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Q7 : www.CasperYC.club/9709

In Scotland, in November, on average 80% of days are cloudy. Assume that the weather on any one
day is independent of the weather on other days.

(i) Use a normal approximation to find the probability of there being fewer than 25 cloudy days in
Scotland in November (30 days). [4]

(ii) Give a reason why the use of a normal approximation is justified. [1]
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Q15 : www.CasperYC.club/9709

In a certain country 12% of houses have solar heating. 19 houses are chosen at random. Find the
probability that fewer than 4 houses have solar heating. [4]
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Q23 : www.CasperYC.club/9709

During the school holidays, each day Khalid either rides on his bicycle with probability 0.6, or on his
skateboard with probability 0.4. Khalid does not ride on both on the same day. If he rides on his
bicycle then the probability that he hurts himself is 0.05. If he rides on his skateboard the probability

that he hurts himself is 0.75.

(i) Find the probability that Khalid hurts himself on any particular day. [2]

(ii) Given that Khalid hurts himself on a particular day, find the probability that he is riding on his
skateboard. [2]

(iii) There are 45 days of school holidays. Show that the variance of the number of days Khalid rides
on his skateboard is the same as the variance of the number of days that Khalid rides on his
bicycle. [2]

(iv) Find the probability that Khalid rides on his skateboard on at least 2 of 10 randomly chosen days
in the school holidays. [3]
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Q31 : www.CasperYC.club/9709

On average, 34% of the people who go to a particular theatre are men.

(i) A random sample of 14 people who go to the theatre is chosen. Find the probability that at most
2 people are men. [3]

(ii) Use an approximation to find the probability that, in a random sample of 600 people who go to
the theatre, fewer than 190 are men. [5]

www.CasperYC.club
DrYuFromShanghai@QQ.com

http://www.CasperYC.club/9709
http://www.casperyc.club/mystuff/KS5/9709/ByTopic-sols/P5/9709_s19_qp_63_Q5_ans.jpg


9709 By Topic BINOMIAL DISTRIBUTION Page 40 of 475

Q39 : www.CasperYC.club/9709

A triangular spinner has one red side, one blue side and one green side. The red side is weighted so
that the spinner is four times more likely to land on the red side than on the blue side. The green side
is weighted so that the spinner is three times more likely to land on the green side than on the blue
side.

(i) Show that the probability that the spinner lands on the blue side is 18. [1]

(ii) The spinner is spun 3 times. Find the probability that it lands on a different coloured side each
time. [3]

(iii) The spinner is spun 136 times. Use a suitable approximation to find the probability that it lands
on the blue side fewer than 20 times. [5]
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Q47 : www.CasperYC.club/9709

The faces of a biased die are numbered 1, 2, 3, 4, 5 and 6. The probabilities of throwing odd numbers
are all the same. The probabilities of throwing even numbers are all the same. The probability of
throwing an odd number is twice the probability of throwing an even number.

(i) Find the probability of throwing a 3. [3]

(ii) The die is thrown three times. Find the probability of throwing two 5s and one 4. [3]

(iii) The die is thrown 100 times. Use an approximation to find the probability that an even number
is thrown at most 37 times. [5]
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Q55 : www.CasperYC.club/9709

Annan has designed a new logo for a sportswear company. A survey of a large number of customers
found that 42% of customers rated the logo as good.

(i) A random sample of 10 customers is chosen. Find the probability that fewer than 8 of them rate
the logo as good. [3]

(ii) On another occasion, a random sample of n customers of the company is chosen. Find the
smallest value of n for which the probability that at least one person rates the logo as good is

greater than 0.995. [3]

www.CasperYC.club
DrYuFromShanghai@QQ.com

http://www.CasperYC.club/9709
http://www.casperyc.club/mystuff/KS5/9709/ByTopic-sols/P5/9709_w19_qp_61_Q2_ans.jpg


9709 By Topic NORMAL DISTRIBUTION Page 64 of 475

Q62 : www.CasperYC.club/9709

The lengths, in centimetres, of drinking straws produced in a factory have a normal distribution with
mean μ and variance 0.64. It is given that 10% of the straws are shorter than 20 cm.

