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1 Two fair coins are thrown at the same time. The random variable X is the number of throws of the
two coins required to obtain two tails at the same time.

(a) Find the probability that two tails are obtained for the first time on the 7th throw. [2]

(b) Find the probability that it takes more than 9 throws to obtain two tails for the first time. [2]
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2 A summary of 40 values of x gives the following information:
¥(x — k) = 520, Y(x — k)% = 9640,

where k is a constant.

(a) Given that the mean of these 40 values of x is 34, find the value of k. [2]
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3 For her bedtime drink, Suki has either chocolate, tea or milk with probabilities 0.45, 0.35 and 0.2
respectively. When she has chocolate, the probability that she has a biscuit is 0.3. When she has tea,
the probability that she has a biscuit is 0.6. When she has milk, she never has a biscuit.

Find the probability that Suki has tea given that she does not have a biscuit. [5]
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4 A fair spinner has edges numbered 0, 1, 2, 2. Another fair spinner has edges numbered —1, 0, 1. Each
spinner is spun. The number on the edge on which a spinner comes to rest is noted. The random
variable X is the sum of the numbers for the two spinners.

(a) Draw up the probability distribution table for X. [3]

© UCLES 2021 9709/51/0/N/21 [Turn over



6

5 Raman and Sanjay are members of a quiz team which has 9 members in total. Two photographs of
the quiz team are to be taken.

For the first photograph, the 9 members will stand in a line.

(a) How many different arrangements of the 9 members are possible in which Raman will be at the
centre of the line? [1]

(b) How many different arrangements of the 9 members are possible in which Raman and Sanjay are
not next to each other? [3]
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For the second photograph, the members will stand in two rows, with 5 in the back row and 4 in the
front row.

(¢) In how many different ways can the 9 members be divided into a group of 5 and a group of 4?

(2]

(d) For a random division into a group of 5 and a group of 4, find the probability that Raman and
Sanjay are in the same group as each other. [4]
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6  The weights, in kg, of 15 rugby players in the Rebels club and 15 soccer players in the Sharks club
are shown below.

Rebels | 75 | 78 | 79 | 80 | 82 | 82 | 83 | 84 | 85 | 86 | 89 | 93 | 95 | 99 | 102
Sharks | 66 | 68 | 71 | 72 | 74 | 75 | 75 | 76 | 78 | 83 | 83 | 84 | &5 | 86 | 92

(a) Represent the data by drawing a back-to-back stem-and-leaf diagram with Rebels on the left-hand
side of the diagram. [4]

(b) Find the median and the interquartile range for the Rebels. [3]
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A box-and-whisker plot for the Sharks is shown below.

Sharks
>
60 70 80 90 100 110
Weight (kg)
(¢) On the same diagram, draw a box-and-whisker plot for the Rebels. [2]

(d) Make one comparison between the weights of the players in the Rebels club and the weights of
the players in the Sharks club. [1]

© UCLES 2021 9709/51/0/N/21 [Turn over



10

7  The times, in minutes, that Karli spends each day on social media are normally distributed with
mean 125 and standard deviation 24.

(@) (i) On how many days of the year (365 days) would you expect Karli to spend more than
142 minutes on social media? [5]

(ii) Find the probability that Karli spends more than 142 minutes on social media on fewer than
2 of 10 randomly chosen days. [3]
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(b) On 90% of days, Karli spends more than  minutes on social media.

Find the value of ¢. (3]
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1  Each of the 180 students at a college plays exactly one of the piano, the guitar and the drums. The
numbers of male and female students who play the piano, the guitar and the drums are given in the
following table.

Piano Guitar | Drums
Male 25 44 11
Female 42 38 20

A student at the college is chosen at random.

(a) Find the probability that the student plays the guitar. [1]

(c) Determine whether the events ‘the student plays the guitar’ and ‘the student is female’ are
independent, justifying your answer. [2]
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2 A group of 6 people is to be chosen from 4 men and 11 women.

(a) In how many different ways can a group of 6 be chosen if it must contain exactly 1 man? [2]

Two of the 11 women are sisters Jane and Kate.

(b) In how many different ways can a group of 6 be chosen if Jane and Kate cannot both be in the
group? [3]
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3 A bag contains 5 yellow and 4 green marbles. Three marbles are selected at random from the bag,
without replacement.

(a) Show that the probability that exactly one of the marbles is yellow is 15—4. [3]

The random variable X is the number of yellow marbles selected.

