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Learning Exercises 12 to 14

L11. Measurement: perimeter

L9. Measurement: area
l

Rectangular shapes

Rectangular shapes

To find the area of a
rectangular shape,
multiply the length by the width.



w



To calculate the area of an irregular shape,
first split it into rectangular shapes and work
out any missing dimensions, for example:
3m

3m

3m

6m

6m
8m

3m

2m

2m
6m

A
3m

8m

B

The perimeter of a
rectangular shape is
l
length + width + length + width.







2m

8m

C

3m

The perimeter of an irregular shape is
the sum of all the lengths.

perpendicular
height 2 cm



Triangular-based pyramid:



Square-based pyramid:



A polyhedron is a solid shape with
flat faces.



A tetrahedron is a four-faced
solid – a triangular pyramid.

base 6 cm

 We write the formula as A = b x h .

3 m + 4 m + 5 m + 2 m + 8 m + 6 m = 28 m

2

3m
6m

L13. Measurement: area of parallelograms

4m

Total area = area A + area B

6m

5m

18 m2 + 12 m2 = 30 m2 OR



To calculate the area of a parallelogram,
we rearrange it to make a rectangle.



Here’s a parallelogram with a base of
5 cm and a perpendicular height of 3 cm:

2m

total area = area C + area D
24 m2 + 6 m2 = 30 m2

8m

L10. Measurement: volume of cuboids


This cube measures 1 cm
long, 1 cm wide and 1 cm
high, so we say it has a
volume of 1 cubic
centimetre (1 cm3).



l = 5 cm

5 cm
1 cm

1 cm

5 cm


h = 3 cm

To calculate the volume of a cuboid,
we need to know how long, how wide
and how high it is.
 Volume = length x width x height.
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8

3 cm

An octahedron is
an eight-faced solid.

1 cm

1 cm x 1 cm x 1 cm = 1 cm3


Net

Here’s an example:

In this example, the perimeter of the
shape is:

D

6m

Shape

Irregular shapes

6m

OR

A right-angled triangle is actually half of
a rectangle, so to find its area we find the
area of its rectangle and divide it by two.
The area of the triangle is 12 cm2 divided
by 2 = 6 cm2.

P = 2(l + w).”

 We say, “The formula is A = l x w.”




w

w

 We say, “The formula is P = 2l + 2w or

 Area = length x width

L14. Geometry: nets and 3-D shapes

L12. Measurement: area of triangles
l

 We say, “The formula is V = l x w x h.”

A decahedron has 10 faces.

3 cm

h
b

w = 2 cm


In this example, the volume of the cuboid is:
5 cm x 2 cm x 3 cm = 30 cm3

 So the area of this parallelogram is 15 cm2.
 We write the formula as A = b x h.
 Remember to use the perpendicular

height and not the sloping height!



A dodecahedron
has 12 faces.
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The sum of the angles inside this
regular pentagon is 540º.

108°
108°

9
8
7
6
5
4
3
2
1
-9 -8 -7 -6 -5 -4 -3 -2 -1
-1
-2
(-6,-3) (-3,-3)
-3
-4
-5
-6
(-6,-7) (-3,-7) -7
-8
-9

120°

120°

The sum of the angles inside this
regular octagon is 1080º.
135°

135°
135°

135°

135°
135°



B

Reflection


When you reflect a shape in the
mirror line, each point and its reflection
are exactly the same distance from
the line.

A

A

C
D
D

B
C

(2,6)
(9,4)

Translation


(2 ,2)

x-axis

When you translate a shape,
you move it from one place to another,
keeping the shape exactly the same.

A

B

A

B

1 2 3 4 5 6 7 8 9

Remember: you move horizontally before
you move vertically.

C

C

Rotation


When you rotate a shape, you turn it
clockwise or anti-clockwise about a point
that is called the centre of rotation.
A

B

135°

135°

12

These points make a rectangle:
(–3,–3) (–6,–3) (–6,–7) (–3,–7).

