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Permutations and Combinations
(Past Year Topical Questions 2010-2015)

May/June 2010 (61)
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]

(i} Another set consists of & plastic mugs each of a different design and 3 china mugs cach of a
different design. Find in how many ways these 9 mugs can be armanged in a row if the china
mugs arc all separated from each other. [3]

(iii) Another set consists of 3 identical red mugs, 4 identical blue mugs and 7 identical vellow 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]

May/June 2010 (62)

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.
(i) 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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May/June 2010 (63)

4  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 arangements il

(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 cach other and the 2 cans of green tea are not next o each other.
[3]

October/November 2010 (61)
6

o000

Pegs are to be placed in the four holes shown, one in cach hole. The pegs come in different colours
and pegs of the same colour are identical, Calculate how many different arrangements of coloured
pegs in the four holes can be made using

(i) 6 pegs, all of different colours, (1]
(ii) 4 pegs consisting of 2 blue pegs, | orange peg and 1 yellow peg. [1]

Beryl has 12 pegs consisting of 2 red, 2 blue, 2 green, 2 orange, 2 yellow and 2 black pegs. Calculate
how many different arrangements of coloured pegs in the 4 holes Beryl can make using

(iii) 4 different colours, [1]

(iv) 3 different colours, (3]

(v) any of her 12 pegs. (3]
2
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October/November 2010 (62)

7 A commiltes of 6 people, which must contain at least 4 men and at least 1 woman, 15 10 be chosen
from 10 men and 9 women.

(i} Find the number of possible committees that can be chosan. 3]

(ii} Find the probability that one particular man, Albert, and one particular woman, Tracey, are both

on the committes. i1
(iii} Find the number of possible committees that include either Albert or Trucey but not both,  [3]

(i¥} The commitiee that is chosen consists of 4 men and 2 women, They quene up randomly ina line
for refreshments. Find the probability that the women are nod next to each other in the gueue.
131

October/November 2010 (63)
[
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A small acroplane has 14 seats for passengers. The seats are arranged in 4 rows of 3 seais and a back
row of 2 seats (see dingram). 12 passengers board the acroplane.

(i) How many possible seating arrangements are there for the 12 passengers? Give your answer
comect to 3 significant fipures. 12]

These 12 passengers consist of 2 married couples (Mrand Mrs Lin and Mr and Mrs Brown), 5 students
and 3 business people.

(i} The 3 business people sit in the front row. The 5 students each sitat a window seat. Mr and Mrs

Lin =it in the same row on the same side of the aisle. Mr and Mrs Brown sit in another row on

the same side of the aisle, How many possible seating arrangements are there? 141
(iii} If, instead, the 12 passengers are seated randomly, find the probability that Mrs Lin sits directly
behind a student and Mrs Brown sits in the front row, [4]

3
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4 A cricket team of 11 players is to be chosen from 21 players consisting of 10 batsmen, 9 bowlers
and 2 wicketkeepers. The team must include at least S batsmen, at least 4 bowlers and at least
1 wicketkeeper.

(i) Find the number of different ways in which the team can be chosen. 4]

Each player in the team is given a present. The presents consist of 5 identical pens, 4 identical diaries
and 2 identical notebooks.

(i) Find the number of different arrangements of the presents if they are all displayed in arow, [1]

(iii) 10 of these 11 presents are chosen and arranged in a row. Find the number of different
arrangements that are possible, [3]

May/June 2011 (62)

4 (1) Find the number of different ways that the 9 letters of the word HAPPINESS can be arranged in
a line. 1]

(ii) The 9 letters of the word HAPPINESS are arranged in random order in a line. Find the probability

that the 3 vowels (A, E, I) are not all next to each other. (4]
(iii) Find the number of different selections of 4 letters from the 9 letters of the word HAPPINESS
which contain no Ps and ¢ither one or two Ss. (3]
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May/June 2011 (63)

2 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? mn

(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? 13]

October/November 2011 (61)
6 (a) Find the number of different ways in which the 12 letters of the word STRAWBERRIES can be

arranged
(i) if there are no restrictions, 12)
(ii) if the 4 vowels A, E, E, I must all be together. 13)

(b) (i) 4 astronauts are chosen from a certain number of candidates. If order of choosing is not
taken into account, the number of ways the astronauts can be chosen is 3876. How many
ways are there if order of choosing is taken into account? 12]

(ii) 4 astronauts are chosen to go on a mission, Each of these astronauts can take 3 personal
possessions with him. How many different ways can these 12 possessions be arranged in a
row if cach astronaut’s possessions are kept together? 2]
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October/November 2011 (62)

2 Twelve coins are tossed and placed in a line. Each coin can show either a head or a tail.
(i) Find the number of different arrangements of heads and tails which can be obtained. i2)

(ii) Find the number of different arrangements which contain 7 heads and 5 tails, i1

3 (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]

October/November 2011 (63)

4  Mary saves her digital images on her computer in three separate folders named “‘Family®, ‘Holiday"
and ‘Friends'. Her family folder contains 3 images, her holiday folder contains 4 images and her
friends folder contains 8 images. All the images are different.

