[ )
. J
v 2:6 - Ratio: Relationship Simplify 60 :40: 100 Write 2: Sintheform1:n
2 parts _ 6 parts between two — =10 2:5
N numbers. peendonein | 6 : 4 : 10 2 2
Part: This is the one step by ) ' ’
numeric value ‘1’ of, dividingby20. 3 :2 :5 1:2.5
would be equivalent C
to. Share £45 in 2:7 Joy and Martin share money
Simplify: Divide both the ratio 2 : 7 5|5 in the ratio 2 : 5. Martin gets
parts of a ratio by the 5|5 £18 more than Joy. How 2:5
same number. -10| 5 much do they each get? 616
Equivalent: Equal in 45+9=5 5 616
1 value. 5 6
= Z Convert: Change from £10: £35 5 18 -3 =6 6
5 £12 :£30 6

M981,U171,
U680

\_

‘sparx

J

Qne form to another. j

Tip
Its often useful to write
the letters above the
ratio. This helps you
keep the order the
correct way round.

\_ =35

=12 =3U

1) Simplify a)45:63

T+x:T(® ST:1T(q

z:1(e(e

Questions
b) 66 :44 c)320:440
2) Writeintheform1:n a)5:10
3) Share64intheratio3:5

b)4:6 c)x:x?+x
4) Write the ratio 1 : 4 as a fraction.
51 (v ot : v (€
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DIVIDING AN AMOUNT INTO RATIOS

% O R

Key Concepts woman has £400. She is going to split her | There are boys and girls at a party in the
o money between her two children in the ratio 5:2.
An amount can be divided into a . AL . .
given ratio. ratio 2:3. How much does each child There are 15 more boys than girls.
receive? Calculate the number of people at the
Red : Green . party.
1:3 No. of boxes 2 13 No. of extra 5.9
(243) 80| |80 ' .
\ Boxes (5-2)
For every 1 red there are 3 greens. 5 5
400+5 (80| [g0 \ e
A ratio can be converted into .
fractions. =80 £160 30 15+3 —te—m == -
=5 5
Red : Green £240
1:3 i
Child 1 receives £160 and Child 2 receives 7 %5 ?
1 3
= are red and = are green. £240. Exam |es
! * \_ = 35 people P
4 N
[ \ 1)  Ann made some cakes. She made vanilla cakes and chocolate cakes in the ratio 2:9. What
fraction of the cakes were chocolate?
S parx Key W.ords 2)  Share £25in the ratio 7:3
Ratio 3) Katy and Becky share some money in the ratio 2:1. Katy receives £10 more than Becky.
M885 M801 T How much do they each receive?
26 ! 5 ! ?DIVIde 4)  Claire and John share some money in the ratio 3:2. Claire receives £18. How much does
M 7, M5 5, arts John receive?
\ ) \ y 213 (¢ 013 ‘023 (€ 0523 ‘05°L13 (T 1—61 (T SHIMSNY




RATIO AND DIRECT PROPORTION

Key Concepts

To calculate the value for a
single item we can use the
unitary method.

When working with best value

in monetary terms we use:
] ] price
Price per unit = ———
quantity

In recipe terms we use:
Weight per unit

_ weight
B quantity

28 apples weigh?

600 + 20 = 30g
28 x 30 = 840g

weight of 1 apple

Box A has 8 fish fingers costing £1.40.

Which box is the better value?

Qinger costs less.

Box B has 20 fish fingers costing £ 3.40.

Therefore Box B is better value as each fish

’ E The recipe shows the :

If 20 apples weigh 600g. How much would

Xxamples

Ingredients for 10 Flapjacks
80 g rolled oats

60 g butter

30 n/ golden syrup

36 g light brown sugar

ingredients needed to make
10 Flapjacks.

How much of each will be
needed to make 25 flapjacks?

Method 1: Unitary

80+10=8 30+10=3
8 x 25 = 200g 3x25=758
60=10=6 36+10=3.6
6 x 25 = 150g 3.6x25=90g
Method 2: 5 flapjacks .
80+2=40 30+2=15
40x5=200g 15X5=75g

. 36+2=18
60+2=30
30 x 5 = 150g 18x5=90g )

4 )
sparx

Uus77

U753

U865

\_ J

4 N\
Key Words Ingredicats
U n |ta ry to make 16 gingerbread men
180 g flour
Best Value Jfog gnger
Proportion 0 sgar
Quantity
\_ )

1) How much
will we need

2) Packet A has 10 toilet rolls costing £3.50.

to make 24

gingerbread

men?