(b) Draw up the probability distribution table for X. [3]
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4 (a) Inhow many different ways can the 9 letters of the word TELESCOPE be arranged? [2]

(b) In how many different ways can the 9 letters of the word TELESCOPE be arranged so that there
are exactly two letters between the T and the C? (4]
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5 Inacertain region, the probability that any given day in October is wet is 0.16, independently of other

days.
(a) Find the probability that, in a 10-day period in October, fewer than 3 days will be wet. [3]
(b) Find the probability that the first wet day in October is 8 October. [2]

(¢) For 4 randomly chosen years, find the probability that in exactly 1 of these years the first wet day
in October is 8 October. [2]
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6  The times taken, in minutes, to complete a particular task by employees at a large company are
normally distributed with mean 32.2 and standard deviation 9.6.

(a) Find the probability that a randomly chosen employee takes more than 28.6 minutes to complete
the task. [3]

(b) 20% of employees take longer than ¢ minutes to complete the task.

Find the value of ¢. (3]
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(¢) Find the probability that the time taken to complete the task by a randomly chosen employee
differs from the mean by less than 15.0 minutes. (4]
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7 The distances, x m, travelled to school by 140 children were recorded. The results are summarised in
the table below.

Distance, x m x<200 [ x<300 | x<500 | x<900 | x<1200 | x <1600
Cumulative frequency 16 46 88 122 134 140
(a) On the grid, draw a cumulative frequency graph to represent these results. [2]
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(b) Use your graph to estimate the interquartile range of the distances. [2]
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1  The 26 members of the local sports club include Mr and Mrs Khan and their son Abad. The club is
holding a party to celebrate Abad’s birthday, but there is only room for 20 people to attend.

In how many ways can the 20 people be chosen from the 26 members of the club, given that Mr and
Mrs Khan and Abad must be included? [2]
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2  Lakeview and Riverside are two schools. The pupils at both schools took part in a competition to see
how far they could throw a ball. The distances thrown, to the nearest metre, by 11 pupils from each
school are shown in the following table.

Lakeview | 10 14 19 22 26 27 28 30 32 33 41
Riverside 23 36 21 18 37 25 18 20 24 30 25

(a) Draw a back-to-back stem-and-leaf diagram to represent this information, with Lakeview on the
left-hand side. (4]

(b) Find the interquartile range of the distances thrown by the 11 pupils at Lakeview school. [2]
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3  The times taken, in minutes, by 360 employees at a large company to travel from home to work are
summarised in the following table.

Time, ¢ minutes 0<t<5 5€t<10 | 10<t<20 |20<1t<30|30<1r<50
Frequency 23 102 135 76 24

(a) Draw a histogram to represent this information. [4]
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(b) Calculate an estimate of the mean time taken by an employee to travel to work. [2]
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4  Raj wants to improve his fitness, so every day he goes for a run. The times, in minutes, of his runs
have a normal distribution with mean 41.2 and standard deviation 3.6.

(a) Find the probability that on a randomly chosen day Raj runs for more than 43.2 minutes. [3]

(b) Find an estimate for the number of days in a year (365 days) on which Raj runs for
less than 43.2 minutes. [2]
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(¢) On 95% of days, Raj runs for more than ¢ minutes.

Find the value of t. [3]
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5 A security code consists of 2 letters followed by a 4-digit number. The letters are chosen from

{A, B, C, D, E} and the digits are chosen from {1, 2, 3, 4, 5, 6, 7}. No letter or digit may appear more
than once. An example of a code is BE3216.

(a) How many different codes can be formed? [2]
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A security code is formed at random.

(¢) Find the probability that the code is DE followed by a number between 4500 and 5000. [3]

© UCLES 2021 9709/53/0/N/21 [Turn over



10

6 Ina game, Jim throws three darts at a board. This is called a ‘turn’. The centre of the board is called
the bull’s-eye.

The random variable X is the number of darts in a turn that hit the bull’s-eye. The probability
distribution of X is given in the following table.

by 0 1 2 3
PX=x)| 0.6 p q 0.05
It is given that E(X) = 0.55.
(a) Find the values of p and g. (4]
(b) Find Var(X). [2]
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Jim is practising for a competition and he repeatedly throws three darts at the board.

(¢) Find the probability that X = 1 in at least 3 of 12 randomly chosen turns. [3]

(d) Find the probability that Jim first succeeds in hitting the bull’s-eye with all three darts on his 9th
turn. [1]
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7  Box A contains 6 red balls and 4 blue balls. Box B contains x red balls and 9 blue balls. A ball is
chosen at random from box A and placed in box B. A ball is then chosen at random from box B.

(a) Complete the tree diagram below, giving the remaining four probabilities in terms of x. [3]
Box A Box B
Red
Red
6
10
Blue
Red
4
10
Blue
Blue

(b) Show that the probability that both balls chosen are blue is 1o
X
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It is given that the probability that both balls chosen are blue is é

(¢) Find the probability, correct to 3 significant figures, that the ball chosen from box A is red given
that the ball chosen from box B is red. [5]
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