120°

120°
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108°

120°



These points make an isosceles triangle:
(2,2) (2,6) and (9,4).

The sum of the angles inside this
regular hexagon is 720º.

120°

There are four quadrants to every graph.
 It’s possible to plot a point anywhere
on the graph by using positive and
negative coordinates.



108°

108°





lin
e

In a regular polygon, all the angles
are equal.

irr
or



L21. Geometry: reflection, translation, rotation

L20. Geometry: coordinates

m

L19. Geometry: angles in regular polygons

y-axis

LEARN...
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Learning Exercise 21

C
A

B

C
centre of
rotation
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Practice Exercise 2a and 2b

Practice Exercise 2b and 2c

Numbers: Even and Odd, Positive and Negative

Numbers: Even and Odd, Positive and Negative

P2a
�

P2b continued

Using these figures, make the largest and
the smallest odd number possible:

�

Look at these temperatures and write down
the differences in °C between them:

� The temperature in Toronto warms up

6 7 4 5 8

temperature in Britain in the summer?

2°C

smallest:
Investigate these statements about the
product and the sum by doing some
examples in the jottings space.
Answer either true or false:
True
False
� The product of two
odd numbers is odd.
� The sum of two odd
numbers is odd.
� The product of one
even number and one
odd number is even.
� The sum of an odd and
an even number is odd.

12°C

20°C
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17

–76

67

Complete this number sequence:
- 32

- 15

19

P2c
�

Subtract the largest odd number
less than 300 from the smallest
even number greater than 600:

�

Make the largest possible odd number
with these figures:

� If the temperature is 32°C and the

temperature drops by 3°C each hour,
what will the temperature
be in 4 hours’ time?

�

6 8 4 2 3 0

Complete these number sequences:
9

7

42

22

3
2

1

-3

�

Toby set himself a target of exercising for
one hour a day for a week. He recorded
what he actually did each day in minutes
more than or less than his target:
Time spent more or less than one hour (mins)
Mon

Tues

+5

+15

Wed Thurs

Fri

Sat

Sun

-10

+7

-18

0

-20

� How long was his

shortest exercise?

-38

� How long was his

longest exercise?

Look at these temperatures for cities
around the world:

� How much longer did

� What is the difference

in °C between Paris
and Sydney?

WORLD WEATHER

18

�

6

40°C

P2b
�

Place these numbers in order, least first:
–67

� Approximately what is the average

largest:

�

�

by 4°C each hour for 3 hours then falls
by 2°C for 3 hours. What
then is the temperature?

� How much warmer

Toronto

– 8°C

London

9°C

Paris

12°C

Marrakech

25°C

Sydney

35°C

Mumbai

38°C

in °C is Marrakech
than London?

�

A submarine is at a depth of –165 m.
It moves over the seabed that’s at –230 m.
How far does the submarine have to
descend to reach the seabed?

� What is the difference

in °C between the hottest
and the coldest city?

he do on the longest
day than on the
shortest day?

� In the week, did he

manage to do the seven
hours he set himself ?

jottings

� If London falls by 6°C, by

how much does Toronto
have to rise to be the same?

19
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Practice Exercise 2a and 2b

Practice Exercise 2b and 2c

Numbers: Even and Odd, Positive and Negative

Numbers: Even and Odd, Positive and Negative

P2a

P2b continued

Look at these temperatures for cities
around the world:

�

� What is the difference

WORLD WEATHER

� How much warmer

Toronto

– 8°C

London

9°C

Paris

12°C

Marrakech

25°C

Sydney

35°C

Mumbai

in °C between the hottest
and the coldest city?

20°C

–76

�

�

Make the largest possible odd number
with these figures:

�

Wed Thurs

Fri

Sat

Sun

-10

+7

-18

0

-20

� In the week, did he

manage to do the
seven hours he set
himself ?

� Lucy withdraws £5

and deposits £4.80.

