
Problem solving

Problem solving Date:                        Sit down with a 
pen and paper.



Problem solving

For the following questions you need to practise your problem solving skills. 

It is good to be stuck. 

You need to start asking yourself questions. 

If you are really stuck, click the question button for a hint. 

Good luck. 
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Problem solving
In Tom's pocket there are 8 watermelon jelly babies, 4 vanilla jelly babies and 4 butter 
popcorn jelly babies.

What is the smallest number of jelly babies he must take out of his pocket to be 
certain that he takes at least one of each flavour?



Question
In Tom's pocket there are 8 watermelon jelly babies, 4 vanilla jelly babies and 4 butter 
popcorn jelly babies.

What is the smallest number of jelly babies he must take out of his pocket to be 
certain that he takes at least one of each flavour?

Problem solving skill – Try something 

Make up a combination. Write down the order they are taken from the pocket. 

How many jelly babies before one of each colour appeared?



Answer
In Tom's pocket there are 8 watermelon jelly babies, 4 vanilla jelly babies and 4 butter 
popcorn jelly babies.

What is the smallest number of jelly babies he must take out of his pocket to be 
certain that he takes at least one of each flavour?

Tom could take all the watermelon jelly babies first, followed by all the 
vanilla. Only then can he be sure that the final flavour is chosen. 

13 Jelly babies



Problem solving
An unusual die has its six faces labelled 1, 2, 3, 5, 7, 9.

If two such dice are rolled, and the numbers rolled added together, 
then how many different sums are possible?

Can you say which sums are most likely?



An unusual die has its six faces labelled 1, 2, 3, 5, 7, 9.

If two such dice are rolled, and the numbers rolled added together, 
then how many different sums are possible?

Can you say which sums are most likely?

Question

+ 1 2 3 5 7 9

1

2

3

5

7

9

What will the sample space 
diagram look like?

Problem solving skill – Presentation



Answer
An unusual die has its six faces labelled 1, 2, 3, 5, 7, 9.

If two such dice are rolled, and the numbers rolled added together, 
then how many different sums are possible?

Can you say which sums are most likely?

+ 1 2 3 5 7 9

1 2 3 4 6 8 10

2 3 4 5 7 9 11

3 4 5 6 8 10 12

5 6 7 8 10 12 14

7 8 9 10 12 14 16

9 10 11 12 14 16 18

2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 16, 18

14 different sums.

10 appears the most.



Problem solving
The large equilateral triangle is fixed in position. Two of the small equilateral triangles 
are to be painted black and the other two are to be painted white. In how many ways 
can this be done?



The large equilateral triangle is fixed in position. Two of the small equilateral triangles 
are to be painted black and the other two are to be painted white. In how many ways 
can this be done?

Question

Problem solving skill – Break it down

How many different arrangements are 
there when the top triangle is black?



Answer
The large equilateral triangle is fixed in position. Two of the small equilateral triangles 
are to be painted black and the other two are to be painted white. In how many ways 
can this be done?



Problem solving
You are told that 30 pupils have 25 different birthdays between them. What is the 
largest number of these pupils who could share the same birthday?



You are told that 30 pupils have 25 different birthdays between them. What is the 
largest number of these pupils who could share the same birthday?

Question

Problem solving skill –
Lets say…

Lets say the first 25 pupils 
all have different birthdays.

What can we say about the 
birthdays of the 5 
remaining students?



Answer
You are told that 30 pupils have 25 different birthdays between them. What is the 
largest number of these pupils who could share the same birthday?

2
5

 d
if

fe
re

n
t 

b
ir

th
d

ay
s

The other 5 could 
all share the same 
birthday of one of 
the other 25.  



Problem solving
Three monkeys met for tea in their favourite cafe, taking off their hats as they arrived. 
When they left, they each put on one of the hats at random.

What is the probability that they all left wearing the wrong hat?



Three monkeys met for tea in their favourite cafe, taking off their hats as they arrived. 
When they left, they each put on one of the hats at random.

What is the probability that they all left wearing the wrong hat?

Question

Problem solving skill –
What could happen?

How many different 
combinations of 
monkeys and hats are 
there?



Answer
Three monkeys met for tea in their favourite cafe, taking off their hats as they arrived. 
When they left, they each put on one of the hats at random.

What is the probability that they all left wearing the wrong hat?

6 possible outcomes

𝟐

𝟔



Problem solving
At Priory School, the Maths Club has 15 members and the Science Club has 12.

