GCSE Foundation Mathematics

Knowledge
Organisers and
Practice
guestions

Year 9 Autumn term test covers Topics 1 — 3
Year 9 Spring term test covers Topics1— 6
Year 9 Summer term test covers Topics1—12
Year 10 Autumn term test covers Topics 1 — 15
Year 10 Spring term test covers Topics 1 — 19
Year 10 Summer term test covers Topics 1 —22



GCSE Foundation Mathematics

Types of number;
Written calculations;
Factors and Factors and multiples;
Multiples  Negative numbers;

Rounding and approximations

Bounds
Indices;
Number Standard form;
and der of :
Calculations COrder of operations;

Calculator methods
Substitution;
Simplifying expressions;

Expressions
1
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Expanding single and double brackets;

Factorising single and double brackets

Solve linear equations;
Equations 1 Form and solve linear equations;

Change the subject

Sampling: random, systematic and
stratified

Charts and Tally, Bar, Pie and Scatter charts;
Averages  Averages from lists;
Average from tables;

Reverse means
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Area;
Area and Volume:
Volume 1 ’
Surface area
Fractions, Fractions: add, subtract, multiply
Decimals and divide
and
Find fractions of an amount
Percentage
s1 Find percentages of an amount

Percentage change
Reverse percentages
FDP conversions

Ratio Simplifying ratio;
Splitting into a ratio;
Speed, density, pressure;
Time;
Ratio problems

Shapes Properties of quadrilaterals;

and Angles  ansles about a point, on a straight
line and in a triangle;
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Angles on parallel lines
(corresponding, alternate and
vertically opposite)

Pythagoras Pythagoras’ Theorem;

and Trigonometry in right angled

Trigonome  trjangles to find angles
try

O O

Trigonometry in right angled O
triangles to find sides

7
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Sequences Pattern recognition and continuation;

nth term of linear sequences;
Quadratic sequences;
Geometric sequences;
Fibonacci sequences
Probability Probability scales;
Simple probability;
Sample space;
Venn diagrams;
Tree diagrams
Transforma Translation;
tions Rotation;
Reflection;
Enlargement;
Plans and elevations
Expressions Expanding single and double brackets;
2 Factorising single and double brackets
Solve quadratic equations
Areaand  Areaincl. sectors;
Volume 2 Violume;
Surface area;
Similarity
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Graphs Coordinates;
Drawing straight lines;
Give the equation of a straight
line;
Midpoints and line length
Construc Constructions: triangles,
tions perpendicular bisectors, angle
bisectors
Loci;
Bearings;
Tessellations
Fractions Fractions: add, subtract,

OO 000

, multiply and divide
Decimals Find fractions of an amount
and Find percentages of an

Percenta amount
ges 1 Percentage change

Reverse percentages
FDP conversions

Graphs 2 Plotting quadratic graphs;
Plotting other shapes;
Equation of a straight line

Equation Linear equations;

s2 Simultaneous linear equations
Ratio Simplifying ratio;

Splitting into a ratio;
Speed, density, pressure;
Time;
Ratio problems

Vectors Geometric proof;
Column vectors
Drawing vectors
Vectors around a shape
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GCSE Foundation Topic1 Factors and Multiples Student Knowledge Organiser

Key words and definitions

A factor is a number that divides into another number
exactly and without leaving a remainder.

A prime number has only two factors - the number itself and
1.

1 is not a prime number

A Multiple is the result of multiplying a number by an
integer. The times tables of a number.

HCF & LCM from Venn diagrams

Put each prime factor in the correct place in the Venn diagram.
Any common factors should be placed in the intersection of the
two circles.

§ 24 180

The highest common factor is found by multiplying together the
numbers in the intersection of the twe circles.

HCF=2x2x3=12

The LCM is found by multiplying together the numbers from all
three sections of the circles.

LCM=2x2x2x3x3x5= 360

Rounding to Significant Figures

Examples

Round 53,879 to 1 significant figure, then 2 significant
figures.