(i) Find the value of μ. [3]

(ii) Find the probability that, of 4 straws chosen at random, fewer than 2 will have a length between
21.5 cm and 22.5 cm. [6]
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Q70 : www.CasperYC.club/9709

Cans of lemon juice are supposed to contain 440ml of juice. It is found that the actual volume of
juice in a can is normally distributed with mean 445ml and standard deviation 3.6ml.

(i) Find the probability that a randomly chosen can contains less than 440ml of juice. [3]

It is found that 94% of the cans contain between �445 − c�ml and �445 + c�ml of juice.

(ii) Find the value of c. [3]
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Q78 : www.CasperYC.club/9709

Theweights, in grams, of onions in a supermarket have a normal distribution with mean � and standard
deviation 22. The probability that a randomly chosen onion weighs more than 195 grams is 0.128.
Find the value of �. [3]
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Q86 : www.CasperYC.club/9709

(a) The lengths, in centimetres, of middle fingers of women in Raneland have a normal distribution
with mean � and standard deviation �. It is found that 25% of these women have fingers longer
than 8.8 cm and 17.5% have fingers shorter than 7.7 cm.

(i) Find the values of � and �. [5]

The lengths, in centimetres, of middle fingers of women in Snoland have a normal distribution
with mean 7.9 and standard deviation 0.44. A random sample of 5 women from Snoland is

chosen.

(ii) Find the probability that exactly 3 of these women have middle fingers shorter than 8.2 cm.
[5]

(b) The random variable X has a normal distribution with mean equal to the standard deviation. Find
the probability that a particular value of X is less than 1.5 times the mean. [3]
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Q94 : www.CasperYC.club/9709

(i) The volume of soup in Super Soup cartons has a normal distribution with mean � millilitres
and standard deviation 9 millilitres. Tests have shown that 10% of cartons contain less than
440 millilitres of soup. Find the value of �. [3]

(ii) A food retailer orders 150 Super Soup cartons. Calculate the number of these cartons for which
you would expect the volume of soup to be more than 1.8 standard deviations above the mean.

[3]
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Q102 : www.CasperYC.club/9709

The masses, in grams, of plums of a certain type have the distribution N�40.4, 5.22�. The plums are
packed in bags, with each bag containing 6 randomly chosen plums. If the total weight of the plums
in a bag is less than 220 g the bag is rejected.

Find the percentage of bags that are rejected. [4]
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Q110 : www.CasperYC.club/9709

(i) In a certain country, the daily minimum temperature, in ◦C, in winter has the distribution
N(8, 24). Find the probability that a randomly chosen winter day in this country has a minimum
temperature between 7 ◦C and 12 ◦C. [3]

The daily minimum temperature, in ◦C, in another country in winter has a normal distribution with
mean μ and standard deviation 2μ.

(ii) Find the proportion of winter days on which the minimum temperature is below zero. [2]

(iii) 70 winter days are chosen at random. Find how many of these would be expected to have a
minimum temperature which is more than three times the mean. [3]

(iv) The probability of the minimum temperature being above 6 ◦C on any winter day is 0.0735. Find
the value of μ. [3]
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Q118 : www.CasperYC.club/9709

Lengths of a certain type of carrot have a normal distributionwithmean 14.2 cm and standard deviation
3.6 cm.

(i) 8% of carrots are shorter than c cm. Find the value of c. [3]

(ii) Rebekah picks 7 carrots at random. Find the probability that at least 2 of them have lengths
between 15 and 16 cm. [6]
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Q126 : www.CasperYC.club/9709

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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Q134 : www.CasperYC.club/9709

The weight, in grams, of pineapples is denoted by the random variable X which has a normal
distribution with mean 500 and standard deviation 91.5. Pineapples weighing over 570 grams are
classified as ‘large’. Those weighing under 390 grams are classified as ‘small’ and the rest are classified

as ‘medium’.

(i) Find the proportions of large, small and medium pineapples. [5]

(ii) Find the weight exceeded by the heaviest 5% of pineapples. [3]

(iii) Find the value of k such that P�k < X < 610� = 0.3. [5]
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Q142 : www.CasperYC.club/9709

The heights, in metres, of fir trees in a large forest have a normal distribution with mean 40 and
standard deviation 8.

