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4MA1/2H JANUARY 2020

Question 1 3 marks Algebraic Roots & Indices

WORKED SOLUTION Question 1 · 4MA1/2H January 2020

1 (a)
(a)

2 (b)
(b)

✓ FINAL ANSWER

(a) , (b) .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 2 2 marks Standard & Compound Units

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

1 Calculate value

2 Calculate value
So

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 3 3 marks Fractions

WORKED SOLUTION Question 3 · 4MA1/2H January 2020

1 Convert to improper fractions
Convert to improper fractions:

2 Use a common denominator
Use a common denominator:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 4 4 marks Angles in Polygons & Parallel Lines

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

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

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 5 2 marks Constructions & Loci

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

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



✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 6 4 marks Probability Toolkit

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

1 Use the fact that probabilities add to 1
Let , so .

2 Expected number of red beads

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 7 5 marks Inequalities (Solving & Graphing)

WORKED SOLUTION Question 7 · 4MA1/2H January 2020

1 (a)
(a)

2 (b)
(b)

3 Factorise
Factorise:

4 Solve quadratic equation
So



✓ FINAL ANSWER

, and  or .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 8 7 marks Reverse Percentages

WORKED SOLUTION Question 8 · 4MA1/2H January 2020

1 Convert standard form
From 2016 to 2017, the increase is



2 Convert standard form
From 2017 to 2018, the increase is

3 Calculate percentage
So Brigitte is not correct because the second percentage increase is smaller.

4 Calculate percentage
For Henri,  is  of the original price because there is a  discount.

5 The discount is
The discount is

✓ FINAL ANSWER

Brigitte is not correct; the discount is  euros.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 9 2 marks Standard & Compound Units

WORKED SOLUTION Question 9 · 4MA1/2H January 2020

1 Calculate volume

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 10 3 marks Standard & Compound Units

WORKED SOLUTION Question 10 · 4MA1/2H January 2020

1 Convert m/s to km/h multiply
To convert m/s to km/h, multiply by .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 11 5 marks Perimeter & Area

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

1 Use trigonometry
Triangle  is right-angled, with

2 Use Pythagoras to find
Use Pythagoras to find :



3 Calculate area
So the semicircle has radius

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

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

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 12 4 marks Ratio Toolkit

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

1 Convert standard form
Dane Oil costs  Krone for

2 litres
litres.

3 Convert standard form
So Dane Oil costs about  Krone per litre.

4 Arctic Oil costs dollars. Convert
Arctic Oil costs  dollars. Convert this to Krone:



5 Arctic Oil gives
Arctic Oil gives

6 litres
litres.

7 Arctic Oil has the lower
Arctic Oil has the lower cost per litre.

✓ FINAL ANSWER

Arctic Oil

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 13 4 marks Circle Theorems

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

1 Use trigonometry
Since  is a diameter,

2 Given
Given



3 Use trigonometry
So

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

5 Use trigonometry
At ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 14 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 14 · 4MA1/2H January 2020

1 (a) First glass



2 (a) Second glass (one fewer glass left)
After a large glass: large , small .
After a small glass: large , small .

3 (b) Two small glasses

✓ FINAL ANSWER

(a) ; ;  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 15 3 marks Graphs of Functions



WORKED SOLUTION Question 15 · 4MA1/2H January 2020

1 Solve equation
For

the graph is negative on both sides of the -axis and is symmetrical in the -axis.

2 This is Graph D
This is Graph D.

3 Solve equation
For

the graph is a decreasing cubic through the origin.

4 This is Graph B
This is Graph B.

5 Solve equation
For

the graph is a positive reciprocal graph in quadrants 1 and 3.

6 This is Graph A
This is Graph A.

✓ FINAL ANSWER

D, B, A.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 16 4 marks Rearranging Formulae

WORKED SOLUTION Question 16 · 4MA1/2H January 2020

1 Rearrange formula

2 Square both sides
Square both sides:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 17 3 marks Algebraic Proof

WORKED SOLUTION Question 17 · 4MA1/2H January 2020

1 Let the two consecutive square
Let the two consecutive square numbers be  and .

2 is one more than an
 is one more than an even number, so it is always odd.

✓ FINAL ANSWER

The difference is always odd.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 18 5 marks Histograms



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

1 Total frequency
Total frequency:

2 Between 17 and 35 minutes
Between 17 and 35 minutes:

3 Given the customer spent more
Given the customer spent more than 30 minutes, they are in the  to  minute class.

4 More than 36 minutes is
More than 36 minutes is  minutes out of the -minute class:

✓ FINAL ANSWER

, then .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 19 5 marks Linear Graphs

WORKED SOLUTION Question 19 · 4MA1/2H January 2020

1 (a)
(a)

2 A parallel line has the
A parallel line has the same gradient, . One possible answer is

3 (b) The gradient of line
(b) The gradient of line  through  and  is

4 A perpendicular line has gradient
A perpendicular line has gradient .

5 Evaluate fraction
Through :



6 Multiply by 3
Multiply by 3:

✓ FINAL ANSWER

For example , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2H JANUARY 2020

Question 20 3 marks Surds

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

1 Simplify surd

2 Rationalise the denominator
Rationalise the denominator:

✓ FINAL ANSWER

 cm

Dr Eslam Ahmed · eliteigcse.com



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



4MA1/2H 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



4MA1/2H 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



4MA1/2H 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



4MA1/2H 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



4MA1/2H 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


