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Maximum marks will be given for correct answers. Where an answer is incorrect, some marks may 
be given for a correct method, provided this is shown by written working. Answers must be written within 
the answer boxes provided. Solutions found from a graphic display calculator should be supported by 
suitable working, for example, if graphs are used to find a solution, you should sketch these as part of 
your answer.

1. A calculator fits into a cuboid case with height 29 mm, width 98 mm and length 186 mm.

(a) Find the volume, in mm3, of this calculator case. Give your answer to two significant figures. [2]

(b) Write down your answer to part (a) in the form  a × 10k  where 1 ≤ a < 10 and  k∈. [2]

(c) Find the volume, in cm3, of this calculator case. [2]

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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2. The fastest recorded speeds of eight animals are shown in the following table.

Animal Speed (km h-1)

Golden eagle 300

Swordfish 97

Hare 80

Lion 80

Horse 71

Zebra 64

Komodo dragon 21

Tiger beetle 6

(a) State whether speed is a continuous or discrete variable. [1]

(b) Write down the median speed for these animals. [1]

(c) Write down the range of the animal speeds. [1]

(d) For these eight animals

(i) find the mean speed;

(ii) write down the standard deviation. [3]

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(d) (i)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 (ii)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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3. Consider the following propositions.

p: I am tired
q: I am happy

(a) Write down in words  p ∧ q . [1]

(b) Write down the inverse of  p ⇒ q  in symbolic form. [1]

(c) Write down, in symbolic form, the compound statement:

If I am not happy then I am tired. [2]

(d) Complete the following truth table. [2]

p q I am not happy  q ⇒ p 

T T

T F

F T

F F

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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4. Line  L1  passes through the points  A (-3, 0.5)  and  B (9, -3.5) .

(a) Find the gradient of  L1 . [2]

Line  L2  passes through the point  C (3, 1)  and is parallel to  L1 .

(b) Determine the equation of  L2 . Give your answer in the form ax + by + d = 0, 
where  a ,  b  and  d  are integers. [2]

(c) Find the coordinates of the  x-intercept of  L2 . [2]

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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5. A florist sells bouquets of roses. The florist recorded, in Table 1, the number of roses in each 
bouquet sold to customers.

Table 1

Number of roses in a bouquet (n) 2 3 4 5 6 7 8 9 10 11 12

Number of customers (f) 9 2 4 5 7 3 10 2 3 1 4

The roses can be arranged into bouquets of size small, medium or large. The data from 
Table 1 has been organized into a cumulative frequency table, Table 2.

Table 2

Bouquet size Number of roses (n) Frequency ( f ) Cumulative frequency

small 2 ≤ n ≤ 4 15

medium 5 ≤ n ≤ 8 25

large 9 ≤ n ≤ 12

(a) Complete the cumulative frequency table. [2]

(b)  Write down the probability that a bouquet of roses sold is not small. [2]

A customer buys a large bouquet.

(c) Find the probability that there are 12 roses in this bouquet. [2]

Working:

Answers:

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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6. Money boxes are coin containers used by children and come in a variety of shapes. The money 
box shown is in the shape of a cylinder. It has a radius of 4.43 cm and a height of 12.2 cm.

diagram not to scale

(a) Find the volume of the money box. [3]

A second money box is in the shape of a sphere and has the same volume as the cylindrical 
money box.

diagram not to scale

(b) Find the diameter of the second money box. [3]

(This question continues on the following page)
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(Question 6 continued)

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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7. (a)  Place the numbers 2π , 5- , 13-  and 
3
22  in the correct position on the Venn diagram. [4]









(b) In the table indicate which two of the given statements are true by placing a tick (✔) in 
the right hand column. [2]

Statement True 

 ⊂ 

 ⊂ ′

 ∩  = 

 ∪  = ′

Working:

20EP10

M19/5/MATSD/SP1/ENG/TZ1/XX– 10 –

www.xtrapapers.com



8. A buoy is floating in the sea and can be seen from the top of a vertical cliff. A boat is travelling 
from the base of the cliff directly towards the buoy.

The top of the cliff is 142 m above sea level. Currently the boat is 100 metres from the buoy 
and the angle of depression from the top of the cliff to the boat is 64.

diagram not to scale

142

100x

Base of cliff
(sea level)

Top of cliff

buoyboat

(a) Draw and label the angle of depression on the diagram. [1]

(b) Find  x , the horizontal distance currently between the base of the cliff and the boat. [2]

(c) Find the distance from the top of the cliff to the buoy. [3]

Working:

Answers:

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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9. Juan pays 8.75 euros (EUR) for a single movie ticket. The total amount Juan pays for movie 
tickets in a year can be modelled by

8.75=y x

where  x  represents the number of tickets purchased per year and  y  represents the total amount, 
in EUR, paid per year.

