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Key Concepts 4 Examples )
Scales are used to reduce real | The diagram shows the position of a a) Calculate the real distance between the boat
world dimensions to a boat B and dock D. and the dock.
useable size. N 6cm =6 X5
A bearingis an angle = 30km
Y b) State the bearing of the boat from the dock.
measured clockwise from the

north direction. It is given as
a 3 digit number.

110°

c) Calculate the bearing of the dock from the dock.

D
N 200 180° — 110° = 70° because the angles are
<4 cointerior
000 360° — 70° = 290° because angles around a
070° point equal 360°
The scale of the diagram is 1cm to 5km.
" N y
( \ 4 K h Find the bearing of A f B North
ey Words g0 rom Nor North
S parx Scale (Diagrams not drawn to scale): a) North I b) I North
Bearing . \‘105"
Clockwise Iﬁ‘l—#"ﬂ B 4 4
U820, U525, \  North 4 B
U107 Links )
Geography 0S8 (4) o0€T (B) :SYIMSNYV
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UNDERSTANDING PERCENTAGES and FRACTIONS

\ J
FDP equivalence ey Words 3 3 1
Fraction: A fraction is Q2 4 8 2
F D P made up of a o 0 V \ \ \ \
1 o numerator (top) and a = 2 g 6 3 4
100 0.01 1% denominator (bottom). % = g g @ @ g @ @ g @
1 0.1 10% Integer: Whole = § 1 i } } }
10 number. k3
% 0.2 | 20% Ascending Order: l E 1
Place in order, smallest 4 8 2
% 0.25 | 25% to largest.
1 0.5 50% Descending Order: = 56% 3 0.871 23% i
2 ' Place in order, largest fcj o T‘g 4 7
3 | 075 | 75% to smallest. £ E 056 0.75 0871  0.23 0.857..
>
\- / 5 ° 23?? séfy 35 : 0 ;71
- A & ¢S L 3 D
S arx - A larger denominator
does not mean a larger Questions
fr;‘Ct]j_OZ- Calent 1) Place these lists in ascending order.
- To find equivalen 3 5 7 7 29
M429'M152' fractions multiply/divide a) 5426212 b) 3 7 5 > 0. 49 0.2 ) 32> 25% O 05’ 100
M803;M0011M835 the numerator and 00T
|V|937,|V|437 denominator by the same E'%SZ‘T‘SO.O
\_ J \ number (e 2640220 (2 S22 syIMSNY



FRACTIONS, DECIMALS AND PERCENTAGES

k ﬁ
Examples

Key Concepts
A fraction is a numerical quantity Order the following in ascending order:
that is not a whole number. .
Fraction 3 7
o | 2 2 62% 067 — 0.665

A decimal is a number written . 5 10
using a system of counting based ((‘9 o o
on the number 10. 3 Nl ?l

. e £ R * = Q

T wv = O NV 60 o 2 o

c © T c Q — — i

2 w Qo (@ 100 X 100 %

5 O n 9 _'-S T 5

o € c Q c cC o

< 5 o C o = C

FIT+—O .—IF l v v l v

Decimal Percentage
876 5 .43 2 & 60% 62% 67% 70% 66.5%
x100

A percentage is an amount out of —> 7

<&
<«

Y4

Key Words 1) Convert the following into percentages:

8 )
Sparx Fraction a) 0.4 b) 0.08 c) .= d) —

2) Compare and order the following in ascending order:

Decimal
3 4
M958 Percentage > 76% 072 - 0.706
M264 Division

\ M922 ) \_ Multiply Y, 2 %L 2 22°0 90£°0 (2 %TT (P %0 (> %8 (4 %0v (6T SYIMSNY




PERCENTAGES

Key Concepts

Calculating percentages of an
amount without a calculator:

10% = divide the value by 10
1% = divide the value by 100

Calculating percentages of an
amount with a calculator:

Amount x percentage
as a decimal

Calculating percentage
increase/decrease:

Amount x (1 £ percentage
as a decimal)

‘sparx

M433, M905,
M476, M533

\

Calculate 32% of 500g:

10% — 500 + 10 =50
30% — 50 x 3 =150
1% —> 500 + 100 =5
2%—>5x2=10

32% =150+ 10
= 160g

Calculating a percentage — calculator:
Calculate 32% of 500g:

Value X (percentage = 100)
=500 x 0.32

t 160g

A dress is reduced in price by 35% from
£80. What is it’s new price?

Value X (1 — percentage as a decimal)
=80 X (1—0.35)
=£52

A house price appreciates by 8% in a year.
It originally costs £120,000, what is the
new value of the house?

