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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)

.

N

Y9
Foundation

J

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

Examples

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.

Colour Red Blue Black White

No. of counters 9 3 5 2

1) What is the probability that a blue counter is

number of blue

3
chosen? — =
19 total number of counters

2) What is the probability that red is not chosen?
10 number of all other colours

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

94+3x+x—54+2x =100

6x+4 =100
x =16
Number of black counters =16 -5
=11

1

Probability of choosing black = 11—00

k Even chance )

\ 19 total number o f counters )
( Key Words \
Theoretical 1 2 3 1 2 3
Probability Prob | 5 4 9 Prob | 037 | 2« x
Fraction
Decimal 1a) Calculate the probability of choosing a 2. 2) Calculate the probability of choosing a 2
Percentage b) Calculate the probability of not choosinga 3. ora3.
Certain
Impossible

8T 8T
120=(€)dero=(e)d(c —(a — (BT :SYIMSNV
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RELATIVE FREQUENCY

Key Concepts 4 Examples
Experimental probability
differs to theoretical Colour red blue white black

probability in that it is based
upon the outcomes from Prob X 0.2 0.3 X
experiments. It may not
reflect the outcomes we

A spinner is spun, it has four colours on it.

expect. ] _

The relative frequencies of each colour are recorded.
Experimental probability is The relative frequency of red and black are the same.
also known as the relative a) Whatis the relative frequency of red?
frequency of an event 1—-(0.2+0.3)=0.5
occurring.

0.5
X = 7 = 0.25
Estimating the number of

ti t will : . . . . . .
mes an event Wit oceur b) If the spinner is spun 300 times, how many times do you expect it to land on white?

0.3 x300=90

Probability x no. of trials k )

é N\ Key Words )

_ Number | 1 2 3 4 a) What is the probability that
Y9 Experimental a 4 is landed on?
Relative Prob X 0.46 0.28 X

Foundation freque.ncy A spinner is spun which has 1,2,3,4on b) If the spinner is spun 500

\ ) Fraction it. The probability that a 1 and a 4 are times how many times do
Decimal spun are equal. we expect it to land on a 2?

Probability

\ Estimate / 0€Z (9 €T°0 (e :SYIMSNV
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LISTING OUTCOMES AND SAMPLE SPACE

Key Concepts
When there are a number
of different possible
outcomes in a situation
we need a logical and
systematic way in which
to view them all.

We can be asked to list all
possible outcomes e.g.
choices from a menu,
order in which people

List all of the combinations possible
when one starter and one main are

4 Examples
Starter Main
Fishcake Lasagne
Beef
Melon
Salmon

Two dice are thrown and the possible outcomes are shown in
the sample space diagram below:

1 2 3 4 5 6
(1,1) | (1,2) | (,3) | (1,4) | (1,5) | (1,6)
(2,1) | (2,2) | (2,3) | (2,4) | (2,5) | (2,6)
(3,1) | (3,2) | (3,3) | (3,4) | (3,5) | (3,6)
(4,1) | (4,2) | (4,3) | (4,4) | (4,5) | (4,6)
(5,1) | (52) | (53) | (54) | (55) | (56)
(6,1) | (6,2) | (6,3) | (6,4) | (6,5) | (6,6)

L= T O = TV R

1)  What s the probability that 2 numbers which are the same

finish a race. chosen. - M. L are rolled?
’ ’ 6  outcomes where numbers are the same
We can also use a sample I;’ E I\l\:’ E 36 total number of outcomes
space diagram. This ’ ’ 2)  What s the probability that two even numbers
records the possible Note: You can write the initials of each are rolled?
outcomes of two different option in a test. You do not need to write 9 _ outcomes where numbers are both even
events happening. kOUt the full word. 36 total number of outcomes
( N ( \ 2a) What is the
1) Abe, Ben and Carl - -
Y9 Key Words have a race. List all Spinner probability that a
LiSt of the Options for Red Green Blue tb])e?l\c/jhlstlans:d on?
. atis the
FO un d ation Outcome the order that the § Heads | HR HG HB probability that a
\_ Y, Sample ancf can end the Tails TR T,G T,B head and a green
space ' are landed on?
Probability

