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The masses of the bags of rice made by a company are normally distributed with mean ,ukg and
standard deviation 0.14kg. The probability that the mass of a randomly chosen bag of this rice is less
than 1.48kg is 0.22.

Find the value of y. [3]
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2 (a) Find the number of different arrangements of the 8 letters in the word KANGAROO in which the
two As are together and the two Os are not together. [3]

A fair 8-sided dice has faces labelled K, A, N, G, A, R, O, O. The dice is rolled repeatedly.

(b) Find the probability that fewer than 6 rolls of this dice are required to obtain an A. [2]
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Last Sunday, teams of runners took part in a charity event. The time taken, in seconds, to run 50 m was
recorded, correct to 1 decimal place, for each runner. The times recorded for 11 runners from each of

the Gulls and the Herons are shown in the table.
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(a) Draw a back-to-back stem-and-leaf diagram to represent this information, with Gulls on the

left-hand side.

(b) Find the median and the interquartile range of the times of the runners from the Gulls.

[4]
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Two other teams of runners, the Eagles and the Swifts, also took part in the event. The recorded times
in seconds for 20 runners from the Eagles and 30 runners from the Swifts are denoted by x and y
respectively.

It is given that > x = 175.0 and that the mean of y is 8.4.

(¢) Find the mean of the times taken by all 50 runners. [2]

It is given that >x* = 1823.0.
It is also known that the standard deviation of the times taken by all 50 runners is 1.38 seconds.

(d) Find the value of X y2, correct to 1 decimal place. [3]
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Every Saturday, a particular community holds a ‘Puzzle’ event to raise money for a new Leisure Centre.
Competitors attempt to solve a puzzle as quickly as possible.

|

Last Saturday, 600 competitors took part. The times taken to complete the puzzle were normally
distributed with mean 32.4 minutes and standard deviation 2.5 minutes.

(a) How many competitors would you expect to have times within 1.2 minutes of the mean time? [4]

In this Saturday’s event, 60% of the competitors had times less than 36.0 minutes.
(b) 9 competitors who took part in this Saturday’s event are selected at random.

Find the probability that at least 2 and fewer than 8 of these competitors had times less than 36.0
minutes. [3]
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(¢) 80 competitors who took part in this Saturday’s event are selected at random.

Use a suitable approximation to find the probability that more than 50 of these competitors had
times less than 36.0 minutes. [5]
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In a group of 20 musicians, there are 9 guitarists, 6 pianists and 5 drummers.

|

6 musicians are selected from these 20 to perform at a concert.

(a) Find the number of different ways in which the 6 musicians can be selected if there must be at
least 3 guitarists, at most 2 pianists and exactly 1 drummer. (4]
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Three bands will be selected from the original group of 20 musicians. Each band will consist of
3 guitarists, 1 pianist and 1 drummer. No musician can be in more than one band. The first band selected
will play at a concert in France, the second band selected will play in Italy and the third band selected
will play in Spain.

(b) Find the number of different ways in which these three bands can be selected. [3]
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A bag contains 10 marbles, of which 4 are red and 6 are blue. Four marbles are selected from the bag at
random, without replacement. The random variable X denotes the number of blue marbles selected.

(a) Show that P(X =2) =2, [2]

| © UCLES 2025 % 9709/51/M/J/25 I

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000011 *

I LT =

(¢) Find the probability that at least 2 of the marbles chosen are blue, given that at least 1 red marble
and at least 1 blue marble are chosen. (3]
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Rachel has three coins. The first coin is biased so that the probability of obtaining a head when it 1s
thrown is < 3 The second coin is biased so that the probability of obtaining a head when it is thrown is 7 4
The third coin is fair.

Rachel throws the three coins at the same time. The random variable X is the number of tails that she
obtains.

Draw up the probability distribution table for X. [3]
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In Millford, 70% of the residents own a bicycle. A random sample of 160 residents is selected.

Use a suitable approximation to find the probability that more than 120 of these residents own a
bicycle. [5]
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A bag contains 4 blue marbles and 12 red marbles. One marble is selected at random from the bag. If
this marble is blue, it is replaced in the bag, but if it is red, it is not replaced. A second marble is now
selected at random from the bag.

(a) Find the probability that both marbles selected are the same colour. (2]
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Vehicles approaching a certain road junction from Bromley must go either left, right or straight on.
Over time, it is known that 30% turn left, 25% turn right and 45% go straight on. The driver of each
vehicle chooses a direction independently of all other drivers.

