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4MA1/2HR JANUARY 2021

Question 1 8 marks Expanding Brackets

WORKED SOLUTION Question 1 · 4MA1/2HR January 2021

1 Expand brackets
For  and :

✓ FINAL ANSWER

, , , 
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4MA1/2HR JANUARY 2021

Question 2 3 marks Perimeter & Area

WORKED SOLUTION Question 2 · 4MA1/2HR January 2021

1 Calculate area
The semicircle has diameter , so its radius is .

2 The rectangle has area
The rectangle has area

3 Area of the semicircle
Area of the semicircle:

4 Shaded area
Shaded area:



✓ FINAL ANSWER

.
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4MA1/2HR JANUARY 2021

Question 3 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 3 · 4MA1/2HR January 2021

1 Calculate value

2 Set is
The complement of , using the given universal set, is

3 The set
The set

4 Calculate value
is everything not in  and not in , so



5 Calculate value
Equivalently,

✓ FINAL ANSWER

, , and .
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4MA1/2HR JANUARY 2021

Question 4 4 marks Algebraic Roots & Indices

WORKED SOLUTION Question 4 · 4MA1/2HR January 2021

1 Use index laws
For part (a),

2 Use index laws
For part (b),

✓ FINAL ANSWER

(a) , (b) .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 5 6 marks Transformations



WORKED SOLUTION Question 5 · 4MA1/2HR January 2021

1 (a) For a rotation about
(a) For a  rotation about ,

2 The image has vertices
The image has vertices

3 (b) Translate by
(b) Translate by

4 The image has vertices
The image has vertices

5 Use trigonometry
(c) Triangle  is mapped to triangle  by an enlargement with scale factor  and centre .

✓ FINAL ANSWER

(a) vertices ; (b) vertices ; (c)
enlargement, scale factor , centre .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 6 3 marks Reverse Percentages

WORKED SOLUTION Question 6 · 4MA1/2HR January 2021

1 Wednesday s price was more
Wednesday's price was  more than Monday's price.

2 Calculate percentage
So

3 The cost of litres on
The cost of  litres on Monday was

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 7 3 marks Inequalities (Solving & Graphing)

WORKED SOLUTION Question 7 · 4MA1/2HR January 2021

1 The sloping boundary is
The sloping boundary is



2 The shaded region is below
The shaded region is below this line:

3 The vertical boundary is so
The vertical boundary is

so the region has

4 The lower boundary is the
The lower boundary is the -axis, so

✓ FINAL ANSWER

, , .
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4MA1/2HR JANUARY 2021

Question 8 3 marks Standard Form

WORKED SOLUTION Question 8 · 4MA1/2HR January 2021

1 The greatest coastline is the
The greatest coastline is the largest number in standard form.

2 Convert standard form
is the largest, so the answer is the Pacific Ocean.



3 Convert standard form
For part (b),

4 Difference
Difference:

✓ FINAL ANSWER

(a) Pacific Ocean, (b)  km

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 9 3 marks Quadratic Equations

WORKED SOLUTION Question 9 · 4MA1/2HR January 2021

1 Solve quadratic equation

2 Factorise
Factorise:

3 Solve quadratic equation
So

✓ FINAL ANSWER

 or .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 10 4 marks Averages from Frequency Tables

WORKED SOLUTION Question 10 · 4MA1/2HR January 2021

1 Use class midpoints
Use class midpoints .

2 The total frequency is
The total frequency is

3 The total estimated distance is
The total estimated distance is



4 The estimated mean is
The estimated mean is :

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 11 4 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 11 · 4MA1/2HR January 2021

1 The shaded sector is the
The shaded sector is the major sector:

2 Arc length
Arc length:

3 Perimeter
Perimeter:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 12 4 marks Simultaneous Equations

WORKED SOLUTION Question 12 · 4MA1/2HR January 2021

1 Solve simultaneous equations

2 Multiply the first equation by
Multiply the first equation by 5:

3 Multiply the second equation by
Multiply the second equation by 2:

4 Subtract
Subtract:



5 Solve simultaneous equations
Substitute into :

✓ FINAL ANSWER

, .
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4MA1/2HR JANUARY 2021

Question 13 3 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 13 · 4MA1/2HR January 2021

1 The vertical height is opposite
The vertical height is opposite the  angle, and  is the hypotenuse.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 14 4 marks Compound Interest & Depreciation

WORKED SOLUTION Question 14 · 4MA1/2HR January 2021

1 Let the original house value
Let the original house value be .

2 Use compound interest
After the  decrease in 2018:

3 Use compound interest
Let the percentage increase in each of 2019 and 2020 be .

4 The final value is greater
The final value is  greater than the original value:



5 Use compound interest
So

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 15 4 marks Algebraic Proof

WORKED SOLUTION Question 15 · 4MA1/2HR January 2021

1 Let the two odd numbers
Let the two odd numbers be

2 Their product is
Their product is

3 This is of the form
This is of the form

where  is an integer.

4 Use algebraic proof asks general
So the product is odd.

✓ FINAL ANSWER

The product of any two odd numbers is always odd.

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 16 5 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 16 · 4MA1/2HR January 2021

1 (a) Find the intersection

2 (a) Fill every region
 only ,  only , outside .



3 (b)(i) In both A and B

4 (b)(ii) In A or not in B
 is everything except "  only": .

✓ FINAL ANSWER

(a) , outside  (b)(i)  (ii) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 17 9 marks Functions

WORKED SOLUTION Question 17 · 4MA1/2HR January 2021

1 Solve quadratic equation

2 (a)
(a)



3 (b)
(b)

4 Solve
Solve :

5 (c)
(c)

6 Solve quadratic equation
The denominator cannot be zero, so  cannot be included.

7 (d) Let
(d) Let

8 Solve quadratic equation
Therefore



✓ FINAL ANSWER

, , excluded value , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 18 5 marks Algebraic Fractions

WORKED SOLUTION Question 18 · 4MA1/2HR January 2021

1 Solve equation

2 Solve equation
Since

3 multiply by
multiply by :

4 Factorise
Factorise:



5 Both values are allowed because
Both values are allowed because  and .

✓ FINAL ANSWER

 or .

Dr Eslam Ahmed · eliteigcse.com



4MA1/2HR JANUARY 2021

Question 19 7 marks Algebraic Roots & Indices

WORKED SOLUTION Question 19 · 4MA1/2HR January 2021

1 Simplify surd

2 Simplify surd
So

3 Use index laws
For part (b),

4 Use index laws
So



5 Raise both sides to the
Raise both sides to the power :

✓ FINAL ANSWER

(a) , (b) .

Dr Eslam Ahmed · eliteigcse.com



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



4MA1/2HR 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



4MA1/2HR 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