. J

9 9 ‘ ¢ ¢ ‘{ { .
-(a —(ez vEd ‘avd ‘v2g Ove ‘aV 08V (T :SYIMSNV




FURTHER PROBABILITY

\_
ey Concept | Key Words A Examples
A B Probability: The _ In Hannah’s class there are 32 students.
P(A n B) chance f)f something 15 of these students are boys.
happer.nn;g asl d 7 of the boys have a pet.
numerl'ca value. 9 girls do not have a pet.
Impossible: The Have a pet
A ® outcome cannot 15
P(A U B) happen. P(bov) = —
. Certain: The outcome ( y) 32
will definitely happen. Do not have a
" - Even chance: The are pet
two different . .
P(A’ n B) outcomes each with Have a pet 0 P(Glrl ngh pet)
the same chance of _
happening. 32
Mutually Exclusive: Do not have a
4 N Two events that pet
cannot both occur at \ j
YO \the same time. ) Questions
FOU ndation 1) Draw atwo-way table for the question above.
\ y Formula 2) Find the probability that a pupil chosen is a boy with no pets.
P(ANB) = P(4) x P(B) 3) Adgirlis chosen, what is the probability she has a pet?

P(AUB) = P(4) + P(B)
or (non ME) P(AUB)
=P(A)+PB)-PANB

LT
ry (€

Z€
ry (¢
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. ORDER OF OPERATIONS

Key Concept Operation: In maths
B Brackets these are the functions 5Xx4—-8=+2
X+ + -, LY—} \jr—)
I Indices Commutative: .
Calculations are 20 - 4 =16
s i ) commutative if
2 2
0 Division changing the order (i + 6) X4 —8
. g does not change the
M Multiplication
\ Y, Lesult. - (4 + 6)2 X4 —8
e ssociative: In these
A Addition calculations you can 2
. re-group numbers and (10) X4 —8
\s subtraction Y, you will get the same ‘
If a calculation contains the answer. 100 X 4 - 8
looped calculations work from Indices: These are the
left to right. squares, cubes and . _
\powers. ) k 400 — 8 = 392 )
- ~\ : Questions
ot b kT;p . 1) 710+ 2 2) 43 — 13 x 4 3)21+7 -2
Y9 o e e S 4)12+(7-3)  5) 20+ 22 6) (16 — 13) + 3
€ calculations W, Ic 7) Place brackets to make the calculation work 20 +5—-3 =10
Foundation need to be done first.
\ y - Indices also includes

roots. 0T=(—-9)+02(2 1T 9g(s € tT(c er(z T(T:SYIMSNV
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CALCULATIONS, CHECKING AND ROUNDINC

} i

Key Concepts

A value of 5to 9

a

Examples
Round 3.527 to:

Estimate the answer to the following

rounds the number calculation:
up. a) 1 decimal place 46.2 — 9.85
A value of 0 to 4 3. 552 77 3.5 V163 +5.42
keeps the number b) 2 decimal places 50 — 10
the same. 5 -
3.52{7— 3.53 v20+5
Estimation is a result o o
of rounding to one c) 1 significant flgure 40 6
significant figure. 3527 _, 4 5
\ |
a N\ [ A) Round the following numbers to the given degree of accuracy
Key Words 1) 141732  (1d.p.) 2)0.0568 (2d.p.) 3)3418 (1S.F)
Yg B) Estimate:
. Integers
Foundathn Operation 1) V4.09 x 8.96 2) 25.76 -v4.09 x 8.96
\_ y Negative 3) 3/26.64 +80.7 4) S
Significant figures
Estimate
vy cr(e ve(z 9(t g

\

J

000€ (€ 900(z CvT(T V SYIMSNV




INDICES AND ROQOTS

.
Key Concepts ( Examples
a™xa" = a™" Simplify each of the following:
1
am +-q* =qgm " 1) a® x a* = a®** 4) (3a%)3= 33q+*3 6) az = /a
=a'’ = 27a'?
(am Tl_ mn 1
7) 92 = \/6
2) a® +a* =q®* 52x56 58
1 2 5) s 4
an = Y/a =4a > > =3o0or —3
- 58—4
cm_ L 3) (a®)*= a®** _ 11
@ Tgm — g24 = 54 8)23=;=‘
\_ J
4 A f N Simplify:
Y9 Key Words 1) a3 x a2 2) b*xb 3)d?®xd™T 4)m®+m?2 5)n*+n?
d Powers
Foundation Roots 4y g5 ) 1
N J|l indices 6) T AT 8) (3 9)81F  10)572
Reciprocal
k J % (0T 6-406(6 (1E(8 ,¥(L ¢8(9 T(S ;Ww(y 4_P(E 5A(T oB(T SHIMSNV