Value X (1 + percentage as a decimal)
=120,000 x (14 0.08)
=£129,600

{* Calculating a percentage — non calculator: Percentage change: Exam ples :

J

4 )

J

\_ J

1) Write the following as a decimal multiplier: a) 45% b) 3% c) 2.7%

Key Words 2) Calculate 43% of 600 without using a calculator
Percent 3) Calculate 72% of 450 using a calculator
|ncrease/d?crease 4a) Decrease £500 by 6%
Apprec!ate b) Increase 65g by 24%
Depreciate c) Increase 70m by 8.5%
Multiplier
Divide

wse6's, (9 8908 (9 03 (ev vz (€ 85S¢ (2 £L200(2€0°0(q S0 (BT SHIMSNY



PERCENTAGES AND INTEREST

k ﬁ
Examples

Key Concepts
Simple interest: Compound interest:
Calculating percentages of an
amount without a calculator: Joe invest £400 into a bank account that Joe invest £400 into a bank account that pays 3%
10% = divide the value by 10 pays 3% simple interest per annum. compound interest per annum.
1% = divide the value by 100 Calculate how much money will be in the Calculate how much money will be in the bank
bank account after 4 years. account after 4 years.

Per annum is often used in

monetary questions meaning per, | 39% = £4 x 3 Value x (1 + percentage as a decimal)¥e4"s

year = £12 =400 x (1 + 0.03)*
= _ 4
Depreciation means that the 4years=£12x4 =400 X (1-03)
value of something is going down | Interest=£43 = £450.20
or reducing. Total in bank account = £400 + £48
- £448

. )

" KeyWords ) 1) Calculate a) 32% of 48 b) 18% of 26

rx Perceht 2) Kane invests £350 into a bank account that pays out simple interest of
Depreciate

6%. How much will be in the bank account after 3 years?

M901 Interest 3) Janeinvests £670 into a bank account that pays out 4% compound
Armum interest per annum. How much will be in the bank account after 2
Simple 5
years:
Compound

\ ) K Multiplier ) L9vTLF (€ €TYF (T 89 (A 9€°ST (BT V¥ SYIMSNY




Key Concepts

Calculating percentages of an
amount without a calculator:

10% = divide the value by 10
1% = divide the value by 100

Calculating percentages of an
amount with a calculator:

Amount x percentage
as a decimal

Calculating percentage
increase/decrease:

Amount x (1 £ percentage
as a decimal)

A dress is reduced in price by 35% from
£80. What is it’s new price?

Value X (1 — percentage as a decimal)
=80 x (1 —0.35)
=£52

A house price appreciates by 8% in a year.
It originally costs £120,000, what is the
new value of the house?

Value X (1 + percentage as a decimal)
=120,000 x (1+ 0.08)

(£129,600

PERCENTAGE CHANGE AND REVERSE PERCENTAGES

[ Percentage change: Reverse percentages: This is when we are trying to :

find out the original amount.

A pair of trainers cost £35 in a sale. If there was 20%

off, what was the original price of the trainers?

Value = (1 —0.20)
=35-+0.8
=£43.75

A vintage car has increased in value by 5%, it is now

worth £55,000. What was it worth originally?

Value + (1+ 0.05)
=55,000 =+ 1.05
=£52,380.95

Examples

J

4 )
sparx

U349 U773
U671 U286

4 )

\_ J

\_ J

2) A camera costs £180 in a 10% sale. What was the pre-sale price
3) The cost of a holiday, including VAT at 20% is £540. What is the pre-VAT

Key Words 1a) Decrease £500 by 6%
Percent b) Increase 70 by 8.5%
Increase/decrease
Reverse _
Multiplier price?
Inverse

0StF (€ 0023 (¢ S6'S£F (A 0L¥F (BT V SYIMSNV
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Key Concepts
We use multipliers to increase and decrease
an amount by a particular percentage.

Percentage increase:
Value X (1 + percentage as a decimal)

Percentage decrease:
Value X (1 — percentage as a decimal)

Appreciation means that the value of
something is going up or increasing.

Compound interest:

Joe invest £400 into a bank account that

pays 3% compound interest per annum.

Calculate how much money will be in the
bank account after 4 years.

Value
X (1 + percentage as a decimal)¥¢%"s

COMPOUND INTEREST AND DEPRECIATION
f Examples :

Compound depreciation:

The original value of a car is £5000. The value of
the car depreciates at a rate of 7.5% per annum.

Calculate the value of the car after 3 years.

Value x (1 — percentage as a decimal)Y¢*"™

=5000 X (1 —0.075)3
=5000 x (0.925)3

Depreciation means that the value of
something is going down or reducing.

Per annum is often used in monetary
questions meaning per year.

=400 X (1+ 0.03)*
=400 x (1.03)*
= £450.20

\_

= £3957.27

J

\_

-
spar

U773, U533,
U332, U988

X

N

J

-

( Key Words \ 1) Janeinvests £670 into a bank account that pays out 4% compound

Percer\t interest per annum. How much will be in the bank account after 2

Appreciate years?

Depreciate 2) A house has decreased in value by 3% for the past 4 years. If originally
Interest it was worth £180,000, how much is it worth now?
Annum

Compound

Multiplier

T£25€6STTF (2 £9V2LIF (T V SHIMSNY
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COLUMN VECTORS

Key Concepts

Vectors describe
translations.

