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unit S1: Probability & Statistics 1 (Paper 6)

Candidates should be able to:

1  Representation of 
data

•	 select a suitable way of presenting raw statistical data, and discuss 
advantages and/or disadvantages that particular representations may 
have

•	 construct and interpret stem-and-leaf diagrams, box-and-whisker 
plots, histograms and cumulative frequency graphs

•	 understand and use different measures of central tendency (mean, 
median, mode) and variation (range, interquartile range, standard 
deviation), e.g. in comparing and contrasting sets of data

•	 use a cumulative frequency graph to estimate the median value, the 
quartiles and the interquartile range of a set of data

•	 calculate the mean and standard deviation of a set of data (including 
grouped data) either from the data itself or from given totals such as 
Σx and Σx2, or Σ(x – a) and Σ(x – a)2.
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The salaries, in thousands of dollars, of 11 people, chosen at random in a certain office, were found to
be:

40, 42, 45, 41, 352, 40, 50, 48, 51, 49, 47.

Choose and calculate an appropriate measure of central tendency (mean, mode or median) to summarise
these salaries. Explain briefly why the other measures are not suitable. [3]

32 teams enter for a knockout competition, in which each match results in one team winning and the
other team losing. After each match the winning team goes on to the next round, and the losing team
takes no further part in the competition. Thus 16 teams play in the second round, 8 teams play in the
third round, and so on, until 2 teams play in the final round.

(i) How many teams play in only 1 match? [1]

(ii) How many teams play in exactly 2 matches? [1]

(iii) Draw up a frequency table for the numbers of matches which the teams play. [3]

(iv) Calculate the mean and variance of the numbers of matches which the teams play. [4]

The weights of 30 children in a class, to the nearest kilogram, were as follows.

50 45 61 53 55 47 52 49 46 51
60 52 54 47 57 59 42 46 51 53
56 48 50 51 44 52 49 58 55 45

Construct a grouped frequency table for these data such that there are five equal class intervals with
the first class having a lower boundary of 41.5 kg and the fifth class having an upper boundary of
61.5 kg. [4]
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Each father in a random sample of fathers was asked how old he was when his first child was born.
The following histogram represents the information.

(i) What is the modal age group? [1]

(ii) How many fathers were between 25 and 30 years old when their first child was born? [2]

(iii) How many fathers were in the sample? [2]

(iv) Find the probability that a father, chosen at random from the group, was between 25 and 30 years
old when his first child was born, given that he was older than 25 years. [2]

In a survey, people were asked how long they took to travel to and from work, on average. The median
time was 3 hours 36 minutes, the upper quartile was 4 hours 42 minutes and the interquartile range
was 3 hours 48 minutes. The longest time taken was 5 hours 12 minutes and the shortest time was
30 minutes.

(i) Find the lower quartile. [2]

(ii) Represent the information by a box-and-whisker plot, using a scale of 2 cm to represent
60 minutes. [4]

The length of time, t minutes, taken to do the crossword in a certain newspaper was observed on
12 occasions. The results are summarised below.

Σ(t − 35) = −15 Σ(t − 35)2 = 82.23

Calculate the mean and standard deviation of these times taken to do the crossword. [4]

The lengths of time in minutes to swim a certain distance by the members of a class of twelve
9-year-olds and by the members of a class of eight 16-year-olds are shown below.

9-year-olds: 13.0 16.1 16.0 14.4 15.9 15.1 14.2 13.7 16.7 16.4 15.0 13.2

16-year-olds: 14.8 13.0 11.4 11.7 16.5 13.7 12.8 12.9

(i) Draw a back-to-back stem-and-leaf diagram to represent the information above. [4]

(ii) A new pupil joined the 16-year-old class and swam the distance. The mean time for the class of
nine pupils was now 13.6 minutes. Find the new pupil’s time to swim the distance. [3]
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A summary of 24 observations of x gave the following information:

Σ(x − a) = −73.2 and Σ(x − a)2 = 2115.