STANDARD FORM

Key Concepts 4 Examples
We use standard Write the following in Calcu.late the following, write your answer in standard
form to write a very standard form: form:
large or a very small 2 3 5
= 1 X1 X(5x1
number in scientific 1) 3000=3x10 ) G 0%) x (5 0%)
form.
Must be X 10| | 2) 4580000 = 4.58 x 10° 3x5=15 15 x 10°
b is an integer 103 x 10%2 = 10° = 1.5 x 10°
/ 3) 0.0006=6x 10~
b 2) (8x107)+ (16 x 10%)
ax 10 4) 0.00845 =8.45 x 1073
8+16=0.5 } 0.5 x 10*
Mustbe1l < a < 10 \ 107 =+ 103 = 10* =5x 103 y
g N Key Words A A)  Write the following in standard form:
Y9 Standard form 1) 74000 2)1042000 3)0.009 4)0.00000124
B) Work out:
. Base 10
Foundation [ J| 1) (5x10%)x(2x10%  2)(4x10% x (3 x 108)
\. J( Y. 3)  (8x109)+(2x10%  4)(4.8x10%+ (3 x10%
Links
Science 20T x9T (7 0T x¥ (€ 40T xTT (¢ 0T x T (T8
L ) 0 0T X VT T (¥ ¢ 0T x6 (€ 60T X CVO'T (T ,OT x ¥'£ (TV :SYIMSNV
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EXPRESSIONS/EQUATIONS/IDENTITIES AND SUBSTITU

Key Concepts
A formula involves two or more
letters, where one letter equals an
expression of other letters.

An expression is a sentence in
algebra that does NOT have an
equals sign.

An identity is where one side is
the equivalent to the other side.

When substituting a number into
an expression, replace the letter
with the given value.

1)

2)
3)

4)

5)

6)

\

Examples
5(y+6)=5y+30 isanidentity as when the brackets are

expanded we get the answer on the right hand side
5m —7 is an expression since there is no equals sign

3x—6=12is an equation as it can be solved to give a solution
= 5(F —32)

is a formula (involves more than one letter

and includes an equal sign)
Find the value of 3x + 2 when x=5

(3x5)+2 =17
Where A=b?+c, find Awhen b=2andc=3
A =2%+3
A=4+3
A=7 y,

r
Y9 Substitute
Foundation Equation
\ Formula
|ldentity
Expression

Key Words ) 1)

Questions
Identify the equation, expression, identity, formula from
thelist (a) v=u + at (b) u? — 2as

(c) 4x(x —2)=x*?—-8x (d) 5b-2=13
2) Find the value of 5x — 7 when x =3
3) Where A=d? + e, find Awhen d=5ande=2
LT=V (€ 8 (¢

uoienba (p) Anuapr (9) uoissaidxa (q)  ejnwiuioy (e) (T :SYIMSNV
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EQUATIONS IN CONTEXT

Key Concepts G)Ive to find the value of x when the perimeter is 42cm. Examples )
25+ 3 .
HINT: Writ I Jane is 4 years older than Tom.

Algebra can be used to fth. | rl (Ehon ? « David is twice as old as Jane.
support us to find ’(c)he s?d:sng sor x The sum of their ages is 60.
unknowns in a contextual ' ; :

2x 4+ 3 We know the Using algebra, find the age of each
problem. . : person.

perimeter is 42cm
2x+3+2x+3+x+x =42

We can always apply a Ox + 6 = 42 Tom=x ——>»12
letter to an unknown 6x = 36 Angles in a triangle Jang =x+4—>12+4=16
quantity, to then set up an x = sum to 180° David =2x + 8% (2 x 12) + 8 = 32
equation. \ X+x+4+2x+8=60

It will often be used in 2x — 20 +x + 20 + 2x — 40 = 180 4x + 12 = 60

area and perimeter 5x —40 =180 Ay — 48
problems and angle Sx = ZEO =12
. X =
problems in geometry. \ j
g N h Ix+5
Y9 Key Words 3 2) Jane is 12 years older than Jack.
Solve X+ Sarah is 3 years younger than Jack.
i Th f thei is 36.
Foundatlon Term 1) If the perimeter is 40cm. What U ? SUT Ob e]:,r é:jgte; 'S : h
. J Inverse is the length of the longest side? sing algebra, Tind the age ot each person.
operation
\ ) 9= YvIvg ‘[7 = 2uvf ‘6 =N (g wdPT SI Yidua| 1s93u0| 8yl 240249y € =X (T :SYHIMSNV




REARRANGE AND SOLVE EQUATIONS

Key Concepts

Solving equations:
Working with inverse
operations to find the
value of a variable.