53879 to 1 significant figure is 50,000

531|879 to 2 significant figures is 54,000

Notice that the number of significant figures in the
guestion is the maximum number of non-zero digits in
your answer.

Round 0.005089 to 1 significant figure, then 2 significant
figures.

0.005|089 to 1 significant figure is 0.005

0.0050189 to 2 significant figures is 0.0051

Highest Common Factor (HCF) and Lowest Common Multiple
(LCM™)

HCF Example

Consider the numbers 12 and 15:

The factors of 12 are: 1, 2, 3, 4, 6, 12.

The factors of 15 are: 1, 3, 5, 15.

1 and 3 are the only common factors (numbers which are
factors of both 12 and 15).

Therefore, the highest common factor of 12 and 15 is 3.

LCM Example

Consider the numbers 12 and 15 again:

The multiples of 12 are : 12, 24, 36, 48, 60, 72, 84, ....
The multiples of 15 are : 15, 30, 45, 60, 75, 90, ....

60 is a common multiple (a multiple of both 12 and 15),
and there are no lower common multiples.

Therefore, the lowest common multiple of 12 and 15

is 60.

Product of Prime Factors

Finding out which prime numbers multiply together to
make the original number. Use a prime factor tree. Also
known as ‘prime factorisation’.

18=2x3x3

Error Intervals

An error interval is the range of values thata number
could have taken before being rounded or truncated. Error
intervals are usually written as a range using inequalities,
with a lower bound and an upper bound.

Write down the error intarval for y

0.005 % k138
L1y 24 00!
AN} .

08
i 2RV
(b)(i) L4118 SJ L4138
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Product of Prime Factors

Write the following as the product of
their prime factors

(a) 70

(b) 90

(c) 24

(d) 126

(e) 75

(f) 84

(g) 99

(h) 500

Estimation

A diagram of a farmer’s field is shown below:

19.51m

9.92m

a. Calculate an estimate for the area of the field.

b. Each cow needs at least 4.5m’ of room in a field, use your answer to
part a to estimate the maximum number of cows which can be placed
in the field.

HCF &LCM

1. Find the Highest Common Factor of these numbers:

(a) 18 and 30
(b) 15 and 20
(c) 16 and 24
(d) 12 and 36
(e) 28 and 70
(f) 39 and 65
(g) 38 and 57
(h) 20 and 30

2. Find the Lowest Common Multiple of these numbers

(a) 6and7

(b) 4 and 6

(c) 5and 8

(d) 10 and 4

(e) 16 and 5

(f) 14 and 21

(g) 2.2and5

(h) 0.4and 7

3. The lowest common multiple of two

numbers is 36, one number is 12, what might the other
number be?

4, Jack thinks of two numbers, the HCF of
these numbers is 6 and one of the numbers is 24 suggest
what his other number may have been.

Error Intervals

Write down the error interval for each of the following
questions.

1. The number of passengers ona coach, g, rounded to
the nearest 10 is 70 people. Write down the error
interval for g

2: A number, g, rounded to the nearest whole number
is 241. Write down the error interval for g

3: The density of an alloy, m, correct to 2 significant
figures is 5.9g/cm3. Write down the error interval for m
4: A number, p, truncated to 2 decimal places is
13.19. Write down the error interval forp

5: The weight of a pencil case, w, rounded to the
nearest 100g is 900g. Write down the error interval

for w

6: The length of a piece of string, j, rounded to 1
decimal place is 48.2cm. Write down the error interval
for the length j

7: The volume of a box, d, correct to 1 significant
figure is 70cm?3. Write down the error interval for d

8: The weight of a suitcase, u, truncated to 1 decimal
place is 13.2kg. Write down the error interval for the
weight of the suitcase.