The mean of these values of x is 8.95.

(i) Find the value of the constant a. [2]

(ii) Find the standard deviation of these values of x. [2]

The arrival times of 204 trains were noted and the number of minutes, t, that each train was late was
recorded. The results are summarised in the table.

Number of minutes late (t) −2 ≤ t < 0 0 ≤ t < 2 2 ≤ t < 4 4 ≤ t < 6 6 ≤ t < 10

Number of trains 43 51 69 22 19

(i) Explain what −2 ≤ t < 0 means about the arrival times of trains. [1]

(ii) Draw a cumulative frequency graph, and from it estimate the median and the interquartile range
of the number of minutes late of these trains. [7]

As part of a data collection exercise, members of a certain school year group were asked how long
they spent on their Mathematics homework during one particular week. The times are given to the
nearest 0.1 hour. The results are displayed in the following table.

Time spent (t hours) 0.1 ≤ t ≤ 0.5 0.6 ≤ t ≤ 1.0 1.1 ≤ t ≤ 2.0 2.1 ≤ t ≤ 3.0 3.1 ≤ t ≤ 4.5

Frequency 11 15 18 30 21

(i) Draw, on graph paper, a histogram to illustrate this information. [5]

(ii) Calculate an estimate of the mean time spent on their Mathematics homework by members of
this year group. [3]

Rachel measured the lengths in millimetres of some of the leaves on a tree. Her results are recorded
below.

32 35 45 37 38 44 33 39 36 45

Find the mean and standard deviation of the lengths of these leaves. [3]

The stem-and-leaf diagram below represents data collected for the number of hits on an internet site
on each day in March 2007. There is one missing value, denoted by x.

0 0 1 5 6 (4)
1 1 3 5 6 6 8 (6)
2 1 1 2 3 4 4 4 8 9 (9)
3 1 2 2 2 x 8 9 (7)
4 2 5 6 7 9 (5)

Key: 1 5 represents 15 hits

(i) Find the median and lower quartile for the number of hits each day. [2]

(ii) The interquartile range is 19. Find the value of x. [2]
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Answers: median, 47 000, data have an outlier, mode is the lowest etc. 
 

 
Answers: (i) 16; (ii) 8;  (iii)  matches 1, 2, 3, 4, 5   frequencies 16, 8, 4, 2, 2;  (iv)  mean 1.94, variance 1.43. 

Weight freq 

41.5-45.5 4 

45.5-49.5 7 

49.5-53.5 10 

53.5-57.5 5 

57.5-61.5 4 

 
   

 

M1 

 

A1 

M1 

 

A1        4 

 

 

Five groups  

 

Correct boundaries, accept 42-45, 46-49 etc 

Attempt to calculate frequencies Σ 29, 30 or 31. 

 

5 frequencies correct 

 
 

Answers: (i)  30-35 years;  (ii)  24;  (iii)  110;  (iv)  0.273. 
 

 
Answers:  (i)  54 minutes. 
 

 
Answers:  33.8 minutes, 2.3 minutes 
 

Answer:  (ii) 15.6 minutes. 

 

Answers:  (i)  12;  (ii)  8.88. 

 
Answers:  (ii)  median rounding to 2.1 – 2.4 minutes, interquartile range rounding to 3.2 – 3.6 minutes. 
 

 
Answer:  (ii)  2.1 hours. 
 

 
 
 
  
  
  
 

 
Answers:  38.4 mm,  4.57 mm. 
 

Answers:  (i)  24, 16;  (ii)  5.  

Answers:  (ii)  125,  115,  145. 
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unit S1: Probability & Statistics 1 (Paper 6)

2  Permutations and 
combinations

•	 understand the terms permutation and combination, and solve simple 
problems involving selections

•	 solve problems about arrangements of objects in a line, including 
those involving:

 – repetition (e.g. the number of ways of arranging the letters of the 
word ‘NEEDLESS’)

 – restriction (e.g. the number of ways several people can stand in a 
line if 2 particular people must – or must not – stand next to each 
other).

