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1 Find the mean and variance of the following data. [3]

5 −2 12 7 −3 2 −6 4 0 8

2 The number of phone calls, X, received per day by Sarah has the following probability distribution.

x 0 1 2 3 4 ≥ 5

P�X = x� 0.24 0.35 2k k 0.05 0

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

(ii) Find the mode of X. [1]

(iii) Find the probability that the number of phone calls received by Sarah on any particular day is
more than the mean number of phone calls received per day. [3]

3 Jodie tosses a biased coin and throws two fair tetrahedral dice. The probability that the coin shows a
head is 1

3. Each of the dice has four faces, numbered 1, 2, 3 and 4. Jodie’s score is calculated from
the numbers on the faces that the dice land on, as follows:

• if the coin shows a head, the two numbers from the dice are added together;

• if the coin shows a tail, the two numbers from the dice are multiplied together.

Find the probability that the coin shows a head given that Jodie’s score is 8. [5]

4 The following back-to-back stem-and-leaf diagram shows the times to load an application on 61
smartphones of type A and 43 smartphones of type B.

Type A Type B

(7) 9 7 6 6 4 3 3 2 1 3 5 8 �4�
(7) 5 5 4 4 2 2 2 3 0 4 4 5 6 6 6 6 7 8 8 9 �12�
(13) 9 9 8 8 8 7 6 6 4 3 2 2 0 4 0 1 1 2 3 6 8 8 9 9 �10�
(9) 6 5 5 4 3 2 1 1 0 5 2 5 6 6 9 �5�
(4) 9 7 3 0 6 1 3 8 9 �4�
(6) 8 7 4 4 1 0 7 5 7 �2�
(10) 7 6 6 6 5 3 3 2 1 0 8 1 2 4 4 �4�
(5) 8 6 5 5 5 9 0 6 �2�

Key: 3 | 2 | 1 means 0.23 seconds for type A and 0.21 seconds for type B.

(i) Find the median and quartiles for smartphones of type A. [3]

You are given that the median, lower quartile and upper quartile for smartphones of type B are
0.46 seconds, 0.36 seconds and 0.63 seconds respectively.

(ii) Represent the data by drawing a pair of box-and-whisker plots in a single diagram on graph
paper. [3]

(iii) Compare the loading times for these two types of smartphone. [1]
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5 Screws are sold in packets of 15. Faulty screws occur randomly. A large number of packets are tested
for faulty screws and the mean number of faulty screws per packet is found to be 1.2.

(i) Show that the variance of the number of faulty screws in a packet is 1.104. [2]

(ii) Find the probability that a packet contains at most 2 faulty screws. [3]

Damien buys 8 packets of screws at random.

(iii) Find the probability that there are exactly 7 packets in which there is at least 1 faulty screw. [4]

6 A farmer finds that the weights of sheep on his farm have a normal distribution with mean 66.4 kg
and standard deviation 5.6 kg.

(i) 250 sheep are chosen at random. Estimate the number of sheep which have a weight of between
70 kg and 72.5 kg. [5]

(ii) The proportion of sheep weighing less than 59.2 kg is equal to the proportion weighing more
than y kg. Find the value of y. [2]

Another farmer finds that the weights of sheep on his farm have a normal distribution with mean � kg
and standard deviation 4.92 kg. 25% of these sheep weigh more than 67.5 kg.

(iii) Find the value of �. [3]

7 A committee of 6 people is to be chosen from 5 men and 8 women. In how many ways can this be
done

(i) if there are more women than men on the committee, [4]

(ii) if the committee consists of 3 men and 3 women but two particular men refuse to be on the
committee together? [3]

One particular committee consists of 5 women and 1 man.

(iii) In how many different ways can the committee members be arranged in a line if the man is not
at either end? [3]
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1 The 50 members of a club include both the club president and the club treasurer. All 50 members

want to go on a coach tour, but the coach only has room for 45 people. In how many ways can 45

members be chosen if both the club president and the club treasurer must be included? [3]

2 Find the number of different ways that 6 boys and 4 girls can stand in a line if

(i) all 6 boys stand next to each other, [3]

(ii) no girl stands next to another girl. [3]

3 (i) Four fair six-sided dice, each with faces marked 1, 2, 3, 4, 5, 6, are thrown. Find the probability

that the numbers shown on the four dice add up to 5. [3]

(ii) Four fair six-sided dice, each with faces marked 1, 2, 3, 4, 5, 6, are thrown on 7 occasions. Find

the probability that the numbers shown on the four dice add up to 5 on exactly 1 or 2 of the 7

occasions. [4]

4 Sharik attempts a multiple choice revision question on-line. There are 3 suggested answers, one of

which is correct. When Sharik chooses an answer the computer indicates whether the answer is right

or wrong. Sharik first chooses one of the three suggested answers at random. If this answer is wrong

he has a second try, choosing an answer at random from the remaining 2. If this answer is also wrong

Sharik then chooses the remaining answer, which must be correct.

