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GEOMETRY
& MIEASURES

Perimeter and area

Perimeter

Perimeter is the distance around the
edge of a shape. You can work out the
perimeter of a shape by adding up

the lengths of the sides.

3 cm

5cm

6 cm

Perimeter = 3cm + 5cm + 6cm

= 14 cm

You might need to measure a shape to
find the perimeter.

See page 96 for help on measuring lines.

Area

You can work out the area of a shape
drawn on squared paper by counting
the squares.

2

E‘ ——This area is 1cm
You say ‘one centimetre squared’

or ‘one square centimetre’.

Area = 9 cm?

Estimating

You might need to estimate the area of a shape drawn on cm
squared paper. Count 1cm? for every whole square and %c:m‘2 for

every part square.

Here there are 10 whole squares and 6 part squares. A good

estimate is 13 cm?.

Worked example

le
Worked examp X
8m
Everything
2 in blue is
3m part of
the answer.
Em
Work out the perimeter of this parallelogram.

(2 marks)

X

S TOFTS T 0O =ge

Perimeter = 22 m

Work out the missing lengths first.
The opposite sides of a parallelogram are
equal so you can fill in these lengths on

the diagram.

This shape 1s drawn on
c¢m squared paper.
(a) Work out the
perimeter of
the shape. (1 mark)

16 cm
(b) Work out the area of the shape. (1 mark)

12 cm*®

Estimate the area of this oval shape. Each square

(2 marks)

e

)
represents 1 cm-,

Counit 1ecm® for each whole square
and 7 cm? for each part square.
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Area formulae

You will not be given any of the formulae on this page in your exam. Make sure you learn
them and know how to use them.

Rectangle Parallelogram Iriangle
s b b

Base X Vertical height

Area = Length X Width Area = Base X Vertical height Area 5

1
'z-bh.\‘

A
T].’apezium i5 the vertical height.
= m
Area checklist

@/ Make sure lengths are all in the
- same units.

m— b - @ Remember to give units with
| our answeir.
Area = l(sum of th‘;’» tWO) Ver:tm‘a' Y Lengths in cm then area in cm?.
. parallel sides he"aht Lengths in m then area in m?.
A = 3(a + b)h

Worked example

grade

The diagram shows
a rug in the shape T

of a trapezium.

o Work out the area  3m
of the rug. (3 marks) J
A= %(a + b)h - 2m
9cm b
Work out the area of this triangle. (2 marks) =z X(2+3) X3
=2 X7 X3

.
A = Zbh

Muftiplyinqj by ;— = 10.5 m2
%XQXG «i5th653m635 ‘
dividing by 2.

27 cm®

|

L earn the formula for the area of a trapezium.
You should always write down the formula

pbefore you substitute any values.

Here 1s a diagram of a parallelogram and
a rectangle.

The parallelogram has the same area as
the rectangle.

Work out the length .

S5¢cm

10cm

(4 marks)

Plan your answer before you start writing. You will ne€a
to work out the area of the parallelogram first.

You can write any lengths you find on your diagram.
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Solving area problems

You can calculate areas and perimeters of harder shapes by splitting them into parts.
You might need to draw some extra lines on your diagram and add or subtract areas.

Large Small

Area= rectangle  rectangle

Area = Rectangle + Triangle Area = Triangle — Rectangle

Examiners’ report

The diagram shows a garden bed. Read the question carefully to decide whether
45m you need to find an area or a perimeter.

Start by finding missing lengths and write them

on the diagram.

3

Worked example

SR Everything in | Real students have struggled with questions
3m  blue is part of like this in recent exams — be prepared!
the answer.
8.5m '
idnalﬁ Tar;ts to cove::‘l th+_e”bed w1t1h0gr§ss seed. ‘Draw a dotted line to divide the garden bed
packet of grass seed will cover 10 m-. into two rectangles.
(a) How many packets of grass seed does You have t . N
Adrian need to buy? (3 marks) Ve o use the information in the
" e i question to work out the missing lengths.
rea = - O.Om — 45m = 4m
= 27 + 12
= 39 m?

' . 6m — 3m = 3m
Make sure you answer the question that has

Adrian needs to buy 4 packets of been asked.

grass seed.

. . Fo
Adrian also wants to build a fence around the ; :; art (a) you need to say how many
edge of the garden bed. Packets of grass seed Adrian needs to buy.

(b) Calculate the total length of
Adrian’s fence. (1 mark)

B+ #.05 +3-F& 4+ 34 DD= 29m :
Don't measure the distances. Unless you are

told otherwise, all the diagrams in your exam
are not drawn accurately.

a
grade

Here 1s a shape made up of rectangles.
(a) Work out the distance marked x on the diagram.

(1 mark)

(b) Work out the distance marked y on the diagram. 1 - .
(1 mark)

(¢) Work out the area of this shape. (3 marks)

(d) Work out the perimeter of this shape. (2 marks)
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3-D shapes

You need to learn the names of these 3-D shapes.