9: A number, r, rounded to 2 decimal places is 4.05.
Write down the error interval forr

10: A number, k, correct to 3 significant figures is 4.45.
Write down the error interval for k
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Key words and definitions Standard Form Calculator Methods

Index number - number that is multiplied by itself one or Standard form, or standardindex form, isa system Calculate

more times is raised to a power. The power is the index of writing numbers which can be very large or very

number. The pluralisindices. small numbers. Itis based on using powers of 10. | fr83GT PLUS V678 — 1.422
Convertto )

Power - A number that is multiplied by itself one or more 50,000 can be written as: 5 x 10, 000 s 34- X 1.57

timesisraised to a power

Standard Form — Writing large and small numbers as a
number between 1 and 10 multiplied by a power of 10

Square Root — square root of a number is a value that, when
multiplied by itself, gives the number

Powers/Indices
2% is a short way of writing 2 x 2 x 2 x 2,

Index laws

1. amaﬂ — am-l—ﬂ

2. 7 =4a - e.g.bSXb3=b5+3

a\™ _ a™ — 410
3 (b) T opm =a
6. a° =1
7.4t = =

10,000 = 10 % 10 % 10 % 10 = 1(¥
50, 50, 000 = 5 % WH
0.0005 can be written as 5 x 0.0001.

0.0001 = 104

50,0.0005 = 5 % 104,
Convert from
1.94 % 103 s 1,340, since 1.34 % 10 % 10 % 10 = 1, 340,

4.78 x 10 315 0,00478, as 4.78 = 0.001 = 0.00478.
BIDMAS

Mathematical operations must be carried out in the
correct order. BIDMAS s a way of remembering this
order.

B — Brackets e.g 22 x 5—6+3.
| — Indices/Powers

s 1.There are no brackets (B), so
D — Division . : -

T calculate the indices first (1), giving

M- Multiplication 4x5—6+3
A —Addition 2.Do any divisions or multiplications
S-Subtraction (DM), working left to right:

4%x5=20 and 6+3=2
3. And, finally, do any additions or
subtractions (AS): 20 — 2 gives 18

Pressfraction button
use arrow keys to
move around the
fraction)

Presssquare root
putton and fill in 678,
use arrow key to go
out of the square root
Subtract 1.422

Move down the
fraction and press the
indices button and use
the arrow keys to fill in
the numbersand
multiply by 1.57
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Index Laws
(h) 28x2% (i) 2°x2% (j) 2x2® (k) 2°x2°
(a) 5°+5% (b) 58+5% (¢) 5°+5% (d) 57 +5°
(a) (8%)° (b) (8%)* (c) (8%)°
a)*  (ab*®)®  (3x*H)?
274  p73 372
Bidmas
(a) 7+2x3 (b) 9+4x2 (c) 10+2x2
(a) 5-22 (b) 7 +3* (g) (1+2)°

(e) 8+(5-1)x3 (f) 50-(1+4)x4 (g) 19x2+5%

(a) 5x3+2x6 (b) 9+3+15x2 (c) 10+2-2x1

(i) 10-v16 (i) V(2 +14) (k) V4 +3?

Standard Form

Convert to standard form

(e) 100000000  (f) 900 (g) 250000
(i) 54000000 (j) 11000000 (k) 89000
(e) 0.00065 (f) 0.0022 (g) 0.0361
(i) 0.00000423 (j) 0.0000000981 (k) 0.00407
Convert from standard form

(e) 5x107 (f) 1.2 x 10° (g) 2.9 x 10°

(i) 3.16x107°  (j) 862x10"% (k) 7.09x 107°

Calculator Methods

Use your calculator to find the exact value to these calculations

|l
) 3.0 ) T.8 %53
1.4+ 3.8 11.7
0.18 4+ 0.175 0.495
(d) (e) 604.6
24x 19 0.001
@ 182+74 &) VIT.8—003
V9.22 1.25 — 5.9

Applying Knowledge

Hannah thinks the answer to should be 4 because
3.25-1.25%=2 and then 22 = 4 Explain why the
answer on her calculatoris 1.6875.

