hemisphere
Volume of hemisphere:

3 Total volume
Total volume:

4 Cone volume
Cone volume:

5 Mass of copper cone
Mass of copper cone:

6 Mass of hemisphere
Mass of hemisphere:

7 Hemisphere volume
Hemisphere volume:

8 Density of the hemisphere
Density of the hemisphere:



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Algebraic Fractions

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





4WM1/01 SPECIMEN

Question 21 3 marks Algebraic Fractions



WORKED SOLUTION Question 21 · 4WM1/01 Specimen

1 Factorise the denominator

2 Simplify the bracket

3 Cancel the common factor
Since ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 24 4 marks Algebraic Fractions

WORKED SOLUTION Question 24 · 4MA1/2H January 2020

1 Use trigonometry

2 Use trigonometry
First simplify the bracket:

3 Use trigonometry
Now factor the second fraction:



4 Dividing by a fraction means
Dividing by a fraction means multiplying by its reciprocal:

5 Cancel common factors
Cancel common factors:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 21 5 marks Algebraic Fractions

WORKED SOLUTION Question 21 · 4MA1/1H May/November 2020

1 Use trigonometry

2 Factor
Factor:

3 Use trigonometry
So the first product becomes

4 Cancel common factors
Cancel common factors:

5 Use trigonometry
Now subtract:



6 Use the common denominator
Use the common denominator :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2021

Question 21 4 marks Algebraic Fractions

WORKED SOLUTION Question 21 · 4MA1/2H January 2021

1 Use trigonometry

2 Factor
Factor:

3 Use trigonometry
So

4 Cancel common factors
Cancel common factors:



5 Use the common denominator
Use the common denominator :

6 Expand
Expand:

7 Use trigonometry
So the numerator is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 21 4 marks Algebraic Fractions

WORKED SOLUTION Question 21 · 4MA1/1H May 2021

1 Given
Given

2 Use trigonometry
and

3 Use cosine rule
Substitute  into the expression for :



4 Write the denominator as a
Write the denominator as a single fraction:

5 Use trigonometry
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 23 3 marks Algebraic Fractions

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

1 Use trigonometry

2 Factor
Factor:

3 Use trigonometry
So

4 Use the common denominator
Use the common denominator :



5 Use trigonometry
Now multiply by

6 Cancel
Cancel :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 23 4 marks Algebraic Fractions

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

1 Simplify surd

2 Change division into multiplication by
Change division into multiplication by the reciprocal:

3 Factorise
Factorise:

4 Simplify surd
So

✓ FINAL ANSWER



Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 24 5 marks Algebraic Fractions

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

1 Solve quadratic equation

2 Factorise
Factorise:

3 Solve quadratic equation
Also,

4 Solve quadratic equation
So the left side becomes



5 Solve quadratic equation
Therefore,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 20 3 marks Algebraic Fractions

WORKED SOLUTION Question 20 · 4MA1/2H June 2024

1 Simplify fraction

2 Simplify fraction
So

3 Simplify fraction
Also

4 Simplify fraction
Therefore



5 Cancel
Cancel :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 26 4 marks Algebraic Fractions

WORKED SOLUTION Question 26 · 4MA1/2HR June 2024

1 Use trigonometry

2 Factor the quadratic
Factor the quadratic:

3 Use trigonometry
So the expression inside the square brackets is

4 Dividing by a fraction means
Dividing by a fraction means multiplying by its reciprocal:

5 Cancel
Cancel :

6 Use trigonometry
Therefore the full expression is



7 Use the common denominator
Use the common denominator :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 20 3 marks Algebraic Fractions

WORKED SOLUTION Question 20 · 4WM1/01 May 2025

1 Simplify fraction

2 Simplify fraction
So

3 Simplify fraction
Then

4 Simplify fraction
and

5 Simplify fraction
Therefore



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 23 4 marks Algebraic Fractions

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

1 Split the ratio

2 Factorise
Factorise:

3 Split the ratio
So



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 24 4 marks Algebraic Fractions

WORKED SOLUTION Question 24 · 4WM1/01R May 2025

1 Factor the fractional part first
Factor the fractional part first:

2 Evaluate fraction
So

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 23 3 marks Algebraic Fractions