TOPIC 2  
Permutations and 

Combinations 
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The diagram shows the seating plan for passengers in a minibus, which has 17 seats arranged in 4 rows.
The back row has 5 seats and the other 3 rows have 2 seats on each side. 11 passengers get on the
minibus.

(i) How many possible seating arrangements are there for the 11 passengers? [2]

(ii) How many possible seating arrangements are there if 5 particular people sit in the back row?
[3]

Of the 11 passengers, 5 are unmarried and the other 6 consist of 3 married couples.

(iii) In how many ways can 5 of the 11 passengers on the bus be chosen if there must be 2 married
couples and 1 other person, who may or may not be married? [3]

Six men and three women are standing in a supermarket queue.

(i) How many possible arrangements are there if there are no restrictions on order? [2]

(ii) How many possible arrangements are there if no two of the women are standing next to each
other? [4]

(iii) Three of the people in the queue are chosen to take part in a customer survey. How many different

choices are possible if at least one woman must be included? [3]

The six digits 4, 5, 6, 7, 7, 7 can be arranged to give many different 6-digit numbers.

(i) How many different 6-digit numbers can be made? [2]

(ii) How many of these 6-digit numbers start with an odd digit and end with an odd digit? [4]

A vegetable basket contains 12 peppers, of which 3 are red, 4 are green and 5 are yellow. Three
peppers are taken, at random and without replacement, from the basket.

(i) Find the probability that the three peppers are all different colours. [3]

(ii) Show that the probability that exactly 2 of the peppers taken are green is 12
55

. [2]

(iii) The number of green peppers taken is denoted by the discrete random variable X. Draw up a
probability distribution table for X. [5]
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i) Find the number of ways in which all twelve letters of the word REFRIGERATOR can be
arranged

(a) if there are no restrictions, [2]

(b) if the Rs must all be together. [2]

(ii) How many different selections of four letters from the twelve letters of the word REFRIGERATOR
contain no Rs and two Es? [3]

Issam has 11 different CDs, of which 6 are pop music, 3 are jazz and 2 are classical.

(i) How many different arrangements of all 11 CDs on a shelf are there if the jazz CDs are all next
to each other? [3]

(ii) Issam makes a selection of 2 pop music CDs, 2 jazz CDs and 1 classical CD. How many different
possible selections can be made? [3]

A builder is planning to build 12 houses along one side of a road. He will build 2 houses in style A,
2 houses in style B, 3 houses in style C, 4 houses in style D and 1 house in style E.

(i) Find the number of possible arrangements of these 12 houses. [2]

(ii)

First group Second group

Road

The 12 houses will be in two groups of 6 (see diagram). Find the number of possible arrangements
if all the houses in styles A and D are in the first group and all the houses in styles B, C and E
are in the second group. [3]

(iii) Four of the 12 houses will be selected for a survey. Exactly one house must be in style B and
exactly one house in style C. Find the number of ways in which these four houses can be selected.

[2]

A choir consists of 13 sopranos, 12 altos, 6 tenors and 7 basses. A group consisting of 10 sopranos,

9 altos, 4 tenors and 4 basses is to be chosen from the choir.

(i) In how many different ways can the group be chosen? [2]

(ii) In how many ways can the 10 chosen sopranos be arranged in a line if the 6 tallest stand next to

each other? [3]

(iii) The 4 tenors and 4 basses in the group stand in a single line with all the tenors next to each other

and all the basses next to each other. How many possible arrangements are there if three of the

tenors refuse to stand next to any of the basses? [3]
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(a) Find how many numbers between 5000 and 6000 can be formed from the digits 1, 2, 3, 4, 5 and 6

(i) if no digits are repeated, [2]

(ii) if repeated digits are allowed. [2]

(b) Find the number of ways of choosing a school team of 5 pupils from 6 boys and 8 girls

(i) if there are more girls than boys in the team, [4]