Use this number line to help you calculate
how much is in each bank account.

0

� Liam withdraws £5.60,

- 15

withdraws £4.80 and
deposits £11.

10

� Jada withdraws £9,

deposits £5.60 and
deposits £3.50.

and withdraws £11.

19
�

�

+15

� Nathan deposits £8

P2b

Subtract the largest odd number
less than 300 from the smallest
even number greater than 600:

Tues

+5

67

Complete this number sequence:
- 32

40°C

�

Mon

-10

� Approximately what is the average

12°C

17

he do on the longest
day than on the
shortest day?

P2c

Place these numbers in order, least first:
6

� How much longer did

shortest exercise?

how much does Toronto
have to rise to be the same?

–67

longest exercise?

� How long was his

� If London falls by 6°C, by

�

� How long was his

Time spent more or less than one hour (mins)

� What is the difference

by 4°C each hour for 3 hours then falls
by 2°C for 3 hours. What
then is the temperature?
temperature in Britain in the summer?

Toby set himself a target of exercising for
one hour a day for a week. He recorded
what he actually did each day in minutes
more than or less than his target:

in °C is Marrakech
than London?

38°C

� The temperature in Toronto warms up

2°C

�

in °C between Paris
and Sydney?

What is the difference in temperature
between these pairs of thermometers?

A submarine is at a depth of –165 m.
It moves over the seabed that’s at –230 m.
How far does the
submarine have to
descend to reach
the seabed?

�

The temperature
inside a
greenhouse
is 22°C but
in the garden
it is –9°C.

6 8 4 2 3 0
� What is the difference

jottings

in temperature?

°C

� The weather improves and

18
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°C

°C

the temperature increases
by 7°C. What is the
temperature now?

°C

19
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Practice Exercise 15b

Practice Exercise 15c

Measures: Area, Perimeter, Volume

Measures: Area, Perimeter, Volume

P15b
�

P15c

Look at these two triangles.

�

Here’s a challenge! Calculate the area
and perimeter of this shape:

The picture to go inside a picture frame
measures 20 cm x 30 cm. The frame
surrounds the picture and is 2 _12 cm thick.

�

5 cm

� Calculate the total

area of the picture
including the frame.

cm2

� What is the area of

A

just the frame?

cm2

3 cm

4 cm

B

Look at this flag.

�

� Which do you think has the longer

7 cm

perimeter:

A=

� Which triangle has

the largest area?

� flag

P=

�

Shona walked round her garden.
How far did she walk
if she walked all the
way round?

Show how you would use the
formula in L13 to
calculate the area
of this parallelogram.

� same

� Check! The perimeters are:

� By how much?
�

� cross

flag

cm2

�

The school wants to collect rainwater and
they need a water tank with a capacity of
2400 l.
3
1000 l = 1 m

cross

m

m

Length

Width

Height

3 m

1 m

0.8 m

4 cm

6 cm

� Why did you choose these options?

� First, jot down all the possible dimensions

50
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jottings

the tank could have. Then, thinking about
your own school, complete the table
above to show the three options that
you think would be most practicable.

51
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Practice Exercise 15b

Practice Exercise 15c

Measures: Units, Relationships, Measuring, Conversions

Measures: Area, Perimeter, Volume

P15b

P15c

The picture to go inside a picture frame
measures 20 cm x 30 cm. The frame
surrounds the picture and is 2 _12 cm thick.

�

�

Calculate the volume of the blue shape and
the surface area of the green shape.
They are not drawn to scale.

� Calculate the total

area of the picture
including the frame.

5 cm

3 cm

6 cm

cm2

6 cm

� What is the area of

just the frame?

5 cm

4 cm

9 cm

cm2

4 cm
15 cm

Look at this flag.