Cuboid Square-based m
Cube
: pyramid

£
E Triangular
Cyl inder prism @8\

Faces, edges and vertices Worked example

This square-based pyramid

Target
gri?de 1

(a) Write down the name of each 3-D shape.

has 5 faces, & edges (i) (i1)
and 5 vertices. Face

The plural of vertex Vertex -

15 vertices.

You need to learn the mathematical names of | Cuboid Taboabsalien
3.D solids. You can sketch the hidden €dges (b) Write down the number Everything in

to help you work out the answer to part (b). » of edges on shape (1). blue is part of

12 the answer.

Surface area of a cuboid

You can find the surface area of a 3-D shape by adding
together the areas of its faces. A cuboid has six faces.

You can use the fact that opposite faces are equal to
simplify your working.
Surface area = 2A + 2B + 2C
=2 X (B X3)+2X(6X4)+2X(4X3)
=2 X186 + 2 X 24 + 2 X 12 = 108cm?

The diagram shows a solid block of wood 1n the shape

of a cuboid.

(a) Work out the total surface area of the cuboid. (2 marks)

Karl has to paint all 6 faces of 50 cuboids.

A can of spray paint covers an area of 3000 cm?. Scm
(b) How many cans of paint must Karl buy to paint all the

faces? Show all your working. ‘ (3 marks) #
cm
Scm

Don't just write down 2 number or estimate.
You must show all your working.
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Volumes of cuboids

The volume of a 3-D shape is the amount of .
space it takes up. Volume of a cuboid

The most common units of volume are You need to remember this formula for
cm3 or m3 the volume of a cuboid.

height
s )
Volume = 1cm?> Volume = 10 cm?> width
*————Ienqth——-——r"

This shape is made from ten 1cm? cubes. Volume = Length X Width X Height

Target There are a few steps to this

OO' problem so its a good idea to
G plan your answer:

1. Work out the volume of the planting box.

5 Convert from cm?® to litres by dividing
by 1000.
Work out how many bags of compost

3.
are needed.
«4. Work out how much the compost will cost.

Worked example

The diagram shows a wooden planting box.

A 50 litre bag of compost costs £3.99.
| litre = 1000 cm?

How much will 1t cost to fill this planting box?

Wy R emember that you can only buy 2 whole
Volume = 160 X 70 X 15 number of bags of compost.
= 168000 cm? 3 X 50 litres = 150 litres
= 160 litres 4 X 50 litres = 200 litres
4 bags of compost are needed. You need 168 litres of compost, 5O you
4 X £3.99 = £15.96 need to buy 4 bags.

This cuboid has a volume of 390 cm?.

Target
grade

/icm
37m ' 4cm
: . 15¢cm
Work out the volume of this cuboid.
(2 marks) Work out the height, #cm, of the cuboid.
Volume = Length X Width X Height (3 marks)

The units of Ien.:?jth TOP e
are m so the units of

volume will be m>.

= 3.2 X1.5 X 2.0 ‘
= 9.6m3 «
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Prisms
Volume

A prism is a 3-D solid with a constant Worked example
cross-section. Use this formula to

calculate the volume of a prism. The diagram shows a prlsm
The cross-section

1S a trapezium.
Work out the Scm
volume of the prism. 7cm

10¢
- (3 marks)

Area of cross-section (trapezium)

Volume = Area of cross-section X Length 1 >
==X (©+10) X 5 =40em
Volume of prism = 40 X 7 = 280 cm?3

Surface area

To work out the surface area of a 3-D
shape you need to add together —
the areas of all the faces.

It’s a good idea to sketch each 4 m
face with its dimensions. e E A
Remember to include the faces 3 m &m

that you can’t see. Surface area = 40 + 32 + 24 + 6 + 6 = 105 m?

Target Calculate the volume of
g'radg Prﬂbl -
501"&'1' the cube, and writ€ an
The diagram shows a triangular prism and 6XPI”655iOn for the volume of the prism.

a cube. They both have the same volume. Set these equal to each other and solve
Work out the length of x. (4 marks) . il
the equation to 1ina x.

I - [ Examiners’ report
cm

Volume of cube = 93 = 729 cm?® Write down what you are calculating at each stage.

Volume of prism = Area of cross-section X You can get 1_1331'1(3 for your working even if your
Length final answer is wrong.

3 -
=3z X9 X 12 X x= 30x Real students have struggled with questions
30x = 729 like this in recent exams - be prepared!

x = 24.3cm

Worked example

4

The cross-section of this prism is a right-angled triangle.

(a) Work out the volume of the prism. (3 marks)

(b) Work out the total surface area of the prism. (3 marks)
Use this formula to work out the aréas ‘

of the triangular faces:

Area of a triangle = % X Base X Vertical height.
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Cyvlinders

Surface area

To find the surface area of a cylinder you need to add up the areas of the faces.
A cylinder has two flat circular faces and one curved face. When you flatten out the
curved face it is shaped like a rectangle.

Surface area = 2 X Area of circle + Area of rectangle
=2 X @re + 2wr X h
= 27re + 27rh

LEARNIT!

