
FIND ANGLES IN
TRIANGLES AND USE

YOUR KNOWLEDGE OF
DIFFERENT KINDS 

OF NUMBERS.

TODAY 
YOU 

WILL...
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LESSON
PLAN

A 3-SIDED
STORY

STARTER ACTIVITY
Q: Look at this drawing. Why can’t
the angles be correct?

Learners might say that the angles

don’t look the right size; for example,

the angle marked 107° should be an

obtuse angle, but looks much less

than 90° in the drawing. The triangle

looks approximately isosceles, but

the angles are all very different from

each other. You could use this as an

opportunity to say that any triangles

we draw today are going to be

sketches, so they are not intended

to be accurate, and there is no 

point in measuring the angles with 

a protractor.

Q: Any other reasons?
Someone will notice that the three

angles do not add up to 180°. In fact,

they come to 181°. (If no one attends

to this, you could ask learners to add

up the angles.)

Q: Is there any way that you 
could tell that the angles won’t 
add up to 180° without actually
adding them up?
Someone may notice that all three

angles are odd, and because odd +

odd + odd = odd then it cannot equal

180°. They might not state it as

formally as this. For instance, they

might comment on the fact that the

sum of the units digits, 3 + 7 + 1, does

not come to 10, so you could see

that something was wrong without

bothering to sum the tens digits. This

is a similar idea.

Learners might find the idea of odd +

odd + odd = odd useful later in the

lesson. You may or may not want to

mention this.

Learners are often asked to practise finding the third angle of a

triangle when the other two are given. In this lesson they get the

opportunity to work on the topic area by finding all three angles

according to different constraints.

What happens if you bring
together triangle angles and

different kinds of numbers in one
lesson? Colin Foster believes that
combining different mathematical

topics can make for a richer
experience in the classroom…

11°

63°

107°
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TRIANGLE
NUMBERS

1
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2 SQUARE 
TRIANGLES?

Q: Now I want you to try it
where the angles all have to
be square numbers. Do you
think this is going to be easier
or harder?

MAIN ACTIVITIES

It’s a bit easier, as there are fewer

square numbers less than 180.

You may need to recap what the

square numbers are, as with the

triangle numbers, and make a list:

1 3 6 etc.

Q: We’re going to link our work on
triangle angles with the triangle
numbers. Who remembers what
they are?
If learners haven’t encountered

them recently, they may not

remember them. A brief reminder

should be enough to help them

generate some. You could 

avoid saying any words and 

just slowly draw the following 

on the board (‘Stop me when 

you know what’s going on’).

Q: I want you to generate all
the triangle numbers up to
180. (Do you think 180 will be
a triangle number?)
It will be hard for learners to

guess whether or not 180 is a

triangle number, but this

question at least raises the

possibility that it might not be.

Depending on your class, and

how much time you have, you

might or might not want them

to use calculators for this.

When learners (perhaps

working in groups) finish, 

they should compare their

answers with others and

resolve any disagreements.

They could write the eventual

list on the board:

They all need to have an

accurate list for the next task.

Q: Now I want you to make up
a triangle where all of the
angles are triangle numbers.
(What do the three angles
have to add up to? [180])
This is challenging, and

learners might start by making

some of the angles triangle

numbers. Since half the

triangle numbers are even and

half are odd, it might help them

to bear in mind that since 180 is

even they will have to do even

+ even + even or odd + odd +

even, otherwise they won’t get

an even answer. You could

keep this up your sleeve and

see if learners think about it 

for themselves before

saying anything.

There are just four possible

answers (ignoring the order),

but give learners plenty of time

to work it out for themselves.

Leave the triangle numbers on

the board for them to refer to.

Constantly checking against

this list will help learners to

become more familiar with the

triangle numbers. The four

possibilities are: (3, 6, 171), (6,

21, 153), (15, 45, 120) and (36,

66, 78). To be sure that there

are just these four will require

some careful systematic

thinking and checking.

Learners could produce a

poster showing their 

‘triangle triangles’.

Learners might like to draw

subsequent ones on the board.

Sometimes they think ‘It’s the three

times table!’, but 1 is not in the three

times table. In fact, the numbers are

not going up in a constant amount of

3; they are going up in 1 more each

time (+2, +3, +4, …), the number of

new blocks on the bottom row.

