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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



4WM2/01 SPECIMEN

Question 21 3 marks Algebraic Fractions



WORKED SOLUTION Question 21 · 4WM2/01 Specimen

1 Simplify fraction

2 Simplify fraction
Substitute for :

3 Simplify the denominator
Simplify the denominator:

4 Simplify fraction
So

✓ 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

Forming & Solving Equations

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



4MA1/2H NOVEMBER 2025

Question 20 3 marks Forming & Solving Equations

WORKED SOLUTION Question 20 · 4MA1/2H November 2025

1 Calculate value
For

2 the quadratic formula gives
the quadratic formula gives

3 The given solutions are
The given solutions are

4 Compare denominators
Compare denominators:



5 Compare the square root parts
Compare the square root parts:

6 Square both sides
Square both sides:

7 Use
Use :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com

TOPIC



Simultaneous Equations

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



4WM2/01 SPECIMEN

Question 20 5 marks Simultaneous Equations



WORKED SOLUTION Question 20 · 4WM2/01 Specimen

1 Solve simultaneous equations
From

2 Solve simultaneous equations
Substitute into :

3 Solve simultaneous equations
So

4 Solve simultaneous equations
If ,

5 Solve simultaneous equations
If ,

✓ FINAL ANSWER

 and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 21 5 marks Simultaneous Equations

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

1 Calculate value

2 Calculate value
So

3 Calculate value
Substitute into

4 Evaluate fraction
So



5 Find
Find :

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JUNE 2023

Question 21 5 marks Simultaneous Equations

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

1 Calculate value

2 Substitute
Substitute:

3 Evaluate fraction
So



4 Find
Find :

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 22 5 marks Simultaneous Equations

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

1 Calculate value

2 Substitute
Substitute:

3 Evaluate fraction
So



4 Find
Find :

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 22 5 marks Simultaneous Equations

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

1 Calculate value

2 Substitute
Substitute:

3 Evaluate fraction
So



4 Find
Find :

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 22 5 marks Simultaneous Equations

WORKED SOLUTION Question 22 · 4MA1/1H June 2025

1 Calculate value

2 Substitute
Substitute:

3 Evaluate fraction
So



4 Find
Find :

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 22 5 marks Simultaneous Equations

WORKED SOLUTION Question 22 · 4MA1/1HR June 2025

1 Calculate value

2 Calculate value
So

3 Substitute
Substitute:

4 Evaluate fraction
So



5 Find
Find :

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 22 5 marks Simultaneous Equations

WORKED SOLUTION Question 22 · 4WM2/01R May 2025

1 Required
Solve *y*<sup>2</sup> + 5*y* + *x*<sup>2</sup> = 12 and *x* = *y* + 5.

2 Substitute x y + 5
Substitute *x* = *y* + 5 into the first equation:
*y*<sup>2</sup> + 5*y* + (*y*+5)<sup>2</sup> = 12

3 Expand ( y +5) 2
Expand (*y*+5)<sup>2</sup> = *y*<sup>2</sup> + 10*y* + 25:
*y*<sup>2</sup> + 5*y* + *y*<sup>2</sup> + 10*y* + 25 = 12 ⟹ 2*y*<sup>2</sup> + 15*y* + 
13 = 0

4 Factorise
Factorise:

5 Find corresponding x values using
Find corresponding *x* values using *x* = *y* + 5:

✓ FINAL ANSWER

(*x*,*y*) = (4, −1)and

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 20 5 marks Simultaneous Equations

WORKED SOLUTION Question 20 · 4WM2/01 November 2025

1 Substitute into equation
Step 1: Substitute *y* = (*x*+2) into the quadratic equation.
*x*<sup>2</sup> + (*x*+2)<sup>2</sup> = 3*x*(*x*+2) − 11

2 Expand brackets
*x*<sup>2</sup> + (*x*<sup>2</sup>+4*x*+4) = 3*x*<sup>2</sup> + 6*x* − 11
2*x*<sup>2</sup> + 4*x* + 4 = 3*x*<sup>2</sup> + 6*x* − 11

3 Solve equation
0 = 3*x*<sup>2</sup> − 2*x*<sup>2</sup> + 6*x* − 4*x* − 11 − 4
*x*<sup>2</sup> + 2*x* − 15 = 0

4 Solve quadratic equation
(*x*+5)(*x*−3) = 0
So, *x* =  − 5 or *x* = 3.
Step 5: Find corresponding *y* values using *y* = *x* + 2.
If *x* =  − 5 ⟹ *y* =  − 5 + 2 =  − 3
If *x* = 3 ⟹ *y* = 3 + 2 = 5