�

7 cm

11 cm

13 cm

� Which do you think has the longer

perimeter:

� flag

� cross

� same

� Check! The perimeters are:

flag

cross

m

m

cm3

�
�

The school wants to collect rainwater and
they need a water tank with a capacity of
2400 l.
3
1000 l = 1 m

Length

Width

Height

3 m

1 m

0.8 m

cm2

Calculate the length of a side of cubes
with these surface areas:

96 cm2

486 cm2

� Why did you choose these options?

� First, jot down all the possible dimensions

50
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the tank could have. Then, thinking about
your own school, complete the table
above to show the three options that
you think would be most practicable.

�

A cuboid is made from 36 centimetre cubes.
Give three different possible surface areas.
(Exclude cuboids with a height, width or
length of 1 cm)

jottings

cm2

cm2

cm2

51
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Practice Exercise 19b

Practice Exercise 19c

Statistics: Interpreting Data

Statistics: Interpreting Data

P19c

P19b
�

These results of a survey show which
flavour of crisps Year 6 children preferred.

�

�

This line graph shows the time taken by a
driver to complete laps around a race track.

3600

16
12

3300

8

3000

4
10

20

30

40

Time in Minutes
� What was the total number
� How many children took

part in the survey?

� What fraction of the class

preferred Cheese and
Onion? In lowest terms:

� What percentage of

the class preferred
Ready Salted?

of laps completed by
the driver?

50

Altitude in Metres

Number of Children

Number of Laps

20

Our Favourite Crisps

This line graph shows the rate of climb of a group of walkers who started out from a hut
at 1500 m and were heading for the next hut at an altitude of 3600 m where they would
spend the night.
Rate of Climb

E

2700

D

2400

B C

2100
1800

A

� How long did it take to

complete the first 10 laps?

1500

� How many laps were

1

2

completed after 35 minutes?

� Explain why you think the graph

levels out after 10 minutes.

�

� how long it took them

altitude between these
two points;
� how long it took

60
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Tom

10 years 7 months

Firoz

11 years 1 month

Janet

10 years 4 months

Diana

10 years 8 months

� What is the total of their ages in

years and months?

� What is the mean average age

of the children?

5

6

7

8

Referring to the graph, find the answers to the following:

� what the difference is in

Here are the ages of 4 children:

4

Time in Hours

to walk from point A
to point B;

�

3

them to walk from
point C to point D;
� what the difference is in

altitude between these
two points;

� what the difference was

in altitude after walking
3 hours;
� how long they had been

walking before they had
their first rest;
� approximately how much time it would

take to get from point E to the hut at
3600 m if they had no more
rest stops; (Show this
on the graph.)
� how much altitude they

gained from the start
to the end of their walk;
P19c continues on next page
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Practice Exercise 18c

Practice Exercise 19a

Geometry: Properties of 2-D and 3-D Shapes

Statistics: Interpreting Data

P18c
�

P19a

Name the parts of the circle.

�

B

F

If I stick two identical square-based
pyramids together, how many faces,
vertices and edges are there?

�

These results of a survey show which
flavour of crisps Year 6 children preferred.

�

This line graph shows the time taken by a
driver to complete laps around a race track.

E
D

�

Chord:

�

Radius:

�

AB

�

�

Faces =

�

Vertices =

�

Edges =

I have an octagonal prism.
How many different 2-D shapes make up
its faces?

Number of Children

C

A

F

�

A

I join together a cube and a square-based
pyramid, base to base. How many different
2-D shapes make up its faces?

�

How many children took
part in the survey?

�

What fraction of the class
preferred Cheese and
Onion? In lowest terms:

E
G

Chord:
�

Diameters:

20

30

40

50

� What

C

�

8

Time in Minutes

B

Radii:

12

10

Diameter:

�

16

4

D

�

Number of Laps

20

Our Favourite Crisps

was the total number
of laps completed by
the driver?

�

How long did it take to
complete the first 10 laps?

�

How many laps were
completed after 35 minutes?

�

What percentage of
the class preferred
Ready Salted?

