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Cirxcles

Make sure you know the definitions of radius, diameter
and circumference.

Here are two different formulae for the circumference.
You can use either.

Diameter .
/ o Circumference 7 X Diameter C = 7rd

9 Circumference 2 X mm X Radiuvs C = 27r
Circumference
&1y =
This symbol is the Greek letter pi. Worked examp

It always stands for the same number. T L

Diameter = 2 X radivs

Target
grade

m = 3.1415926... circumference of
Your calculator probably has a button for this circle.
entering 7 into a calculation. You might Give your answer to
need to press the SHIFT key first. 2 decimal places. (2 marks)
| If your calculator leaves m in the answer, Circumference = 27r
press the button to get your =2 X 3.142 X 6
answer as a decimal. = 37.704
You can also use 3.142 as the value of = — 37.70cm (2 d.p.)

In your exam.

Worked example

Circumference of whole circle = 2 7r
2cm Zem =D X ¢ X2
= 12.5663...

The diagram shows an earring made Curved section of earring = 12.5663... ~ 4

from a quarter of a circle. = 3.1415. ..
Wf:)rk out the perimeter of: the earring. Total perimeter = 2 + 2 + 3.1415...
Give your answer to 2 decimal places.

(3 marks) a 7.1415...
Don't round your answers until = 7.14 cm
the end of your calculation.

e ca——

|

This steering wheel has a circumference of 120cm.
(a) Work out the diameter of the steering wheel.
Give your answer to 1 decimal place. (2 marks)
(b) Work out the radius of the steering wheel.
Give your answer to 1 decimal place. (1 mark)
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Area of a circle

You need to know the formula for the area of a circle:

Radius Area = 7 X Radius?
. A=mXrXr= mre

You always need to use the radius when you are calculating the area.

If you are given the diameter, divide it by 2 to get the radius.

Target
grade

«~—8cm—
« 20cm .

The diagram shows two semicircles with

Work out the area of this circle. (2 marks) .
diameters 8 cm and 20 cm.
Area = mre Work out the shaded area. (4 marks)
= 7 X 4.8° Radius of large semicircle = 20 + 2
= 7 X 23.04 - 10
_ 75 3820 Area of large semicircle = 5 X 7 X 102
o T Aol i da) = 157.0796...
Radiuvs of small semicircle = & ~ 2 = 4
Area of small semicircle = -;5 X a X 42
=.25.1327...
IShaded aea =197 .0796... — 295.1327 ...

When you have to keep track of a lot of working, = 131.946...
write down what each calculation represents. = 132 cm? (3 s.f.)
[t will be really clear to you and the examiner
what you have worked out!

Real students have struggled with questions
like this in recent exams — be prepared!

X

The formula for the area of a circle uses
the radius. If you are given the diameter you
will need to divide by 2 first.

Real students have struggled with questions
like this in recent exams — be prepared! |

Target
grade 4

This circle and this square are equal in area. : A

Work out the length of the side of the square.

Give your answer correct to 1 decimal place.
(4 marks) xcm

Work out the area of the circle. This is the a

same as the area of the square. Work out
the square root to find X.
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Sectors of circles

..l—"'-'_'-‘l-.

Each pair of radii divides a circle into two sectors,

Minor
a major sector and a minor sector. @
"'1 'il MajOr
You can find the area of a sector by working out what sector

fraction it is of the whole circle.
For a sector with angle x of a circle with radivs r:

—————

Arc of the whole circle so

. X
Sector 360°

X
‘ Area of sector = 360" < 7"
X a2mr

X
360°
You can give answers in terms of .

There is more about this on the next page.

r Arc length =

Target 5 Finding a missing angle

grade

You can vuse the formulae for arc

The diagram shows a minor sector of a circle of : T
length or area to find a missing angle

dius 13 cm.
ERD Lt S in a sector. Practise this method to
help you tackle the hardest questions.
|
O
Work out the perimeter of the sector. (4 marks) 10 cm
.. %
Arc length = 360° X 2mr
. 150r
360° X 2 Xar X 13 O
= 34.03392... Area of sector
Perimeter = Arc length + Radivs + Radius o5
= 34.03392... + 13 + 13 65 X 360
o 1007
= 60 cm (2 s.1.)
= 74.45645...

|

| answer. The radius 74.5° (to 3 s.f.)

Don't round until your fina
is given correct to 2 significant figures SO

this is a good degree ot accuracy.

OAB 1s a sector of a circle, centre O.
Angle AOB = 60°.

OA = OB = 12cm.

Work out the length of the arc 4B. ‘

Give your answer correct to You need to learn the
3 significant figures. (3 marks) tormula for arc length.
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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)
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