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4MA1/2HR JANUARY 2020

Question 1 3 marks Prime Factors, HCF & LCM

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

1 Use the index law
Use the index law :

2 Find the LCM
Now write  as a product of prime factors:

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 2 3 marks Statistics Toolkit

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

1 Use midpoints
Use midpoints .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 3 4 marks Forming & Solving Equations

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

1 Write each tin in terms of x
Tin A has  buttons, tin B has , tin C has .

2 Form and solve the equation

3 Buttons in tin C

✓ FINAL ANSWER

 buttons

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 4 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

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

1 Use trigonometry

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 5 3 marks Standard & Compound Units

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

1 The time is
The time is

2 Average speed
Average speed:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 6 2 marks Constructions & Loci

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

1 Construction answer
To construct the perpendicular bisector of :
1. Set the compass radius to more than half of .
2. With centre , draw arcs above and below the line.
3. With the same radius and centre , draw arcs crossing the first pair.
4. Draw the straight line through the two arc intersections.



✓ FINAL ANSWER

This line is the perpendicular bisector of .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 7 3 marks Simultaneous Equations

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

1 Solve simultaneous equations

2 Add the equations
Add the equations:



3 Solve simultaneous equations
Substitute into :

✓ FINAL ANSWER

, .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 8 3 marks Compound Interest & Depreciation

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

1 A depreciation of gives a
A depreciation of  gives a multiplier of

2 Use compound interest
After 3 years,

3 Use compound interest
Correct to the nearest dollar,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 9 3 marks Standard & Compound Units

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

1 Calculate area



2 The base area is
The base area is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 10 3 marks Standard Form

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

1 Atlantic surface area
Atlantic surface area:

2 Indian surface area
Indian surface area:



3 Difference
Difference:

4 Convert standard form
For part (b),

5 Convert standard form
To the nearest whole number,

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 11 4 marks Inequalities (Solving & Graphing)

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

1 Solve inequality
For part (a),

2 The integer values are
The integer values are



3 Calculate value
For the region , the boundaries are

4 The shaded region is above
The shaded region is above the two sloping lines and below the horizontal line:

✓ FINAL ANSWER

(a) . (b) , , .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 12 3 marks Congruent Shapes

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

1 Each congruent isosceles triangle has
Each congruent isosceles triangle has two angles of .

2 Use trigonometry
So the angle at the point between the two polygons is



3 The two regular polygons have
The two regular polygons have equal interior angles. Around the point:

4 The exterior angle is
The exterior angle is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 13 3 marks Volume & Surface Area

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

1 Area of the trapezium cross
Area of the trapezium cross-section:

2 Volume of the prism
Volume of the prism:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 14 3 marks Statistics Toolkit

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

1 Put the marks in order
Put the marks in order:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 15 4 marks Graphs of Functions



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

1 Solve quadratic equation

2 The completed table is
The completed table is:

3 Plot these points and join
Plot these points and join them with a smooth U-shaped curve.

✓ FINAL ANSWER

Missing values are .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 16 8 marks Tree Diagrams & Conditional Probability



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

1 (a) Complete the tree
Bag A: odd , even .
Bag B (on both branches): odd , even .

2 (b) Odd total = odd + even or even + odd

3 (c) Probability Harriet takes an even counter
Cody takes two even counters with probability .

4 (c) Least number of counters
 is in its simplest form, so the number of counters must be a multiple of . The least number is
.

✓ FINAL ANSWER

(a) ;  on both branches (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 17 6 marks Set Notation & Venn Diagrams



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

1 Let the sets dogs
Let the sets be  for dogs,  for cats, and  for rabbits.

2 The number in all three
The number in all three sets is .

3 Calculate value
So the remaining one-set regions are

4 There are students outside all
There are  students outside all three sets. The total number of students is , so



5 Calculate value
For , we need students who are not in  and not in . These are the rabbit-only students
and the students outside all three sets.

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 18 2 marks Circle Theorems

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

1 Use the intersecting chords theorem
Use the intersecting chords theorem:

2 Substitute the values
Substitute the values:



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2020

Question 19 6 marks Inequalities (Solving & Graphing)

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

1 (a)
(a)

2 Multiply by 10
Multiply by 10:



3 (b)
(b)

4 Factorise
Factorise:

5 Solve quadratic equation
The roots are  and . The quadratic is  between the roots.

✓ FINAL ANSWER

, and .

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



4MA1/2HR JANUARY 2020

Question 21 7 marks Algebraic Roots & Indices

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

1 Factorise expression
For part (a), factorise the numerator and denominator:

2 Use index laws
So

3 Use index laws
For part (b),



4 Use index laws
Also,

5 Equate powers of 2
Equate powers of 2:

✓ FINAL ANSWER

(a) , (b) .

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



4MA1/2HR 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



4MA1/2HR 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



4MA1/2HR 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



4MA1/2HR 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


