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4MA1/1H JANUARY 2021

Question 1 4 marks Ratio Toolkit

WORKED SOLUTION Question 1 · 4MA1/1H January 2021

1 of the money is changed
 of the money is changed to euros, so the rest is

2 Split the ratio
This rest is divided in the ratio

3 There are
There are

4 Split the ratio
The difference between dollars and francs is



5 Split the ratio
So the difference is

✓ FINAL ANSWER

 rand more is changed into dollars than francs.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 2 5 marks Averages from Frequency Tables

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

1 (a) The greatest frequency is
(a) The greatest frequency is , so the modal class is

2 (b) Use midpoints
(b) Use midpoints :



3 To 3 significant figures
To 3 significant figures:

✓ FINAL ANSWER

(a) , (b) .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 3 4 marks Volume & Surface Area

WORKED SOLUTION Question 3 · 4MA1/1H January 2021

1 The cross section is an
The cross-section is an L-shape.

2 Area of the lower rectangle
Area of the lower rectangle:



3 Area of the upper rectangle
Area of the upper rectangle:

4 Calculate area
So the cross-sectional area is

5 The full volume is
The full volume is

6 Calculate area
In the first  hours, the water level drops by  cm. This is the top rectangular part:

7 Calculate area
So the pumping rate is

8 Time to empty the whole
Time to empty the whole container:

9 Calculate area
Starting at , ten hours later is

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 4 2 marks Set Notation & Venn Diagrams

WORKED SOLUTION Question 4 · 4MA1/1H January 2021

1 Calculate value

2 The odd numbers are
The odd numbers are

3 The multiples of are
The multiples of  are

4 The numbers in both sets
The numbers in both sets are

5 The numbers in either set
The numbers in either set are



✓ FINAL ANSWER

(i) , (ii) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 5 5 marks Linear Equations

WORKED SOLUTION Question 5 · 4MA1/1H January 2021

1 (a)
(a)

2 (b)
(b)

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 6 2 marks Standard Form

WORKED SOLUTION Question 6 · 4MA1/1H January 2021

1 Convert standard form

2 Convert standard form
Also,

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 7 6 marks Compound Interest & Depreciation

WORKED SOLUTION Question 7 · 4MA1/1H January 2021

1 Use compound interest
For part (a),

2 Use compound interest
Correct to the nearest yuan,

3 Use compound interest
For part (b), after one year the value is  of .



✓ FINAL ANSWER

(a)  yuan, (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 8 3 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 8 · 4MA1/1H January 2021

1 The inner radius is m
The inner radius is  m.

2 Calculate value
The path is  m wide, so the outer radius is



3 Perimeter of the path
Perimeter of the path:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 9 5 marks Factorising

WORKED SOLUTION Question 9 · 4MA1/1H January 2021

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 2021

Question 10 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 10 · 4MA1/1H January 2021

1 Find the gradient
Since  is isosceles and  is the midpoint of ,  is perpendicular to .

2 Use trigonometry
In right triangle ,



3 Use trigonometry
Also,

4 The perimeter is
The perimeter is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 11 5 marks Cumulative Frequency Diagrams



WORKED SOLUTION Question 11 · 4MA1/1H January 2021

1 Use cumulative frequency
There are  bags, so the median is at cumulative frequency .

2 Use cumulative frequency
From the graph,

3 Large bags sold
Large bags sold:

4 Use cumulative frequency
So  bags have weight greater than .

5 That means
That means

6 Use cumulative frequency
bags have weight  grams or less.

7 Use cumulative frequency
From the graph, cumulative frequency  gives

✓ FINAL ANSWER

median about , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 12 6 marks Expanding Brackets

WORKED SOLUTION Question 12 · 4MA1/1H January 2021

1 (a)
(a)

2 (b)
(b)

✓ FINAL ANSWER

(a) , (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 13 3 marks Linear Graphs