✓ FINAL ANSWER

(−5,−3) and (3,5)

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R JUNE 2026

Question 21 5 marks Simultaneous Equations



WORKED SOLUTION Question 21 · 4WM2/01R June 2026

1 Substitute y = 3x − 5

2 Simplify and factorise

3 Find y for each x
;\quad 

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Inequalities (Solving & Graphing)

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





4MA1/2H JANUARY 2022

Question 22 5 marks Inequalities (Solving & Graphing)

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

1 The rectangle has side lengths
The rectangle has side lengths

2 Use Functions Solving Inequalities
and

3 Solve inequality
For the side lengths to be possible,

4 The area is less than
The area is less than :



5 Factorise
Factorise:

6 Evaluate fraction
So

7 Solve inequality
Combining with :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 20 4 marks Inequalities (Solving & Graphing)

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

1 Solve quadratic equation

2 Factorise
Factorise:

3 The critical values are
The critical values are

4 Solve quadratic equation
Since the coefficient of  is positive, the quadratic is greater than 0 outside the roots.

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 20 3 marks Inequalities (Solving & Graphing)

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

1 Solve inequality

2 Factorise
Factorise:

3 The critical values are
The critical values are

4 The quadratic is less than
The quadratic is less than 0 between the roots.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 20 3 marks Inequalities (Solving & Graphing)

WORKED SOLUTION Question 20 · 4WM2/01R May 2025

1 Required
Solve 2*x*<sup>2</sup> − 7*x* − 15 \> 0. Show clear algebraic working.

2 Factorise the quadratic 2 x
Factorise the quadratic:
2*x*<sup>2</sup> − 7*x* − 15 = (2*x*+3)(*x*−5)
*Check:* (2*x*+3)(*x*−5) = 2*x*<sup>2</sup> − 10*x* + 3*x* − 15 = 2*x*<sup>2</sup> − 7*x* − 
15

3 Set each factor zero
Roots: set each factor to zero:

4 Solve inequality
Since the coefficient of *x*<sup>2</sup> is  + 2 \> 0, the parabola opens upward. The expression is
 \> 0 *outside* the roots:

✓ FINAL ANSWER

or*x* \> 5

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 21 3 marks Inequalities (Solving & Graphing)

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

1 Solve inequality

2 Factorise
Factorise:

3 The critical values are
The critical values are

4 The quadratic is greater than
The quadratic is greater than 0 outside the roots.

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 25 3 marks Inequalities (Solving & Graphing)

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

1 Solve inequality

2 Factorise
Factorise:

3 The critical values are
The critical values are

4 The quadratic is greater than
The quadratic is greater than 0 outside the roots.

✓ FINAL ANSWER

 or 

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

Algebraic Proof

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





4MA1/2HR JANUARY 2020

Question 25 3 marks Algebraic Proof

WORKED SOLUTION Question 25 · 4MA1/2HR January 2020

1 Use trigonometry
Since  is a multiple of 5, let

2 where is an integer
where  is an integer.

3 Given
Given

4 Use trigonometry
So

5 Expand
Expand:



6 Use trigonometry
Therefore

7 Substitute
Substitute :

8 Use trigonometry
Since  is an integer,  is a multiple of 20.

✓ FINAL ANSWER

 is always a multiple of .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2024

Question 23 4 marks Algebraic Proof

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

1 Evaluate fraction

2 Factorise
Factorise:



3 Evaluate fraction
So

4 Calculate value
So , which is an integer.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 20 3 marks Algebraic Proof

WORKED SOLUTION Question 20 · 4WM2/01 May 2025

1 Let
Let

2 Calculate value
Then

3 Calculate value
So .

✓ FINAL ANSWER

So .

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Sequences

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



4WM2/01 SPECIMEN

Question 24 5 marks Sequences



WORKED SOLUTION Question 24 · 4WM2/01 Specimen

1 Let the first term be
Let the first term be  and the common difference be .

2 Find the nth term
So

3 Find the nth term
and

4 Given
Given :

5 The 8th term is
The 8th term is :

6 Substitute
Substitute :



✓ FINAL ANSWER

the first term is .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 22 4 marks Sequences

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

1 Find the nth term
First term:

2 Use
Use



3 The 9th term is
The 9th term is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 25 3 marks Sequences

WORKED SOLUTION Question 25 · 4MA1/2H January 2020

1 Mario saves from 2021 up
Mario saves from 2021 up to and including 2070.

2 Number of years
Number of years:

3 This is an arithmetic sequence
This is an arithmetic sequence.

4 Use trigonometry
First term:

5 Common difference
Common difference:

6 Last term
Last term:



7 Use the arithmetic series formula
Use the arithmetic series formula:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 24 4 marks Sequences