(ii) if three of the boys are cousins and are either all in the team or all not in the team. [3]

(a) (i) Find how many different four-digit numbers can be made using only the digits 1, 3, 5 and 6

with no digit being repeated. [1]

(ii) Find how many different odd numbers greater than 500 can be made using some or all of

the digits 1, 3, 5 and 6 with no digit being repeated. [4]

(b) Six cards numbered 1, 2, 3, 4, 5, 6 are arranged randomly in a line. Find the probability that the

cards numbered 4 and 5 are not next to each other. [3]

(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]

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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Answers: (i)  4.94 ×  1011;  (ii)  79 833 600;  (iii)  21. 
 

 
Answers:  (i)  362 880;  (ii)  151 200;  (iii)  64. 
 

 

Answers:  (i)  120;  (ii)  48. 
 

Answers:  (i)(a)  9 979 200, (b)  181 440;  (ii)  15. 
 

 

Answers:  (i)  
11
3 ;  (iii)   

 
x 0 1 2 3 

P(X = x) 
55
14  

55
28

 
55
12

 
55
1

 

 
Answers:  (i)  2 177 280;  (ii)  90. 
 

 
Answers:  (i)  831 600;  (ii)  900;  (iii)  126. 
 

Answers:  (i)  33 033 000;   (ii)  86400;  (iii)  288.

 
Answers:  (a)(i)  60,  (ii)  216;  (b)(i)  1316,  (ii)  517. 

  
 
 

 

Answers:  (a)(i)  24,  (ii)  28;  (b)  
3

2
. 

 

 

Answers:  (i)  512;  (ii)  151 200;  (iii)  3960. 
 

 
Answers:  (i) )5(

d
d25.0 x

x
vv −−= ;  (ii) x = 5(1 − e−2t). 
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unit S1: Probability & Statistics 1 (Paper 6)

3 Probability •	 evaluate probabilities in simple cases by means of enumeration of 
equiprobable elementary events (e.g. for the total score when two fair 
dice are thrown), or by calculation using permutations or combinations

•	 use addition and multiplication of probabilities, as appropriate, in 
simple cases

•	 understand the meaning of exclusive and independent events, 
and calculate and use conditional probabilities in simple cases, 
e.g. situations that can be represented by means of a tree diagram.

TOPIC 3  
Probability 
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The times spent by people visiting a certain dentist are independent and normally distributed with a

mean of 8.2 minutes. 79% of people who visit this dentist have visits lasting less than 10 minutes.

(i) Find the standard deviation of the times spent by people visiting this dentist. [3]

(ii) Find the probability that the time spent visiting this dentist by a randomly chosen person deviates

from the mean by more than 1 minute. [3]

(iii) Find the probability that, of 6 randomly chosen people, more than 2 have visits lasting longer

than 10 minutes. [3]

(iv) Find the probability that, of 35 randomly chosen people, fewer than 16 have visits lasting less

than 8.2 minutes. [5]

The probability that Henk goes swimming on any day is 0.2. On a day when he goes swimming,
the probability that Henk has burgers for supper is 0.75. On a day when he does not go swimming
the probability that he has burgers for supper is x. This information is shown on the following tree
diagram.

The probability that Henk has burgers for supper on any day is 0.5.

(i) Find x. [4]

(ii) Given that Henk has burgers for supper, find the probability that he went swimming that day.
[2]

Two fair dice are thrown.

(i) Event A is ‘the scores differ by 3 or more’. Find the probability of event A. [3]

(ii) Event B is ‘the product of the scores is greater than 8’. Find the probability of event B. [2]

(iii) State with a reason whether events A and B are mutually exclusive. [2]
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On any occasion when a particular gymnast performs a certain routine, the probability that she will
perform it correctly is 0.65, independently of all other occasions.