Put brackets in the following statements to make
them true
(a) 6x7+3-8=52

(b) 4+3x7-1=42

Show that 5.9 x 108is approximately 100 times
bigger than 4.2 x 10°

Simplify

(i) v*xy’xy*  (j) vPxyxy?®

2c13c3 X 302c



GCSE Foundation Topic 3 Expressions 1 Student Knowledge Organiser

Key words and definitions Simplify Expand (Double Brackets)

Substitution: putting numbers where Simplify b+ b + b + b. Expand and Simplify (20 +5)(37 — 4]
the letters are

Simplify: make an algebraic expression Adding the four like terms together gives 4b.

. Outsid
easily understandable and solvable S molif N 5 8.2 c M
. m+3m—2m. =8m-2m =
Expand: multiply to remove the () mptity 5m + 3 m-cm =5m QAP
Factorise: putting an expression back (2x + 5)(3x = 4)
into brackets. Expand (Single Brackets) N—"Tnside
Substitution To remove brackets, multiply the term on the outside of the s
bracket with each term inside the brackets. (21 +5)(37 — 4)
2c=2xbk xc Expand and simplify:
=(2rx31)+ (2r x—4) + (5 x 32) + (5 X —4)
(substitutingh =4 ¢ = 3) Jr+y +2(r+y) =3r+3y+2r+2y
= 612 — 81 + 150 — 20
=57 +5Y
Thisgives: 2l2c =2 x P xc=2x42x 3 =612 + 7r — 20
Simplify (with multiplication and division)
2x16%x3 =096 Simplify b x b x b. When you divide
_ Je powers you subtract
_ _ bxbxb=b3 them (shown below):
Simplify 16¢2 + 2¢. s

16 +2=8andez +e=e¢,

a2 =352 =33

16¢2 + 2¢ simplified is 8¢.
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3) (4x — 6)(x —9)
4) (5x—6)(2x + 3)

Simplify: Expand: Substitution: Find the value of
1) 3a+2b +4c + 2a 1) 5(a +3) 6(x + 3) = letx =4 | Lets = —2
= — dt =—4
2) 5¢ + 2d + 3¢ + 4d 2) 3(b +4) 7(x+7)= and y 3 o
1) 3x+ 6 1) s?+4
3) 2b-b+4a-3c 3) 6(c-2) Hx+1)=
Z2) 3x —15
4) 5a+2b+6a-2b 4) 4(d - 5) 9(x +8)= ) 2) s* =7
5) 8h—4g+5g+2h= 5)3(2e +4) z(xm)z ) 3) 2y -2 2) 252 +5
6) 7Tb+6a—5b+3a= 6)7(6f-2) 1) (x+4)(x—2 2 2
2) (x+6)(x+3) ) 4x +9 4) 6s% -2
7) 5k + 4j — 3k + 6j = 7) 8(3 —2g) _ _
3) (x—=7)(x—-9) 5 3—x
8)3a+2a—5a+b=  8)9(7+4h) 4 (x—2)(x —8) 5) t247
5) (x —4)(x + 6) 63—y 2
D 2x+4)(x-7) 6) t° —20
2) (x+2)3x+3 —
R )( ) 7) 5 —2x 7 341
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Key words and definitions

Variable — A symbol for an unknown value. Usually a letter,
suchasa, xory
Constant— A number on its own
Coefficient— A number that is multiplied by a variable
e.g. 8y -> 8 is the coefficientand y is the variable
Term — Either a single number, a variable, or number and/or
variables multiplied together
Expression— A term or a combination of terms
Equation — A mathematical sentence starting that two
expressions are equal
terms

+9=24

variable

coefficient

Solving Linear Equations

Solve the equation 4y + 5 = —3. | Solve the equation 5(2c — 3) = 19.

Expond the bracket:
4y+5=-3
Sx2e—5%x3=19
Subtract 5 from each side:
10c—15=19
qy+5—-5=—3—5
Isolate 10¢ by adding 15 to each side:
Simplify:
10c —15+15 = 19 + 15
qy=-8
10c = 34
Get Y by itself by dividing both sides by 4:
Isolate ¢ by dividing by 10:
qy+4=-8+4

10c + 10 = 34 + 10
y=-2

!‘='§g=1570r3.4

Rearranging Formulae

The subject of a formula is the variable that is being worked out.