Rearranging an equation:
Working with inverse
operations to isolate a
highlighted variable.

In solving and rearranging
we undo the operations
starting from the last one.

.

N

Y9
Foundation

J

4 Solve: Examples
For each step in 5(x—3)=20
solving an Expand Rearrange to make r the
: 5x—15=20 : i
equation we must o v s subject of the formulae :
. 2r =7
do the inverse S5x= 35 Q = :
operation +5 o +5 3 <3
3Q=2r—-7
Solve: e 1g Solve: o eanes +7 +7
=oX — p—-5=3p +
+18 +18 -3p 3p 3Q+7 =2r
30 =3x 4p-5=3 + 2 +~ 2
+3 =3 +5 +5 3Q+7 _
x=10 4p= 8 > T
+~2 +~2
. p=2
Key Words 1) Solve 7(x +2) =35 4) R-earrange to make x the
Solve 2) Solve 4x-12 =28 subject:
Rearrange 3) Solve 4x-12=2x+20 y=3x+4
Term 2
Inverse
operation 5 '
. J g =X (v 9T =x (e 0T=x (z €=x (T :SHIMSNV
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SEQUENCES

Key Concept
Types of Sequence
Sequence as pictures:

—
P e— e

Linear sequence:

4, 7, 10, 13, 16, ..
A\ S\

+3 +3 +3 +3

Fibonacci sequence:
(add the previous two
terms)

1, 1, 2, 3,5, 8, ..

r

Y9
Foundation

.

~

S

Key Words

Sequence: A list
which isin a
particular order
following a pattern.
Term: Each particular
part of a sequence.
Linear sequence: A
sequence which is
formed by adding or
subtracting the same

||

’ Examples
)\

.

Next pattern is:

)

1

Nth term

amount each time.

\_

Tip

If a sequence is
decreasing, the ‘n’
term will be negative.
Eg, 15,11, 7, 3, ...
Nth term =-4n + 19

\_

Sequence =
Termtotermrule=+3
4, 7, 10, 13, 16, ...

4,7,10, 13, ...

2l VWSS S

+3 +3 +3 +3

||

=3n+1

_/

Questions

1) Find the next two terms and the term to term rule

a)9,13,17,21,.. b)7,12,17,22, ..

2) Find the nthterm a) 7,9, 11, 13, ...

G+ up-(p

‘v ‘6T (P C-=

8T + ug- (0

c) 15,12, 9, 6, ...

€+uUs(qg g+ug(e(e

c)9,7,5,3,..
b) 8, 13, 18, 23, ...
d)1,-3,-7,-11, ..

d)3,4,7 11, 18

slaquinu g snoiaald ppe = 3|ny

3INY ‘T-‘T (0 G+=3InY ‘2€ ‘L2 (9 ¥+ =3|nY 6T ‘ST (B (T :SYIAMSNY



SEQUENCES

Key Concepts

Arithmetic or linear
sequences

increase or decrease by a
common amount each
time.

Geometric series has a
common multiple
between each term.
Quadratic sequences
include an n?. It has a
common second
difference.

Fibonacci sequences
are where you add the
two previous terms to
find the next term.

Pattern 1 Pattern 2 Pattern 3
Linear/arithmetic sequence: ’ ’ . ’ p p Examples \
3 +3 +3 +3 +3 S .y » % 4 5 Linearsequences
with a picture:
+1 4 7 10 13 16.. S, TR SIS TR [ " "N
a) State the nth term “. ./ Statethenthterm.
3n+1 ' . . - " .
/! hN Hint: Firstly write down the Pattern1 | Pattern2 | Pattern3
Difference The 0" term number of matchsticks in 1 : . -
b) What is the 100t term in the | each image:
sequence? n+1 uvv
In+1 -7 +7 +7
3x100+1 =301 3 3
i g X X X
c) Is 100 in this sequence? Geometric sequence e.g f\f\r?’\
3n+1=100 4 12 36 108...
3n =99 Quadratic sequence e.g. n? + 4 Find the first 3 numbers in the sequence
n =33

e

Y9
Foundation

.

kYes as 33 is an integer.