(i) Find the probability that a fir tree chosen at random in this forest has a height less than 45 metres.
[2]

(ii) Find the probability that a fir tree chosen at random in this forest has a height within 5 metres of
the mean. [2]

In another forest, the heights of another type of fir tree are modelled by a normal distribution. A
scientist measures the heights of 500 randomly chosen trees of this type. He finds that 48 trees are
less than 10 m high and 76 trees are more than 24 m high.

(iii) Find the mean and standard deviation of the heights of trees of this type. [5]
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Q149 : www.CasperYC.club/9709

Fahad has 4 different coloured pairs of shoes (white, red, blue and black), 3 different coloured pairs
of jeans (blue, black and brown) and 7 different coloured tee shirts (red, orange, yellow, blue, green,
white and purple).

(i) Fahad chooses an outfit consisting of one pair of shoes, one pair of jeans and one tee shirt. How
many different outfits can he choose? [1]

(ii) How many different ways can Fahad arrange his 3 jeans and 7 tee shirts in a row if the two blue
items are not next to each other? [2]

Fahad also has 9 different books about sport. When he goes on holiday he chooses at least one of
these books to take with him.

(iii) How many different selections are there if he can take any number of books ranging from just
one of them to all of them? [3]
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Q157 : www.CasperYC.club/9709

A school club has members from 3 different year-groups: Year 1, Year 2 and Year 3. There are 7
members from Year 1, 2 members from Year 2 and 2 members from Year 3. Five members of the
club are selected. Find the number of possible selections that include at least one member from each
year-group. [4]
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Q165 : www.CasperYC.club/9709

Find the number of ways all 9 letters of the word EVERGREEN can be arranged if

(i) there are no restrictions, [1]

(ii) the first letter is R and the last letter is G, [2]

(iii) the Es are all together. [2]

Three letters from the 9 letters of the word EVERGREEN are selected.

(iv) Find the number of selections which contain no Es and exactly 1 R. [1]

(v) Find the number of selections which contain no Es. [3]
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Q173 : www.CasperYC.club/9709

Eggs are sold in boxes of 20. Cracked eggs occur independently and the mean number of cracked
eggs in a box is 1.4.

(i) Calculate the probability that a randomly chosen box contains exactly 2 cracked eggs. [3]

(ii) Calculate the probability that a randomly chosen box contains at least 1 cracked egg. [2]

(iii) A shop sells n of these boxes of eggs. Find the smallest value of n such that the probability of

there being at least 1 cracked egg in each box sold is less than 0.01. [2]
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Q181 : www.CasperYC.club/9709

(a) A group of 6 teenagers go boating. There are three boats available. One boat has room for
3 people, one has room for 2 people and one has room for 1 person. Find the number of different
ways the group of 6 teenagers can be divided between the three boats. [3]

(b) Find the number of different 7-digit numbers which can be formed from the seven digits 2, 2, 3,
7, 7, 7, 8 in each of the following cases.

(i) The odd digits are together and the even digits are together. [3]

(ii) The 2s are not together. [4]
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Q189 : www.CasperYC.club/9709

(a) Geoff wishes to plant 25 flowers in a flower-bed. He can choose from 15 different geraniums,
10 different roses and 8 different lilies. He wants to have at least 11 geraniums and also to have
the same number of roses and lilies. Find the number of different selections of flowers he can
make. [4]

(b) Find the number of different ways in which the 9 letters of the word GREENGAGE can be
arranged if exactly two of the Gs are next to each other. [3]
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Q197 : www.CasperYC.club/9709

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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Q205 : www.CasperYC.club/9709

(a) Find the number of different ways of arranging all nine letters of the word PINEAPPLE if no
vowel (A, E, I) is next to another vowel. [4]

(b) A certain country has a cricket squad of 16 people, consisting of 7 batsmen, 5 bowlers, 2 all-
rounders and 2 wicket-keepers. The manager chooses a team of 11 players consisting of 5
batsmen, 4 bowlers, 1 all-rounder and 1 wicket-keeper.

(i) Find the number of different teams the manager can choose. [2]

(ii) Find the number of different teams the manager can choose if one particular batsman refuses

to be in the team when one particular bowler is in the team. [3]
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Q213 : www.CasperYC.club/9709

In an orchestra, there are 11 violinists, 5 cellists and 4 double bass players. A small group of
6 musicians is to be selected from these 20.