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

1 Split the ratio

2 Split the ratio
Substitute for .

3 Numerator
Numerator:

4 Denominator
Denominator:



5 Split the ratio
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 25 3 marks Algebraic Fractions

WORKED SOLUTION Question 25 · 4WM1/01 November 2025

1 Split the ratio

2 Split the ratio
Substitute for .

3 Numerator
Numerator:

4 Denominator
Denominator:



5 Split the ratio
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 28 4 marks Algebraic Fractions

WORKED SOLUTION Question 28 · 4WM1/01 November 2025

1 Factor each expression
Factor each expression:

2 The original fractions do not
The original fractions do not allow , so

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 20 4 marks Algebraic Fractions



WORKED SOLUTION Question 20 · 4WM1/01 May 2026

1 Subtract the fractions

2 Factorise the second fraction

3 Divide = multiply by the reciprocal

4 Cancel

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com

TOPIC



Algebraic Roots & Indices

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



4WM1/01 SPECIMEN

Question 22 3 marks Algebraic Roots & Indices



WORKED SOLUTION Question 22 · 4WM1/01 Specimen

1 Write everything as powers of 3

2 Simplify the powers

3 Subtract the indices

So

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 21 7 marks Algebraic Roots & Indices

WORKED SOLUTION Question 21 · 4MA1/2HR January 2020

1 (a)
(a)

2 (b)
(b)

3 Evaluate fraction
Also,



4 Equate powers
Equate powers:

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY/NOVEMBER 2020

Question 21 5 marks Algebraic Roots & Indices

WORKED SOLUTION Question 21 · 4MA1/1HR May/November 2020

1 Evaluate fraction

2 Use index laws
Write everything in powers of 2 and 3:

3 Calculate value
So



4 Calculate value
Given ,

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2022

Question 24 3 marks Algebraic Roots & Indices

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

1 Simplify surd

2 Use powers of 3
Use powers of 3:

3 Evaluate fraction
So

4 Calculate value
Therefore,



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 24 5 marks Algebraic Roots & Indices

WORKED SOLUTION Question 24 · 4MA1/1HR May 2023

1 Calculate value

2 Calculate value
So

3 Complete the square
Complete the square:



4 Simplify surd
Since , take the positive root:

5 Simplify surd
For ,

✓ FINAL ANSWER

, with 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 23 3 marks Algebraic Roots & Indices

WORKED SOLUTION Question 23 · 4MA1/2H June 2024

1 Simplify surd

2 Evaluate fraction
So

✓ FINAL ANSWER

, so 

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Completing the Square

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



4WM1/01 SPECIMEN

Question 20 4 marks Completing the Square



WORKED SOLUTION Question 20 · 4WM1/01 Specimen

1 Factor out -2 from the quadratic terms

2 Complete the square

3 Simplify the expression

4 Read the values

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 23 3 marks Completing the Square

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

1 Solve inequality

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 22 4 marks Completing the Square

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

1 Solve inequality

2 Calculate value
Starting with :

3 Translate 3 units to the
- Translate 3 units to the right to get .
- Stretch parallel to the -axis by scale factor 2 to get .
- Translate 5 units down to get .

✓ FINAL ANSWER

. Transformations: right 3, stretch parallel to the -axis by scale factor 2, then
down 5.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 20 4 marks Completing the Square

WORKED SOLUTION Question 20 · 4MA1/1H January 2022

1 (a)
(a)

2 This is the same as
This is the same as

3 (b) The maximum point is
(b) The maximum point is read from the completed square form.



4 Calculate value
The maximum occurs when , giving .

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 23 5 marks Completing the Square

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

1 (a)
(a)

2 (b)
(b)

3 Let
Let . From part (a),



4 Calculate value
So

5 The minimum point is when
The minimum point is when , giving .

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 24 4 marks Completing the Square

WORKED SOLUTION Question 24 · 4MA1/1H June 2022

1 Evaluate fraction

2 Complete the square
Complete the square:

3 Evaluate fraction
So

4 Compare coefficients
Compare with



✓ FINAL ANSWER

, , 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 20 5 marks Completing the Square



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

1 Use Moved Coordinate Geometry Completing
For part (a),

2 Factor out 2 from the
Factor out 2 from the quadratic terms:

3 Complete the square
Complete the square:

4 Evaluate fraction
So

5 Calculate value
For part (b),

6 Let
Let



7 Evaluate fraction
From part (a), the minimum occurs when

8 Evaluate fraction
So

9 The minimum value of is
The minimum value of  is

✓ FINAL ANSWER

, 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 25 4 marks Completing the Square

WORKED SOLUTION Question 25 · 4MA1/1H May 2024

1 Solve inequality

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2025

Question 25 6 marks Completing the Square



WORKED SOLUTION Question 25 · 4MA1/2H June 2025

1 (a)
(a)

2 (b)
(b)

3 The graph is a downward
The graph is a downward-opening parabola.

4 The turning point is
The turning point is

5 Calculate value
The point of intersection with the -axis is found by putting :



6 Find intercepts
So the -intercept is

✓ FINAL ANSWER

(a) . For the sketch, show a downward parabola with turning point  and -
intercept .