It can be recognised as the letter on its own on one side of the
equals sign.

For example, in the formula for the area of a rectangle A = bh (
area = base x height), the subject of the formula is A.

Rearrange the formula v = u + at to make ¢ the subject of the
formula.
v = u+at
—u —U
v—u = at
+a +a

v— Uy

7 The letter ¢ is now isolated, so f is now the subject of the

formula.

Inequalities

> Greater Than < Less Than

2 Greater Than or Equal To S Less Than or Equal To

Writing inequalities on a number line :
* Place dot on the numbers givenin the inequality

* Colourin dot if your signisa greater/less than or equal to
* Draw the line to satisfy the inequality

e X<2 5<x<4
« O
1
1 2

< p <

Fr1 111l
4 -3 -2-1 0 1

@ O
I !

|
5

M -
(X

rrrrnri Fni
5-4-3-2-10 345

Im+2 > —
The process to solve 4

. gy . 2 2
inequalities is the same as the gm > —6
process to solve equations. +3 +3

m > —2

>

Forming and Solving Equations

The area of this rectangle is 56 cm?. Find the value of 7.

————— (3 + 2) cm —————

r

Area of a rectangle = base x height. This means 3r + 2 will
all be multiplied by 7. To show this in algebra, use a bracket
for 3r + 2 to show that both terms are being multiplied by 7.

7 multiplied by (3r + 2) can be written as 7(3r + 2) as
multiplication signs are not used in algebra.

Area = base x height Isolate 21r by subtracting 14 from both sides:

Area=7(3r+2) 56—14=21r+14—14

The area of the rectangle has been given in the question a5 56 42 = 217
2.
me:

Isolate r by dividing both sides by 21:

§6=73r+2) 42421=21r 21

Expand the bracket: Ao
56=7x3r+7x2

56=21r+14



Solving linear equations
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Solve
@2x+3:9  ow-1:14 @ Ty+2:30
3(2a+1)=21 5(4a —3) = 65
@ X+l _ m X-3 . gm-8_
; =9 78 =3

@ 4x4+15=x+3 b) 8x+40=3r435

@ Tr49=2-16 [ %-70=2-91

Rearranging formulae

Make x the subject

(a) dx+c=w (b) dx-t=8
(d) 2x+2y=P (e) s=x*-3
(j) 3y=4x+1 (k) x*+a=v
(m) 22 = 2¢ (n) XX _3,

(© 9r47=11x+20

() 4=5r=3x+28

(c) x*+3=h
(f) y=xz+5
(1) ¥*-4=5y

(0) A=mx?

Forming and solving equations

Fiona is x years old. Thomas is 3 years older than Fiona.
Caraistwice asold as Fiona. The sum of their agesis 51.
(a) Form an equation in terms of x and solve the find their
ages

5x +3
a) Forman equation
and solve to find x
2x 2X b)  Find the area of the
rectangle
3x+9
Inequalities

Solve

(a) 2z+1<9 (b) 3x—-5=16 (o

(d) 4(x—-2)<18 (e) 2(2z-9)>22

do 4+ 8 < 32

() 3(2+7) <9

Write down the inequality shown on the number line

(a) (b)
o— o0
[ S S S - —————
543 210 1 23 4585 % 5 4.3 2101 23 405
(c)
PY (d)
—————————+— o d
5 43 2401 23 465 ——t—t—— f

Applying Knowledge

The sum of each row is given.

Find a, b, c and d.

ajlala|a |24
ala|b|b|28
blclc|c |29
alb|c|d]|31

Below is a rectangle, with width x cm and length
2x+ 3 cm. The perimeter of the rectangleis

72cm. Calculate the area.

2X+ 3

Write down all the integer values of x that

satisfies -2 < 2x< 6

X is an integer.

Write down all the solutions of the inequality

3<2x+1<13




GCSE Foundation Topic5 Charts and averages Student Knowledge Organiser

Key words and definitions

Frequency — How many times a value occurs

Cumulative Frequency — Frequency added together

Ascending — Going up from smallest to biggest

Median — Middle value in an ascending list of data

Mode/Modal value — most common value in the data

Mean - The total of the numbers divided by how many
numbers there are.

