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1 The 40 members of a club include Ranuf and Saed. All 40 members will travel to a concert.

35 members will travel in a coach and the other 5 will travel in a car. Ranuf will be in the coach and
Saed will be in the car.

In how many ways can the members who will travel in the coach be chosen? [3]

2 An ordinary fair die is thrown repeatedly until a 1 or a 6 is obtained.

(a) Find the probability that it takes at least 3 throws but no more than 5 throws to obtain a 1 or a 6.

[3]
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1  The 26 members of the local sports club include Mr and Mrs Khan and their son Abad. The club is
holding a party to celebrate Abad’s birthday, but there is only room for 20 people to attend.

In how many ways can the 20 people be chosen from the 26 members of the club, given that Mr and
Mrs Khan and Abad must be included? [2]
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1 A bag contains 12 marbles, each of a different size. 8 of the marbles are red and 4 of the marbles are

blue.
How many different selections of 5 marbles contain at least 4 marbles of the same colour? (4]
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2 A group of 6 people is to be chosen from 4 men and 11 women.

(a) In how many different ways can a group of 6 be chosen if it must contain exactly 1 man? [2]

Two of the 11 women are sisters Jane and Kate.

(b) In how many different ways can a group of 6 be chosen if Jane and Kate cannot both be in the
group? [3]
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2 (a) Find the number of ways in which a committee of 6 people can be chosen from 6 men and
8 women if it must include 3 men and 3 women. [2]

A different committee of 6 people is to be chosen from 6 men and 8 women. Three of the 6 men are
brothers.

(b) Find the number of ways in which this committee can be chosen if there are no restrictions on
the numbers of men and women, but it must include no more than two of the brothers. [3]
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4  In a music competition, there are 8 pianists, 4 guitarists and 6 violinists. 7 of these musicians will be
selected to go through to the final.
How many different selections of 7 finalists can be made if there must be at least 2 pianists, at least
1 guitarist and more violinists than guitarists? [4]
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4  Richard has 3 blue candles, 2 red candles and 6 green candles. The candles are identical apart from
their colours. He arranges the 11 candles in a line.

(a) Find the number of different arrangements of the 11 candles if there is a red candle at each end.

(2]

(b) Find the number of different arrangements of the 11 candles if all the blue candles are together
and the red candles are not together. [4]
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2  There are 6 men and 8 women in a Book Club. The committee of the club consists of five of its
members. Mr Lan and Mrs Lan are members of the club.

(a) Inhow many different ways can the committee be selected if exactly one of Mr Lan and Mrs Lan

must be on the committee? [2]

(b) In how many different ways can the committee be selected if Mrs Lan must be on the committee

and there must be more women than men on the committee? [4]
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3 A committee of 6 people is to be chosen from 9 women and 5 men.

(a) Find the number of ways in which the 6 people can be chosen if there must be more women than
men on the committee. [3]

The 9 women and 5 men include a sister and brother.

(b) Find the number of ways in which the committee can be chosen if the sister and brother cannot
both be on the committee. [3]
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5 A group of 12 people consists of 3 boys, 4 girls and 5 adults.

(a) In how many ways can a team of 5 people be chosen from the group if exactly one adult is
included? [2]

(b) In how many ways can a team of 5 people be chosen from the group if the team includes at least
2 boys and at least 1 girl? [4]
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The same group of 12 people stand in a line.

(¢) How many different arrangements are there in which the 3 boys stand together and an adult is at
each end of the line? [4]
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6  Inagroup of 25 people there are 6 swimmers, 8 cyclists and 11 runners. Each person competes in only
one of these sports. A team of 7 people is selected from these 25 people to take part in a competition.

(a) Find the number of different ways in which the team of 7 can be selected if it consists of exactly
1 swimmer, at least 4 cyclists and at most 2 runners. [4]

For another competition, a team of 9 people consists of 2 swimmers, 3 cyclists and 4 runners. The
team members stand in a line for a photograph.

(b) How many different arrangements are there of the 9 people if the swimmers stand together, the
cyclists stand together and the runners stand together? [2]
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(c) How many different arrangements are there of the 9 people if none of the cyclists stand next to
each other? (4]
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6  Jai and his wife Kaz are having a party. Jai has invited five friends and each friend will bring his wife.

(a) At the beginning of the party, the 12 people will stand in a line for a photograph.

(i) How many different arrangements are there of the 12 people if Jai stands next to Kaz and
each friend stands next to his own wife? [3]

(il) How many different arrangements are there of the 12 people if Jai and Kaz occupy the two
middle positions in the line, with Jai’s five friends on one side and the five wives of the
friends on the other side? (2]
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(b) For a competition during the party, the 12 people are divided at random into a group of 5, a group
of 4 and a group of 3.