WORKED SOLUTION Question 13 · 4MA1/1H January 2021

1 Find the gradient
(a) The gradient of , where  and , is

2 Find the gradient
(b) A line perpendicular to a line with gradient  has gradient

✓ FINAL ANSWER

Gradient of , perpendicular gradient .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 14 5 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 14 · 4MA1/1H January 2021

1 (a) Win both games
Multiply along the "win, win" branch:



2 (b) Win exactly one game
Win then lose, or lose then win:

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 15 3 marks Rounding, Estimation & Bounds

WORKED SOLUTION Question 15 · 4MA1/1H January 2021

1 Estimate the value

2 Find upper bound
For the upper bound, use the upper bound of , the lower bound of , and the lower bound of .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 16 5 marks Bearings

WORKED SOLUTION Question 16 · 4MA1/1H January 2021

1 Use bearings
From , ship  is on a bearing of , and .



2 Resolve
Resolve :

3 Use bearings
Ship  is  north of , so from  to :

4 Use bearings
The bearing is therefore in the south-east quadrant:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 17 5 marks Differentiation & Turning Points



WORKED SOLUTION Question 17 · 4MA1/1H January 2021

1 Volume of the solid is
Volume of the solid is cylinder plus hemisphere:

2 The question gives
The question gives

3 Differentiate
So

4 Differentiate
Differentiate:

5 Differentiate
For a maximum,

6 Differentiate
So the valid value is



✓ FINAL ANSWER

The maximum value of  is .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 18 3 marks Surds

WORKED SOLUTION Question 18 · 4MA1/1H January 2021

1 Simplify surd

2 Simplify surd
This is equal to

3 Compare the rational parts
Compare the rational parts:

4 Compare the surd coefficients
Compare the surd coefficients:

✓ FINAL ANSWER

, 



Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 19 5 marks Simultaneous Equations

WORKED SOLUTION Question 19 · 4MA1/1H January 2021

1 Solve simultaneous equations

2 From the second equation
From the second equation:

3 Substitute into the first equation
Substitute into the first equation:

4 Factorise
Factorise:



5 Solve simultaneous equations
So

6 Solve simultaneous equations
If :

7 Solve simultaneous equations
If :

✓ FINAL ANSWER

 or .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 20 3 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 20 · 4MA1/1H January 2021

1 The volume ratio of solid
The volume ratio of solid A to solid B is

2 Simplify
Simplify:

3 Split the ratio
So the linear ratio is



4 Surface area ratio
Surface area ratio:

5 Solid B has surface area
Solid B has surface area , so solid A has surface area

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 21 4 marks Transformations of Graphs

WORKED SOLUTION Question 21 · 4MA1/1H January 2021

1 The minimum point of is
The minimum point of  is .



2 Calculate value
For

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

4 Evaluate fraction
For

5 the coordinate is divided by
the -coordinate is divided by 3:

6 Use trigonometry
For part (b), the cosine graph has maximum  and minimum , so

7 The graph has a minimum
The graph has a minimum at . For , a minimum occurs when

8 Calculate value
So

✓ FINAL ANSWER

, , 
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4MA1/1H JANUARY 2021

Question 22 3 marks Functions

WORKED SOLUTION Question 22 · 4MA1/1H January 2021

1 Calculate value

2 Let
Let

3 Find inverse function
Since the domain is , take the negative square root:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 23 6 marks Vectors

WORKED SOLUTION Question 23 · 4MA1/1H January 2021

1 Use vectors

2 Find the midpoint
Since  is the midpoint of ,



3 Use vectors
Since ,

4 Use vectors
Point  lies on , so

5 Use vectors
Point  also lies on , so

6 Use vectors
Equate coefficients of  and :

7 Use vectors
So



8 Use vectors
Then

9 Use vectors
So  is  of the way from  to .

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1H JANUARY 2021

Question 24 4 marks Sequences

WORKED SOLUTION Question 24 · 4MA1/1H January 2021

1 Evaluate fraction

2 Given
Given

3 Divide by
Divide by :



✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com