(a) Find the probability that the next three vehicles approaching this junction from Bromley all go in
different directions. [2]

(b) Find the probability that, from the vehicles approaching this junction from Bromley today, the 1st
vehicle to go left is before the 9th vehicle. (2]

(¢) Find the probability that, from the vehicles approaching this junction from Bromley today, the 2nd
vehicle to go left is the 7th vehicle. (2]

| © UCLES 2025 % 9709/52/M/J/25 [Turn over I



* 0000800000006 *

1l

6

—

5  The times taken, # minutes, by 300 students to travel to Hollowton College are recorded. The results are
summarised in the table below.

Time (¢ minutes)

r< 10

Cumulative frequency

34

(a) On the grid, draw a cumulative frequency graph to illustrate this information.

(b) 120 students take more than & minutes to travel to college. Use your graph to estimate the value of £.
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(¢) Calculate estimates of the mean and standard deviation of the times taken to travel to college by
the 300 students. [6]
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6 (a) Find the number of different ways in which the 10 letters in the word AMALGAMATE can be
arranged so that there is an M at the beginning, an M at the end and no As are together. [3]

(b) Find the number of different ways in which the 10 letters in the word AMALGAMATE can be
arranged with exactly 3 letters between the two Ms. (3]
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Five letters are selected from the 10 letters in the word AMALGAMATE.

(¢) Find the number of different selections in which the five letters include at least one M and at least
two As. [3]
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Kestrels are birds whose adult wingspans are normally distributed with mean 74.8cm and standard
deviation 3.2 cm. A random sample of 120 adult kestrels is selected.

(a) How many of these 120 adult kestrels would you expect to have wingspan between 72.4cm and
76.3cm? [4]

The masses of adult kestrels are normally distributed with mean kg and standard deviation okg.
It is known that 20% of adult kestrels have mass greater than 0.202kg and 28% have mass less than
0.185kg.

(b) Find the value of x and the value of ©. [5]
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10 adult kestrels are selected at random.

(¢) Find the probability that fewer than 3 have masses greater than 0.202kg. (3]
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For a set of 40 values of x, it is found that

> (x—k) = 836.0, Z(x—k)2 = 25410.8,
where £ 1s a constant.

(a) Given that the mean of these 40 values is 124.0, find the value of . [2]
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At a large college, all students who study Science also study exactly one of Art or Drama or Music.
20% of these students study Art, 45% study Drama and 35% study Music.

(a) 3 students are selected at random from the students who study Science.

Find the probability that at least 1 of these students studies Drama. [2]

(b) 10 students are selected at random from the students who study Science.

Find the probability that more than 7 study Art or Music. (3]
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A fair six-sided dice with faces labelled 1, 2, 3, 4, 5, 6 is thrown repeatedly until a 3 is obtained. The
number of throws taken is denoted by the random variable X.

(a) Find P(X = 8). [1]
(b) Find P(X < 9) [2]
(¢) Find the probability that a 3 is obtained for the second time before the 6th throw. [3]
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84 people attempt a particular puzzle. The times taken, in minutes, to complete the puzzle are recorded.

These times are represented in the cumulative frequency graph below.

100

Cumulative frequency

90

80

70

60

50

40

30

20

10

\

N

4

5 6 7

Time in minutes

8

10

11

12

(a) Use the graph to estimate how many people took between 4 and 7.5 minutes to complete the
puzzle.

[1]
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(b) On the grid below, draw a box-and-whisker plot to summarise the information in the cumulative
frequency graph. [4]
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Bag A contains 6 red marbles, 5 blue marbles and 1 green marble.

Bag B contains 5 red marbles and 3 blue marbles.
A marble is chosen at random from bag 4 and placed in bag B.
A marble is now chosen at random from bag B.

(a) Draw a tree diagram to represent this information, giving the probability on each branch. [3]
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(b) Find the probability that both marbles chosen are the same colour. [2]

(¢) Find the probability that the marble chosen from bag A4 is blue, given that the marble chosen from
bag B is blue. [3]
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A company sells bags of pasta. The masses of large bags of pasta are normally distributed with mean
2.50kg and standard deviation 0.12kg.

(a) Find the probability that the mass of pasta in a randomly chosen large bag is less than 2.65kg. [2]

A restaurant manager buys 160 of these large bags of pasta.

