Counting Strategies
Exercise 1 – Systematic Counting and Listing
1. At a restaurant, there is a choice of
Avocado (A), Beans (B) or Cauliflower
(C) for starter, and a choice of Dog
(D), Escalopes (E) and Frog Legs (F) for
main course. List out all the nine
possible combinations of starter and
main course (e.g. ‘BF’).
2. [JMC 2006 Q4] How
many triangles of any
size are there in this
diagram?
A 8 B 10 C 12 D 14 E 16
3. [JMC 2013 Q12]
How many
hexagons are
there in the diagram?
A 4 B 6
C 8
D 10 E 12
4. [SMC 2001 Q3] The
diagram shows a regular
hexagon divided up into
six equilateral triangles.
How many quadrilaterals
are there in the diagram?
A 6 B 8
C 10 D 12 E 14
5. [JMC 2006 Q17] In how many
different ways can a row of five
“on/off” switches be set so that no
two adjacent switches are in the “off”
position?
A 5 B 10 C 11 D 13 E 15
6. [Kangaroo Pink 2005 Q8] In
the diagram there are 7
squares. What is the
difference between the
number of triangles and the
number of squares in the diagram?
A 0 B 1
C 2
D 3 E 4
7. [JMO 2011 A6] The diagram
shows a grid of 16 identical
equilateral triangles. How
many different rhombuses
are there made up of two adjacent
small triangles?
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8. [TMC Regional 2008 Q3] In
total how many triangles of
any size are there in the
diagram?
9.

[TMC Final 2012 Q6] Find the number
of squares formed by the lines of this
5 by 7 rectangular grid of squares.

10. [JMO 1997 A8] Given a cube, each
selection of three vertices 𝐴, 𝐵, 𝐶
produces a triangle. How many of
these triangles are right-angled
triangles? (Triangles may only be on
the faces of the cube)
11. Each hour a pirate ship can either sail
1km West (W), 1km East (E), 1km
North (N) or 1km South (S). It must
always be moving. List all the ways in
which the ship can end up 2km North
after 4 hours (e.g. ‘NNWE’) and count
the number of possible journeys.
(Hint: it may help to break the
problem down possible sets of four
movements, e.g. a N, N, W and E, and
then considering the possible
orderings of each possible set).
12. [TMC Regional 2014 Q4] Every day
Keith has a breakfast, a lunch and a
dinner. The options for each meal are:

One day Keith eats four items. In how
many different ways can he do this?

13. [JMO 2004 A10] The Famous Five
have been given 20 sweets as a
reward for solving a tricky crime. They
have agreed that the oldest of them
must receive more than the next
oldest, who must receive more than
the next oldest, and so on. Assuming
that each of the five gets at least one
sweet, in how many different ways
can they share the sweets?
14.

[Cayley 2007 Q4] How many rightangled triangles can be made by
joining three vertices of a cube? (This
time triangles formed may also go
inside the cube)

15. There are 5 people in a room. How
many ways are there of forming two
teams of people, where each team
must have at least one person.

Exercise 2

One of the men and one of the women are
going to be chosen to make a pair to sing the
first song.
(a) Work out the number of different pairs
that can be chosen. (2 marks)
Two of the men are to be chosen to make a
pair to sing the second song.
Ben thinks the number of different pairs that
can be chosen is 136
Mark thinks the number of different pairs that
can be chosen is 272
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A

1
4

B

4
7

C

1
2

D

5
7

E 1

17. [Kangaroo Pink 2009 Q23] A kangaroo
is sitting in the Australian outback. He
plays a game in which he may only
jump 1 metre at a time, either North,
East, South or West. At how many
different points could he end up after
10 jumps?
A 100
B 121
C 400
D 441
E none of these

1. There are 95 girls and 87 boys in Year 13
at a school.

Example
There are 17 men and 26 women in a choir.
The choir is going to sing at a concert.

(b) Who is correct, Ben or Mark?
Give a reason for your answer.

16. [IMC 2009 Q22] A square is
divided into eight congruent
triangles, as shown. Two of
these triangles are selected at
random and shaded black.
What is the probability that the
resulting figure has at least one axis of
symmetry?

(1 mark)

One girl is going to be chosen for the role
of Head Girl. A different girl is going to be
chosen for the role of Deputy Head Girl.
One boy is going to be chosen for the role
of Head Boy. A different boy is going to be
chosen for the role of Deputy Head Boy.
Work out how many different ways this
can be done.
2. Pavel has a combination lock.
Pavel has to set each part of the lock to a
digit between 0 and 9 inclusive.
One possible way to do this is shown in
the diagram.