WORKED SOLUTION Question 24 · 4MA1/1H May/November 2020

1 The arithmetic sequence is
The arithmetic sequence is

2 Calculate value
So

3 The th term is
The th term is

4 There are
There are



5 Find the nth term
terms from the 50th to the 100th inclusive.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 21 6 marks Sequences

WORKED SOLUTION Question 21 · 4MA1/1HR January 2021

1 Let
Let .

2 Use series formula
For an arithmetic series,

3 The average of and is
The average of  and  is , so



4 Given
Given

5 Calculate value
So

6 Find the nth term
But . If , then the common difference is negative and later terms would not all be
positive. Therefore,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 24 4 marks Sequences

WORKED SOLUTION Question 24 · 4MA1/1H January 2021

1 Evaluate fraction

2 Given
Given

3 Divide by
Divide by :



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 23 5 marks Sequences

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

1 The 2nd term is
The 2nd term is

2 The 5th term is
The 5th term is

3 Subtract
Subtract:



4 Use
Use

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 20 5 marks Sequences

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

1 The first four terms are
The first four terms are

2 The common difference is
The common difference is

3 The 15th term is
The 15th term is



4 Given
Given

5 Evaluate fraction
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 26 5 marks Sequences

WORKED SOLUTION Question 26 · 4MA1/2H January 2022

1 Calculate value

2 Use
Use

3 Calculate value
Then

4 Calculate value
and



5 Subtract
Subtract:

6 Square factor
Since  is prime and  is a square factor,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 25 5 marks Sequences

WORKED SOLUTION Question 25 · 4MA1/1HR June 2022

1 Calculate value

2 Use
Use

3 Calculate value
So



4 The 8th term is 45
The 8th term is 45:

✓ FINAL ANSWER

The first term is 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2023

Question 20 6 marks Sequences

WORKED SOLUTION Question 20 · 4MA1/1H May 2023

1 Evaluate fraction

2 The 75th term is
The 75th term is

3 Double it
Double it:



4 Subtract
Subtract:

5 Evaluate fraction
Now

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2023

Question 23 5 marks Sequences

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

1 The first three terms are
The first three terms are

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

3 Find the nth term
So the first term is



4 Find common difference
and the common difference is

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

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

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2024

Question 23 4 marks Sequences

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

1 The first three terms are
The first three terms are

2 Equal differences give
Equal differences give

3 Find the nth term
So the sequence is



4 with common difference
with common difference .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 24 6 marks Sequences

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

1 The interior angles form an
The interior angles form an arithmetic sequence with first term  and common difference .

2 Use trigonometry
So the sum of the angles is

3 The sum of the interior
The sum of the interior angles of an -sided polygon is



4 Calculate value
So

5 Solve inequality
Since ,

6 Use trigonometry
Therefore the sum of the interior angles is

✓ FINAL ANSWER

 degrees

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2025

Question 24 5 marks Sequences

WORKED SOLUTION Question 24 · 4MA1/1H June 2025

1 Evaluate fraction

2 Double the first equation
Double the first equation:



3 Subtract
Subtract:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 24 6 marks Sequences

WORKED SOLUTION Question 24 · 4MA1/1HR June 2025

1 The first 3 terms are
The first 3 terms are

2 Equal differences give
Equal differences give

3 Use series formula
For an arithmetic series,



4 Here
Here

5 Given
Given :

6 Solve
Now solve

7 Subtracting gives
Subtracting gives

8 Evaluate fraction
Then

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 24 4 marks Sequences

WORKED SOLUTION Question 24 · 4WM2/01 May 2025

1 Use series formula
For an arithmetic series,

2 Evaluate fraction
and

3 Solving gives
Solving gives

4 The fifth term is
The fifth term is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R MAY 2025

Question 24 6 marks Sequences

WORKED SOLUTION Question 24 · 4WM2/01R May 2025

1 Required
Series P: first term *a*, c.d. *d*; *S*<sub>40</sub>(*P*) = 2070. Series Q: first term 2*a*, c.d. 3*d*;
25th term of Q  = 186. Find *S*<sub>40</sub>(*Q*).