(i) Find in how many ways she can arrange these 15 images in a row across her computer screen if
she keeps the images from cach folder together. 13]

(ii) Find the number of different ways in which Mary can choose 6 of these images if there are 2
from each folder. 2]

(iii) Find the number of different ways in which Mary can choose 6 of these images if there are at
least 2 images from the friends folder and at least 1 image from each of the other two folders.
(4]
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May/June 2012 (61)

T (a) Seven fnends together with their respective partners all meet up for a meal. To commemorate
the occasion they arrange for a photograph to be taken of all 14 of them standing in a lime.

(i) How many different arrangements are there if each friend is standing next to his or her

partner? [3]

(li) How many different arrangements are there if the 7 friends all stand together and the 7

partners all stand together? (2]

(b} A group of 9 people consists of 2 boys, 3 girls and 4 adulis. In how many ways can a team of 4
be chosen if

(i} both boys are in the team, [1]

(i) the adulis are either all in the team or all ol in the eam, [2]

(hif) af leasti 2 girls are in the eam? [2]

May/June 2012 (62)

5  AnEnglish examination consisis of 8 guestions in Part A and 3 questions in Pant B. Candidates must
choose & questions. The order in which questions are chogen does not matter. Find the number of
ways in which the 6 questions can be chosen in each of the following cases.

(i) There are no resinctions on which questions can be chosen. [1]
(i) Candidates must choose ai least 4 gquestions from Part A, [3]
(iii) Candidates must either choose both question 1 and question 2 in Pant A, or choose neither of
these questions. [3]

7
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May/June 2012 (63)

3 (i} In how many ways can all 9 letters of the word TELEPHONE be arranged in a line if the letters
P and L. must be at the ends? 2]

How many different selections of 4 letters can be made from the 9 letters of the word TELEFHONE

if

(i} there are no Es, (1l
(i) there is exactly 1 E, 2]
(iv) there are no restrictions? (4]

October/November 2012 (61)

7 (&) Inasweet shop 5 identical packets of wffees, 4 identical packers of fruit gums and 9 identical
packeis of chocolates are arranged in a line on a shelf. Find the number of different arrangemenis
of the packets that are possible if the packets of chocolates are kept together. [2]

(b} Jessica buys 8 different packets of biscuits. She then chooses 4 of these packets.

(i) How many different choices are possible if the order in which Jessica chooses the 4 packets
is laken into account? [2]

The & packets include 1 packet of chocolate biscuits and 1 packet of custard creams.

(i) How many different choices are possible if the order in which Jessica chooses the 4 packets
is taken into sccount and the packet of chocolate biscuits and the packet of custard creams

are both chosen? [3]
(e} 9 different fruit pies are to be divided between 3 people so that each person gets an odd number
of pies. Find the number of ways this can be done, [3]

8
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October/November 2012 (62)

5 (a) A team of 3 boys and 3 girls is to be chosen from a group of 12 boys and 9 girls to enter a
competition, Tom and Henry are two of the boys in the group, Find the number of ways in which
the team can be chosen if Tom and Henry are either both in the team or both not in the team. [3]

(b) The back row of a cinema has 12 seats, all of which are empty. A group of 8 people, including
Mary and Frances, sit in this row. Find the number of different ways they can sit in these 12

seats if

(i) there are no restrictions, (1]
(ii) Mary and Frances do not sit in seats which are next to each other, [3]
(iii) all 8 people sit together with no empty seats between them, [3]

October/November 2012 (63)

6 (a) A chessteam of 2 girls and 2 boys is to be chiosen from the 7 girls and 6 boys in the chess club.
Find the number of ways this can be done if 2 of the girls are twins and are either both in the
team or both not in the team. [3]

(b) (i) Thedigitsof the number 1 244 687 can be rearranged to give many different 7-digit numbers.

How many of these 7-digit numbers are even? (4]
(ii) How many different numbers between 20000 and 30 000 can be formed using 5 different
digits from the digits 1, 2,4, 6,7, 87 [2]

(c) Helen has some black tiles, some white tiles and some grey tiles. She places a single row of
8 tiles above her washbasin. Each tile she places is equally likely to be black, white or grey,
Find the probability that there are no tiles of the same colour next to each other. 3]
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May/June 2013 (61)

&  Four familics go to a theme park together. Mr and Mrs Lin take their 2 children, MrO'Connor takes
his 2 children. Mr and Mrs Ahmed take their 3 children. Mrs Buron takes her =on. The 14 people
all have to go through a tumstile one at a tme o enter the theme park.