(i) Draw a fully labelled tree diagram to illustrate the various choices that Sharik can make until the

computer indicates that he has answered the question correctly. [4]

(ii) The random variable X is the number of attempts that Sharik makes up to and including the

one that the computer indicates is correct. Draw up the probability distribution table for X and

find E�X�. [4]

5 (a) The time, X hours, for which people sleep in one night has a normal distribution with mean

7.15 hours and standard deviation 0.88 hours.

(i) Find the probability that a randomly chosen person sleeps for less than 8 hours in a night.

[2]

(ii) Find the value of q such that P�X < q� = 0.75. [3]

(b) The random variable Y has the distribution N�-, 32�, where 23 = 3- and - ≠ 0. Find P�Y > 4-�.

[3]
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6 On a certain day in spring, the heights of 200 daffodils are measured, correct to the nearest centimetre.

The frequency distribution is given below.

Height (cm) 4 − 10 11 − 15 16 − 20 21 − 25 26 − 30

Frequency 22 32 78 40 28

(i) Draw a cumulative frequency graph to illustrate the data. [4]

(ii) 28% of these daffodils are of height h cm or more. Estimate h. [2]

(iii) You are given that the estimate of the mean height of these daffodils, calculated from the table,

is 18.39 cm. Calculate an estimate of the standard deviation of the heights of these daffodils.

[3]

7 In Marumbo, three quarters of the adults own a cell phone.

(i) A random sample of 8 adults from Marumbo is taken. Find the probability that the number of

adults who own a cell phone is between 4 and 6 inclusive. [3]

(ii) A random sample of 160 adults from Marumbo is taken. Use an approximation to find the

probability that more than 114 of them own a cell phone. [5]

(iii) Justify the use of your approximation in part (ii). [1]
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1 Packets of tea are labelled as containing 250 g. The actual weight of tea in a packet has a normal

distribution with mean 260 g and standard deviation 3 g. Any packet with a weight less than 250 g is

classed as ‘underweight’. Given that 1% of packets of tea are underweight, find the value of 3. [3]

2 A traffic camera measured the speeds, x kilometres per hour, of 8 cars travelling along a certain street,

with the following results.

62.7 59.6 64.2 61.5 68.3 66.9 62.0 62.3

(i) Find Σ�x − 62�. [1]

(ii) Find Σ�x − 62�2. [1]

(iii) Find the mean and variance of the speeds of the 8 cars. [3]

3 The number of books read by members of a book club each year has the binomial distribution

B�12, 0.7�.

(i) State the greatest number of books that could be read by a member of the book club in a particular

year and find the probability that a member reads this number of books. [2]

(ii) Find the probability that a member reads fewer than 10 books in a particular year. [3]

4 A random sample of 25 people recorded the number of glasses of water they drank in a particular

week. The results are shown below.

23 19 32 14 25

22 26 36 45 42

47 28 17 38 15

46 18 26 22 41

19 21 28 24 30

(i) Draw a stem-and-leaf diagram to represent the data. [3]

(ii) On graph paper draw a box-and-whisker plot to represent the data. [5]

5 Gem stones from a certain mine have weights, X grams, which are normally distributed with mean

1.9 g and standard deviation 0.55 g. These gem stones are sorted into three categories for sale

depending on their weights, as follows.

Small: under 1.2 g Medium: between 1.2 g and 2.5 g Large: over 2.5 g

(i) Find the proportion of gem stones in each of these three categories. [5]

(ii) Find the value of k such that P�k < X < 2.5� = 0.8. [4]
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6 (a) Seven fair dice each with faces marked 1, 2, 3, 4, 5, 6 are thrown and placed in a line. Find the

number of possible arrangements where the sum of the numbers at each end of the line add up

to 4. [3]

(b) Find the number of ways in which 9 different computer games can be shared out between Wainah,

Jingyi and Hebe so that each person receives an odd number of computer games. [6]

7 A box contains 2 green apples and 2 red apples. Apples are taken from the box, one at a time, without

replacement. When both red apples have been taken, the process stops. The random variable X is the

number of apples which have been taken when the process stops.

(i) Show that P�X = 3� = 1
3
. [3]

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

Another box contains 2 yellow peppers and 5 orange peppers. Three peppers are taken at random

from the box without replacement.

(iii) Given that at least 2 of the peppers taken from the box are orange, find the probability that all 3

peppers are orange. [5]
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