2 Form equation from S 40
Form equation from *S*<sub>40</sub>(*P*) = 2070:

3 Form equation from 25th term
Form equation from 25th term of Q  = 186:
*T*<sub>25</sub>(*Q*) = 2*a* + 24(3*d*) = 2*a* + 72*d* = 186

4 Solve simultaneous equations
Solve simultaneously — subtract (1) from (2):
33*d* = 82.5 ⟹ *d* = 2.5

5 Substitute d 2 5 (1)
Substitute *d* = 2.5 into (1):
2*a* + 39(2.5) = 103.5 ⟹ 2*a* = 6 ⟹ *a* = 3

6 Compute S 40 ( Q
Compute *S*<sub>40</sub>(*Q*), with first term  = 2*a* = 6 and c.d.  = 3*d* = 7.5:



✓ FINAL ANSWER

*S*<sub>40</sub>(*Q*) = 6090

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 25 5 marks Sequences

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

1 Calculate value



2 Use
Use

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 26 5 marks Sequences

WORKED SOLUTION Question 26 · 4WM2/01 November 2025

1 Find common difference
Step 1: Find the common difference *d*. The *n*<sup>th</sup> term is given by *u*<sub>*n*
</sub> = *a* + (*n*−1)*d*.
*u*<sub>20</sub> = 10 + 19*d* = 86
19*d* = 76

2 Use sum formula
Step 2: Use the sum formula to form an equation in terms of *N*.

Substitute the known values *S*<sub>*N*</sub> = 5194, *a* = 10, and *d* = 4:

3 Solve quadratic equation
Step 3: Simplify and solve the quadratic equation. Multiply by 2 to clear the fraction:
10388 = *N*

10388 = *N*(4*N*+16)
4*N*<sup>2</sup> + 16*N* − 10388 = 0



4 Divide the entire equation by
Divide the entire equation by 4 to make it simpler:
*N*<sup>2</sup> + 4*N* − 2597 = 0

5 Use quadratic formula
Step 4: Use the quadratic formula to find *N*.

6 Evaluate fraction
Since *N* must be a positive integer, we discard the negative root:

✓ FINAL ANSWER

*N* = 49 Always double-check that your *N* (number of terms) evaluates to a positive whole
integer. If it ends up as a decimal or fraction, recheck your arithmetic progression formulas.

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R JUNE 2026

Question 25 6 marks Sequences



WORKED SOLUTION Question 25 · 4WM2/01R June 2026

1 First term and difference
, .

2 Use the sum formula

3 Simplify (divide by n)

4 100th term

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com

TOPIC



Direct & Inverse Proportion

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



4MA1/2HR JANUARY 2022

Question 20 4 marks Direct & Inverse Proportion

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

1 Find inverse function

2 Use Direct Inverse Proportion correct
and

3 Find inverse function
So

4 Find inverse function
Therefore

5 Use Direct Inverse Proportion correct
So  is constant.

6 Find inverse function
When  and ,



7 Find inverse function
When ,

✓ 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



4WM2/01R MAY 2025

Question 23 3 marks Graphs of Functions

WORKED SOLUTION Question 23 · 4WM2/01R May 2025

1 Required
The graph of *y* = *a*sin (*x*+*b*)<sup>∘</sup> + *c* for 0 ≤ *x* ≤ 360 is shown. Find suitable
values for *a*, *b*, and *c*.

2 Read the maximum and minimum
Read the maximum and minimum values from the graph to find the amplitude *a* and vertical shift
*c*:



3 Find the phase shift b
Find the phase shift *b*. The standard sin  has its peak at *x* = 90°. From the graph, the maximum
occurs at *x* ≈ 45°:
*x* + *b* = 90° ⟹ 45° + *b* = 90° ⟹ *b* = 45°

4 Verify at x 0 consistent
Verify at *x* = 0:  — consistent with graph

5 Note
The period of the graph is still 360° (unchanged), so no horizontal stretch is applied.

✓ FINAL ANSWER

*a* = 3,*b* = 45,*c* = 1

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



4WM2/01 NOVEMBER 2025

Question 25 3 marks Graphs of Functions



WORKED SOLUTION Question 25 · 4WM2/01 November 2025

1 The transformation y f (4
The transformation *y* = *f*(4*x*) represents a horizontal stretch by a scale factor of . The x-
coordinate is multiplied by  while the y-coordinate stays the same.

2 Answer
(2,1)
Step 1: Find the vertical shift *b*. The standard *y* = cos (*x*) graph fluctuates between  − 1 and 1,
centered at *y* = 0. The given graph fluctuates between a minimum of *y* = 1 and a maximum of
*y* = 3. The center line is . Therefore, *b* = 2.
Step 2: Find the frequency multiplier *a*. The period of the given graph completes one full cycle
between *x* = 0 and *x* = 90<sup>∘</sup> (it starts at 3, dips to 1, and returns to 3 at
90<sup>∘</sup>). The standard cosine period is 360<sup>∘</sup>.