Last year Juan spent less than 60 EUR.

(a) Determine the maximum number of movie tickets Juan purchased last year. [3]

Maureen buys an annual movie ticket discount card for 50 EUR and then pays 2.50 EUR for 
each movie ticket.

(b) Write down an equation in terms of  x  and  y , using Maureen’s information. [1]

During this year, Juan and Maureen will each buy the same number of tickets and will each 
pay the same total amount of money.

(c) Find the number of tickets Juan will buy this year. [2]

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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10. Three airport runways intersect to form a triangle, ABC. The length of AB is 3.1 km, AC is 2.6 km, 
and BC is 2.4 km.

diagram not to scale

3.1

2.6

2.4 

A

B

C

A company is hired to cut the grass that grows in triangle ABC, but they need to know the area.

(a) Find the size, in degrees, of angle BÂC. [3]

(b) Find the area, in km2, of triangle ABC. [3]

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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11. Consider the following graphs of normal distributions.

Graph A

−5 −4 −3 −2 −1 0 1 2 3 4 5

0.2

0.4

0.6

0.8

1.0

0.0

Graph B

−5 −4 −3 −2 −1 0 1 2 3 4 5

0.2

0.4

0.6

0.8

1.0

0.0

Graph C

−5 −4 −3 −2 −1 0 1 2 3 4 5

0.2

0.4

0.6

0.8

1.0

0.0

Graph D

−5 −4 −3 −2 −1 0 1 2 3 4 5

0.2

0.4

0.6

0.8

1.0

0.0

(a) In the following table, write down the letter of the corresponding graph next to the given
mean and standard deviation. [2]

Mean and standard deviation Graph

Mean  = -2 ; standard deviation  = 0.707

Mean  = 0 ; standard deviation  = 0.447

At an airport, the weights of suitcases (in kg) were measured. The weights are normally 
distributed with a mean of 20 kg and standard deviation of 3.5 kg.

(b) Find the probability that a suitcase weighs less than 15 kg. [2]

Any suitcase that weighs more than  k kg is identified as excess baggage. 
19.6 % of the suitcases at this airport are identified as excess baggage.

(c) Find the value of  k . [2]

(This question continues on the following page)
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(Question 11 continued)

Working:

Answers:

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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12. The diagram shows a circular horizontal board divided into six equal sectors. The sectors are 
labelled white (W), yellow (Y) and blue (B).

Y Y

W W

W

BB

A pointer is pinned to the centre of the board. The pointer is to be spun and when it stops 
the colour of the sector on which the pointer stops is recorded. The pointer is equally likely to 
stop on any of the six sectors.

Eva will spin the pointer twice. The following tree diagram shows all the possible outcomes.

1
6

1
3

1
2

1
6 1

3

1
2

1
6 1

3

1
2

1
6 1

3

1
2

Yellow

Blue

White

Yellow

Blue

White

Yellow

Blue

White

Yellow

Blue

White

First spin Second spin

(a) Find the probability that both spins are yellow. [2]

(b) Find the probability that at least one of the spins is yellow. [3]

(c) Write down the probability that the second spin is yellow, given that the first spin is blue. [1]

(This question continues on the following page)
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(Question 12 continued)

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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13. The graph of a quadratic function is shown.

y

x

30

3 5

(a) Find the equation of the quadratic function in the form  y = ax2 + bx + 30 . [4]

(b) Write down the equation of the axis of symmetry. [2]

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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14. Devra invested  k  US dollars (USD) in an account that pays a nominal annual interest rate 
of 3.1 %, compounded monthly. After 6 years she has 1100 USD in the account.

(a) Calculate the value of  k . Give your answer to 2 decimal places. [3]

Devra then bought a computer that cost 1100 USD and sold it 4 years later for 350 USD.

(b) Find the rate at which the computer depreciated per year. [3]

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

20EP19

Turn over

M19/5/MATSD/SP1/ENG/TZ1/XX– 19 –

www.xtrapapers.com



15. A cylinder with radius  r  and height  h  is shown in the following diagram.

diagram not to scale
r

h

The sum of  r  and  h  for this cylinder is 12 cm.

(a) Write down an equation for the area,  A , of the curved surface in terms of  r . [2]

(b) Find d
d
A
r

. [2]

(c) Find the value of  r  when the area of the curved surface is maximized. [2]

Working:

Answers:

(a)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(b)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(c)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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