Find the probability that Jai and Kaz are in the same group as each other. [5]
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In a restaurant, the tables are rectangular. Each table seats four people: two along each of the longer
sides of the table (see diagram). Eight friends have booked two tables, X and Y. Rajid, Sue and Tan
are three of these friends.

(a) The eight friends will be divided into two groups of 4, one group for table X and one group for
table Y.

Find the number of ways in which this can be done if Rajid and Sue must sit at the same table as
each other and Tan must sit at the other table. [3]

When the friends arrive at the restaurant, Rajid and Sue now decide to sit at table X on the same side
as each other. Tan decides that he does not mind at which table he sits.

(b) Find the number of different seating arrangements for the 8 friends. [3]
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As they leave the restaurant, the 8 friends stand in a line for a photograph.

(¢) Find the number of different arrangements if Rajid and Sue stand next to each other, but neither
is at an end of the line. [4]
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5 A security code consists of 2 letters followed by a 4-digit number. The letters are chosen from
{A, B, C, D, E} and the digits are chosen from {1, 2, 3,4, 5, 6, 7}. No letter or digit may appear more
than once. An example of a code is BE3216.

(a) How many different codes can be formed? [2]
(b) Find the number of different codes that include the letter A or the digit 5 or both. [3]
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A security code is formed at random.

(¢) Find the probability that the code is DE followed by a number between 4500 and 5000. [3]
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5 Raman and Sanjay are members of a quiz team which has 9 members in total. Two photographs of
the quiz team are to be taken.

For the first photograph, the 9 members will stand in a line.

(a) How many different arrangements of the 9 members are possible in which Raman will be at the
centre of the line? [1]

(b) How many different arrangements of the 9 members are possible in which Raman and Sanjay are
not next to each other? [3]
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For the second photograph, the members will stand in two rows, with 5 in the back row and 4 in the
front row.

(¢) In how many different ways can the 9 members be divided into a group of 5 and a group of 4?

(2]

(d) For a random division into a group of 5 and a group of 4, find the probability that Raman and
Sanjay are in the same group as each other. [4]
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6 A Social Club has 15 members, of whom 8 are men and 7 are women. The committee of the club
consists of 5 of its members.

(a) Find the number of different ways in which the committee can be formed from the 15 members
if it must include more men than women. [4]

© UCLES 2022 9709/51/0/N/22

www.pastpaperpenguin.com



11

The 15 members are having their photograph taken. They stand in three rows, with 3 people in the
front row, 5 people in the middle row and 7 people in the back row.

(b) Inhow many different ways can the 15 members of the club be divided into a group of 3, a group
of 5 and a group of 7? [3]

In one photograph Abel, Betty, Cally, Doug, Eve, Freya and Gino are the 7 members in the back row.

(¢) In how many different ways can these 7 members be arranged so that Abel and Betty are next to
each other and Freya and Gino are not next to each other? [3]
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6 Mr and Mrs Ahmed with their two children, and Mr and Mrs Baker with their three children, are
visiting an activity centre together. They will divide into groups for some of the activities.

(a) In how many ways can the 9 people be divided into a group of 6 and a group of 3? [2]

5 of the 9 people are selected at random for a particular activity.

(b) Find the probability that this group of 5 people contains all 3 of the Baker children. [3]
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All 9 people stand in a line.

(¢) Find the number of different arrangements in which Mr Ahmed is not standing next to Mr Baker.

[3]

(d) Find the number of different arrangements in which there is exactly one person between
Mr Ahmed and Mr Baker. [3]
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7 A group of 15 friends visit an adventure park. The group consists of four families.

* Mr and Mrs Kenny and their four children
* Mr and Mrs Lizo and their three children
e Mrs Martin and her child

* Mr and Mrs Nantes

The group travel to the park in three cars, one containing 6 people, one containing 5 people and one
containing 4 people. The cars are driven by Mr Lizo, Mrs Martin and Mr Nantes respectively.

(a) In how many different ways can the remaining 12 members of the group be divided between the
three cars? [3]

The group enter the park by walking through a gate one at a time.

(b) In how many different orders can the 15 friends go through the gate if Mr Lizo goes first and
each family stays together? [3]
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In the park, the group enter a competition which requires a team of 4 adults and 3 children.

(¢) In how many ways can the team be chosen from the group of 15 so that the 3 children are all
from different families? [2]

(d) In how many ways can the team be chosen so that at least one of Mr Kenny or Mr Lizo is
included? (3]
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