(a) How many different ways can Pavel
do this?
Pavel decides that the 1st and 3rd digits
will be odd numbers and that the 2nd and
4th digits will be even numbers greater
than 0.
(b) How many different ways are possible
now?

3. A restaurant serves 7 dishes. Harshan and
Tom both choose a dish. How many
different ways of choosing are there?
4. A restaurant serves 4 dishes. Toby and Ji
each choose a different dish. How many
different ways of choosing are there?
5. A restaurant serves 8 dishes. A group
choose two different dishes. How many
different ways of choosing are there?
6. Two boys are chosen for a tennis pair
from squad of 10 boys. How many
different teams could be chosen?
7. From a class of 30, 3 students are chosen
to receive a gold, silver and bronze medal.
How many different ways are there of
awarding the medals?
8. A shop sells 9 different types of fruit. I buy
two different bits of fruit for my lunch.
How many different ways can I choose?
9. There are 26 letters in the alphabet. How
many four letter ‘words’ is it possible to
make? (they don’t need to be actual
words!)
10. In a restaurant there are 7 starters on the
menu, 8 mains and 3 deserts. How many
different 3 course meals (starter, main,
desert) are there?
11. Pizza Shed offers three different types of
pizza base and 12 different toppings.
a) If you have to choose one topping. How
many different pizzas are there?
b) If you have to choose two different
toppings, how many different pizzas are
there?
12. I have a pack of 26 cards, each has a
different letter on it. I pick five cards
which I don’t put back in the pack. How
many five letter ‘words’ is it possible to
make with my five cards? (They don’t
need to be actual words!)
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13. A tennis pair is going to be chosen such
that one boy is from the year 10 squad of
5 players and one player is from the Year
11 squad of 5 players. How many different
teams could be chosen?
14. [TMC Regional 2009 Q1] A tile is fixed to a
wall and then painted with four different
colours, one for each quarter. One way of
doing this is

In how many other ways may the tile be
painted?
15. [JMC 2013 Q25] For Beatrix’s
latest art installation, she has
fixed a 2 × 2 square sheet of
steel to a wall. She has two
1 × 2 magnetic tiles, both
which she attaches to the steel sheet, in
any orientation, so that none of the sheet
is visible and the line separating the two
tiles cannot be seen. As shown alongside,
one tile has one black cell and one grey
cell; the other tile has one black cell and
one spotted cell.
How many different looking 2 × 2
installations can Beatrix obtain?
A 4
B 8
C 12
D 14
E 24
16. [JMO 1999 A5] UKMT, TMUK and KTUM
are all different arrangements of the
letters U, K, M and T. If the number of all
the different arrangements of these four
letters is 𝑝 and the number of all the
different arrangements of the letters
𝑈, 𝐾, 𝐽, 𝑀 and 𝑂 is 𝑞, what is the value of
𝑞
?
𝑝
17. [TMC Regional 2013 Q8] Claire, David,
Jean and Richard are queuing for the bus.
In how many different ways can they line
up in single file, one behind the other,
without Jean being last?

18. [Kangaroo Pink 2015 Q18] Petra has three
different dictionaries and two different
novels on a shelf. How many ways are
there to arrange the books if she wants to
keep the dictionaries together and the
novels together?
A 12
B 24 C 30
D 60
E 120
19. [IMC 2015 Q20] A voucher code is made
up of four characters. The first is a letter:
V, X or P. The second and third are
different digits. The fourth is the units
digit of the sum of the second and third
digits. How many different voucher codes
like this are there?
A 180
B 243
C 270
D 300
E 2700

20. [IMC 2008 Q23] Beatrix has a
24-hour digital clock on a
glass table-top next to her
desk. When she looked at the
clock at 13:08, she noticed
that the reflected display also
read 13:08, as shown. How many times in
a 24-hour period do the display and its
reflection give the same time?
A 12
B 36 C 48 D 72 E 96
21. [Kangaroo Grey 2006 Q16/Pink 2006 Q19]
A train consists of five carriages: I, II, III, IV
and V. In how many ways can the
carriages be arranged so that carriage I is
nearer to the locomotive than carriage II
is?
A 120
B 60
C 48
D 30
E 10

 I choose some numbers between 1 and
20. How many selections are there such
that the range of the numbers in my
selection is 6?
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