Volume
For a cylinder with radius r and height h:

The length of the
rectangular face

15 the same as the
circumference of
the circle.

Worked example

Volume of cylinder = Area of base X Height This tin of soup 1s in the
shape of a cylinder with

4 height 11 cm. The diameter
= 7r<h of the base is 7 cm.

lcm? = 1 ml i
Work out the capacity of 7cm
(3 marks)

the tin in ml.

o You should always write | Radius of base = 7 + 2 = 3.5¢cm
MIVEd! dOWﬂ thﬁ formUIa Volume — fn-r.gh = a1 )4 3.52 W 11

before substituting. Be careful when deciding » — 423 3296... cm3

which quantities to vse. You are given the o
diameter but the formula uses radius so you the capacity 18 423w fo the nearest

need to divide by 2. whole number.

= Area of circle X Height

In terms of

If a question asks for an exact
value or an answer in terms of 7 A

then don't use the 7 button on 4+-m Volume = 367cm3

your calculator. Write your answer l R —

as a whole number or fraction Volume = 113 cm?3 (to 3 s.f.)
multiplied by .

Volume of cylinder = wr2h
=7 X 32X 4

—_—
l

The diagram shows an o1l drum in the shape of a
cylinder of height 84 cm and diameter 58 cm.

[t is one-quarter full of crude oil. 84cm

Calculate the volume of oil in the cylinder. ;s

Give your answer 1n litres, correct to the nearest litre. \ 3
(4 marks) < > T0ORcm

S58cm
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Volumes of 3-D shapes

If you need to use these formulae in your exam they will be given to you with the question.

Cone Sphere Pyramid

Volume of cone Volume of sphere = g-':rr3 Volume of pyramid

= —;— X Area of X Vertical = % X Area of X Vertical
base height base height
5 mr2h = ZAh

Worked example

Target

The diagram shows a cone A and a cylinder B. You might have to compare two volumes or areas
Show that the volume of B 1s 8 times the in your exam. These questions might involve:
volume of A. (4 marks) « working out the ratio between two different

areas or volumes
* finding an unknown quantity represented
by a letter
12cm * finding an expression for a length, area or
« volume in terms of an unknown.
In this question you need to know the ratio between
¥ 3 the two volumes. Calculate them both, then write a
short conclusion. Make sure you show the calculation
in your conclusion: 8 X 247 = 1927

1 . .
37 X 3% X 8 You can leave your working in terms of 7 to make
241 it easier. There 1s more about this on page 106.

Volume of B = wireh = 7 X 42 X 12
— 19217 Real students have struggled with questions B«
B S¢ Dlkar = 1980 an the volvme of B is B like this in recent exams — be prepared!

times the volume of A.

The radius of the base of a cone 1s 3¢m and its height T

1
-gfrrEh

Volume of A

Target

1s hcm.

The radius of a sphere 1s 3cm. p
The volume of the cone 1s equal to the volume of the sphere.

Find the value of /. You must show your working.

(3 marks) RS
2 jcm J

\Write the expression for the volume of each shape; theﬁ set
them equal to each other. Rearrange to make h the subject.
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Surface area

Cone Sphere
The formula for the curved surface area The formula for the surface area of a
of a cone will be given if you need it for sphere will be given if you need to use it.
a question.
Curved surface area of cone = mrl Surface area of sphere = 47r?
A
For a reminder about
* areas of circles and
! 56 CBT"@fU” Th'lcj 5ur~face areas of

formula uses the
slant height, [, of
the cone.

cylinders have a look at
pages 104 and 106.

A hemisphere is half a sphere, so the area
To calculate the total surface area of of the curved surface is % X 41rre

the cone you need to add the area of
the base. Surface area of cone = wre + mrl

le z
Worked examp
A

To work out the curved surface

& _
{3{:} i area you need to know the radius

and the slant height. You are given the radivs ana

The diagram shows a

cone with vertical the vertical height.
height I%Cm and To calculate the slant height you need to use
DR TRRINS. - om. 12cm Pythagoras theorem. Sketch the right-angled
s s trianale containing the missing length.
curved surface ik
area of the cone. !
4 marks
( ) Compound shapes
== 18 & =100 You can calculate the surface area of more
\ [ =13 cm complicated shapes by adding together the
! Curved surface area surface area of each part.
12 cm = qrrl
\ = 71X 13 X 5 4em| . = "
= 65mcm*® —
5 cm 6 cm
Surface area = m(4)2 + 2m(4)(6) + [47(4)?]
= 96mTcm*®

9

1 The diagram shows an object 6cm 2 A solid object 1s formed by
made from two cones, placed one joiming a hemisphere
on top of the other. to a cylinder.
The top cone has a slant height of ?Ln\ Both the hemisphere and
6cm and the bottom cone has a the cylinder have a radius
slant height of 7cm. P of 2.1cm. The cylinder has
Both cones have a radius of 4cm. a height of 5.6cm. Work out the total surface
Work out the total surface area of the object. area of the object. Give your answer to
Give your answer in terms of 7. (4 marks) 3 significant figures. (4 marks)

108