(i) In how many different orders can the 14 people go through the turnstile if each family stays
together? 3]

(ii} In how many different orders can the 8 children and 6 adults go through the twrnstile i no two
adults go consecutively? [3]

Once inside the theme park, the children go on the roller-coaster.  Each roller-coaster car holds 3

people.
(i) In how many different ways can the 8 children be divided into two groups of 3 and one group of
2 1o go on the roller-coaster? 3]
May/June 2013 (62)

6 A town council plans to plant 12 trees along the centre of a main road. The council buys the trees
from a garden centre which has 4 different hibiscus trees, 9 different jacaranda trees and 2 different
oleander trees for sale.

(i) How many different selections of 12 trees can be made if there must be at least 2 of each type of
tree? (4]

The council buys 4 hibiscus trees, 6 jacaranda trees and 2 oleander trees.
(ii) How many different arrangements of these 12 trees can be made if the hibiscus trees have to be
next to each other, the jacaranda trees have to be next to cach other and the oleander trees have

to be next to each other? [3)

(i) How many different arrangements of these 12 trees can be made if no hibiscus tree is next to
another hibiscus tree? (3]

10
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May/June 2013 (63)

7  There are 10 spaniels, 14 retrievers and 6 poodles at a dog show. 7 dogs are selected to go through to
the final.

(i) How many selections of 7 different dogs can be made if there must be at least | spaniel, at least
2 retrievers and at least 3 poodles? i4]

2 spaniels, 2 retrievers and 3 poodles go through to the final, They are placed in a line.

(ii) How many different arrangements of these 7 dogs are there if the spanicls stand together and the
retrievers stand together? (3]

(iii) How many different arrangements of these 7 dogs are there if no poodle is next to another poodle?
(3]

October/November 2013 (61)

6 A shop has 7 different mountain bicycles, S different racing bicycles and 8 different ordinary bicycles
on display. A cycling club selects 6 of these 20 bicycles to buy.

(i) How many different selections can be made if there must be no more than 3 mountain bicycles
and no more than 2 of each of the other types of bicycle? [4)

The cycling club buys 3 mountain bicycles, | racing bicycle and 2 ordinary bicycles and parks them
in a cycle rack, which has a row of 10 empty spaces.

(ii) How many different arrangements are there in the cycle rack if the mountain bicycles are all
together with no spaces between them, the ordinary bicycles are both together with no spaces

between them and the spaces are all together? [3]
(iii) How many different arrangements are there in the cycle rack if the ordinary bicycles are at each
end of the bicycles and there are no spaces between any of the bicycles? (3]

11
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October/November 2013 (62)

6  The 11 letters of the word REMEMBRANCE are arranged in a line.
(i) Find the number of different arrangements if there are no restrictions. i
(ii) Find the number of different arrangements which start and finish with the letter M. (2]

(iii) Find the number of different arrangements which do not have all 4 vowels (E, E, A, E) next o
each other. (3]

4 letters from the letters of the word REMEMBRANCE are chosen.

(iv) Find the number of different selections which contain no Ms and no Rs and at least 2 Es.  [3]

October/November 2013 (63)

& (i) Find the number of different ways that the 9 letters of the word AGGREGATE can be arranged
in a ling if the first letter is R, 2]

{ii} Find the number of different ways that the 9 letters of the word AGGREGATE can be arranged
in a ling if the 3 leners G are together, bath letiers A are together and both leners E are wogether,
2]

{lif) The leiters G, R and T are consonants and the letters A and E are vowels. Find the number of
different ways that the 9 letters of the word AGGREGATE can be ammanged in a line if consonants
and vowels occur alternately. 3]

(i¥} Find the number of different sclections of 4 letters of the word AGGREGATE which contain
exactly 2 Gs or exactly 3 Gs. 3]

12
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May/June 2014 (61)
6  Find the number of different ways in which all 8 letters of the word TANZANIA can be arranged so
that
(i) all the letters A are together, (2]

(ii) the first letter is a consonant (T, N, Z), the second letter is a vowel (A, I), the third letier 1s a
consonant, the fourth letter is a vowel, and so on alternately, (3]

4 of the 8 letters of the word TANZANIA are selected. How many possible selections contain

(iif) exactly 1 Nand 1 A, (2]
(iv) exactly 1 N? 3]
May/June 2014 (62)

2 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 cach
year-group. (4]

5  Find how many different numbers can be made from some or all of the digits of the number 1 345 789
if

(i) all seven digits are used, the odd digits are all together and no digits are repeated, 2]

(ii) the numbers made are even numbers between 3000 and 5000, and no digits are repeated,  [3]

(iii) the numbers made are multiples of 5 which are less than 100X, and digits can be repeated.  [3]

13
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May/June 2014 (63)
7 Nine cards are numbered 1, 2, 2, 3, 3, 4, 6, 6, 6.