Packet B has 12 toilet rolls costing £3.60.
Which is better value for money?

3) If 15 oranges weigh 300g. What will 25

oranges weigh?

8006 (€ 104 42d do€ g 12ed (7 4e8ns S5 4913nq 85971 “28u18 809 “nojy 8042 (T SYIMSNY



PROPORTION

Key Concept

Proportion states that
two fractions or ratios
are equivalent.

4:2 =

>
sparx

M543,U610,M22

( Key Words \

Ratio: Relationship
between two
numbers.

Scale: The ratio of the
length in a drawing to
the length of the real
thing.

Proportion: A name
we give to a statement
that two ratios are
equal.

Exchange rate: The
value of one currency
for the purpose of

9,M112,M260
\ J

Qonversion to another.j

Tip
Working with ratio or
proportion requires
multiplying or dividing
the numbers. Do not
add or subtract.

-

Examples

J
\

Write 2: 5 in the form 1 : n | Cake recipe for 6 people.
2:5 3 eggs
L9 L9 300g flour
150g sugar
1:2.5 What would you need for
8 people? -3 x4
a:b=4:5and b:c=6:7 /\/\
Find a:b:c. L?Z:i'\él 6 2 3
a: b:c e eggs 3 1 4
415 flour | 300g | 100g | 400g
X : u
6< ° i TH%5 150g | 50g | 200
\_ 24:30:35 sugar 8 8 g)
Questions
1) Writeintheform1:n a)4:8 b)3:12 c)4:6

2) a:b=3:10andb:c=4:12. Find a:b:c.
3) Pancakes for 4 people need 2 eggs, 120g flour and 60ml milk.

How much for 6 people?

1w w06 4nojy 08T ‘883 ¢ (€ 0zT:0v:¢T (2 ST:T (O #T (94T (e (T :SHIMSNY
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PERIMETER AND CIRCUMFERENCE

Key Concepts
Parts of a circle

circumference

Circumference
of a circle is
calculated

by md and is
the distance
around the circle.

Arc length of a sector is

calculated by b md.

360 A

\

Calculate:
a) Circumference

=41
' or =12.57cm

b) Diameter when the
circumference is 20cm

C=mrXd
20=mt Xd
20 _ 4
T

Or 6.37cm

\_

Examples

c) Perimeter

A

6cm
_nxd
P = > +d
_7'[)(6
P = > +6
P=3mr+6
Or=15.42cm

d) Arc length

Arc = anxd
360

Arc = ﬁ><7'[><2><1O
360

Arc = EXT[XZO
360

Arcz%n

Or =4.89cm

J
\

/Ocm

J

‘sparx

U604 U950 U221

\

( Key Words \

) K Arc )

Calculate:
Circle 1)
Perimeter 2)
Circumference 3)
I.Radlus 4) The arc length of the diagram
Diameter
Pi

The circumference of a circle with a diameter of 12cm
The diameter of a circle with a circumference of 30cm
The perimeter of a semicircle with diameter 15cm

6 u
WI6G'G 40 ﬂ;(v wo9G°'8€ (€ WIKS'6 Jo@(z wo/ /g do ugT (T

‘SYHIMSNYV



AREA OF CIRCLES AND PART CIRCLES

> J
Key Concepts 4 N\
Y P Calculate: Examples
The area of a circle is a) Area c) Area d) Area of a sector

calculated by 772

The area of a sector is

A=T[><32 0 2
=9 Arc-3—60><7r><r

or =28.3cm? 28
o 12¢m Arc= —— X T X 102
calculated by%nr 36

b) Radius when the p— T X 12
area is 20cm? 2 Arc = 28 >< % 100
- T X 62

/ A=1 X ,',.2 20 P = 5 Arc =

/ \ _ 2 |—=7r

| /S 2= SN P =187 Or =24.43cm /
| r | =7 _
\ / T Or 2.52cm Or = 56.55cm?