Range —Biggest number — smallest number

Sum - addition of values

Averages from lists

7 babies weigh the following amounts:
2.5 kg, 3.1 kg, 3.4 kg, 3.5 kg, 3.5 kg, 4 kg, 4.1 kg

o mean = =0 T 31+ 34 +,;.5 t35t4+40 E";J = 3.44 (2 dp)

o2.5kg,3.1kg, 3.4kg,3.5kg, 3.5 kg, 4 kg, 4.1 kg
The median weight of these babies is 3.5 kqg.

*2.5kg, 3.1 kg, 3.4 kg, 3.5 kg, 3.5 kg, 4 kg, 4.7 kg
The modal weight is 3.5 kq.

Averages from table

Number of Frequency Cumulative
Goals Frequency

2
1 3 5
2 5 10
3 1 11

Total 11

Mode = category with biggest frequency = 2 goals

Total+1

Median = value in the position = 6" position = 2 goals

Mean = Sum of frequencyxnumber of goals - 0X2+1X3+2X5+3%x1
- Total 11
1— 1.5 goals (1.d.p)
For grouped data, 0<m<4 | 12

use the middle value when multiplying the data by the frequency
when calculating the mean.

Scatter Graphs

Use a line of best fit to show correlation and to estimate
values using the scatter graph

Scatter Plots & Correlation Examples

. Je.

L

'

Pasitve
Loerfalalicn

Megatiee
W Correlalics

Cesralalion

Reverse mean

The mean height jumped by a high jumper after 10 jumps is
1.81m. He jumps another jump at 1.73m, what is his new mean
height?

1.81 x 10 =18.1m = Sum of all 10 jumps

Sumof 11 jumps

Mean of 11 jumps = -
Totalno.of jumps

18.1+1.73
= 1 - 1.80m (2.d.p)
Pie Charts
To draw a pie chart, find the proportion of 360° :
1 item/frequency = Toml;’f:qunecy = 3160 2°
e Al

1 person 2 X120 240°
2 people 40 2 X 40 80°
3 people 13 2 x 13 24°
4 people 5 2 X5 10°
5 ormore people 2 2 X2 4°
Total 180

2 people
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Averages from lists Pie Charts Reverse means
Here are 12 test scores of Jessica. The table gives information about the numbers of fish in a lake. Q1. The mean number of goals scored by 3 players
8 9 8 7 9 § 5 5 8 7 5 38 : is 18. Another player joins, having scored 6 goals.

Fish Frequency What is the mean number of goals scored by the 4

a) Find the mean Perch 10 players?

‘ . Q2. The mean of 9 numbersis 1.5. Another number
b) Find the median Bream 23 is added. The mean is now 1.6.
c¢) Find the mode Carp 39 What number was added?

d) Find the range Applying Knowledge

Draw an accurate pie chart to show this information.
Q1. Four numbers have a mean of 8 and a median of

Scatter Graphs Averages from tables . .
Air temperature at different heights above sea level g 81 bUt none Of the numbers IS 8' lee an example Of
7 Number of what the four numbers could be.
1 drawing pins Frequency
184+ Q2.
i 29 2 Some children were asked to name their favourite flavour of ice cream.
H 30 3 The pie chart and table show some information about their answers.
Air 14 41— ,_ H H ” H
(emr;‘e):;(umlz i < I | = 31 2
o JEH 32 !
8
6t ' ' ' ' ' ' ' Time taken (m minutes) | Frequency
4 s - HHHHH O0=m=10 3
S e i i 10<m <20 8
x { {
v o I:'D e 2 oot kz.]o 5 >0 20<m <30 I Use the pie chart to complete the table.
eight above sea level (km
a) Draw a line of best f?t 30<m=40 : Flavour Number of children Angle of sector
. . A0 <=m =50 il 12 90°
b) State the type of correlation between the air m b
temperature and height above sea level. N [ —— 45
. . : For each table above, calculate strawberry "
c) Estimate the value of the air temperature at a height Lo sawbenry ) 18
a) Mean b)Median c)Mode hocol 120°
of 1.8m abovesea level chocolate |




Key words and definitions

Parts of a Circle

o O

0

Radius Diameter Circumference
Chord Arc Tangent
Segment Sector

Compound area

10 mm 10 mm

14 mm
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Volume
A measure of the amount of
space occupied by an object.