✓ FINAL ANSWER

*a* = 4, *b* = 2

Dr Eslam Ahmed · eliteigcse.com

Missing open brace for superscript

Missing open brace for superscript



TOPIC

Functions

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



4MA1/1H JANUARY 2020

Question 21 5 marks Functions

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

1 Calculate value

2 Let
Let



3 Find inverse function
Since the domain is , take the positive square root:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 22 3 marks Functions

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

1 Calculate value

2 Let
Let

3 Find inverse function
Since the domain is , take the negative square root:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2021

Question 24 6 marks Functions

WORKED SOLUTION Question 24 · 4MA1/1H May 2021

1 (a)
(a)

2 (b)
(b)



3 Let
Let

4 Find inverse function
Since the domain is , take the positive square root:

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 23 4 marks Functions

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

1 Calculate value

2 Let
Let



3 Find inverse function
Since the domain of  is , take the negative square root:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 25 5 marks Functions

WORKED SOLUTION Question 25 · 4MA1/2H January 2022

1 Calculate value

2 Complete the square
Complete the square:

3 Let
Let

4 Find inverse function
The domain of  is , so take the positive square root:



5 Simplify surd
Therefore

6 Calculate statistic
The range of  is , so this is the domain of .

✓ FINAL ANSWER

(a) , (b) domain 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 25 4 marks Functions

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

1 Calculate value

2 Complete the square
Complete the square:

3 Let
Let .



4 Simplify surd
Since , take the positive square root:

5 Replace by
Replace  by .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 21 7 marks Functions

WORKED SOLUTION Question 21 · 4WM2/01 May 2025

1 Evaluate fraction
(a) If , then



2 Evaluate fraction
So

3 (b)
(b)

4 Simplify surd
Let . Since , use the positive square root:

✓ FINAL ANSWER

; .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 21 7 marks Functions

WORKED SOLUTION Question 21 · 4WM2/01 November 2025

1 (a) Find g ( 1)
(a) Find *g*(−1):
*g*(−1) = 4(−1)<sup>2</sup> + 16(−1) − 9 = 4 − 16 − 9 =  − 21



2 Answer
  − 21

(b) Find *fg*(*x*):**
*f**g*(*x*) = *f*(*g*(*x*)) = 5(4*x*<sup>2</sup>+16*x*−9) − 3
 = 20*x*<sup>2</sup> + 80*x* − 45 − 3 = 20*x*<sup>2</sup> + 80*x* − 48

3 Answer
 20*x*<sup>2</sup> + 80*x* − 48

Let *y* = 4*x*<sup>2</sup> + 16*x* − 9. We must rearrange to make *x* the subject.
Step 1: Complete the square for the *x* terms.
*y* = 4(*x*<sup>2</sup>+4*x*) − 9
*y* = 4((*x*+2)<sup>2</sup>−4) − 9
*y* = 4(*x*+2)<sup>2</sup> − 16 − 9
*y* = 4(*x*+2)<sup>2</sup> − 25
Step 2: Rearrange for *x*.
*y* + 25 = 4(*x*+2)<sup>2</sup>

Since *x* ≥  − 2, *x* + 2 is positive, so we take the positive root.

Step 3: Swap *y* for *x* to write the inverse function.

✓ FINAL ANSWER

 When finding the inverse of a quadratic, always complete the
square. The restricted domain (*x* ≥ − 2) tells you whether to take the positive or negative square
root!

Dr Eslam Ahmed · eliteigcse.com



TOPIC

Differentiation & Turning Points

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



4MA1/1HR JANUARY 2020

Question 23 6 marks Differentiation & Turning Points

WORKED SOLUTION Question 23 · 4MA1/1HR January 2020

1 Calculate value

2 Evaluate fraction
Velocity is the derivative of displacement:

3 Calculate value
At time , the velocity is , so



4 Use the quadratic formula
Use the quadratic formula:

5 Simplify surd
Since , take the positive root:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 23 4 marks Differentiation & Turning Points

WORKED SOLUTION Question 23 · 4MA1/1H May/November 2020

1 Differentiate

2 Differentiate
Differentiate:

3 The gradient is negative when
The gradient is negative when

4 Simplify surd
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2021

Question 20 5 marks Differentiation & Turning Points

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

1 Read the graph

2 Read the graph
Velocity is the rate of change of displacement:

3 Complete the square
Complete the square:

4 Read the graph
Since , the minimum value of  is



5 Read the graph
The velocity is always positive, so the minimum speed is also .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H MAY 2021

Question 21 5 marks Differentiation & Turning Points

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

1 Evaluate fraction

2 Differentiate
Differentiate:



3 Find the gradient
At the stationary point, , so the gradient is 0:

4 Find the -coordinate
Now find , the -coordinate when :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 23 6 marks Differentiation & Turning Points

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

1 Particle
Particle :

2 Particle
Particle :



3 Differentiate
For :

4 moves in the negative direction
-  moves in the negative direction when .
-  moves in the positive direction when .
-  moves in the negative direction when .
-  moves in the positive direction when .