Y4 )

Ocm
( Key Words Calculate:
Sparx Circle 1) The area of a circle with a radius of 9cm

J

Area 2) The radius of a circle with an area of 45cm?
Radius 3) The area of a semicircle with diameter of 16cm
4) The area of the sector in the diagram

U604 U950 Plameter

\ UZZ 1 U373 J k Sector ) woE 7 10 u% (b wOES 00T 40 1ZE (€ ,WIGL € 4O S—;/\ (¢ ;wa/t#S 40 LT G (T :SYIMSNY




CIRCLES AND COMPOUND AREA

Key Concepts

Circumference

\_

‘sparx

M169,M231,
M280,M291,
M595

J

( Key Words

Diameter: Distance from
one side of the circle to
the other, going through
the centre.

Radius: Distance from
the centre of a circle to
the circumference.
Chord: A line that
intersects the circle at
two points.

Tangent: A line that
touches the circle at only
one point.

Compound (shape):
More than one shape

If you don’t have a calculator
you can leave your answer in

joined to make a
foerent shape.

Tip

terms of m.

Formula

l Circle Area = w X r? l
d

Circumference = 1w X

SN

J
4 Examples )

Find the area and circumference to 2dp.

Circumference =m X d
=mn X 8 = 25.13cm

Area = m X r?
=1 X 4% = 50.27cm?

Find shaded area to 2dp.

J

1) Find to 1dp the area and circumference of a circle with:
a) Radius = 5cm
2) Find the area & perimeter of a semi-circle with diameter of 15cm.

Square area = 10 X 10
/ \ — 100m?
Circle area = 1 X r?
\ / = 11 X 52
= 78.54 m?
10m
\ Shaded area = 100 — 78.54 = 21.46m2)

Questions

b) Diameter = 12mm c) Radius =9m

wi9'8E =d WIP'88=V (¢ WG95=D WS pSz=V (2
Ww/ /€ =D ZWWTETT =V (0 Wiy TE =D ZWI5'8/ =V (e (T :SHIMSNV



VOLUME AND SURFACE AREAS OF CYLINDERS

Key Concepts

A cylinder is a prism with the
cross section of a circle.

J00

The volume of a cylinder is
calculated by r?h and is
the space inside the 3D shape

The surface area of a cylinder
is calculated by 2nr? + mdh
and is the total of the areas
of all the faces on the shape.

From the diagram calculate:

—>
10cm Area of two circles
=2 X1 XTr?
a) Volume =2 X1 X 42 10cm
V=mnxr?xh = 32m
V=mx4*x10 Area of rectangle
V = 1607 =1 X d8>< h10 Surface Area = 32m + 801
B ; =7 X 8X = 112n
Or = 502.65¢m = 80m or = 351.86¢cm3

\_

b) Surface Area - You can use the net of the shape to help you

J\_

Examples

4cm

‘sparx

M915
ule3

\_ J

( Key Words \

\_

Cylinder Calcul
Surface Area
Radius
Diameter
Pi
Volume
Prism

J

and surface area of
this cylinder

ate the volume

CO-

15cm

¢WIT9°/96 410 UB(OE = B24E 3IBLINS (WI/0°60EC 10 LGE/L = SWN[OA :SHIMSNYV



CIRCLE THEOREMS

Key Concepts

\_
Same Sum to 180°
size
[ ]

The angle between a radius Angles at the Opposite angles in a cyclical
and a tangent is 90° circumference are equal g adrilateral sum to 180°

‘ From any point you can
* only draw two
Same d th
«e tangents, and they are

. . , . equal in length
The angle at the centre is twice The angle in a semi circle The alternate segment A &
that at the circumference is 90° theorem

\

Key Words\ Try look, cover, write, check to be able to identify and describe

4 )
Sparx Radius each of the 7 circle theorems.

Centre 1. Read through the theorems
U251, U459, Tangent 2. Cover them over
U130. U489 Circumference 3. Attempt to recreate them on another sheet of paper
’ ’ 4. Check how many you remembered perfectly. Try again until you have all 7.

Right angle

\ U808 ) k ) HIMSNVY




Key Concepts

A tangent touches a circle
at one point.

