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4MA1/1HR JANUARY 2020

Question 1 3 marks Ratio Toolkit

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

1 The ratio is
The ratio is

2 Asha and Julie together have
Asha and Julie together have

3 These 8 parts are worth
These 8 parts are worth , so one part is

4 Brendon has 3 parts
Brendon has 3 parts:

✓ FINAL ANSWER

Brendon receives .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 2 3 marks Fractions

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

1 Simplify fraction
Convert the mixed numbers to improper fractions:

2 Simplify fraction
Now multiply:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 3 8 marks Rearranging Formulae

WORKED SOLUTION Question 3 · 4MA1/1HR January 2020

1 (a)
(a)

2 (b)
(b)



3 (c)
(c)

4 (d)
(d)

✓ FINAL ANSWER

, , , 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 4 3 marks Set Notation & Venn Diagrams

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

1 Calculate value

2 means all the letters that
 means all the letters that are in  or in .

3 Calculate statistic
 means letters that are in , but not in . Since  is in , it is not included.



4 Serena is not correct because
Serena is not correct because  is in all three sets.

✓ FINAL ANSWER

(a)(i) , (a)(ii) . Serena is incorrect.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 5 3 marks Perimeter & Area

WORKED SOLUTION Question 5 · 4MA1/1HR January 2020

1 The garden is a semicircle
The garden is a semicircle of radius .

2 Calculate area
Yuen has 12 boxes, and each box covers :

3 Calculate area
Since



4 Yuen does not have enough
Yuen does not have enough grass seed.

✓ FINAL ANSWER

No, he does not have enough grass seed.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 6 3 marks Quadratic Equations

WORKED SOLUTION Question 6 · 4MA1/1HR January 2020

1 Solve quadratic equation

2 Factorise
Factorise:

3 Solve quadratic equation
So

✓ FINAL ANSWER

 or .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 7 3 marks Reverse Percentages

WORKED SOLUTION Question 7 · 4MA1/1HR January 2020

1 The hat is reduced by
The hat is reduced by , so the sale price is

2 of the normal price
of the normal price.

✓ FINAL ANSWER

 euros.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 8 3 marks Statistics Toolkit

WORKED SOLUTION Question 8 · 4MA1/1HR January 2020

1 Total weight of 5 children
Total weight of 5 children:

2 Total weight of the 2
Total weight of the 2 children who get off:

3 Total weight of the 3
Total weight of the 3 children left:

4 Mean weight
Mean weight:

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 9 5 marks Standard & Compound Units

WORKED SOLUTION Question 9 · 4MA1/1HR January 2020

1 Convert the mass to grams
Convert the mass to grams:

2 Calculate volume
Using



3 Volume of one cuboid block
Volume of one cuboid block is

4 Number of blocks needed is
Number of blocks needed is

5 Pablo must have a whole
Pablo must have a whole number of blocks, so he needs at least 13 blocks.

✓ FINAL ANSWER

 blocks.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 10 5 marks Perimeter & Area

WORKED SOLUTION Question 10 · 4MA1/1HR January 2020

1 The regular hexagon has side
The regular hexagon has side length  cm, so its perimeter is

2 The isosceles triangle has perimeter
The isosceles triangle has perimeter



3 The perimeters are equal
The perimeters are equal:

4 Each side of the hexagon
Each side of the hexagon is

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 11 4 marks Rounding, Estimation & Bounds

WORKED SOLUTION Question 11 · 4MA1/1HR January 2020

1 Estimate the value
The weight  kg correct to 2 significant figures has bounds

2 Find upper bound
So the upper bound is  kg and the lower bound is  kg.

3 Estimate the value
For



4 the upper bound uses the
the upper bound uses the upper bound of  and the lower bound of .

✓ FINAL ANSWER

(a)  kg, (b)  kg, (c) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 12 5 marks Cumulative Frequency Diagrams

WORKED SOLUTION Question 12 · 4MA1/1HR January 2020

1 There are people
There are  people.



2 The median is at cumulative
The median is at cumulative frequency .

3 Use cumulative frequency
From the graph,

4 Use cumulative frequency
For the interquartile range:

5 Use cumulative frequency
From the graph,

6 Hospital B has median minutes
Hospital B has median  minutes and IQR  minutes.

7 Use cumulative frequency
So Hospital A has a shorter median waiting time and a smaller spread.

✓ FINAL ANSWER

median about  minutes, IQR about  minutes. Hospital A is quicker and more consistent.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 13 4 marks Algebraic Proof