5 Differentiate
So both particles move in the same direction when both velocities have the same sign.

✓ FINAL ANSWER

 or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 24 6 marks Differentiation & Turning Points

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

1 Calculate value

2 Point lies on the curve
Point  lies on the curve:

3 Differentiate
Differentiate:



4 The gradient at is 16
The gradient at  is 16:

5 Solve
Now solve

6 Subtracting gives
Subtracting gives

7 Calculate value
Then

8 Calculate value
For ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2022

Question 24 5 marks Differentiation & Turning Points

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

1 Split the ratio

2 Velocity is
Velocity is

3 The direction of motion reverses
The direction of motion reverses when velocity is zero:

4 Split the ratio
Since , .



5 Acceleration is
Acceleration is

6 Split the ratio
At ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2022

Question 22 7 marks Differentiation & Turning Points



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

1 Find the gradient
For part (a),

2 Find the gradient
At the minimum point,  and the gradient is 0.

3 Find the gradient
For part (b),

4 Find the gradient
At a horizontal tangent,



5 Find the gradient
Now substitute  into the curve:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 21 6 marks Differentiation & Turning Points

WORKED SOLUTION Question 21 · 4MA1/1HR May 2023

1 (a)
(a)

2 (b) The curve has a
(b) The curve has a positive gradient when



3 Solve
Solve

4 Differentiate
To 3 significant figures, the roots are

5 Solve quadratic equation
Since the quadratic opens upwards, it is positive outside the roots.

✓ FINAL ANSWER

(a) , (b)  or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2024

Question 20 4 marks Differentiation & Turning Points

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

1 Find the gradient

2 Differentiate
Differentiate:

3 Find the gradient
At the minimum point, the gradient is 0.

4 Find the coordinate
Find the -coordinate:



5 The tangent at a minimum
The tangent at a minimum point is horizontal, so its equation is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2025

Question 22 5 marks Differentiation & Turning Points

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

1 The cuboid has dimensions
The cuboid has dimensions

2 Calculate value
So

3 Differentiate
Differentiate:

4 Calculate value
At a maximum,



5 The useful value is
The useful value is

6 Calculate volume
Now substitute into the volume:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 22 4 marks Differentiation & Turning Points

WORKED SOLUTION Question 22 · 4WM2/01 May 2025

1 Evaluate fraction

2 Find the gradient
For a positive gradient,

3 The roots are
The roots are

4 Solve quadratic equation
Since the quadratic opens upwards,

✓ FINAL ANSWER

 or .

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 NOVEMBER 2025

Question 22 6 marks Differentiation & Turning Points

WORKED SOLUTION Question 22 · 4WM2/01 November 2025

1 Find the gradient

2 Find the gradient
3*x*<sup>2</sup> − 16 = 11
3*x*<sup>2</sup> = 27
*x*<sup>2</sup> = 9 ⟹ *x* = 3 or *x* =  − 3

3 Solve inequality
For *x* = 3: *y* = (3)<sup>3</sup> − 16(3) + 7 = 27 − 48 + 7 =  − 14

4 Solve inequality
For *x* =  − 3: *y* = (−3)<sup>3</sup> − 16(−3) + 7 =  − 27 + 48 + 7 = 28

5 Use trigonometry
Step 4: Find the y-intercept (*b*) for each tangent (*y* = 11*x* + *b*).
Using (3,−14):
 − 14 = 11(3) + *b* ⟹  − 14 = 33 + *b* ⟹ *b* =  − 47
Using (−3,28):
28 = 11(−3) + *b* ⟹ 28 =  − 33 + *b* ⟹ *b* = 61

✓ FINAL ANSWER

*b* = − 47 and 61

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2025

Question 22 6 marks Differentiation & Turning Points

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

1 Differentiate

2 Differentiate
Differentiate:

3 The gradient of the tangent
The gradient of the tangent is , so

4 Differentiate
When :



5 Use trigonometry
The tangent has equation , so

6 Differentiate
When :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4WM2/01R JUNE 2026

Question 23 5 marks Differentiation & Turning Points



WORKED SOLUTION Question 23 · 4WM2/01R June 2026

1 Velocity

2 Maximum when dv/dt = 0

3 Maximum velocity

✓ FINAL ANSWER

 m/s

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Transformations of Graphs



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



4MA1/2H JANUARY 2020

Question 21 4 marks Transformations of Graphs

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

1 The maximum point of is
The maximum point of  is .



2 Calculate value
For

3 the graph moves 4 units
the graph moves 4 units left:

4 Calculate value
For

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

6 Calculate value
For part (b),

7 The translation vector is
The translation vector is

8 Read the graph
So the graph moves 4 units right and 6 units up.

9 Add 6
Replace  by , then add 6:

✓ FINAL ANSWER

, , and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 22 4 marks Transformations of Graphs



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

1 Read the graph
For part (a), the graph has maximum  and minimum , so

2 Use trigonometry
The maximum occurs at . For , a maximum occurs when

3 Calculate value
So

4 Calculate value
For part (b), the minimum point of  is .

5 Calculate value
For

6 the coordinate is divided by
the -coordinate is divided by 2:

7 Calculate value
For

8 the coordinate decreases by 7
the -coordinate decreases by 7:

✓ FINAL ANSWER

 and 



Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY/NOVEMBER 2020

Question 20 2 marks Transformations of Graphs

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

1 The maximum point of is
The maximum point of  is .

2 Calculate value
For

3 the graph moves 6 units
the graph moves 6 units down:

4 Calculate value
For

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



✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY/NOVEMBER 2020

Question 25 3 marks Transformations of Graphs



WORKED SOLUTION Question 25 · 4MA1/1H May/November 2020

1 Apply transformation
For part (a),

2 The coordinates stay the same
The -coordinates stay the same and the -coordinates change sign.

3 Apply transformation
So the transformation is a reflection in the -axis.

4 Calculate value
For part (b),

5 Read the graph
First,  moves the graph 1 unit right. Then the factor 2 stretches the graph vertically by scale
factor 2.



6 Use points from the original
Use points from the original graph:

7 Apply transformation
Draw the transformed parabola through these points.

✓ FINAL ANSWER

reflection in the -axis; transformed graph through , , , , 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 21 4 marks Transformations of Graphs

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

1 The minimum point of is
The minimum point of  is .



2 Calculate value
For

3 the graph moves 3 units
the graph moves 3 units left:

4 Evaluate fraction
For

5 the coordinate is divided by
the -coordinate is divided by 3:

6 Use trigonometry
For part (b), the cosine graph has maximum  and minimum , so

7 The graph has a minimum
The graph has a minimum at . For , a minimum occurs when

8 Calculate value
So

✓ FINAL ANSWER

, , 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 21 6 marks Transformations of Graphs



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

1 Calculate value

2 This is in completed square
This is in completed square form, so the maximum point is

3 Use matrices
For the translation

4 the graph moves 4 units
the graph moves 4 units right. Replace  by :

5 The curve has equation
The curve  has equation

6 This is
This is

7 Apply transformation
So  is reflected in the -axis.

8 Use trigonometry
For the cosine graph, the maximum is 5 and the minimum is .



9 Use trigonometry
For

10 Read the graph
a maximum occurs when . The graph has a maximum at , so

✓ FINAL ANSWER

, , reflection in the -axis, 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2022

Question 20 6 marks Transformations of Graphs



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

1 The turning point of is
The turning point of  is .

2 Calculate value
For

3 the graph moves 5 units
the graph moves 5 units up:

4 Calculate value
For

5 the coordinate is divided by
the -coordinate is divided by 3:

6 Read the graph
For the sketch of , keep every -coordinate the same and double every -coordinate.



7 Useful points are
Useful points are

8 Solve inequality
Draw straight line segments through these points for .

9 Calculate value
For part (c),  has roots at  and .

10 Calculate value
For  to pass through ,



✓ FINAL ANSWER

, , sketch through the doubled points, and  or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 23 2 marks Transformations of Graphs

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

1 The maximum point of is
The maximum point of  is .

2 Calculate value
For

3 the graph moves 9 units
the graph moves 9 units left:



4 Calculate value
For

5 the graph moves 3 units
the graph moves 3 units up:

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JUNE 2022

Question 20 2 marks Transformations of Graphs

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

1 The maximum point of is
The maximum point of  is .

2 Calculate value
For

3 the graph moves 2 units
the graph moves 2 units right:



4 Calculate value
For

5 the coordinate is multiplied by
the -coordinate is multiplied by 3:

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2022

Question 22 4 marks Transformations of Graphs



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

1 Point lies on
Point  lies on .

2 Calculate value
For

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

4 Evaluate fraction
For

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

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

7 Calculate value
For

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

9 Apply transformation
So

✓ FINAL ANSWER

, , and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR MAY 2023

Question 20 7 marks Transformations of Graphs

WORKED SOLUTION Question 20 · 4MA1/1HR May 2023

1 The maximum point of is
The maximum point of  is .

2 Calculate value
For



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

4 Calculate value
For

5 the graph moves 7 units
the graph moves 7 units down:

6 Calculate value
For

7 the graph reflects in the
the graph reflects in the -axis:

8 Calculate value
For part (b),

9 The translation vector is
The translation vector is

10 Read the graph
So the graph moves 2 units right.

11 Replace by
Replace  by :



✓ FINAL ANSWER

, , , and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2023

Question 21 2 marks Transformations of Graphs

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

1 The turning point of is
The turning point of  is .

2 Calculate value
For

3 the graph moves 4 units
the graph moves 4 units right:

4 Calculate value
For



5 the coordinate is divided by
the -coordinate is divided by 3:

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2023

Question 24 4 marks Transformations of Graphs



WORKED SOLUTION Question 24 · 4MA1/1H November 2023

1 Read the graph
For part (a),

2 Read the graph
Since

3 Read the graph
So the graph has moved 4 units left and 6 units up.

4 Read the graph
For part (b), the graph has maximum value  and minimum value , so

5 The minimum occurs when
The minimum occurs when

6 Read the graph
From the graph, the minimum is at , so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H MAY 2024

Question 21 2 marks Transformations of Graphs

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

1 The minimum point of is
The minimum point of  is .

2 Calculate value
For

3 the graph moves 7 units
the graph moves 7 units left:

4 Calculate value
For



5 the graph moves 6 units
the graph moves 6 units down:

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JUNE 2024

Question 23 2 marks Transformations of Graphs

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

1 The minimum point of is
The minimum point of  is .

2 Calculate value
For

3 the graph moves 10 units
the graph moves 10 units up:

4 Calculate value
For

5 the coordinate is divided by
the -coordinate is divided by 3:



✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JUNE 2025

Question 21 3 marks Transformations of Graphs

WORKED SOLUTION Question 21 · 4MA1/1HR June 2025

1 The turning point of is
The turning point of  is .

2 Calculate value
For

3 the coordinate is divided by
the -coordinate is divided by 3:

4 Calculate value
For part (b), a point  on  maps to  on



5 Calculate value
For the -coordinate:

6 Calculate value
For the -coordinate:

✓ FINAL ANSWER

, 

Dr Eslam Ahmed · eliteigcse.com



4WM2/01 MAY 2025

Question 27 4 marks Transformations of Graphs



WORKED SOLUTION Question 27 · 4WM2/01 May 2025

1 (a)
(a)

2 Read the graph
For , move the graph  units right:

3 Divide the -coordinate
For , divide the -coordinate by :

4 Subtract from each -coordinate
(b) For , halve each -coordinate and subtract  from each -coordinate.

5 Useful transformed points are
Useful transformed points are

6 Join these points with straight
Join these points with straight line segments.

✓ FINAL ANSWER

, , graph through .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H NOVEMBER 2025

Question 24 3 marks Transformations of Graphs

WORKED SOLUTION Question 24 · 4MA1/1H November 2025

1 The turning point of is
The turning point of  is .

2 Calculate value
For

3 the graph moves 5 units
the graph moves 5 units left:



4 Calculate value
For

5 the graph moves 7 units
the graph moves 7 units up:

6 Calculate value
For

7 the coordinate is divided by
the -coordinate is divided by 2:

✓ FINAL ANSWER

, , and 

Dr Eslam Ahmed · eliteigcse.com

TOPIC



Angles in Polygons & Parallel
Lines

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



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



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



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



4MA1/2H 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



4MA1/2H 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



4MA1/1H 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 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 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



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



4WM2/01R 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

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

Area & Volume of Similar Shapes

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





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



4MA1/1HR 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



4MA1/2HR 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

TOPIC

Circle Theorems

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





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



4MA1/1HR 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

TOPIC



Bearings

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



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

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



4MA1/1H 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 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



4MA1/2H 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



4MA1/1H 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



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



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

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



4MA1/1H 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



4MA1/1HR 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 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



4MA1/2HR 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



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



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

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



4MA1/2H 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



4MA1/1HR 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

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



4MA1/1H 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

TOPIC

Tree Diagrams & Conditional
Probability

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





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



4MA1/1H 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



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

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

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