(i) Find the probability that she will perform the routine correctly on exactly 5 occasions out of 7.
[2]

(ii) On one day she performs the routine 50 times. Use a suitable approximation to estimate the
probability that she will perform the routine correctly on fewer than 29 occasions. [5]

(iii) On another day she performs the routine n times. Find the smallest value of n for which the
expected number of correct performances is at least 8. [2]

Jamie is equally likely to attend or not to attend a training session before a football match. If he
attends, he is certain to be chosen for the team which plays in the match. If he does not attend, there
is a probability of 0.6 that he is chosen for the team.

(i) Find the probability that Jamie is chosen for the team. [3]

(ii) Find the conditional probability that Jamie attended the training session, given that he was chosen
for the team. [3]

A die is biased so that the probability of throwing a 5 is 0.75 and the probabilities of throwing a 1, 2,
3, 4 or 6 are all equal.

(i) The die is thrown three times. Find the probability that the result is a 1 followed by a 5 followed
by any even number. [3]

(ii) Find the probability that, out of 10 throws of this die, at least 8 throws result in a 5. [3]

(iii) The die is thrown 90 times. Using an appropriate approximation, find the probability that a 5 is
thrown more than 60 times. [5]

In country A 30% of people who drink tea have sugar in it. In country B 65% of people who drink
tea have sugar in it. There are 3 million people in country A who drink tea and 12 million people in
country B who drink tea. A person is chosen at random from these 15 million people.

(i) Find the probability that the person chosen is from country A. [1]

(ii) Find the probability that the person chosen does not have sugar in their tea. [2]

(iii) Given that the person chosen does not have sugar in their tea, find the probability that the person
is from country B. [2]
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There are three sets of traffic lights on Karinne’s journey to work. The independent probabilities that
Karinne has to stop at the first, second and third set of lights are 0.4, 0.8 and 0.3 respectively.

(i) Draw a tree diagram to show this information. [2]

(ii) Find the probability that Karinne has to stop at each of the first two sets of lights but does not
have to stop at the third set. [2]

(iii) Find the probability that Karinne has to stop at exactly two of the three sets of lights. [3]

(iv) Find the probability that Karinne has to stop at the first set of lights, given that she has to stop at
exactly two sets of lights. [3]

At a zoo, rides are offered on elephants, camels and jungle tractors. Ravi has money for only one

ride. To decide which ride to choose, he tosses a fair coin twice. If he gets 2 heads he will go on the

elephant ride, if he gets 2 tails he will go on the camel ride and if he gets 1 of each he will go on the

jungle tractor ride.

(i) Find the probabilities that he goes on each of the three rides. [2]

The probabilities that Ravi is frightened on each of the rides are as follows:

elephant ride 6

10
, camel ride 7

10
, jungle tractor ride 8

10
.

(ii) Draw a fully labelled tree diagram showing the rides that Ravi could take and whether or not he

is frightened. [2]

Ravi goes on a ride.

(iii) Find the probability that he is frightened. [2]

(iv) Given that Ravi is not frightened, find the probability that he went on the camel ride. [3]
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Answers:  (i)  2.23;  (ii)  0.654;  (iii)  0.112;  (iv)  0.250. 

 

Answers:  (i)  
3
1 ;  (ii)  

9
5 . 

 
Answers: (i)  0.4375;  (ii)  0.3. 
 

 

Answers:  (i)  0.298;  (ii)  0.118;  (iii)  13. 
 

Answers:  (i)  0.8;  (ii)  0.625. 
 

 
Answers:  (i)  0.00563;  (ii)  0.526;  (iii)  0.956. 

 

Answers:  (i)  0.2;  (ii)  0.42;  (iii)  
3
2  or 0.667. 

 
Answers:  (ii)  0.224;  (iii)  0.392;  (iv)  0.633. 
 

Answers:  (i)  
4
1 ,  

4
1 ,  

2
1 ;  (ii)  

40
29 ;  (iii)  

11
3 .