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 25 5 marks Completing the Square

WORKED SOLUTION Question 25 · 4WM1/01 May 2025

1 Simplify surd

2 Complete the square
Complete the square.

3 Simplify surd
So



4 Simplify surd
Now solve

✓ FINAL ANSWER

, and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 21 3 marks Completing the Square

WORKED SOLUTION Question 21 · 4MA1/1H November 2025

1 Solve inequality

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 22 2 marks Completing the Square

WORKED SOLUTION Question 22 · 4WM1/01 November 2025

1 Calculate value

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 24 3 marks Completing the Square

WORKED SOLUTION Question 24 · 4WM1/01 November 2025

1 Calculate value

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2026

Question 24 3 marks Completing the Square

WORKED SOLUTION Question 24 · 4WM1/01 May 2026

1 Factor out −3 from the x terms

2 Complete the square

3 Simplify



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Linear Graphs

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





4WM1/01 SPECIMEN

Question 23 6 marks Linear Graphs



WORKED SOLUTION Question 23 · 4WM1/01 Specimen

1 Find k from the gradient
The gradient of  is

2 Find the midpoint of BD
So  and .

3 Use the perpendicular gradient
In this kite,  is the perpendicular bisector of .
The gradient of  is , so the gradient of  is

4 Form the equation
Using point :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2020

Question 22 6 marks Linear Graphs

WORKED SOLUTION Question 22 · 4MA1/1H January 2020

1 Find the midpoint
Since  is the midpoint of ,

2 Find the gradient
The gradient of  is 2, and .



3 Simplify surd
Also,

4 Calculate value
So

5 Substitute
Substitute :

6 Solve inequality
Since ,

7 Calculate value
Then

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 22 5 marks Linear Graphs

WORKED SOLUTION Question 22 · 4MA1/2H January 2020

1 The line is
The line is

2 Substitute this into the circle
Substitute this into the circle equation:



3 Calculate value
So

4 Calculate value
Using :

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 24 5 marks Linear Graphs

WORKED SOLUTION Question 24 · 4MA1/2HR January 2020

1 Evaluate fraction
For ,

2 Find the gradient
So the gradient of  is .

3 Find the gradient
Since  is perpendicular to , the gradient of  is .

4 Calculate value
Using the point :



5 Calculate value
At , the line crosses the -axis, so :

6 Calculate value
So .

7 Calculate value
At , :

8 Calculate value
So .

9 Triangle has base and perpendicular
Triangle  has base  and perpendicular height .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 22 4 marks Linear Graphs

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

1 Find the gradient
In a rhombus, the diagonals are perpendicular and bisect each other.

2 The diagonal lies on
The diagonal  lies on

3 Find the gradient
So the gradient of  is

4 Find the gradient
Therefore the gradient of  is



5 Calculate value
The line  passes through

6 Evaluate fraction
So

7 To find where this line
To find where this line intersects the -axis, put :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 22 5 marks Linear Graphs

WORKED SOLUTION Question 22 · 4MA1/1HR January 2021

1 Find the gradient
Since , point  lies on the perpendicular bisector of .

2 The midpoint of is
The midpoint of  is

3 The gradient of is
The gradient of  is

4 Find the gradient
So the gradient of the perpendicular bisector is



5 Find line equation
Use the line through :

6 Multiply by 10
Multiply by 10:

7 Divide by 2
Divide by 2:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2021

Question 20 7 marks Linear Graphs

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

1 Calculate value

2 The midpoint of is
The midpoint of  is

3 The gradient of is
The gradient of  is

4 Find the gradient
So the perpendicular gradient is

5 Evaluate fraction
Line  passes through , so



6 Evaluate fraction
At point , :

7 Calculate value
So

8 Use vectors
Now use vectors from :

9 Area of triangle is
Area of triangle  is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 22 5 marks Linear Graphs

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

1 The gradient of is
The gradient of  is .



2 Find the gradient
Since , lines  and  are perpendicular.

3 The product of perpendicular gradients
The product of perpendicular gradients is :

4 Solve
Now solve

5 Double the second equation
Double the second equation:

6 Subtract
Subtract:



7 Calculate value
Then

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 20 4 marks Linear Graphs

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

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

2 The point is
The point  is

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

4 Let
Let .

5 The gradient of is
The gradient of  is



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

7 Evaluate fraction
Using point ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2022

Question 22 7 marks Linear Graphs

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

1 The midpoint of is
The midpoint of  is .

2 Find the gradient
Since , the gradient of  is

3 Find the gradient
For the kite, diagonal  is perpendicular to , so the gradient of  is

4 Use direction vector along
Use direction vector  along .



5 Let
Let

6 Calculate value
and

7 Calculate value
Since ,

8 Use
The -coordinate of  is positive, so use .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 21 5 marks Linear Graphs

