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1  The probability distribution of the discrete random variable X is shown in the table below.

X -3 -1 0 4
P(X =x) a b 0.15 0.4
Given that E(X) = 0.75, find the values of a and b. [4]

2 The numbers of people travelling on a certain bus at different times of the day are as follows.

17 5 2 23 16 31 8

22 14 25 35 17 27 12

6 23 19 21 23 8 26
(i) Draw a stem-and-leaf diagram to illustrate the information given above. [3]
(ii) Find the median, the lower quartile, the upper quartile and the interquartile range. [3]

(iii) State, in this case, which of the median and mode is preferable as a measure of central tendency,
and why. [1]

3  The random variable X is the length of time in minutes that Jannon takes to mend a bicycle puncture.
X has a normal distribution with mean u and variance 6°. It is given that P(X > 30.0) = 0.1480 and
P(X > 20.9) = 0.6228. Find u and o. [5]

4  The numbers of rides taken by two students, Fei and Graeme, at a fairground are shown in the
following table.

Roller Water Revolving

coaster slide drum
Fei 4 2 0
Graeme 1 3 6

(i) The mean cost of Fei’s rides is $2.50 and the standard deviation of the costs of Fei’s rides is $0.
Explain how you can tell that the roller coaster and the water slide each cost $2.50 per ride. [2]

(ii) The mean cost of Graeme’s rides is $3.76. Find the standard deviation of the costs of Graeme’s
rides. [5]

© UCLES 2010 9709/61/M/J/10



3

S In the holidays Martin spends 25% of the day playing computer games. Martin’s friend phones him
once a day at a randomly chosen time.

(i) Find the probability that, in one holiday period of 8 days, there are exactly 2 days on which
Martin is playing computer games when his friend phones. [2]

(i) Another holiday period lasts for 12 days. State with a reason whether it is appropriate to use a
normal approximation to find the probability that there are fewer than 7 days on which Martin is
playing computer games when his friend phones. [1]

(iii) Find the probability that there are at least 13 days of a 40-day holiday period on which Martin is

playing computer games when his friend phones. [5]
6 (i) Find the number of different ways that a set of 10 different mugs can be shared between Lucy
and Monica if each receives an odd number of mugs. [3]

(ii) Another set consists of 6 plastic mugs each of a different design and 3 china mugs each of a
different design. Find in how many ways these 9 mugs can be arranged in a row if the china
mugs are all separated from each other. [3]

(iii) Another set consists of 3 identical red mugs, 4 identical blue mugs and 7 identical yellow mugs.
These 14 mugs are placed in a row. Find how many different arrangements of the colours are
possible if the red mugs are kept together. [3]

7 In atelevision quiz show Peter answers questions one after another, stopping as soon as a question is
answered wrongly.

* The probability that Peter gives the correct answer himself to any question is 0.7.
* The probability that Peter gives a wrong answer himself to any question is 0.1.
* The probability that Peter decides to ask for help for any question is 0.2.

On the first occasion that Peter decides to ask for help he asks the audience. The probability that
the audience gives the correct answer to any question is 0.95. This information is shown in the tree
diagram below.

Peter answers correctly

0.7
0.1 p
eter answers wrongly

0.95 Audience answers correctly

0.2

Peter asks for help
0.05 Audience answers wrongly
(i) Show that the probability that the first question is answered correctly is 0.89. [1]

On the second occasion that Peter decides to ask for help he phones a friend. The probability that his
friend gives the correct answer to any question is 0.65.

(ii) Find the probability that the first two questions are both answered correctly. [6]

(iii) Given that the first two questions were both answered correctly, find the probability that Peter
asked the audience. [3]
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1  The times in minutes for seven students to become proficient at a new computer game were measured.
The results are shown below.

15 10 48 10 19 14 16

(i) Find the mean and standard deviation of these times. [2]

(ii) State which of the mean, median or mode you consider would be most appropriate to use as a
measure of central tendency to represent the data in this case. [1]

(iii) For each of the two measures of average you did not choose in part (ii), give a reason why you
consider it inappropriate. [2]

2 The lengths of new pencils are normally distributed with mean 11 cm and standard deviation 0.095 cm.
(i) Find the probability that a pencil chosen at random has a length greater than 10.9 cm. [2]

(ii) Find the probability that, in a random sample of 6 pencils, at least two have lengths less than
10.9cm. [3]
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The birth weights of random samples of 900 babies born in country A and 900 babies born in country B
are illustrated in the cumulative frequency graphs. Use suitable data from these graphs to compare
the central tendency and spread of the birth weights of the two sets of babies. [6]
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4  The random variable X is normally distributed with mean u and standard deviation ©.
(i) Given that 50 =3y, find P(X < 2u). [3]

(ii) With a different relationship between u and o, it is given that P(X < %,u) = 0.8524. Express U in
terms of o. [3]

5 Two fair twelve-sided dice with sides marked 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12 are thrown, and the
numbers on the sides which land face down are noted. Events Q and R are defined as follows.