 

Answers:  (i)  0.195;  (ii)  2, 
36
1 ;  4, 

36
2 ;  6, 

36
5 ;  7, 

36
4 ;  8, 

36
4 ;  9, 

36
4 ;  10, 

36
4 ;  11, 

36
8 ,  12, 

36
4 ;          

(iii)  
3
26 ;  (iv)  

9
5 . 

   
 
 
  
 
  

 

Answers:  (i)  0.748;  (ii)  0.887.

 

Answers:  (i)  0.255;  (ii)  
11

7
;  (iii)  0.4;  (iv)  0.149. 

 

Answer:  (ii) 
26

17
 or 0.654. 
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The discrete random variable X has the following probability distribution.

x 0 1 2 3 4

P(X = x) 0.26 q 3q 0.05 0.09

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

(ii) Find E(X) and Var(X). [3]

A manufacturer makes two sizes of elastic bands: large and small. 40% of the bands produced are

large bands and 60% are small bands. Assuming that each pack of these elastic bands contains a

random selection, calculate the probability that, in a pack containing 20 bands, there are

(i) equal numbers of large and small bands, [2]
(ii) more than 17 small bands. [3]

An office pack contains 150 elastic bands.
(iii) Using a suitable approximation, calculate the probability that the number of small bands in the

office pack is between 88 and 97 inclusive. [6]

The random variable X takes the values −2, 0 and 4 only. It is given that P(X = −2) = 2p, P(X = 0) = p
and P(X = 4) = 3p.

(i) Find p. [2]

(ii) Find E(X) and Var(X). [4]

Box A contains 5 red paper clips and 1 white paper clip. Box B contains 7 red paper clips and 2 white
paper clips. One paper clip is taken at random from box A and transferred to box B. One paper clip
is then taken at random from box B.

(i) Find the probability of taking both a white paper clip from box A and a red paper clip from box B.
[2]

(ii) Find the probability that the paper clip taken from box B is red. [2]

(iii) Find the probability that the paper clip taken from box A was red, given that the paper clip taken
from box B is red. [2]

(iv) The random variable X denotes the number of times that a red paper clip is taken. Draw up a
table to show the probability distribution of X. [4]
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Every day Eduardo tries to phone his friend. Every time he phones there is a 50% chance that his
friend will answer. If his friend answers, Eduardo does not phone again on that day. If his friend does
not answer, Eduardo tries again in a few minutes’ time. If his friend has not answered after 4 attempts,
Eduardo does not try again on that day.

(i) Draw a tree diagram to illustrate this situation. [3]

(ii) Let X be the number of unanswered phone calls made by Eduardo on a day. Copy and complete
the table showing the probability distribution of X. [4]

x 0 1 2 3 4

P(X = x) 1
4

(iii) Calculate the expected number of unanswered phone calls on a day. [2]

On a production line making toys, the probability of any toy being faulty is 0.08. A random sample

of 200 toys is checked. Use a suitable approximation to find the probability that there are at least 15

faulty toys. [5]

Gohan throws a fair tetrahedral die with faces numbered 1, 2, 3, 4. If she throws an even number then

her score is the number thrown. If she throws an odd number then she throws again and her score is

the sum of both numbers thrown. Let the random variable X denote Gohan’s score.

(i) Show that P(X = 2) = 5

16
. [2]

(ii) The table below shows the probability distribution of X.

x 2 3 4 5 6 7

P(X = x) 5

16

1

16

3

8

1

8

1

16

1

16

Calculate E X and Var X . [4]

The mean number of defective batteries in packs of 20 is 1.6. Use a binomial distribution to calculate

the probability that a randomly chosen pack of 20 will have more than 2 defective batteries. [5]

The probability distribution of the random variable X is shown in the following table.

x −2 −1 0 1 2 3

P(X = x) 0.08 p 0.12 0.16 q 0.22

The mean of X is 1.05.

(i) Write down two equations involving p and q and hence find the values of p and q. [4]

(ii) Find the variance of X. [2]
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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) = 8
7

and calculate Var(X). [3]

(iii) When the farmer’s dog is let loose, it chases either the ducks with probability 3
5

or the geese with

probability 2
5
. If the dog chases the ducks there is a probability of 1

10
that they will attack the dog.

