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4MA1/2HR JANUARY 2022

Question 1 4 marks Probability Toolkit

WORKED SOLUTION Question 1 · 4MA1/2HR January 2022

1 (a) Probabilities add to 1

2 (b) Darjeeling or Rize

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 2 7 marks Reverse Percentages



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

1 Mary saved in 2021
Mary saved in 2021:

2 Increase from 2020
Increase from 2020:

3 Percentage increase
Percentage increase:

4 Calculate percentage
So .

5 Coupon A saves
Coupon A saves

6 Coupon B saves of the
Coupon B saves  of the accommodation and flights together:

7 Coupon B saves more money
Coupon B saves more money.

✓ FINAL ANSWER

(a) , (b) Coupon B

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 3 5 marks Linear Equations

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

1 (a)
(a)

2 (b)
(b)



3 Multiply by 2
Multiply by 2:

✓ FINAL ANSWER

, and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 4 4 marks Angles in Polygons & Parallel Lines

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

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

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



3 Find the gradient
At ,

4 Find the gradient
Since both polygons share side ,

5 Find the gradient
So triangle  is isosceles.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 5 3 marks Compound Interest & Depreciation

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

1 The multiplier for compound interest
The multiplier for  compound interest is

2 Use compound interest
After 3 years,

3 Use compound interest
Correct to the nearest dollar,

✓ FINAL ANSWER

 dollars

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 6 4 marks Algebraic Roots & Indices

WORKED SOLUTION Question 6 · 4MA1/2HR January 2022

1 Use index laws

2 Use index laws
For part (b),

3 Use index laws
So

4 Use index laws
For part (c),



5 Use index laws
This equals , so

✓ FINAL ANSWER

(a) , (b) , (c) .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 7 5 marks Inequalities (Solving & Graphing)

WORKED SOLUTION Question 7 · 4MA1/2HR January 2022

1 A straight line with gradient
A straight line with gradient  passing through  has equation



2 Use the inequalities
For the region, use the inequalities:

✓ FINAL ANSWER

(a) . (b) Shade , , .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 8 3 marks Statistics Toolkit

WORKED SOLUTION Question 8 · 4MA1/2HR January 2022

1 Total mass of all 50
Total mass of all 50 tigers:

2 Total mass of the 22
Total mass of the 22 Siberian tigers:

3 Total mass of the 28
Total mass of the 28 Bengal tigers:

4 Mean mass of the Bengal
Mean mass of the Bengal tigers:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 9 5 marks Circles, Arcs & Sectors

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

1 Use trigonometry
In triangle ,



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

3 Arc is a semicircle
Arc  is a semicircle:

4 Calculate value
Therefore

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com
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Question 10 3 marks Number Toolkit

WORKED SOLUTION Question 10 · 4MA1/2HR January 2022

1 Austria spending per person
Austria spending per person:

2 Luxembourg spending per person
Luxembourg spending per person:

3 Difference
Difference:

4 Convert standard form
To the nearest whole number, this is



✓ FINAL ANSWER

 dollars

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 11 4 marks Graphs of Functions



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

1 Read the graph

2 The completed table is
The completed table is:

3 Plot the points and join
Plot the points and join them with a smooth decreasing reciprocal curve.

✓ FINAL ANSWER

Missing values are .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

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

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

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

2 The horizontal distance is
The horizontal distance is .

✓ FINAL ANSWER

.
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4MA1/2HR JANUARY 2022

Question 13 3 marks Algebraic Proof

WORKED SOLUTION Question 13 · 4MA1/2HR January 2022

1 Simplify surd

2 Simplify surd
So

3 The question says this equals
The question says this equals . Try :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 14 8 marks Cumulative Frequency Diagrams



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

1 There are students
There are  students.

2 The median is at cumulative
The median is at cumulative frequency . From the graph,

3 Use cumulative frequency
At  marks, the cumulative frequency is about , so about  students gained  marks or less.

4 Use cumulative frequency
For the interquartile range:

5 Use cumulative frequency
From the graph,

6 Use cumulative frequency
The geometry IQR is , so Luis is correct because the algebra IQR is larger.

7 Use cumulative frequency
For grade A, use mark . From the graph, about  students gained  or less, so about

8 students gained more than
students gained more than .

9 Probability both selected students were
Probability both selected students were grade A:

✓ FINAL ANSWER

median about , about  students, IQR about , Luis is correct, probability about .



Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 15 4 marks Rearranging Formulae

WORKED SOLUTION Question 15 · 4MA1/2HR January 2022

1 Rearrange formula

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2022

Question 16 5 marks Sine & Cosine Rules

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

1 Use trigonometry
For triangle ,

2 Use trigonometry
The angle  is acute, so



3 Find
Find :

4 Use trigonometry
Now use cosine rule in triangle :

✓ FINAL ANSWER

.
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Question 17 3 marks Graphs of Functions

WORKED SOLUTION Question 17 · 4MA1/2HR January 2022

1 Draw a tangent to the
Draw a tangent to the curve at the point where

2 Find the gradient
Using two clear points on the tangent, for example approximately  and ,



✓ FINAL ANSWER

The gradient is approximately .

Dr Eslam Ahmed · eliteigcse.com
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Question 18 5 marks Linear Graphs

WORKED SOLUTION Question 18 · 4MA1/2HR January 2022

1 The line is
The line is

2 Calculate value
So

3 Substitute into the curve
Substitute into the curve



4 Calculate value
So

5 Calculate value
If , then .

6 Calculate value
If , then .

✓ FINAL ANSWER

 and .

Dr Eslam Ahmed · eliteigcse.com
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Question 19 3 marks 3D Pythagoras & Trigonometry

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

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

2 Use trigonometry
The vertical height is , so



✓ FINAL ANSWER

.
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Question 20 4 marks Direct & Inverse Proportion

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

1 Find inverse function
 is inversely proportional to , so

2 Find inverse function
 is directly proportional to , so .

3 Find inverse function
Therefore

4 Find inverse function
So

5 Use when
Use  when :



6 Find inverse function
When ,

7 Raise both sides to the
Raise both sides to the power :

✓ FINAL ANSWER

.
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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
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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
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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