(i) How many different selections of 6 musicians can be made if there must be at least 4 violinists,
at least 1 cellist and no more than 1 double bass player? [4]

The small group that is selected contains 4 violinists, 1 cellist and 1 double bass player. They sit in a
line to perform a concert.

(ii) How many different arrangements are there of these 6 musicians if the violinists must sit together?
[3]
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Q221 : www.CasperYC.club/9709

A sports team of 7 people is to be chosen from 6 attackers, 5 defenders and 4 midfielders. The team
must include at least 3 attackers, at least 2 defenders and at least 1 midfielder.

(i) In how many different ways can the team of 7 people be chosen? [4]

The team of 7 that is chosen travels to a match in two cars. A group of 4 travel in one car and a group
of 3 travel in the other car.

(ii) In how many different ways can the team of 7 be divided into a group of 4 and a group of 3? [2]
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Q228 : www.CasperYC.club/9709

Maria has 3 pre-set stations on her radio. When she switches her radio on, there is a probability of
0.3 that it will be set to station 1, a probability of 0.45 that it will be set to station 2 and a probability
of 0.25 that it will be set to station 3. On station 1 the probability that the presenter is male is 0.1,
on station 2 the probability that the presenter is male is 0.85 and on station 3 the probability that the
presenter is male is p. When Maria switches on the radio, the probability that it is set to station 3 and
the presenter is male is 0.075.

(i) Show that the value of p is 0.3. [1]

(ii) Given that Maria switches on and hears a male presenter, find the probability that the radio was
set to station 2. [4]
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Q236 : www.CasperYC.club/9709

Tom and Ben play a game repeatedly. The probability that Tom wins any game is 0.3. Each game is
won by either Tom or Ben. Tom and Ben stop playing when one of them (to be called the champion)
has won two games.

(i) Find the probability that Ben becomes the champion after playing exactly 2 games. [1]

(ii) Find the probability that Ben becomes the champion. [3]

(iii) Given that Tom becomes the champion, find the probability that he won the 2nd game. [4]
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Q244 : www.CasperYC.club/9709

A fair eight-sided die has faces marked 1, 2, 3, 4, 5, 6, 7, 8. The score when the die is thrown is the
number on the face the die lands on. The die is thrown twice.

� Event R is ‘one of the scores is exactly 3 greater than the other score’.

� Event S is ‘the product of the scores is more than 19’.

(i) Find the probability of R. [2]

(ii) Find the probability of S. [2]

(iii) Determine whether events R and S are independent. Justify your answer. [3]
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Q252 : www.CasperYC.club/9709

A biased die has faces numbered 1 to 6. The probabilities of the die landing on 1, 3 or 5 are each
equal to 0.1. The probabilities of the die landing on 2 or 4 are each equal to 0.2. The die is thrown
twice. Find the probability that the sum of the numbers it lands on is 9. [4]
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Q260 : www.CasperYC.club/9709

Megan sends messages to her friends in one of 3 different ways: text, email or social media. For each
message, the probability that she uses text is 0.3 and the probability that she uses email is 0.2. She
receives an immediate reply from a text message with probability 0.4, from an email with probability

0.15 and from social media with probability 0.6.

(i) Draw a fully labelled tree diagram to represent this information. [2]

(ii) Given that Megan does not receive an immediate reply to a message, find the probability that the
message was an email. [4]
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Ana meets her friends once every day. For each day the probability that she is early is 0.05 and the
probability that she is late is 0.75. Otherwise she is on time.

(i) Find the probability that she is on time on fewer than 20 of the next 96 days. [5]

(ii) If she is early there is a probability of 0.7 that she will eat a banana. If she is late she does not
eat a banana. If she is on time there is a probability of 0.4 that she will eat a banana. Given that
for one particular meeting with friends she does not eat a banana, find the probability that she is
on time. [4]
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One plastic robot is given away free inside each packet of a certain brand of biscuits. There are four
colours of plastic robot (red, yellow, blue and green) and each colour is equally likely to occur. Nick
buys some packets of these biscuits. Find the probability that

(i) he gets a green robot on opening his first packet, [1]

(ii) he gets his first green robot on opening his fifth packet. [2]

Nick’s friend Amos is also collecting robots.