If a total of 13 students belong to only one of the two clubs, 
how many belong to both clubs?



At Priory School, the Maths Club has 15 members and the Science Club has 12.

If a total of 13 students belong to only one of the two clubs, 
how many belong to both clubs?

Question

Problem solving skill – Lets say…

Lets say 1 student is in both maths and science club. 
How many students would be in only one?



Answers
At Priory School, the Maths Club has 15 members and the Science Club has 12.

If a total of 13 students belong to only one of the two clubs, 
how many belong to both clubs?

There has to be the same number in each club that belong to both.
They are the same person. They are represented with a red face. 

If you start with one person belonging to both and increase it you will get to a point 
when the remaining students will add to 13. 



Problem solving
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 line of symmetry?



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 line of symmetry?

Question

Problem solving skill – Try something

Paint any triangle black.
Can you make it so there is a line of symmetry?



Answer
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 line of symmetry?

The first black triangle 
can go anywhere. 

Three out of the seven 
remaining triangles will 

create a line of symmetry. 
𝟑

𝟕



Problem solving
Our school dinners offer the same basic choice each day.

Starter: soup or salad;
Main course: pasta, fishcakes, pizza, burger or curry;
Dessert: crumble, cake or fruit salad

I change my choice for each course every day, trying each option in turn, going back to 
soup after salad, to pasta after curry and to crumble after fruit salad.

Today, I shall sit down to soup, pasta and crumble.
How many school dinners will I have eaten before I next sit down to the same 
combination again?

1 2

1 2 3 4

1 2

5

3



Our school dinners offer the same basic choice each day.

Starter: soup or salad;
Main course: pasta, fishcakes, pizza, burger or curry;
Dessert: crumble, cake or fruit salad

I change my choice for each course every day, trying each option in turn, going back to 
soup after salad, to pasta after curry and to crumble after fruit salad.

Today, I shall sit down to soup, pasta and crumble.
How many school dinners will I have eaten before I next sit down to the same 
combination again?

1 2

1 2 3 4

1 2

5

3

Question

Problem solving skill – Change the problem

There are 2 starters, 5 mains and 3 desserts. 
When would the 2, 5 and 3 times tables meet again? 



Answer
Our school dinners offer the same basic choice each day.

Starter: soup or salad;
Main course: pasta, fishcakes, pizza, burger or curry;
Dessert: crumble, cake or fruit salad

I change my choice for each course every day, trying each option in turn, going back to 
soup after salad, to pasta after curry and to crumble after fruit salad.

Today, I shall sit down to soup, pasta and crumble.
How many school dinners will I have eaten before I next sit down to the same 
combination again?

1 2
1 2 3 4
1 2

5
1 2

3
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1
1

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1

Mathematically the solution is to find the lowest common multiple of 2, 3 and 5. 

30 school dinners



Problem solving
100 children took part in a Mathematics competition consisting of four problems.

90 children solved the first problem
85 solved the second
80 solved the third
75 solved the last problem

What is the minimum number of children who could have answered all the questions 
correctly?

N



100 children took part in a Mathematics competition consisting of four problems.

90 children solved the first problem
85 solved the second
80 solved the third
75 solved the last problem

What is the minimum number of children who could have answered all the questions 
correctly?

Question

Problem solving skill – What could happen? 

Can the same student get more than one question wrong?



Answer
100 children took part in a Mathematics competition consisting of four problems.

90 children solved the first problem
85 solved the second
80 solved the third
75 solved the last problem

What is the minimum number of children who could have answered all the questions 
correctly?

Question 1

100 students

Correct

x x x x x x x x x x

Question 2

x x x x x x x x x xx x x x x x x x x x

x x x x x

x x x x x x x x x xx x x x x x x x x x

x x x x x
x x x x x x x x x xx x x x x x x x x x

Question 3

x x x x x x x x x xx x x x x x x x x x

x x x x x
x x x x x x x x x xx x x x x x x x x x

x x x x xx x x x x x x x x x
x x x x x x x x x x

Question 4

90 correct 85 correct

80 correct 75 correct

If the same people are getting the 
questions wrong then the number 
getting them all correct will be high. 

If we spread the incorrect answers out 
amongst as many people as possible we 
get the minimum with all 4 correct. 

xAt least 1 
question wrong.

Incorrect answers
Q1 – 10
Q2 – 15
Q3 – 20
Q4 – 25

70 incorrect

30 people have all correct. 



End of the lesson

Well done for completing the lesson.

Reflections