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

1 The line is
The line is

2 Calculate value
So

3 Calculate value
Substitute into

4 Factorise
Factorise:



5 Evaluate fraction
So

6 Evaluate fraction
Using :

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 24 6 marks Linear Graphs

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

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

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

3 A direction vector for is
A direction vector for  is

4 Use the simpler direction vector
Use the simpler direction vector



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

6 The fraction along to is
The fraction along  to  is

7 Use matrices
So

8 Find the midpoint
Since  is the midpoint of ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 25 6 marks Linear Graphs

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

1 The perpendicular bisector is
The perpendicular bisector is

2 Calculate value
so

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



4 Evaluate fraction
Since  and ,

5 The midpoint of is
The midpoint of  is

6 Substitute
Substitute :

7 Find the midpoint
The midpoint lies on , so

8 Calculate value
Then

9 Find the midpoint
Therefore the midpoint is



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2023

Question 21 5 marks Linear Graphs

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

1 The line is
The line is

2 Calculate value
So

3 Calculate value
Substitute into



4 Factorise
Factorise:

5 Evaluate fraction
So

6 Evaluate fraction
Using :

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 22 6 marks Linear Graphs

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

1 The centre of the circle
The centre of the circle is , and

2 The gradient of is
The gradient of  is

3 Find the gradient
So the gradient of the tangent is

4 The tangent through is
The tangent through  is



5 Evaluate fraction
At the -axis, :

6 Evaluate fraction
So

7 Evaluate fraction
At the -axis, :

8 Simplify surd
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 21 4 marks Linear Graphs

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

1 Calculate value

2 The gradient of is
The gradient of  is

3 Find the gradient
Since  is a square,  is perpendicular to .

4 Find the gradient
So the gradient of  is

5 The line through is
The line through  is



6 Multiply by 3
Multiply by 3:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 22 5 marks Linear Graphs

WORKED SOLUTION Question 22 · 4MA1/2H June 2024

1 The line is
The line is

2 Calculate value
So

3 Substitute into the curve
Substitute into the curve:



4 Divide by 5
Divide by 5:

5 Factorise
Factorise:

6 Calculate value
So

7 Calculate value
Using :

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4WM1/01R MAY 2025

Question 23 5 marks Linear Graphs

WORKED SOLUTION Question 23 · 4WM1/01R May 2025

1 The tangent point lies on
The tangent point lies on the tangent line, so

2 Find the gradient
The tangent gradient is , so the radius gradient is .

3 Use trigonometry
Using centre  and tangent point ,



4 Simplify surd
So the centre is . Therefore

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 24 6 marks Linear Graphs

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

1 Calculate value

2 Simplify surd
The length of  is , so

3 Square both sides
Square both sides:

4 Solve inequality
Since ,



5 Calculate value
So

6 The midpoint of is
The midpoint of  is

7 The gradient of is
The gradient of  is

8 Find the gradient
So the gradient of the perpendicular bisector is

9 Calculate value
Using point :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 MAY 2025

Question 24 5 marks Linear Graphs

WORKED SOLUTION Question 24 · 4WM1/01 May 2025

1 The diagonals of a square
The diagonals of a square bisect each other and are perpendicular.

2 Find the midpoint
Midpoint of  and :

3 Find the gradient
Gradient of :

4 Find the gradient
So the perpendicular gradient is .



5 The line through and passes
The line through  and  passes through , so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 25 5 marks Linear Graphs