(iii) Find the probability that the first four packets Amos opens all contain different coloured robots.
[3]
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A fair tetrahedral die has faces numbered 1, 2, 3, 4. A coin is biased so that the probability of showing

a head when thrown is 1
3
. The die is thrown once and the number n that it lands on is noted. The

biased coin is then thrown n times. So, for example, if the die lands on 3, the coin is thrown 3 times.

(i) Find the probability that the die lands on 4 and the number of times the coin shows heads is 2.
[3]

(ii) Find the probability that the die lands on 3 and the number of times the coin shows heads is 3.
[1]

(iii) Find the probability that the number the die lands on is the same as the number of times the coin
shows heads. [3]
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Q292 : www.CasperYC.club/9709

There are 300 students at a music college. All students play exactly one of the guitar, the piano or
the flute. The numbers of male and female students that play each of the instruments are given in the
following table.

Guitar Piano Flute

Female students 62 35 43

Male students 78 40 42

(i) Find the probability that a randomly chosen student at the college is a male who does not play
the piano. [1]

(ii) Determine whether the events ‘a randomly chosen student is male’ and ‘a randomly chosen
student does not play the piano’ are independent, justifying your answer. [2]
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Q299 : www.CasperYC.club/9709

The six faces of a fair die are numbered 1, 1, 1, 2, 3, 3. The score for a throw of the die, denoted by
the random variableW, is the number on the top face after the die has landed.

(i) Find the mean and standard deviation ofW . [3]

(ii) The die is thrown twice and the random variable X is the sum of the two scores. Draw up a
probability distribution table for X. [4]

(iii) The die is thrown n times. The random variable Y is the number of times that the score is 3.
Given that E(Y) = 8, find Var(Y). [3]
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Q307 : www.CasperYC.club/9709

The faces of a biased die are numbered 1, 2, 3, 4, 5 and 6. The random variable X is the score when

the die is thrown. The following is the probability distribution table for X.

x 1 2 3 4 5 6

P�X = x� p p p p 0.2 0.2

The die is thrown 3 times. Find the probability that the score is 4 on not more than 1 of the 3 throws.
[5]
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The random variable X takes the values −1, 1, 2, 3 only. The probability that X takes the value x is

kx2, where k is a constant.

(i) Draw up the probability distribution table for X, in terms of k, and find the value of k. [3]

(ii) Find E�X� and Var�X�. [3]
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Q323 : www.CasperYC.club/9709

At a funfair, Amy pays $1 for two attempts to make a bell ring by shooting at it with a water pistol.

� If she makes the bell ring on her first attempt, she receives $3 and stops playing. This means

that overall she has gained $2.

� If she makes the bell ring on her second attempt, she receives $1.50 and stops playing. This
means that overall she has gained $0.50.

� If she does not make the bell ring in the two attempts, she has lost her original $1.

The probability that Amy makes the bell ring on any attempt is 0.2, independently of other attempts.

(i) Show that the probability that Amy loses her original $1 is 0.64. [2]

(ii) Complete the probability distribution table for the amount that Amy gains. [4]

Amy’s gain ($)

Probability 0.64

(iii) Calculate Amy’s expected gain. [1]
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Sanket plays a game using a biased die which is twice as likely to land on an even number as on an
odd number. The probabilities for the three even numbers are all equal and the probabilities for the
three odd numbers are all equal.

(i) Find the probability of throwing an odd number with this die. [2]

Sanket throws the die once and calculates his score by the following method.

• If the number thrown is 3 or less he multiplies the number thrown by 3 and adds 1.

• If the number thrown is more than 3 he multiplies the number thrown by 2 and subtracts 4.

The random variable X is Sanket’s score.

(ii) Show that P(X = 8) = 2
9. [2]

The table shows the probability distribution of X.

x 4 6 7 8 10

P(X = x) 3
9

1
9

2
9

2
9

1
9

(iii) Given that E(X) = 58
9 , find Var(X). [2]

Sanket throws the die twice.

(iv) Find the probability that the total of the scores on the two throws is 16. [2]

(v) Given that the total of the scores on the two throws is 16, find the probability that the score on
the first throw was 6. [3]
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Q339 : www.CasperYC.club/9709

James has a fair coin and a fair tetrahedral die with four faces numbered 1, 2, 3, 4. He tosses the coin
once and the die twice. The random variable X is defined as follows.