A tangent line is
perpendicular to the radius
of the circle.

The gradient of the tangent
is the negative reciprocal of
the gradient of the
equation of the line of the
radius.

( Examples :

TANGENT TO A CIRCLE

T\

1) Find the equation of the line which is the radius of the circle.

4 )
sparx

U567

\_ J

o 1 1
A8V dient = = th ==
2 0""(/ 2\ gradien > ereforey 2x
, \ 2) The tangent is perpendicular to the radius.
-2 < gradient of tangent = negative reciprocal of >
= -2
Find the equation of the 3) Substitute in the given coordinate (2,1)toy = —2x + ¢
tangent to the circle with y=-2x+c
equation: 1=(-2x%x2)+c
x*+y?=5 1+4=c
which passes through the 5=
point (2,1). y=-2x+5 )
\‘
4 Key Words\ » \

Radius Find the equation of the tangent to the circle 4 ~
T ¢ with equation:

angen x% +y2 =40
Negative which passes through the point (2,6).
reciprocal

Perpendicular
\Gradient — +xZ— = 4 YIMSNY




EQUATION OF A CIRCLE

Key Concepts

The equation of a
circle will be in the
format:

x? + y? = radius?

The centre of each
circle will be at the
coordinate (0,0).

( Examples :

x?2+y2 =4
Radius = V4
=42

Therefore we can plot the following
coordinates to support us sketching
our graph: (012)1 (01_2)1 (210)1 (_210)

J

4 )
sparx

U567

\_ J

g
;

Key Words
Radius
Centre
Sketch

Square root

N

. J

Calculate the length of the radius for each of the following equations
of circles:

1) x%2 + y% =25 2) x2 + y? =49

3) x% + y? = 256 4) x* + y? = 22

ZZM (v 9T (€ £(2 S (T YIMSNY



THEORETICAL PROBABILITY

Key Concepts

Probabilities can be described
using words and numerically.

We can use fractions, decimals or
percentages to represent a
probability.

Theoretical probability is what
should happen if all variables
were fair.

All probabilities must add to 1.

The probability of something NOT
happening equals:

1 — (probability of it happening)

‘sparx

U803 U408 U510

Probability scale:
Impossible Even chance Certain
o 113 4
7 a4 2 4 4
0 0.25 0.5 0.75 1
0% 25% 50% 75% 100%

Examples

_J
There are only red counters, blue counters, white
counters and black counters in a bag.

Colour Red Blue Black White

No. of counters 9 3X X-5 2X

There are only red counters, blue counters, white
counters and black counters in a bag.

A counter is chosen at random, the probability it
isredis %. Work out the probability is black.

Percentage
Certain
Impossible

\_ J

k Even chance )

b) Calculate the probability of not choosing a 3.

Colour Red Blue Black White
No. of counters 9 3 5 2 9+3x+x—5+2x =100
6x+4 =100
1) What is the probability that a blue counter is x =16
3 number of blue Number of black counters =16 -5
chosen? — =
19  total number of counters =11
2) What is the probability that red is not chosen? Probability of choosing black = 11
10 number of all other colours 100
K 19 total number of counters J
( Key Words \
Theoretical 1 2 3 1 2 3
Probabilit
. \ Prob 5 4 9 Prob 0.37 2X X
Fraction
Decimal 1a) Calculate the probability of choosing a 2. 2) Calculate the probability of choosing a 2

ora3.

8T 8T
120=(€)dzr0=(2)d (e —(a — (eT:SYIMSNV



TWO WAY TABLES AND PROBABILITY TABLES

J

Key Concepts

Two way tables are used to
tabulate a number of pieces of
information.

Probabilities can be formulated
easily from two way tables.

Probabilities can be written as a
fraction, decimal or a
percentage however we often
work with fractions. You do not
need to simplify your fractions in
probabilities.

Estimating the number of times
an event will occur
Probability x no. of trials

-

There are only red counters, blue counters, white
counters and black counters in a bag.

Colour Red Blue Black White
No. of 9 3X X-5 2X
counters

A counter is chosen at random, the probability it is
red is %. Work out the probability is black.