QO : the product of the two numbers is 24.

R : both of the numbers are greater than 8.

(i) Find P(Q). [2]
(ii) Find P(R). (2]
(iii) Are events Q and R exclusive? Justify your answer. [2]
(iv) Are events Q and R independent? Justify your answer. [2]

6 A small farm has 5 ducks and 2 geese. Four of these birds are to be chosen at random. The random
variable X represents the number of geese chosen.

(i) Draw up the probability distribution of X. [3]
(ii) Show that E(X) = % and calculate Var(X). [3]

(iii) When the farmer’s dog is let loose, it chases either the ducks with probability % or the geese with
probability % If the dog chases the ducks there is a probability of ]]—0 that they will attack the dog.
If the dog chases the geese there is a probability of % that they will attack the dog. Given that the
dog is not attacked, find the probability that it was chasing the geese. [4]
7 Nine cards, each of a different colour, are to be arranged in a line.
(i) How many different arrangements of the 9 cards are possible? [1]
The 9 cards include a pink card and a green card.
(ii) How many different arrangements do not have the pink card next to the green card? [3]
Consider all possible choices of 3 cards from the 9 cards with the 3 cards being arranged in a line.
(iii) How many different arrangements in total of 3 cards are possible? [2]

(iv) How many of the arrangements of 3 cards in part (iii) contain the pink card? [2]

(v) How many of the arrangements of 3 cards in part (iii) do not have the pink card next to the green
card? [2]
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A bottle of sweets contains 13 red sweets, 13 blue sweets, 13 green sweets and 13 yellow sweets.

7 sweets are selected at random. Find the probability that exactly 3 of them are red. [3]

The heights, x cm, of a group of 82 children are summarised as follows.

X(x —130) = -287, standard deviation of x = 6.9.

(i) Find the mean height. [2]
(ii) Find Z(x — 130)2. [2]
Christa takes her dog for a walk every day. The probability that they go to the park on any day is 0.6.

If they go to the park there is a probability of 0.35 that the dog will bark. If they do not go to the park
there is a probability of 0.75 that the dog will bark.

(i) Find the probability that they go to the park on more than 5 of the next 7 days. [2]
(ii) Find the probability that the dog barks on any particular day. [2]
(iii) Find the variance of the number of times they go to the park in 30 days. [1]

Three identical cans of cola, 2 identical cans of green tea and 2 identical cans of orange juice are
arranged in a row. Calculate the number of arrangements if

(i) the first and last cans in the row are the same type of drink, [3]

(ii) the 3 cans of cola are all next to each other and the 2 cans of green tea are not next to each other.
[5]

Set A consists of the ten digits 0, 0, 0, 0, 0, 0, 2, 2, 2, 4.

Set B consists of the seven digits 0, 0, 0, 0, 2, 2, 2.

One digit is chosen at random from each set. The random variable X is defined as the sum of these
two digits.

(i) Show that P(X =2) = 3. [2]
(ii) Tabulate the probability distribution of X. [2]
(iii) Find E(X) and Var(X). (3]
(iv) Given that X = 2, find the probability that the digit chosen from set A was 2. [2]
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The lengths of some insects of the same type from two countries, X and Y, were measured. The
stem-and-leaf diagram shows the results.

Country X Country Y
(10) 9766644432 | 80
(18) 888776655544333220|81|1122333556789 (13)

(16) 9998877655322100|182|0012333g4566788 (15)
(16) 8765553322211100|83(01224444556677789 (17)

(11) 87655443311 |84](001244556677789 (15)
85 112r335566788 (12)
86 101223555899 (11)

Key: 5| 81| 3 means an insect from country X has length 0.815 cm
and an insect from country Y has length 0.813 cm.

(i) Find the median and interquartile range of the lengths of the insects from country X. [2]

(ii) The interquartile range of the lengths of the insects from country Y is 0.028 cm. Find the values

of g and r. [2]
(iii) Represent the data by means of a pair of box-and-whisker plots in a single diagram on graph
paper. [4]
(iv) Compare the lengths of the insects from the two countries. [2]

The heights that children of a particular age can jump have a normal distribution. On average,
8 children out of 10 can jump a height of more than 127 cm, and 1 child out of 3 can jump a height of
more than 135 cm.

(i) Find the mean and standard deviation of the heights the children can jump. [5]

(ii) Find the probability that a randomly chosen child will not be able to jump a height of 145 cm.
[3]

(iii) Find the probability that, of 8 randomly chosen children, at least 2 will be able to jump a height
of more than 135 cm. [3]
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