�

Explain why you think the graph
levels out after 10 minutes.

�

Here are the ages of 4 children:

�

What is the total of their ages in
years and months?

�

What is the mean average age
of the children?

Now draw my new 3-D shape and record
how many faces, vertices and edges
there are.

A

E
D

C
F

B
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60

�

Radii:

�

Diameters:

�

Points on the
circumference:

�

Faces =

�

Edges =

�

Vertices =

Tom

10 years 7 months

Firoz

11 years 1 month

Janet

10 years 4 months

Diana

10 years 8 months

61

Thinking Tasks 1 to 3
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T1. Party planning

Thinking Tasks 4 to 6



You’ve been given the task of planning an
interesting and exciting Year 6 party!



Draw up a list of the activities you want
to include, prizes you might need and the
approximate costs, for example:
bouncy castle, karaoke, disco, rodeo bull,
games or competitions.



Numbers are to be found everywhere.





You are going to explore numbers with more
than five digits found on any bought item.

How many times do you think you breathe
in one day? Write down your estimate.





Create a table showing eight of these
numbers written out using normal place
value format. Refer to L1 to help you.

Look at a clock and count how many
times you breathe in one minute. Most
people breathe approximately 12 times
a minute. Are you faster or slower?



Here are some examples - they were
found on a pencil, a jar of jam and a
cereal packet:







Estimate how much you think it is likely
to cost altogether.



Suggest a reasonable price for each child
to pay for their entrance ticket.

Number found

Calculate how much money the sale of
tickets would raise if all in Year 6
bought one.

07521347

7 521 347

5093537 3

50 935 373







T4. Breathe in, breathe out

T2. Too numerous to mention

Calculate how much
more money you
need to raise to
cover all the costs.

03-3989-5200




Describe four
fund-raising events
you could carry out
to raise money for
the party.

Normal format

Now calculate how many breaths you take
in one hour and then in a day. How does
this compare to your estimate?

Select three of your numbers and write
them out in words.
Now for a challenge! Bar codes have
thirteen digits which make very large
numbers – you would need to extend the
place value grid. Use the internet to find
out what the numbers
beyond the millions are called.



You're celebrating your 13th birthday on
Mars! What should be your date of lift off?



Then write down the the exact time and
date when you are completing this task.



Give reasons for your choice of date.



Now calculate how old you are today in:

 minutes
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74

Minute

First find out and write down the exact
time and day when you were born.

 days



Is this statement always true? Collect data
to support your opinion.



Here’s a start: using an atlas or a world map
on the internet, select 3 cities:
 City 1: northern hemisphere

(latitude at least 40º north);

 City 2: southern hemisphere
 City 3: close to the equator

T6. Equal shares



 weeks

“When it is hot in the northern
hemisphere it is cold in the southern
hemisphere and it is always much
hotter near the equator.”

(latitude at least 30º south);

339 895 200

Lift off to Mars!
Second Week
Day Month Year



Now calculate how many breaths you
have taken since you were born!



Raj has a large square garden. The garden
is divided into 16 smaller squares.



Raj has to share the garden equally with
his brother Hari and each half must
contain eight full small squares.



Investigate the different ways they could
divide the garden. Draw some possible
arrangements, for example:

T3. Fixing a date

 years and months

T5. Blowing hot and cold!



If Hari agreed that some of the squares
could be cut in half diagonally, would this
make it easier or harder?



Draw four arrangements using this method.



Describe how you would choose to do it
and say why.

(within 10º north or south).



Find out about and record the temperatures
in your chosen cities over a five day period.
Here is a website that might help you:
http://www.timeanddate.com/weather



Plot the information on a line graph
showing time and temperature, using a
different coloured line for each of the cities.



What conclusions can you draw from
your data? Does it support your
original statement?



What factors might change your data if
you were to repeat your observations at
another time of the year?

Can you name this city in the southern hemisphere,
famous for its bridge and opera house?

75

