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1 When Shona goes to college she either catches the bus with probability 0.8 or she cycles with

probability 0.2. If she catches the bus, the probability that she is late is 0.4. If she cycles, the

probability that she is late is x. The probability that Shona is not late for college on a randomly chosen

day is 0.63. Find the value of x. [3]
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2 Annan has designed a new logo for a sportswear company. A survey of a large number of customers

found that 42% of customers rated the logo as good.

(i) A random sample of 10 customers is chosen. Find the probability that fewer than 8 of them rate

the logo as good. [3]
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(ii) On another occasion, a random sample of n customers of the company is chosen. Find the

smallest value of n for which the probability that at least one person rates the logo as good is

greater than 0.995. [3]
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3 The mean and standard deviation of 20 values of x are 60 and 4 respectively.

(i) Find the values of Σx and Σx2. [3]
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Another 10 values of x are such that their sum is 550 and the sum of their squares is 40 500.

(ii) Find the mean and standard deviation of all these 30 values of x. [4]
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4 In a probability distribution the random variable X takes the values −1, 0, 1, 2, 4. The probability

distribution table for X is as follows.

x −1 0 1 2 4

P�X = x� 1
4

p p 3
8

4p

(i) Find the value of p. [2]
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(ii) Find E�X� and Var�X�. [3]
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(iii) Given that X is greater than zero, find the probability that X is equal to 2. [2]
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5 Ransha measured the lengths, in centimetres, of 160 palm leaves. His results are illustrated in the

cumulative frequency graph below.
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(i) Estimate how many leaves have a length between 14 and 24 centimetres. [1]
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(ii) 10% of the leaves have a length of L centimetres or more. Estimate the value of L. [2]

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

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

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

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

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

© UCLES 2019 9709/61/O/N/19

https://papacambridge.com/


 

9

(iii) Estimate the median and the interquartile range of the lengths. [3]
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Sharim measured the lengths, in centimetres, of 160 palm leaves of a different type. He drew a

box-and-whisker plot for the data, as shown on the grid below.

Length in centimetres

0 5 10 15 20 25 30

(iv) Compare the central tendency and the spread of the two sets of data. [2]
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6 (i) Find the number of different ways in which all 12 letters of the word STEEPLECHASE can be

arranged so that all four Es are together. [1]
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(ii) Find the number of different ways in which all 12 letters of the word STEEPLECHASE can be

arranged so that the Ss are not next to each other. [4]
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Four letters are selected from the 12 letters of the word STEEPLECHASE.

(iii) Find the number of different selections if the four letters include exactly one S. [4]
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7 The shortest time recorded by an athlete in a 400m race is called their personal best (PB). The PBs

of the athletes in a large athletics club are normally distributed with mean 49.2 seconds and standard

deviation 2.8 seconds.

(i) Find the probability that a randomly chosen athlete from this club has a PB between 46 and

53 seconds. [4]
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(ii) It is found that 92% of athletes from this club have PBs of more than t seconds. Find the value

of t. [3]
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Three athletes from the club are chosen at random.

(iii) Find the probability that exactly 2 have PBs of less than 46 seconds. [3]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)

must be clearly shown.
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1 Twelve tourists were asked to estimate the height, in metres, of a new building. Their estimates were

as follows.

50 45 62 30 40 55 110 38 52 60 55 40

(i) Find the median and the interquartile range for the data. [3]
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(ii) Give a disadvantage of using the mean as a measure of the central tendency in this case. [1]
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2 Benju cycles to work each morning and he has two possible routes. He chooses the hilly route with

probability 0.4 and the busy route with probability 0.6. If he chooses the hilly route, the probability

that he will be late for work is x and if he chooses the busy route the probability that he will be late

for work is 2x. The probability that Benju is late for work on any day is 0.36.

(i) Show that x = 0.225. [2]
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(ii) Given that Benju is not late for work, find the probability that he chooses the hilly route. [3]
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3 The speeds, in kmh−1, of 90 cars as they passed a certain marker on a road were recorded, correct to

the nearest kmh−1. The results are summarised in the following table.

Speed (kmh−1) 10 − 29 30 − 39 40 − 49 50 − 59 60 − 89

Frequency 10 24 30 14 12

(i) On the grid, draw a histogram to illustrate the data in the table. [4]
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(ii) Calculate an estimate for the mean speed of these 90 cars as they pass the marker. [2]
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4 In Quarendon, 66% of households are satisfied with the speed of their wifi connection.

(i) Find the probability that, out of 10 households chosen at random in Quarendon, at least 8 are

satisfied with the speed of their wifi connection. [3]
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(ii) A random sample of 150 households in Quarendon is chosen. Use a suitable approximation to

find the probability that more than 84 are satisfied with the speed of their wifi connection. [5]
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5 A fair red spinner has four sides, numbered 1, 2, 3, 3. A fair blue spinner has three sides, numbered

−1, 0, 2. When a spinner is spun, the score is the number on the side on which it lands. The spinners

are spun at the same time. The random variable X denotes the score on the red spinner minus the

score on the blue spinner.