� If the coin shows a head then X is the sum of the scores on the two throws of the die.

� If the coin shows a tail then X is the score on the first throw of the die only.

(i) Explain why X = 1 can only be obtained by throwing a tail, and show that P�X = 1� = 1
8. [2]

(ii) Show that P�X = 3� = 3
16. [4]

(iii) Copy and complete the probability distribution table for X. [3]

x 1 2 3 4 5 6 7 8

P�X = x� 1
8

3
16

1
8

1
16

1
32

Event Q is ‘James throws a tail’. Event R is ‘the value of X is 7’.

(iv) Determine whether events Q and R are exclusive. Justify your answer. [2]
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Q347 : www.CasperYC.club/9709

Two fair six-sided dice with faces numbered 1, 2, 3, 4, 5, 6 are thrown and the two scores are noted.
The difference between the two scores is defined as follows.

• If the scores are equal the difference is zero.

• If the scores are not equal the difference is the larger score minus the smaller score.

Find the expectation of the difference between the two scores. [5]
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In a probability distribution the random variable X takes the values −1, 0, 1, 2, 4. The probability
distribution table for X is as follows.

x −1 0 1 2 4

P�X = x� 1
4

p p 3
8

4p

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

(ii) Find E�X� and Var�X�. [3]

(iii) Given that X is greater than zero, find the probability that X is equal to 2. [2]
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Q362 : www.CasperYC.club/9709

A hotel has 90 rooms. The table summarises information about the number of rooms occupied each
day for a period of 200 days.

Number of rooms occupied 1 − 20 21 − 40 41 − 50 51 − 60 61 − 70 71 − 90

Frequency 10 32 62 50 28 18

(i) Draw a cumulative frequency graph on graph paper to illustrate this information. [4]

(ii) Estimate the number of days when over 30 rooms were occupied. [2]

(iii) On 75% of the days at most n rooms were occupied. Estimate the value of n. [2]
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Q370 : www.CasperYC.club/9709

A typing test is taken by 111 people. The numbers of typing errors they make in the test are
summarised in the table below.

Number of typing errors 1 − 5 6 − 20 21 − 35 36 − 60 61 − 80

Frequency 24 9 21 15 42

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

(ii) Calculate an estimate of the mean number of typing errors for these 111 people. [3]

(iii) State which class contains the lower quartile and which class contains the upper quartile. Hence
find the least possible value of the interquartile range. [3]
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Q378 : www.CasperYC.club/9709

A group of children played a computer game which measured their time in seconds to perform a
certain task. A summary of the times taken by girls and boys in the group is shown below.

Minimum Lower quartile Median Upper quartile Maximum

Girls 5 5.5 7 9 13

Boys 4 6 8.5 11 16

(i) On graph paper, draw two box-and-whisker plots in a single diagram to illustrate the times taken
by girls and boys to perform this task. [3]

(ii) State two comparisons of the times taken by girls and boys. [2]
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Q386 : www.CasperYC.club/9709

In a survey 55 students were asked to record, to the nearest kilometre, the total number of kilometres
they travelled to school in a particular week. The results are shown below.

5 5 9 10 13 13 13 15 15 15 15
16 18 18 18 19 19 20 20 20 20 21

21 21 21 23 25 25 27 27 29 30 33
35 38 39 40 42 45 48 50 50 51 51
52 55 57 57 60 61 64 65 66 69 70

(i) On the grid, draw a box-and-whisker plot to illustrate the data. [5]

An ‘outlier’ is defined as any data value which is more than 1.5 times the interquartile range above the

upper quartile, or more than 1.5 times the interquartile range below the lower quartile.

(ii) Show that there are no outliers. [2]
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Q394 : www.CasperYC.club/9709

The following histogram illustrates the distribution of times, in minutes, that some students spent
taking a shower.
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(i) Copy and complete the following frequency table for the data. [3]

Time (t minutes) 2 < t ≤ 4 4 < t ≤ 6 6 < t ≤ 7 7 < t ≤ 8 8 < t ≤ 10 10 < t ≤ 16

Frequency

(ii) Calculate an estimate of the mean time to take a shower. [2]

(iii) Two of these students are chosen at random. Find the probability that exactly one takes between
7 and 10 minutes to take a shower. [3]
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Q402 : www.CasperYC.club/9709

The following histogram summarises the times, in minutes, taken by 190 people to complete a race.