94+3x+x—5+2x =100
6x +4 =100
x =16
Number of black counters =16 -5
=11

Probability of choosing black = L

1
100

Examples

80 children went on a school trip. They went to

London or to York.

23 boys and 19 girls went to London. 14 boys went

N

to York.
London York Total
Girls 19 24 43
Boys 23 14 37
Total 42 38 80

What is the probability that a person is chosen that

42
went to London? %0

If a girl is chosen, what is the probability that she

24
went to York? —
38

J

U683
U9s1

\

4 )
sparx

4 )

J

. J

1 2 3
Key Words
Two way table Prob | 0.37 2% X
Probability 1a) Calculate the probability of choosing a 2 or a 3.
Fraction b) Estimate the number of times a 2 will be chosen
Outcomes if the experiment is repeated 300 times.
Frequency

2a) Complete the two way table:

Year Group

9

10

11

Total

Bovs

123

407

Girls

123

Total

303

236

331

b) What is the probability that a Y10 is

chosen, given that they are a girl .

v/t (az  92T=00€x2v'0 (A 120 = (£)d 2v'0 = (2)d (B (T :SHIMSNY



PROBABILITY TREE DIAGRAMS

Key Concepts

Independent events are
events which do not affect
one another.

Dependent events affect
one another's probabilities.
This is also known as
conditional probability.

-

There are red and blue counters in a bag.
The probability that a red counter is chosen is%.

A counter is chosen and replaced, then a second counter is

chosen.
Draw a tree diagram and calculate the probability that two
counters of the same colour are chosen.

Examples

N

There are red and blue counters in a bag.
The probability that a red counter is chosen is%.

A counter is chosen and not replaced, then a second counter is

chosen.
Draw a tree diagram and calculate the probability that two
counters of the same colour are chosen.

4 )
sparx

U558, U729,
U821, U806

\ J

. J

1 .
2 R Prob of two reds: 1 R  Prob of two reds:
9 2 2 4 8 2.1 2
Xo = 978~ 72
2 R 979 81 2 R oo bl
9 > Prob of two blues : 2 7 B Prob of two blues :
7B 7 7 49 8 _R 7.6 %2
2 ? R SXg=aT 2 978" 72
2 979" 81 ; 3 f 1
’ B Prob of same colours: 9 Prob of same colours:
4 49 53 6 2 A2 o
7 _ 6 B —t—==
5 B a + a = a 8 72 72 72
( \ 1) There are blue and green pens in a drawer. 2) There are blue and green pens in a drawer.
Key Words There are 4 blues and 7 greens. There are 4 blues and 7 greens.
Independent A pen is chosen and then replaced, then a A penis chosen and not replaced, then a
P second pen is chosen. second pen is chosen.
Dependant Draw a tree diagram to show this information Draw a tree diagram to show this information
Conditional and calculate the probability that pens of and calculate the probability that pens of
Probability different colours are chosen. different colours are chosen.
Fraction
0TT/9S (z TZT/9S (T :SYIMSNV



r
FURTHER PROBABILITY
\ )
Key Concept 4 Key Words \( Examples )
A ® Probability: The In Hannah’s class there are 32 students.
p(AnB) | chanceof something 15 of these students are boys.

P(A U B)

P(A’ N B)

4 )
sparx

M718, M419

happening as a
numerical value.
Impossible: The
outcome cannot
happen.

Certain: The outcome
will definitely happen.
Even chance: The are
two different
outcomes each with
the same chance of
happening.

Mutually Exclusive:
Two events that
cannot both occur at

Kthe same time. j

é Formula )
P(AN B) = P(A) x P(B)
P(AUB) = P(A) + P(B)

or (non ME) P(AUB)

M829, M460
. _J

=LA +PB)—PANB)J

7 of the boys have a pet.
9 girls do not have a pet.

Have a pet

15
P(boy) = 37

Do not have a
pet

P(Girl with pet)
8

32

Have a pet

Do not have a
pet

J

1)
2)
3)

Questions
Draw a two-way table for the question above.
Find the probability that a pupil chosen is a boy with no pets.
A girl is chosen, what is the probability she has a pet?

LT 43 .
Y (€ 5 (¢ :SYIMSNY