If the dog chases the geese there is a probability of 3
4

that they will attack the dog. Given that the

dog is not attacked, find the probability that it was chasing the geese. [4]

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
7
. [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]

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]

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]

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]
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Answers:  (i)  0.15;  (ii) 1.56, 1.41. 
 

 
Answers:  (i)  0.117;  (ii)  0.00361;  (iii)  0.556. 

 

Answers:  (i)  
6

1
; (ii)  

3

4
,  

9

68
. 

 

Answers:  (i)  
60

7
;  (ii)  

60

47
,  (iii)  

47

40
;  (iv)  0, 

60

3
;  1, 

60

17
;  2, 

60

40
. 

 

Answers:  (ii)  
16
1,

16
1,

8
1,

2
1 ;  (iii)  

16
15 . 

 

Answer:  0.652. 
 

Answers:  (ii)  3.75,  2.19.

 
Answer:  0.212. 

 

 
Answers:  (i)  0.15,  0.27;  (ii)  2.59. 
 

 

 

Answers:  (i)  0, 
7

1
;  1, 

7

4
;  2, 

7

2
;  (ii)  

49

20
;  (iii)  

32

5
. 

 

 

 
 
  
 
 
 

 

 

 

Answers:  (ii)  0, 
70

24
;  2, 

70

30
;  4, 

70

13
;  6, 

70

3
;  (iii)  1.86,  2.78;  (iv)  0.4. 

 
Answers:  0.2,  0.25. 

Answer:  0.176. 
 
 

 

Answers:  (i)  50;  (ii)  18. 
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A survey of adults in a certain large town found that 76% of people wore a watch on their left wrist,
15% wore a watch on their right wrist and 9% did not wear a watch.

(i) A random sample of 14 adults was taken. Find the probability that more than 2 adults did not
wear a watch. [4]

(ii) A random sample of 200 adults was taken. Using a suitable approximation, find the probability
that more than 155 wore a watch on their left wrist. [5]

The lengths of fish of a certain type have a normal distribution with mean 38 cm. It is found that 5%
of the fish are longer than 50 cm.

(i) Find the standard deviation. [3]

(ii) When fish are chosen for sale, those shorter than 30 cm are rejected. Find the proportion of fish
rejected. [3]

(iii) 9 fish are chosen at random. Find the probability that at least one of them is longer than 50 cm.
[2]

i) Give an example of a variable in real life which could be modelled by a normal distribution. [1]

(ii) The random variable X is normally distributed with mean µ and variance 21.0. Given that
P(X > 10.0) = 0.7389, find the value of µ. [3]

(iii) If 300 observations are taken at random from the distribution in part (ii), estimate how many of
these would be greater than 22.0. [4]

a) The random variable X is normally distributed. The mean is twice the standard deviation. It is
given that P(X > 5.2) = 0.9. Find the standard deviation. [4]

(b) A normal distribution has mean µ and standard deviation σ. If 800 observations are taken from
this distribution, how many would you expect to be between µ − σ and µ + σ? [3]

The probability that New Year’s Day is on a Saturday in a randomly chosen year is 1
7
.

(i) 15 years are chosen randomly. Find the probability that at least 3 of these years have New Year’s
Day on a Saturday. [4]

(ii) 56 years are chosen randomly. Use a suitable approximation to find the probability that more
than 7 of these years have New Year’s Day on a Saturday. [5]
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The random variable X has a normal distribution with mean 4.5. It is given that P(X > 5.5) = 0.0465
(see diagram).

(i) Find the standard deviation of X. [3]

(ii) Find the probability that a random observation of X lies between 3.8 and 4.8. [4]

In a certain country the time taken for a common infection to clear up is normally distributed with
mean µ days and standard deviation 2.6 days. 25% of these infections clear up in less than 7 days.