(b) Find the number of bags for which you would expect the mass of pasta to be more than 1.65
standard deviations above the mean. [3]
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The masses of small bags of pasta sold by the company are normally distributed with mean g kg and
standard deviation o kg. Tests show that 77% of these bags have masses greater than 1.26 kg, and 44%
have masses less than 1.35kg.

(¢) Find, in either order, the value of x and the value of 0. [5]
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A set of friends consists of 7 men and 4 women. Three of the men are brothers: Ali, Ben and Charlie.

(a) Find the number of different arrangements of the 7 men in a line in which Ali and Ben do not
stand next to each other. (3]

(b) Find the number of different arrangements of the 7 men and 4 women in a line in which all the
men stand together and all the women stand together. (3]
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(¢) In how many ways can the 7 men and 4 women be divided into a group of 6, a group of 3 and a
group of 2 if there are no restrictions? [2]

(d) The 7 men and 4 women are divided at random into a group of 6, a group of 3 and a group of 2.

Find the probability that Ali, Ben and Charlie are all in the same group. [4]
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The number of marks for each question or part question is shown in brackets [ ].
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Two fair 6-sided dice with faces labelled 1, 2, 3, 4, 5, 6 are thrown. The two scores are noted. The
random variable X is defined as follows.

e Ifthe two scores are equal, X =0

e Ifthe scores are not equal, X is the larger score minus the smaller score

(a) Draw up the probability distribution table for X. [3]
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The heights of trees in a certain forest are classified as tall, medium or small. The heights can be
modelled by a normal distribution with mean 20m and standard deviation 5m. Trees with a height of
less than 14 m are classified as small.

(a) For 150 randomly chosen trees from this forest, how many would you expect to be classified as
small? [4]

Trees from this forest are classified as tall if their height is at least zm. 25% of the trees are classified
as tall.

(b) Find the value of 4. [3]
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In a certain large school, on average, two pupils in five have music lessons.

A random sample of 80 pupils from this school is chosen.

(a) Use an approximation to find the probability that fewer than 27 pupils have music lessons. [5]

A random sample of 10 pupils from this school is now chosen.

(b) Find the probability that no more than 2 pupils have music lessons. (3]
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Students applying to Drydale College take an entrance test. A student is either accepted or rejected
or required to take another test with probabilities 0.3, 0.2 and 0.5 respectively. When a student takes
a second test the outcomes and probabilities are exactly the same as for the first test. A student who
has to take a third test is accepted with probability 0.25 and rejected with probability 0.75.

|

(a) Draw a tree diagram to illustrate this information, showing all the probabilities. [2]

(b) Find the probability that a randomly chosen student who applies to Drydale College is accepted.
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(¢) Find the probability that a randomly chosen student who applies to Drydale College takes at least
two tests given that the student is accepted. [3]

Three friends apply to Drydale College.

(d) Find the probability that all three are rejected. [2]

| © UCLES 2025 @ 9709/55/M/J/25 [Turn over I



* 0000800000008 *

1l

8

.

5  The Smarts and the Teasers are two quiz teams that each contain 11 members. Both complete a puzzle

and the following table gives the times taken, in minutes, by the members of each team.

Smarts

38

30

13

29

18

22

28

18

11

41

Teasers

39

37

18

36

25

25

32

21

15

12

39

(a) Represent this information in a back-to-back stem-and-leaf diagram with Smarts on the left-hand

side.
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For the Teasers, the values of the lower quartile, median and upper quartile are 18, 25 and 37 minutes

respectively.
(b) On a single diagram draw box-and-whisker plots for the two teams. [4]
(¢) Make two comparisons between the times for the two teams. [2]
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A darts club has 12 members made up of 7 men and 5 women.

Every Monday, a team of 4 is chosen at random to represent the club in a competition.

(a) Find the probability that, on a particular Monday, the team consists of 1 man and 3 women.  [3]

Every Tuesday, the darts club chooses 3 teams of 4. Each team enters a competition in a different
town.

(b) In how many different ways can the teams be chosen if there are no restrictions? [2]
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(¢) In how many different ways can the teams be chosen if each team must contain at least 1 man
and at least 1 woman? [3]

The 7 men stand in a line for a photograph. Two of them are brothers, George and Harry.

(d) How many different arrangements are there of the 7 men in which there are exactly 2 men between
George and Harry? [2]
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Additional page

If you use the following page to complete the answer to any question, the question number must be clearly
shown.

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