Firstterm: 12 +4 =5
Secondterm: 22 +4 =8

Third term: 32 + 4 =13

J

KeyWords Y/ 1)1,8,1522, ...
Linear a)

Arithmetic

Geometric

Sequence

Nth term )

Find the nth term  b) Calculate the 50t term c¢) Is 120 in the sequence?

2) n? — 5 Find the first 4 terms in this sequence

IT ‘v ‘T- ‘v- (¢ 41982wuruesiusesahos8T (9 vvE (4 9— U/ (BT :SYIMSNY
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DISTANCE- TII\/IEGR‘APHS

Key Concepts _ _ Examples A )
A distance-tim h Horizontal sections are D 1
Istance-time grapn, where the object is i1 ST S |1
plots time against the :
. stationary
distance away from a .
starting point. V45 I . distance
c E . Speed = —
= 9 121km time
QL L
Speed can be calculated = _: 21
from these graphs by . . g oWR 1hr Speed = T
finding the gradient of Diagonal lines show & ¢ _
the graph. the object moving x 5 Speed = 21km/h
away from home or
Horizontal lines are hmovmg closer to
i ome 0 >
sections where the 1300 1400 1500 16:00 17:00
object is stationary. \_ Time Y,
f \ , R | Adistance-time graph shows the journey of
R .\ | . someone from home to the shop and back
4 ™\ KeY Words S AL L ENLL L ey
Y9 Distance il 1) How long were they at the shop for?
. : - 2) How far away from home is the shop?
. Time " - 3) How fardid they travel in total?
S N 4) What speed did they travel on the way to
Speed ) Wh d did th | on th
k J Gradient 1‘13!00 11::10 | 11:;20 11:I30. .11:;0 11:;30 . 12::00 the Shop in km/h?
. ime of da
Stationary e
\ Y/w9T (¥ w8 (€ Wiy (Z sdnuiw 07 (T :SYIMSNY
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STRAIGHT LINE GRAPHS AND EQUATION OF A

| Plot the graphofy =x + 1
Key Concepts 0 1 ) Examples Calculate the equation of this line:
X
Coprdmates in 2D are v 1 ) 3 | y=mx+c
written as follows: Y
; : , 4
x is the /yisthe 6 | / = —
valuethat  (x,y)  value s| 1 ' 7 B 2
is to the that is to o / I — 2
left/right up/down 1 6 -
Straight line gr.aphs always 2,/ 3 4 y = 2x + ¢
have the equation: i . N
y=mx+c © |5 |4 |3 2|1 1] 2| 3 4 5 6~ Substitute in a coordinate: (2,7)
m is the gradient i.e. the V1 1. 37 2
st.eepness. of the gr'?\ph. // 3 z 7 = (2 X 2) + c
c is the y intercept i.e. where // | 4 1
the graph cuts the y axis. : 3=
o 1 2 3 4 5 6 7 8
y=2x+3
( N ( \ 1[::
1) Plot the liney = 3x — 2 a/
Y9 /
Key Words AEEEMRREN 2) Find the equation of the LT
° T 10 4 0 4 1
Foundat|on Coordinate line for the attached graph. 1 : =
\. /| Gradient :

.

J

‘104

¥+ x7 = £ (2 :SYIMSNV



Key Concepts \ [ - Line of symmetry Examples

: x=-—1
A quadratic graph will always be in the ' y = x2 +2x—8

shape of a parabola.

y = x* y=-x

4]

A guadratic equation can be solved from
its graph.
The roots of the graph tell us the
;> possible solutions for the equation.
' There can be 1 root, 2 roots or no roots
for a quadratic equation. This is
dependant on how many times the
graph crosses the x axis.

N

:

==

5 0 5 ! !

The roots of a quadratic graph are where
the graph crosses the x axis. The roots are
the solutions to the equation.