2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0
100 200 300 400

Time in
minutes

Frequency
density

(i) Show that 75 people took between 200 and 250 minutes to complete the race. [1]

(ii) Calculate estimates of the mean and standard deviation of the times of the 190 people. [6]

(iii) Explain why your answers to part (ii) are estimates. [1]
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The masses, in grams, of components made in factory A and components made in factoryB are shown
below.

Factory A 0.049 0.050 0.053 0.054 0.057 0.058 0.058
0.059 0.061 0.061 0.061 0.063 0.065

Factory B 0.031 0.056 0.049 0.044 0.038 0.048 0.051
0.064 0.035 0.042 0.047 0.054 0.058

(i) Draw a back-to-back stem-and-leaf diagram to represent the masses of components made in the
two factories. [5]

(ii) Find the median and the interquartile range for the masses of components made in factory B.
[3]

(iii) Make two comparisons between the masses of components made in factory A and the masses of
those made in factory B. [2]
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The heights, in cm, of the 11 members of the Anvils athletics team and the 11 members of the Brecons
swimming team are shown below.

Anvils 173 158 180 196 175 165 170 169 181 184 172

Brecons 166 170 171 172 172 178 181 182 183 183 192

(i) Draw a back-to-back stem-and-leaf diagram to represent this information, with Anvils on the
left-hand side of the diagram and Brecons on the right-hand side. [4]

(ii) Find the median and the interquartile range for the heights of the Anvils. [3]

The heights of the 11 members of the Anvils are denoted by x cm. It is given that Σx = 1923 and

Σx2 = 337 221. The Anvils are joined by 3 new members whose heights are 166 cm, 172 cm and
182 cm.

(iii) Find the standard deviation of the heights of all 14 members of the Anvils. [4]
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The heights, x cm, of a group of 82 children are summarised as follows.

Σ(x − 130) = −287, standard deviation of x = 6.9.

(i) Find the mean height. [2]

(ii) Find Σ(x − 130)2. [2]

www.CasperYC.club
DrYuFromShanghai@QQ.com

http://www.CasperYC.club/9709
http://www.casperyc.club/mystuff/KS5/9709/ByTopic-sols/P5/9709_s10_qp_63_Q2_ans.jpg


9709 By Topic MEAN AND VARIANCE Page 440 of 475
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The heights, x cm, of a group of 28 people were measured. The mean height was found to be 172.6 cm
and the standard deviation was found to be 4.58 cm. A person whose height was 161.8 cm left the
group.

(i) Find the mean height of the remaining group of 27 people. [2]

(ii) Find Σ x2 for the original group of 28 people. Hence find the standard deviation of the heights of
the remaining group of 27 people. [4]
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In the past, the mean time taken by Freda for a particular daily journey was 39.2 minutes. Following
the introduction of a one-way system, Freda wishes to test whether the mean time for the journey
has decreased. She notes the times, t minutes, for 40 randomly chosen journeys and summarises the

results as follows.

n = 40 Σt = 1504 Σt2 = 57 760

(a) Calculate unbiased estimates of the population mean and variance of the new journey time. [3]

(b) Test, at the 5% significance level, whether the population mean time has decreased. [5]
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Anita made observations of the maximum temperature, t ◦C, on 50 days. Her results are summarised
by Σ t = 910 and Σ(t − t)2 = 876, where t denotes the mean of the 50 observations. Calculate t and
the standard deviation of the observations. [3]
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Find the mean and variance of the following data. [3]

5 −2 12 7 −3 2 −6 4 0 8
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The Quivers Archery club has 12 Junior members and 20 Senior members. For the Junior members,
the mean age is 15.5 years and the standard deviation of the ages is 1.2 years. The ages of the Senior

members are summarised by Σy = 910 and Σy2 = 42 850, where y is the age of a Senior member in
years.

(i) Find the mean age of all 32 members of the club. [2]

(ii) Find the standard deviation of the ages of all 32 members of the club. [4]
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