+ move right
- move left

x/'

y —+ move up
- move down

Adding vectors:
5

!
(o) ~(5)=s-5)5

Vectors and scalar multipliers:

-G

2+5

<3+—4)=

( Examples :

7
(—1) 2
3] /N )
1 j’ ANE)Y
<12> RN
\ \94\:&
b Resultant Veckor

)

‘sparx

U632, U903,

< U564 y

) 03 (2)

)6 ()@ () (@ yamsny

) o()-Cs

4 )
Calculate the resultant vector:
Key Words
Column 3 2
Vector a) 2 + —7
Translation
Resultant
\_ y,



TRANSLATION AND ENLARGEMENT

.

J

Key Concepts

A translation moves a shape on a
coordinate grid. Vectors are used
to instruct the movement:

Positive-Right
x\”" Negative - Left

y ~a Positive-Up
Negative - Down

An enlargement changes the size
of an image using a scale factor
from a given point.

-

Label it B

Translate shape A by (:3) Enlarge shape A by scale Enlarge shape A by scale

Examples )

factor 2 from point P. factor = from point P.
2

6 5 4 3 -2 -

Ji\zeéés'x
i

\_

9
8
7
61 I 6 I \ |-
A
3 / D 54 - - - A 1 ] {
4 4 \
3 I 34 ]
24 T 2 D
I'P' T T T T 1 P \
- ] ] 1 [ — — — —t
OJCJ‘ I 2 3 4 5 6 7 8 9 10 1 12 0 1 2 3 4 5 6 7 8 9 10 11 12

J

‘sparx |

\_ Ul34 )

-

Key Words
Translation
Enlargement
Scale factor
Centre
Positive

Negative
\

N

J

Describe the single transformation you see on each coordinate grid from A to B:

4 " 5 "

¥ 3 A 3

! B, | 1
T3 K s ) 7 3 4 5 6% ¢ 4 3 2 o 1 2 3 4 5 &% R R R

&€ 5 4 3 2 10 1 2 3 4 5 6x 6§ 5 4 3 2 10 1 2 3 4 5 6x 5 4 3 2 10 1 2 3 4 5 6x T 1 3 & f 6%
$ 1 1
) A :
¥ ¥ 3 3
5 ¥ 5 5

Z ‘ ‘
7 401084 9|eds (g-‘T) 241uad ‘@84eua (p

7 10108} 3[B2S (7'p-) 243U ‘@84ejUB (D (Z) uone|suely (q (91_) uone|suedy (e :SYIMSNV



Key Concepts

Vectors notation:

—
a AB a

Magnitude: Length of the arrow

Direction: Where the arrow is
pointing

Parallel lines of equal length
have the same vector.

Parallel lines of different lengths
have a multiple of the vector.

( Examples :

a M a) State the vector of ocC.

O

VECTORS IN DIAGRAMS

B —>
C DOA=b OB=a

OABC is a parallelogram. M is the midpoint of AC.

As BC is parallel and equal in length to OA, it has
the vectorlaJue of b.
b A Therefore OC=a+b

—>
; ) f_. c) S_ta»te the vector of OM.
) State the vector of AO. As AC is parallel and equal in length to

A; We are travellmg ggalnst the arrow, OB, is has thi\lector value of a. M is the
the vector&anges sign. midpoint of AC.

Travelling against an arrow Therefore AO = -b — 1
changes the sign of the vector. Therefore OM =b + 2 a )
( \ [ Key Words\ A C E OABC and BCDE are two identical
S arx parallelograms.
p Vecj(or a% / / a) State the vector of OD
Magnitude b) State the vector oflf
Direction 0] 5h B D c) State the vector of AB
U903, U564 Parallel d) State the vector of OF
\ ) \_ Yy, p+qy (p qz+v— (0 qZ+0(q g% (e YIMSNV




RATIO AND COLLINEAR PROOFS IN VECTORS

k ﬁ
Key Concepts Examples

A

Cis the point such that OC:CA =4:1

Parallel lines of different 5a M < the midooint of
lengths have a multiple M,'S the m!dpomt of AB.
of the vector. D is the point such that OB:0OD = 3:4
Show that C, M and D are on the same straight line.
o) 5 D
For two vectors to form a 3b b e
. . _>
straight line they mus’F a =10_/3 a\z =a + AM MD = MB + BD
have vector values which 1
> 1 =>(=5a + 3b) + 4b
are multiples of one _1 (5a) =a+ E (—5a + 3b) =7 (=5a+ 3b) +
another and must have a _ _
, o0 —a—25a+15b =—25a+15b+b
common point. = a __95 2Eh
=—1.5a + 1.5b =—Za.0a+ 2.
C, M and D are on a straight line as CM and MD are multiples of one another and have
\ the common point of M. )
é N\ oA C
arx Key Words , _
Vector D is the point on OC such that OD:DC = 2:1.
Rati 2a D g Eisthe midpoint of BC.
atio
Show that A, D and E are on the same
U781, U660, Midpoint 0 straight line.
U560, U781 Multiples 2b B
'@ Jo uiod uowwod ay) aney
\ ) k ) pue Jayloue auo Jo sajdnjnw ate Aayl se aulj ybreais e ul ate 3 pue ‘Q‘y a10jalayl n%—q%:ao q;+vzi_=qv:aa/v\sw




