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4MA1/2H NOVEMBER 2021

Question 1 4 marks Algebraic Roots & Indices

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

1 Use index laws
(a) , so .

2 Use index laws
(b) , so .

3 (c)
(c)

4 Use index laws
So , hence .

✓ FINAL ANSWER

, , 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 2 4 marks Forming & Solving Equations

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

1 Area of rectangle A
Area of rectangle A:

2 Area of rectangle B
Area of rectangle B:



3 Rectangle B has twice the
Rectangle B has twice the area of rectangle A:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 3 5 marks Averages from Frequency Tables

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

1 More than euros
More than  euros:

2 Total frequency
Total frequency:



3 Use midpoints
Use midpoints .

✓ FINAL ANSWER

, estimated mean  euros.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 4 4 marks Similar Shapes

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

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



2 Evaluate fraction
Given ,

✓ FINAL ANSWER

, and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 5 5 marks Angles in Polygons & Parallel Lines

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

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

2 Let
Let



3 Find the gradient
Then

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

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

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 6 3 marks Reverse Percentages

WORKED SOLUTION Question 6 · 4MA1/2H November 2021

1 Total selling price
Total selling price:

2 Profit
Profit:

3 Percentage profit
Percentage profit:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 7 4 marks Compound Interest & Depreciation

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

1 Ali s interest from Cyclone
Ali's interest from Cyclone Bank is

2 Badia s interest from Tornado
Badia's interest from Tornado Bank is

3 Difference
Difference:

4 Use compound interest
Correct to the nearest dollar,



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 8 4 marks Factorising

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

1 (a)
(a) .

2 (b)(i)
(b)(i)

3 Factorise expression
(b)(ii)  or .

✓ FINAL ANSWER

, ,  or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 9 5 marks Standard Form

WORKED SOLUTION Question 9 · 4MA1/2H November 2021

1 Convert standard form
For part (a), divide the number of bacteria by the number of raindrops:

2 Correct to 2 significant figures
Correct to 2 significant figures:

3 Convert standard form
For part (b), one drop contains  atoms.



4 Convert standard form
The number of molecules in one drop is

5 Convert standard form
There are  drops, so the number of molecules in the tank is

6 Correct to one significant figure
Correct to one significant figure:

✓ FINAL ANSWER

(a) , (b)  molecules

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 10 4 marks Perimeter & Area

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

1 Use trigonometry
In right-angled triangle ,

2 Calculate area
Since  is isosceles,



3 Calculate area
Also,

4 Perimeter
Perimeter:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 11 3 marks Circle Theorems

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

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

2 Use trigonometry
In triangle ,



3 Use trigonometry
Since  are on a straight line,

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

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

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 12 7 marks Expanding Brackets

WORKED SOLUTION Question 12 · 4MA1/2H November 2021

1 (a)
(a)

2 (b)
(b)



3 (c)
(c)

✓ FINAL ANSWER

(a) , (b) , (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 13 3 marks Inequalities (Solving & Graphing)

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

1 The bottom boundary is so
The bottom boundary is

so



2 The rising boundary is so
The rising boundary is

so the region has

3 Calculate value
The falling boundary goes through  and , so

4 The region is below this
The region is below this line:

✓ FINAL ANSWER

, , .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 14 5 marks Histograms



WORKED SOLUTION Question 14 · 4MA1/2H November 2021

1 The histogram densities are
The histogram densities are

2 Use histogram
Given , the total frequency is

3 Use histogram
For , estimate half of the first class:



✓ FINAL ANSWER

histogram densities , and probability .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 15 6 marks Functions

WORKED SOLUTION Question 15 · 4MA1/2H November 2021

1 Evaluate fraction

2 (a) The denominator of cannot
(a) The denominator of  cannot be zero:



3 (b)
(b)

4 (c) Let
(c) Let

5 Evaluate fraction
So

✓ FINAL ANSWER

Excluded value , , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 16 3 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 16 · 4MA1/2H November 2021

1 Count the colours
 red,  green and  yellow. The counter is replaced, so the second pick has the same

probabilities.

2 Both the same colour

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 17 3 marks Surds

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

1 Simplify surd

2 Rationalise the denominator
Rationalise the denominator:

3 Simplify surd
In the form ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 18 5 marks Sine & Cosine Rules

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

1 Area of triangle
Area of triangle :

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

3 Area of triangle
Area of triangle :



4 Total area
Total area:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H NOVEMBER 2021

Question 19 6 marks Linear Graphs

WORKED SOLUTION Question 19 · 4MA1/2H November 2021

1 Line is
Line  is

2 Calculate value
So

3 The curve is
The curve is

4 Substitute
Substitute :



5 Calculate value
So  or .

6 Calculate value
If , then . If , then .

7 The midpoint of and is
The midpoint of  and  is

✓ 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 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



4MA1/2H 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