Roots x = —4
X =2

'\ Turning point y intercept = —8

\_ (=1,-9) J

( )
é [ Key Wor.ds %l Identify from the graph of y = x? + 4x + 3:
Y9 Quadratic 1) The line of symmetry

— o o e o e o
]

Roots 2) The turning point
Foundation Int_ercep’F 3) They intercept
\ y Turning point 5 N\ 4) The two roots of the equation

Line of symmetry

\_ y e—=xpunT-=x({F ¢€(¢ (I-7-)(C 27— =x(T SYIMSNV




Key Concepts
A cubic graph will always be in the shape
of a parabola.
y = x3 y=—X
a=(0

The equation is of the form y = axr® + k,
where k is an number.
If @ > 0, the curve is increasing.

If @ < 0, the curve is decreasing,|

4 N Key Words A

Yg Cubic

Roots
Foundation Intercept
\_ y

Inflection
Extrema

y=2x3+1

( Examples

2
yintercept=1
root = —0.8
Increasing function
-1 0
Point of inflection = (0, 1) /

1 ]_)

The y intercept

)

(1-0 &

The point of inflection

Identify from the graph of y = 5x3 — 1:
Is it increasing or decreasing?
2) The root of the equation

1— (¢ 90(z busvauaour (T SYIMSNY




" AREA AND PERIMETER OF BASIC SHAPESW

Examples Split the shape into \

shapes that you can
find the area of

Key Concepts

8cm

The area of a 2D shape is
the space inside it. It is

measured in units squared 2cm

e.g. cm? 5cm
5cm
The perimeter of a shape is A== P \
the distance around the 3cm \ 8 —3=5cm
edge of the shape. Units of 5—-2=3cm

length are used to measure
perimeter e.g. mm, cm, m

Area = (5 x3)+ (2 x5)
= 25cm?

A compound shape is a

shape made up of others

joined together.

Perimeter =3 +54+8+2+5+3

= 26cm )

g Y4 Key words )/ Calculate the area and perimeter of each shape:
Y9 Area 1) 1 /‘ 2) / 3)
. Perimeter o —
Foundation Base 5 14cm 175X
\. J Height v J /
Width 8 cm 14 cm 15cm
\_ Length J WBv=d WD /8=V(E WIEY =d MIZIT=V(Z WOy =d (MI96=V (T  ‘SYIMSNV
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Key Concept

The volume of an object is the
amount of space that it
occupies. It is measured in units
cubed e.g. cm3.

To calculate the volume of any
prism we use:
area of

. Xlength
cross section

A prism is a 3D shape which
has a continuous cross-section.

The surface area of an object is

" Examples
2cm
Volume = 4x9x2 /7777
= 72cm’ 9 cm
4 cm
5x7
Area of triangle = 2
= 17.5mm?

Volume = 17.5 X 11

Surface area:
Front =4X%x2 =8
Back =4x2 =28
Sidel1=9%x2=18
Side2=9x2=18
Bottom =4 X9 = 36
Top=4x%x9 =36
Total = 124cm?

Surface area:

7X%X5
Front = — =17.5

7 X5
Back=T=17.5
Side =5%x11 =55

J

_ 3 _ _
the sum of the area of all of its = 192.5mm 5 mm Bottom =7 x11 =77
faces. It is measured in units 11 mm Top =11 x 8.6 =94.6
squared e.g. cm2. \ Total = 261. 6cm?
r N N
Key Words .
\\/,olume Find the volume and
Y9 Capacity surface area
Foundation Prism of each of these prisms:
\_ /1 Surface area
\ [3€ ] WzTz = ealesoepns (w z9T = SWNJOA (7 (WD BIET = BBIE BDBLINS (WD 09LS = SINIOA(T :SHIMSNY
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ERIMETER AND CIRCUMFERENCE

P

Key Concepts
Parts of a circle

circumference

Calculate:
a) Circumference

Examples

c) Perimeter

d) Arc length

/Ocm

J

Circumference C=mr x4 0
of a circle is = 471 Arc = QXTEXd
calculated ' _
or =12.57cm 28
by td and is ! 6cm Arc = 360 T X 2x10
] TXd
the d'Stance, b) Diameter when the P = +d 28
around the circle. ; ) 2 Arc= — X X 20
circumference is 20cm € 360
T
Arc length of aesector is C=mrXd P = > +6 Arc = %n
calculated by — md. 20=mr X d _
360 e——, 20 . P=31r4+6 Or =4.89cm
\ T Or = 15.42cm
Or 6.37cm
( N
4 Key Words h Calculate:
Y9 C.lrcle 1) The circumference of a circle with a diameter of 12cm
. i Perimeter 2) The diameter of a circle with a circumference of 30cm
FOundatlon Clrcumfference 3) The perimeter of a semicircle with diameter 15cm
\_ J I.Radlus 4) The arc length of the diagram
Diameter
Pi
K Arc ) WI6G'G 40 u%(v W29G°8€ (€ WIYS'6 Joo—”g(z Wwoz L€ 40 17T (T
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"AREA OF CIRCLES AND PART CIRCLES

Key Concepts

Calculate: Examples

The area of a circle is a) Area c) Area

d) Area of a sector
calculated by mr?