WORKED SOLUTION Question 13 · 4MA1/1HR January 2020

1 (a) Let
(a) Let

2 Calculate value
Then

3 Calculate value
and

4 Subtract
Subtract:



5 Evaluate fraction
So

6 (b)
(b)

✓ FINAL ANSWER

(a) shown, (b) 

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 14 4 marks Circle Theorems

WORKED SOLUTION Question 14 · 4MA1/1HR January 2020

1 Angle and central angle stand
Angle  and central angle  stand on the same arc .

2 The angle at the centre
The angle at the centre is twice the angle at the circumference:

3 Use trigonometry
Since , triangle  is isosceles.



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 15 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 15 · 4MA1/1HR January 2020

1 Use trigonometry
In triangle ,

2 Use trigonometry
In triangle ,

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 16 4 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 16 · 4MA1/1HR January 2020

1 Find the probability of winning chess
Treat the two games as independent:

2 Probabilities of losing

3 Win neither game

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 17 4 marks Functions

WORKED SOLUTION Question 17 · 4MA1/1HR January 2020

1 Calculate value

2 (a)
(a)

3 (b) A square is always
(b) A square is always greater than or equal to zero, so the range is



4 (c)
(c)

✓ FINAL ANSWER

, range , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 18 7 marks Graphs of Functions

WORKED SOLUTION Question 18 · 4MA1/1HR January 2020

1 Draw a tangent to the
Draw a tangent to the curve at .



2 A reasonable tangent gives an
A reasonable tangent gives an estimated gradient of about

3 The point is approximately
The point  is approximately

4 Find the gradient
Using ,

5 Find the gradient
So an approximate tangent equation is

6 The equation has exactly two
The equation  has exactly two different solutions when the horizontal line touches one
turning level.

7 Find the gradient
From the graph, these levels are approximately

✓ FINAL ANSWER

Gradient , tangent , and .

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 19 4 marks Histograms

WORKED SOLUTION Question 19 · 4MA1/1HR January 2020

1 Use the relative histogram heights
Use the relative histogram heights.

2 Calculate area
For , the relative area is



3 Calculate area
This represents  students, so each relative area unit represents

4 Total relative area
Total relative area:

5 Estimated total
Estimated total:

✓ FINAL ANSWER

 students.

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 20 5 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 20 · 4MA1/1HR January 2020

1 The two cones are similar
The two cones are similar.

2 The large cone has height
The large cone has height  and base radius .



3 The small cone has height
The small cone has height , so its linear scale factor compared with the large cone is

4 Define cone dimensions
So the small cone has radius

5 Volume of the large cone
Volume of the large cone:

6 Volume of the small cone
Volume of the small cone:

7 Calculate volume
So the volume of the frustum is

8 Calculate volume
The sphere has radius , so its volume is

9 The two volumes are equal
The two volumes are equal:



10 Divide by
Divide by :

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 21 6 marks Sine & Cosine Rules

WORKED SOLUTION Question 21 · 4MA1/1HR January 2020

1 Use trigonometry
In triangle ,  and .

2 Find the gradient
Since this is a prism,  is perpendicular to the cross section, so triangle  is right-angled at .

3 The area of triangle is
The area of triangle  is .



4 Use trigonometry
Using

5 Use trigonometry
The angle  is obtuse, so

6 Use the cosine rule
Use the cosine rule:

7 Correct to one decimal place
Correct to one decimal place:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 22 4 marks Transformations of Graphs



WORKED SOLUTION Question 22 · 4MA1/1HR January 2020

1 Read the graph
For part (a), the graph has maximum  and minimum , so

2 Use trigonometry
The maximum occurs at . For , a maximum occurs when

3 Calculate value
So

4 Calculate value
For part (b), the minimum point of  is .

5 Calculate value
For

6 the coordinate is divided by
the -coordinate is divided by 2:

7 Calculate value
For

8 the coordinate decreases by 7
the -coordinate decreases by 7:

✓ FINAL ANSWER

 and 



Dr Eslam Ahmed · eliteigcse.com



4MA1/1HR JANUARY 2020

Question 23 6 marks Differentiation & Turning Points

WORKED SOLUTION Question 23 · 4MA1/1HR January 2020

1 Calculate value

2 Evaluate fraction
Velocity is the derivative of displacement:

3 Calculate value
At time , the velocity is , so



4 Use the quadratic formula
Use the quadratic formula:

5 Simplify surd
Since , take the positive root:

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com