Surface area
The area of all the facesina
3D shape added together.

Compound shape
A shape made up of two or
more basicshapes.

Thisfigure can be separatedintoa
rectangle and a semicircle. Find the
area of each.

Rectangle: A=LXW

A=10x 14
A = 140mm?
2
Semicircle: 4 = dialk
3.14x72
A= 2
3.14%49
A= 2
A = 76.93mm?2

Area= 140 + 76.93

Area= 216.93mm?

Prior Knowledge

Understand what is meant by area of a shape.

Understand what is meant by perimeter of a shape.

Calculate the area of a rectangle.
Calculate the area of a triangle.
Calculate the volume of a cuboid.

Calculate the volume of a prism.

Circumference and area of a circle

A = 1tr?

In terms of it C=
2 — > —T[d
=3.142x 6% =T X6
—3.142x36 - 36T =3.142x 6 cm
=18.85cm

=113.11 cm?

Volume of a prism

Area
20 .
o Area of tringle
12 em \ =m
: em 2
0, }
2o \ =11x0
g=20cm, £=14cm, A=12cm 2
A= 1 Bk - em -
=glath = 55¢cm?
1
=—{20+14) =12
5 (20+19)x am Parallelogram
=l><34><12 3.7Tm Area=bh
2 Area=32mx 3.7m
=204 Area=1184m?
So. the area of the trapezium is  204cm?  3.2m

Surface area of a prism

2 |
3 2
3
Intermsofnm  S.A. =2(2x4)+2(3x4)+2(2x3)
=7mx6 SA. = 2(8) + 2(12) + 2(6)
=6T

S.A. =16+ 24+ 12
S.A. =52

Volume of prism: V = area cross section X length

Area of triangle =% x5x4
=%x20
=10 cm?

l() m

Volume = area x length
=10X6

=60 cm?

6cm

7 m

\= Ek
V= 1e*h

= (1w (10 m)
=1 (49v) (10 m)
= 4apg m?

/,n

+ Area of rectangle = 2mrh

=2x3.14x5x10
=314 cm?

« Area of two ends = 2mr?

=2x3.14x5x5
=157 cm?

« Total surface area is 2mrh + 2mr?

« Total surface area = 314 + 157

=471cm?
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Calculate area of the following shapes.

14

Volume of a prism

Calculate the volume of the trapezoid prism.

12cm

dcm

2cm

3cm

Tcm

12cm

12cm

13cm

Compound area

Calculate area of the shape.

Surface area of a prism

Calculate the surface area of the triangular prism.

10 mm

Applying knowledge

Calculate the area of the shaded area.
15cm

Circumference and area of a circle

Calculate the circumference and area of the circles.

6cm

Bom
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Key words and definitions

Numerator - the top number of a fraction.

Denominator — the bottom number of a fraction, represents
the number of parts to make one whole.

Equivalent— worth the same amount.

Simplify — reducing a fraction to an equivalent fraction with the
lowest possible numerator and denominator.

Reciprocal —is one of a pair of numbers that when multiplied
together gives the answer equal to 1.

Depreciation — the decrease in the value of something over
time.

Interest - is money that is paid regularly at a particular
percentage, usually when money has been lent or borrowed.

Multiply, divide, add and subtract fractions

Equivalent fractions, decimals and percentages

. ( Use equr ions to change denominator to 100 then read off numerator H -
H Write p as then inator as 100, Now cancel down

Percentage increase and decrease and percentage change.