(i) All nine cards are placed in a line, making a 9-digit number. Find how many different 9-digit
numbers can be made in this way

(a) if the even digits are all together, [4]
(b) if the first and last digits are both odd. 13]

(ii) Three of the nine cards are chosen and placed in a line, making a 3-digit number. Find how
many different numbers can be made in this way

(a) if there are no repeated digits, (2]
(b) if the number is between 200 and 300. (2]

October/November 2014 (61)

7 A committee of & people is 1o 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 comminee, [4]

(i} if the committee consists of 3 men and 3 women but two particular men refuse 1o be on the
commitice together? [3]

One particular commities consists of 5 women and 1 man,

(i} In how many different ways can the commitice members be arranged in a line if the man is not
at either end? [3]

14
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October/November 2014 (62)

1  The 50 members of a club include both the club president and the club treasurer. All 50 members
want to go on 4 coach tour, but the coach only has room for 45 people. In how many ways can 45
members e chosen if both the club president and the club ireasurer must be included? [3]

2  Find the number of different ways that 6 boys and 4 girls can stand in a line if
(D) all 6 boys stand next to each other, [3]
(i} no girl stands next to another girl. [3]

October/November 2014 (63)

6 (a) Seven fair dice cach 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

o4, [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]
May/June 2015 (61)

7 (a) Find how many different numbers can be made by arranging all nine digits of the number
223677888 if

(i) there are no restrictions, 2]

(i) the number made is an even number, 4]

(b) Sandra wishes to buy some applications (apps) for her smartphone but she only has enough
money for 5 apps in total. There are 3 train apps, 6 social network apps and 14 games apps
available, Sandra wants to have at least | of each type of app. Find the number of different
possible selections of 5 apps that Sandra can choose., 5]

15
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May/June 2015 (62)
6 (a) Find the number of different ways the 7 letiers of the word BANANAS can be arranged
(i} of the first letter 1s N and the last letter 1s B, [3]
(iiy if all the letters A are next to each other. [3]

(b} Find the number of ways of selecting a group of 9 people from 14 if two particular people cannot
hath be in the group together. (3]

May/June 2015 (63)

T Rachel has 3 types of omament. She has 6 different wooden animals, 4 different sea-shells and
3 different potiery ducks.

(i} She lets her daughter Cherry choose 5 ormnaments to play with. Cherry chooses at least 1 of each
tvpe of ornament. How many different selections can Cherry make? [5]

Rachel displays 10 of the 13 omaments in a row on her window-sill, Find the number of different
arrangements that are possible if

(ii) she has a duck ar each end of the row and oo ducks anywhere else, [3]

(iii} she has a duck at each end of the row and wooden animals and sea-zshells are placed alternately
in the positions in between. [3]

October/November 2015 (61)
5 (a) Find the number of ways in which all nine letters of the word TENNESSEE can be arranged

(i) if all the letters E are together, 3]

(ii) if the T is at one end and there is an S at the other end. 3]

(b) Four letters are selected from the nine letters of the word VENEZUELA. Find the number of
possibie selections which contain exactly one E. 3]

16
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October/November 2015 (62)

4 A group of 8 friends travels to the airport in two taxis, P and Q. Each taxi can take 4 passengers.

(i) The 8 friends divide themselves into two groups of 4, one group for taxi P and one group for taxi
Q, with Jon and Sarah travelling in the same taxi. Find the number of different ways in which

this can be done. (3]
Taxi P Taxi Q
D D D D
Back [ [) Front Back | [) Front
D D

Each taxi can take 1 passenger in the front and 3 passengers in the back (see diagram). Mark sits in
the front of taxi P and Jon and Sarah sit in the back of taxi P next to cach other.

(ii) Find the number of different seating arrangements that are now possible for the 8 friends,  [4]

October/November 2015 (63)

5 ia) Find the number of differcnt wayvs that the 13 letters of the word ACCOMMODATION can be
arranged in a line if all the vowels (A, 1, O) are next to each other. 13]

(b} There are 7 Chinese, 6 European and 4 American students at an international conference. Four of
the students are 1o be chosen (o take part in a elevision broadcast. Find the number of different
wauys the students can be chosen if at least one Chinese and at least one European student are
inmcluded, [5]

17
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