(i) Find the value of µ. [4]

In another country the standard deviation of the time taken for the infection to clear up is the same as
in part (i), but the mean is 6.5 days. The time taken is normally distributed.

(ii) Find the probability that, in a randomly chosen case from this country, the infection takes longer
than 6.2 days to clear up. [3]

i) The daily minimum temperature in degrees Celsius (◦C) in January in Ottawa is a random variable
with distribution N(−15.1, 62.0). Find the probability that a randomly chosen day in January in
Ottawa has a minimum temperature above 0 ◦C. [3]

(ii) In another city the daily minimum temperature in ◦C in January is a random variable with
distribution N(µ, 40.0). In this city the probability that a randomly chosen day in January has a
minimum temperature above 0 ◦C is 0.8888. Find the value of µ . [3]

The volume of milk in millilitres in cartons is normally distributed with mean µ and standard deviation

8. Measurements were taken of the volume in 900 of these cartons and it was found that 225 of them

contained more than 1002 millilitres.

(i) Calculate the value of µ. [3]

(ii) Three of these 900 cartons are chosen at random. Calculate the probability that exactly 2 of them

contain more than 1002 millilitres. [2]
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Buildings in a certain city centre are classified by height as tall, medium or short. The heights can be
modelled by a normal distribution with mean 50 metres and standard deviation 16 metres. Buildings

with a height of more than 70 metres are classified as tall.

(i) Find the probability that a building chosen at random is classified as tall. [2]

(ii) The rest of the buildings are classified as medium and short in such a way that there are twice
as many medium buildings as there are short ones. Find the height below which buildings are

classified as short. [5]

The times for a certain car journey have a normal distribution with mean 100 minutes and standard

deviation 7 minutes. Journey times are classified as follows:

‘short’ (the shortest 33% of times),

‘long’ (the longest 33% of times),

‘standard’ (the remaining 34% of times).

(i) Find the probability that a randomly chosen car journey takes between 85 and 100 minutes. [3]

(ii) Find the least and greatest times for ‘standard’ journeys. [4]

The weights, X grams, of bars of soap are normally distributed with mean 125 grams and standard

deviation 4.2 grams.

(i) Find the probability that a randomly chosen bar of soap weighs more than 128 grams. [3]

(ii) Find the value of k such that P(k < X < 128) = 0.7465. [4]

(iii) Five bars of soap are chosen at random. Find the probability that more than two of the bars each

weigh more than 128 grams. [4]

Name the distribution and suggest suitable numerical parameters that you could use to model the

weights in kilograms of female 18-year-old students. [2]

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 µ and variance σ2. It is given that P(X > 30.0) = 0.1480 and

P(X > 20.9) = 0.6228. Find µ and σ. [5]

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

10.9 cm. [3]
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Answers: (i)  0.126;  (ii)  0.281. 

 
Answers: (i)  7.29;  (ii)  0.136; (iii)  0.370. 

Answers:  (ii)  12.9;  (iii)  7. 
 

 
Answers:  (a)  7.24;  (b)  546. 

Answers:  (i)  0.365;  (ii)  0.576. 

 

Answers:  (i)  0.595;  (ii)  0.573. 
 

 
Answers:  (i)  8.75;  (ii)  0.546. 

 

Answers:  (i) 0.0276;  (ii)  7.72. 
 

Answers:  (i)  997;  (ii)  0.140.

 
Answers:  (i)  0·106  (ii)  41·5m 
 

 
Answers:  (i)  0.484;  (ii)  96.9 minutes,  103 minutes. 
 

 

 

 

 

 

 

 

 

 

 

 

 
Answers:  (i)  0.238;  (ii)  116;  (iii)  0.0909 or 0.0910. 

 Answer:  normal distribution,  mean 60 kg and standard deviation 9 kg (for example). 
 
 

 
Answers:  23.0,  6.70. 
 

 
Answers:  (i)  0.854;  (ii)  0.215. 
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