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4MA1/1H JANUARY 2022

Question 1 6 marks Algebraic Roots & Indices

WORKED SOLUTION Question 1 · 4MA1/1H January 2022

1 (a)
(a)

2 (b)
(b)

3 (c)
(c)



4 (d)
(d)

✓ FINAL ANSWER

, , , 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 2 3 marks Ratio Toolkit

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

1 The ratio is
The ratio is

2 Split the ratio
The difference between Gabriel and Hadley is

3 Split the ratio
These 4 parts are  euros, so one part is

4 Danil has 3 parts
Danil has 3 parts:

✓ FINAL ANSWER

Danil receives  euros.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

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

WORKED SOLUTION Question 3 · 4MA1/1H January 2022

1 Use trigonometry
Side  is opposite the  angle, and  is the hypotenuse.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 4 5 marks Reverse Percentages

WORKED SOLUTION Question 4 · 4MA1/1H January 2022

1 Small mugs
Small mugs:

2 Medium mugs
Medium mugs:



3 Large mugs
Large mugs:

4 Revenue
Revenue:

5 Profit
Profit:

6 Percentage profit
Percentage profit:

7 Correct to the nearest whole
Correct to the nearest whole number:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 5 6 marks Statistics Toolkit

WORKED SOLUTION Question 5 · 4MA1/1H January 2022

1 One possible ordered set is
One possible ordered set is

2 Check
Check:



3 Calculate statistic
The mode is , the smallest number is , and the largest number is .

4 Calculate value
For the basketball scores:

✓ FINAL ANSWER

 and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 6 5 marks Inequalities (Solving & Graphing)

WORKED SOLUTION Question 6 · 4MA1/1H January 2022

1 (a)
(a)

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

3 Factorise expression
(b)(ii)  or .

✓ FINAL ANSWER

(a) , (b)(i) , (b)(ii)  or 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 7 3 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 7 · 4MA1/1H January 2022

1 Calculate value

2 We are given
We are given

3 Calculate value
Also,



4 Calculate value
so

5 Calculate value
And

6 Calculate value
so

7 Use Set notation Venn diagrams
Therefore the Venn diagram regions are:

8 only only outside both sets
- 
-  only: 
-  only: 
- outside both sets: 

✓ FINAL ANSWER

Put  in the overlap,  in  only,  in  only, and  outside.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 8 2 marks Standard Form

WORKED SOLUTION Question 8 · 4MA1/1H January 2022

1 Convert standard form

2 Convert standard form
So

3 Write this in standard form
Write this in standard form:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 9 4 marks Sine & Cosine Rules

WORKED SOLUTION Question 9 · 4MA1/1H January 2022

1 Use cosine rule
Split the isosceles triangle into two right-angled triangles.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 10 3 marks Linear Graphs

WORKED SOLUTION Question 10 · 4MA1/1H January 2022

1 The line is
The line is

2 Find the gradient
So the gradient is

3 Evaluate fraction
For the x-axis, :



✓ FINAL ANSWER

Gradient , and x-axis intersection .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 11 3 marks Compound Interest & Depreciation

WORKED SOLUTION Question 11 · 4MA1/1H January 2022

1 The first year multiplier is
The first-year multiplier is

2 The second and third years
The second and third years both have multiplier , so

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 12 6 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 12 · 4MA1/1H January 2022

1 Complete the cumulative frequencies
Complete the cumulative frequencies:

2 Plot the points
Plot the points

3 The median is at cumulative
The median is at cumulative frequency .

4 Convert standard form
This is between  and :

5 Use cumulative frequency
So the median is about  minutes.

6 At minutes
At  minutes:



7 Number taking more than minutes
Number taking more than  minutes:

✓ FINAL ANSWER

cumulative frequencies , median about  minutes, probability about .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 13 6 marks Expanding Brackets

WORKED SOLUTION Question 13 · 4MA1/1H January 2022

1 (a)
(a)

2 (b)
(b)

3 Expand brackets
Since ,

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 14 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 14 · 4MA1/1H January 2022

1 (a) Complete the tree
Packet A: not sunflower .
Packet B (on both branches): sunflower , not sunflower .



2 (b) Two sunflower seeds

✓ FINAL ANSWER

(a) ;  on both branches (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 15 3 marks Direct & Inverse Proportion

WORKED SOLUTION Question 15 · 4MA1/1H January 2022

1 Find inverse function
 is inversely proportional to , so

2 Use when
Use  when :

3 Find inverse function
So

4 Find inverse function
When ,



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 16 4 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 16 · 4MA1/1H January 2022

1 Use trigonometry
The arc length is , and the angle is .

2 Area of the circle
Area of the circle:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 17 4 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 17 · 4MA1/1H January 2022

1 Calculate area
The linear scale factor from vase  to vase  is

2 Calculate area
So the volume scale factor is



3 Let the volume of vase
Let the volume of vase  be .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 18 3 marks Rounding, Estimation & Bounds

WORKED SOLUTION Question 18 · 4MA1/1H January 2022

1 Estimate the value

2 Find lower bound
For the lower bound, use the lower bound of , and make  as large as possible.

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 19 5 marks Simultaneous Equations

WORKED SOLUTION Question 19 · 4MA1/1H January 2022

1 Solve simultaneous equations

2 Substitute
Substitute :

3 Factorise
Factorise:

4 Solve simultaneous equations
So



5 Solve simultaneous equations
If :

6 Solve simultaneous equations
If :

✓ FINAL ANSWER

 or .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 20 4 marks Completing the Square

WORKED SOLUTION Question 20 · 4MA1/1H January 2022

1 (a)
(a)

2 This is the same as
This is the same as

3 (b) The maximum point is
(b) The maximum point is read from the completed square form.



4 Calculate value
The maximum occurs when , giving .

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 21 5 marks 3D Pythagoras & Trigonometry

WORKED SOLUTION Question 21 · 4MA1/1H January 2022

1 Let
Let



2 Use trigonometry
Since  is a square,

3 Use trigonometry
Since  is an equilateral triangle, the height from  to  is

4 Use trigonometry
Therefore the vertical height from the base to  is

5 Use trigonometry
Also,

6 Find the midpoint
Since  is the midpoint of , the horizontal distance from  to  is



7 Use trigonometry
In right triangle ,

8 Rationalise the denominator
Rationalise the denominator:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 22 5 marks Vectors

WORKED SOLUTION Question 22 · 4MA1/1H January 2022

1 Use vectors



2 Use vectors
Since ,

3 Find the midpoint
Since  is the midpoint of ,

4 Use vectors
Point  lies on , so

5 Use vectors
Point  also lies on , so

6 Equate coefficients
Equate coefficients:

7 Use vectors
From ,



8 Substitute
Substitute:

9 Use vectors
Therefore

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 23 2 marks Transformations of Graphs

WORKED SOLUTION Question 23 · 4MA1/1H January 2022

1 The maximum point of is
The maximum point of  is .

2 Calculate value
For

3 the graph moves 9 units
the graph moves 9 units left:



4 Calculate value
For

5 the graph moves 3 units
the graph moves 3 units up:

✓ FINAL ANSWER

 and 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2022

Question 24 6 marks Differentiation & Turning Points

WORKED SOLUTION Question 24 · 4MA1/1H January 2022

1 Calculate value

2 Point lies on the curve
Point  lies on the curve:

3 Differentiate
Differentiate:



4 The gradient at is 16
The gradient at  is 16:

5 Solve
Now solve

6 Subtracting gives
Subtracting gives

7 Calculate value
Then

8 Calculate value
For ,

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com