A=m X 32 0 )
= 91 Arc—%anr

The area of a sector is or = 28.3cm?

6 12cm Arc = == x 7 x 102
calculated by %nrz X 72 360
b) Radius when the P = A 100
area is 20cm? 2 , C= ggo XX
mTX6

A= xr® (20 P = > Arc = 22

_ 2 —_— =7
20 '”zx ™ I p — 187 Or =24.43cm /
- Or 2.52¢cm Or = 56.55cm?

\. J

4 N/
Key Words Calculate:
YO Circle 1) The area of a circle with a radius of 9cm
. Area 2) The radius of a circle with an area of 45cm?
Foundat|0n Radius 3) The area of a semicircle with diameter of 16cm A
. J Diameter 4) The area of the sector in the diagram
Pi
k Sector J WoyE'zT 40 ﬂ% (¢ WOES 00T 40 UZE (€ WIBL'E Jo%/\ (¢ (Wd/y¥ST 10 118 (T :SYIMSNY




VUIVIE AND SURFACE AREAS OF CYLINDE

Key Concepts

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

I

h

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

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

10cm

a) Volume
V=mnxr?xh
V=mnx4?>x10

V =1601
Or = 502.65cm?3

\_

| E

From the diagram calculate:

Xamples

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

/ 4cm
: —
Area of two circles /

=2 X1 Xr?
=2 X T X 42
= 321

10cm

Area of rectangle

=mXdXh Surface Area = 321 + 807
= X8xX10 = 112n
= 80m or = 351.86cm®

-

Y9
Foundation

.

Key Words \
Cylinder
Surface Area
Radius
Diameter
Pi
Volume
Prism

J

Calculate the volume
and surface area of
this cylinder

CO-
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- Waths Knowledge Of

BOUNDARIES

~—

Key Concepts f + _ N - Examples
The boundaries of a number derive ] When completing calculations
from rounding. Upper bound | UB, +UB, [ UB,-LB, | UB; xUB, [ UB, +LB, involving boundaries we are
answer aiming to find the greatest or
E.g. State the boundaries of 360 Lower bound | LB, +LB, | LB,-UB, | LB;xLB, | LB,+ UB, smallest answer.
when it has been rounded to 2 answer
significant figures:
A restaurant provides a cuboid stick of butter to X  x=93.7 correct to 1 decimal place.
355 < x < 365 each table. The dimensions are 30mm by I) = —  y=67 correct to 2 significant figures.
. 30mm by 80mm, correct to the nearest 5mm. _]“1 Work out an upper and lower bounds for D.
E.g. State the boundaries of 4.5 Calculate the upper and lower bounds of the
when it has been rounded to 2 volume of the butter 99.75
decimal place: ' Upper bound D = 665 L5
Volume =1l Xw X h .
4.45 < x < 4.55 Upper bound = 32.5 X 82.5 x 32.5 99.65
— 8714‘0637’7’1’"’13 Lower bound D = —67 5 = 1.48
These boundaries can also be called Lower bound = 27.5 X 77.5 X 27.5 .
the error interval of a number. k = 58609.38mm?
( ) (- Key ) 1) Jada has 100 litres of oil, correct to the nearest litre.
Yg Words The oil is poured into tins of volume 1.5 litres, correct to one decimal place.
B q Calculate the upper and lower bounds for the number of tins that can be filled.
o oun
ere are identical marbles in a bag. A marble is taken and weighed as 15.6 g to the
oundation 2) Th 110 identical blesin a bag. A ble is tak d weighed as 15.6 h
\_ y Upper nearest tenth of a gram. Find the upper and lower bounds for the weight of all the marbles.
Lower
Accuracy
Roundin 86 Te/T=9N 8G0TLT =91(C ¥9=TP¥9=9N 69 = €69 =97 (T :SYIMSNV
. 5 J