(i) Draw up the probability distribution table for X. [4]
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(ii) Find Var�X�. [3]
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6 The heights, in metres, of fir trees in a large forest have a normal distribution with mean 40 and

standard deviation 8.

(i) Find the probability that a fir tree chosen at random in this forest has a height less than 45 metres.

[2]
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(ii) Find the probability that a fir tree chosen at random in this forest has a height within 5 metres of

the mean. [2]
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In another forest, the heights of another type of fir tree are modelled by a normal distribution. A

scientist measures the heights of 500 randomly chosen trees of this type. He finds that 48 trees are

less than 10m high and 76 trees are more than 24m high.

(iii) Find the mean and standard deviation of the heights of trees of this type. [5]
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7 (i) Find the number of different ways in which the 9 letters of the word TOADSTOOL can be

arranged so that all three Os are together and both Ts are together. [1]
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(ii) Find the number of different ways in which the 9 letters of the word TOADSTOOL can be

arranged so that the Ts are not together. [4]
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(iii) Find the probability that a randomly chosen arrangement of the 9 letters of thewordTOADSTOOL

has a T at the beginning and a T at the end. [2]
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(iv) Five letters are selected from the 9 letters of the word TOADSTOOL. Find the number of different

selections if the five letters include at least 2 Os and at least 1 T. [4]
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Additional Page
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1 There are 300 students at a music college. All students play exactly one of the guitar, the piano or

the flute. The numbers of male and female students that play each of the instruments are given in the

following table.

Guitar Piano Flute

Female students 62 35 43

Male students 78 40 42

(i) Find the probability that a randomly chosen student at the college is a male who does not play

the piano. [1]

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

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

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

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

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

(ii) Determine whether the events ‘a randomly chosen student is male’ and ‘a randomly chosen

student does not play the piano’ are independent, justifying your answer. [2]
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2 (i) How many different arrangements are there of the 9 letters in the word CORRIDORS? [2]

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

(ii) How many different arrangements are there of the 9 letters in the word CORRIDORS in which

the first letter is D and the last letter is R or O? [3]
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3 A sports team of 7 people is to be chosen from 6 attackers, 5 defenders and 4 midfielders. The team

must include at least 3 attackers, at least 2 defenders and at least 1 midfielder.

(i) In how many different ways can the team of 7 people be chosen? [4]
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........................................................................................................................................................

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

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

The team of 7 that is chosen travels to a match in two cars. A group of 4 travel in one car and a group

of 3 travel in the other car.

(ii) In how many different ways can the team of 7 be divided into a group of 4 and a group of 3? [2]
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4 The heights of students at the Mainland college are normally distributed with mean 148 cm and

standard deviation 8 cm.

(i) The probability that a Mainland student chosen at random has a height less than h cm is 0.67.

Find the value of h. [3]
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120 Mainland students are chosen at random.

(ii) Find the number of these students that would be expected to have a height within half a standard

deviation of the mean. [4]
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5 Last Saturday, 200 drivers entering a car park were asked the time, in minutes, that it had taken them

to travel from home to the car park. The results are summarised in the following cumulative frequency

table.

Time (t minutes) t ≤ 10 t ≤ 20 t ≤ 30 t ≤ 50 t ≤ 70 t ≤ 90

Cumulative frequency 16 50 106 146 176 200

(i) On the grid, draw a cumulative frequency graph to illustrate the data. [2]

(ii) Use your graph to estimate the median of the data. [1]
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(iii) For 80 of the drivers, the time taken was at least T minutes. Use your graph to estimate the value

of T . [2]

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

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

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

(iv) Calculate an estimate of the mean time taken by all 200 drivers to travel to the car park. [4]
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6 A box contains 3 red balls and 5 white balls. One ball is chosen at random from the box and is not

returned to the box. A second ball is now chosen at random from the box.

(i) Find the probability that both balls chosen are red. [1]

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

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

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

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

(ii) Show that the probability that the balls chosen are of different colours is 15
28
. [2]
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(iii) Given that the second ball chosen is red, find the probability that the first ball chosen is red. [2]
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The random variable X denotes the number of red balls chosen.

(iv) Draw up the probability distribution table for X. [2]
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(v) Find Var�X�. [3]
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7 A competition is taking place between two choirs, the Notes and the Classics. There is a large audience

for the competition.

³ 30% of the audience are Notes supporters.

³ 45% of the audience are Classics supporters.

³ The rest of the audience are not supporters of either of these choirs.

³ No one in the audience supports both of these choirs.

(i) A random sample of 6 people is chosen from the audience.

(a) Find the probability that no more than 2 of the 6 people are Notes supporters. [3]

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

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

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

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

(b) Find the probability that none of the 6 people support either of these choirs. [2]
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(ii) A random sample of 240 people is chosen from the audience. Use a suitable approximation to

find the probability that fewer than 50 do not support either of the choirs. [5]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

© UCLES 2019 9709/63/O/N/19



14

Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)

must be clearly shown.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

© UCLES 2019 9709/63/O/N/19



15

BLANK PAGE

© UCLES 2019 9709/63/O/N/19



16

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable

effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will

be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge Assessment

International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at

www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

© UCLES 2019 9709/63/O/N/19


	Variant 61
	Variant 62
	Variant 63