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

1 Calculate value

2 The gradient of diagonal is
The gradient of diagonal  is

3 The other diagonal is perpendicular
The other diagonal  is perpendicular to , so its gradient is

4 The diagonals of a square
The diagonals of a square bisect each other.

5 The midpoint of is
The midpoint of  is



6 Find the gradient
So  passes through  with gradient .

7 Multiply by 3
Multiply by 3:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 20 3 marks Linear Graphs

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

1 Line has equation
Line  has equation

2 Find the gradient
So its gradient is

3 Find the gradient
Line  is perpendicular to , so its gradient is

4 Evaluate fraction
Line  passes through .



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM1/01 NOVEMBER 2025

Question 27 5 marks Linear Graphs

WORKED SOLUTION Question 27 · 4WM1/01 November 2025

1 Diagonals of a rhombus bisect
Diagonals of a rhombus bisect each other at right angles.

2 Find the midpoint
Midpoint of :

3 Find the gradient
Gradient of :

4 Find the gradient
So gradient of  is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 28 6 marks Linear Graphs

WORKED SOLUTION Question 28 · 4MA1/1H November 2025

1 The line is
The line is

2 Point lies on the line
Point  lies on the line.

3 Calculate value
So



4 The curve is
The curve is

5 Use point
Use point :

6 Substitute into the curve
Now substitute  into the curve:

7 One root is
One root is .

8 The product of the roots
The product of the roots is

9 Evaluate fraction
So the other root is



10 Evaluate fraction
Then

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Graphs of Functions

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





4MA1/1H JANUARY 2020

Question 20 4 marks Graphs of Functions

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

1 Calculate value

2 The turning point is read
The turning point is read directly from the completed square form:



3 Find intercepts
For the -intercept, put :

4 Find intercepts
So the -intercept is

5 Find intercepts
For the -intercepts, put :

6 Find intercepts
So the -intercepts are



7 Solve inequality
Since , the turning point is below the -axis and the curve crosses the -axis twice.

✓ FINAL ANSWER

turning point , -intercept , -intercepts  and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 21 5 marks Graphs of Functions

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

1 Read the graph
For part (a), solve



2 Read the graph
Using the graph gives approximately

3 Read the graph
For part (b), we need to solve

4 Multiply by 2
Multiply by 2:

5 The given graph is
The given graph is

6 Read the graph
Now

7 Read the graph
So draw the straight line



8 The intersections of this line
The intersections of this line with the curve give approximately

✓ FINAL ANSWER

(a) ; (b) draw , giving 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2022

Question 23 2 marks Graphs of Functions

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

1 The graph is
The graph is

2 Point is the first positive
Point  is the first positive -intercept, so .



3 Read the graph
So

4 Point is the minimum point
Point  is the minimum point.

5 The minimum value of cosine
The minimum value of cosine is , which occurs when

6 Read the graph
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 26 3 marks Graphs of Functions

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

1 The curve is
The curve is

2 Use trigonometry
From the graph, the maximum value is

3 Use trigonometry
and the minimum value is



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

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

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

7 Use trigonometry
For , the period is

8 Use trigonometry
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2024

Question 25 2 marks Graphs of Functions

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

1 Use trigonometry

2 Point is the maximum point
Point  is the maximum point.



3 The maximum value is
The maximum value is

4 This happens when
This happens when

5 Read the graph
So

6 Point is the positive intercept
Point  is the positive -intercept after the minimum.

7 Read the graph
For this point,

8 Read the graph
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 23 5 marks Graphs of Functions

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

1 The curve is
The curve is

2 The line is
The line is

3 Read the graph
At the intersection points,



4 Read the graph
The two roots are  and .

5 Solve quadratic equation
For this quadratic,

6 We are also given
We are also given

7 Solve the two equations
Solve the two equations:

8 Read the graph
Use one root in :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 25 3 marks Graphs of Functions

WORKED SOLUTION Question 25 · 4MA1/2HR June 2025

1 Read the graph
From the graph,



2 The amplitude is
The amplitude is

3 The centre line is
The centre line is

4 Use trigonometry
The maximum is about . For a sine graph, a maximum happens when the angle inside the sine is

, so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com

TOPIC



Perimeter & Area

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



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



4MA1/2H 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



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

TOPIC

Circles, Arcs & Sectors

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





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 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



4MA1/2H 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



4MA1/1H 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



4MA1/2H 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



4MA1/1H 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



4MA1/2H 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



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



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



3D Pythagoras & Trigonometry

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



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



4MA1/1H 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



4MA1/2HR 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

TOPIC

Sine & Cosine Rules



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



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 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



4MA1/2H 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



4MA1/1H 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

TOPIC

Histograms

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





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
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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
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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
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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
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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 
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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
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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.
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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 .
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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
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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 
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TOPIC

Probability Toolkit

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



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
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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
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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 
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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



4MA1/1H 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
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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
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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
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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
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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
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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
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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
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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
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TOPIC



Set Notation & Venn Diagrams

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



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
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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) 
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