1 3 6 10 15 21 28 36 45

55 66 78 91 105 120 136 153 171

1      4       9    16     25     36    49   64    81    100  121  144  169

This time there is only one solution: (16, 64, 100).

GREAT FOR SCHOOL MATHS PRIZES
Fancy getting your hands on a snazzy red illuminator

watch with alarm and stopwatch? Then Science Studio

has a great bonus for school customers:

� 1 FREE watch with every single Casio graphic calculator

� 1 FREE watch with every 10 Casio scientific calculators

Stock is limited and your watch(es) must be claimed at the

time of order.

So get in quick by calling Science Studio on 01869

340033 or by email on sales@sciencestudio.co.uk.

sciencestudio.co.uk

FREE CASIO WATCHOFFER
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SUMMARY

LESSON
PLAN

HOME LEARNING
Learners could classify their

triangles into different

categories. Most of them will be

obtuse-angled scalene, but the

(36, 66, 78) triangle in the

triangle numbers part is acute-
angled scalene and the (2, 89,

89) triangle in the prime numbers

part is acute-angled isosceles.

+ STRETCH 
THEM FURTHER

+ THIS LESSON SHOULD BE
CHALLENGING ENOUGH FOR
MOST LEARNERS, ESPECIALLY IF
THEY TRY TO JUSTIFY HOW THEY
KNOW THAT THEY HAVE FOUND
ALL OF THE SOLUTIONS. BUT A
NATURAL EXTENSION WOULD BE
TO THINK OF OTHER KINDS OF
NUMBERS (E.G., CUBE NUMBERS,
FIBONACCI NUMBERS, ETC.) AND
MAKE TRIANGLES BASED ON
THOSE. ANOTHER DIRECTION TO
TAKE THIS IN WOULD BE TO THINK
OF QUADRILATERALS, WHERE
FOUR ANGLES MUST SUM TO
360°. THIS IS MUCH HARDER!

INFO BAR

Colin Foster is a

Senior Research

Fellow in the School

of Education at the

University of

Nottingham, and

writes books for

mathematics teachers

(www.foster77.co.uk)

+ ABOUT 
THE EXPERT

Q: Finally, we are going to try it
with the prime numbers.
It would be very time consuming

for learners to work all these out,

so you could project the list

below on the board. It would

probably be easier for learners,

though, if they had it on a piece

of paper, as this would be more

convenient to refer to:

This may seem to be the most

difficult, as there are 40 prime

numbers less than 180.

However, there is a really useful

shortcut, which learners will

probably not notice immediately

but will become apparent as

they work. Since all the prime

numbers except 2 are odd, the

only way to get an even answer

of 180 by adding up three of

them is to include 2. So every

solution must have a 2° angle in

it, meaning that the problem

reduces to finding pairs of

numbers that sum to 178, which

makes it much easier. It is best

to let them find this for

themselves – don’t spoil it by

telling them! It turns out that

there are seven solutions: (2, 5,

173), (2, 11, 167), (2, 29, 149), (2, 41,

137), (2, 47, 131), (2, 71, 107) and

(2, 89, 89).

3 PRIME 
TRIANGLES!

+

You could conclude the lesson

with a plenary in which learners

talk about which of the tasks

they found easier or harder 

and why. What shortcuts or

simplifications did they 

find useful?
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+ ADDITIONAL
RESOURCES

+  A LOVELY VISUALISATION OF
PRIME FACTORISATIONS IS AT
TINYURL.COM/COSN7C3. YOU
COULD PROJECT THIS ONTO THE
BOARD AT SOME POINT DURING
THE LESSON AND SEE HOW
LEARNERS REACT. WATCHING IT
CAN BE QUITE ADDICTIVE!
LEARNERS MIGHT TRY TO
DESCRIBE AND ANALYSE WHAT
IS HAPPENING.
ANOTHER NICE VISUALISATION IS
AT PTOLEMY.CO.UK/PRIMITIVES.

2 3 5 7 11 13 17 19 23 29

31 37 41 43 47 53 59 61 67 71

73 79 83 89 97 101 103 107 109 113

127 131 137 139 149 151 157 163 167 173