Equivalent Fractions

Fractions that have the same value, eg

“What | do to the top, | do to the bottom”

3 2 1
Place the following inorder g 5 3
Equivalent fractions witha 15 16 10
common denominator are 5 40 40

1 3 2

Answer 4 8 5

Reverse Percentages

The cost of a television is £540
including a 20% sales tax. Work out
the cost of the television without tax.

2 3 _ 6 7 Simp!iﬂr first?
—X = = — = = Multiply numerator
3 5 15 5 Multiply denominator
Simplty? Flip th d fracti
Ip the secona fraction
i - i - i X E - 1 _ E (reciprocal) and change to
155 15°4 660
Multiply the fractions
2 3 10 21 31 Simplify?
—-—+=- = + =
705 35735 35 feecmmon
Do same to numerator as
z — E = @ — z = i the denartninatur t
9 4 36 36 36 Add/fsubtract numerators

— keep the same
denominator

Simplify?

Increase £240 by 15%

100% of £240 .
15% of £240

Decrease £90 by 12%

100% of £90 _

12% of £90
115% of £240 88% of £90
= 240 x 1.15 = 90 x ©.88
= £276 = £79.20
Or multiply Or multiply
change
% change = x 100

orig value

original price x 1.2
original price
original price

nn qn

540
540 + 1.2
£450

The cost of a holiday is reduced by 15% to
£833. What was the original price of the the
holiday?

original price x 0.85 = 833
original price = 833 + 0.85
original price = £480
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Multiply, divide, add and subtract fractions

3.3 9 .92

1_§x; 6. 310.23
4 2

- — 2 2

2. 5 1D 7. 65 +2§
2 4

SR 8. 45 1!

3 3 11 2
4.2- 2
4 10
5. 4-x:
4 5

Equivalent fractions, decimals and percentages

In each of the following, four of the values are equal to each other. Which are they?

a) L 0.375 z 0.720 3 371%
10 20 8 2
71% % 38% 56% 0.3750 27%

b) g 0.035 37% % 73% 0.731

65% 0.600 1 60% 0.6 1
60 6

c)? 0.071 0.27 27 0.654 27%
7 100
ELd 54% 0.876 0.027 5 271 %
200 54 10

d) 63% El 0.603 L] 36% 0.72

16 13
2 0.925 0.036 0.36 18 40%

25 50

Percentage increase and decrease and percentage change.

Increase £20 by 52% 1:

Increase £32.10 by 17%
Increase 92kg by 110%

Decrease 21 kg by 7% 2

Decrease 110 lbs by 53%
Increase £110 by 7%, then reduce by 5%
Increase £400 by 6%, then by 6% again

1 Find the percentage increase when:
a) aprice of £10 is increased to £12.
b) a price of £20 is increased to £52.

2 Find the percentage decrease when:
a) aprice of £10 is decreased to £8.
b) aprice of £25 is decreased to £22.

Equivalent Fractions

Find the missing numbers to make equivalent fractions

@ 6_2 m9_ 6 ©5 _ B @I__
7 20 12 8 64

Arrange the fractions in order, smallest first.
@ 3 2 5 1 ) 1 3 1 5
4" 3" 6’ 3 4" 8" 6" 12

Reverse Percentages

209% of all the children in a class are left handed.

4 children are left handed.
How many children are there in the class altogether?

30% of the members of a tennis club are pensioners.
36 members are pensioners.

(a) How many members are there in total?
(b) How many members are not pensioners?

Applying Knowledge

Shown below is a “magic square”
Each column, row and diagonal has the same total.
Work out the missing fractions.

wi—|Ble|3]=

Leonie bought a hat and a coat.

The hat cost £6

She sold both items for a total of £45

Leonie made 300% profit on the hat and 125% profit on the total cost.
Work out her percentage profit on the cost of the coat.
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Key words and definitions Simplifying a Ratio Timetables

: The table shows part of a bus timetable from Shotton to Alton.
Ratios can be Simplify the Ratio 6 :15

Ratio —ratio compares the size of one part to

simplified, similar Shotton 0730 | 0800 | 0900
another part. to fractions, by Divide both our number values by HCF (3) Crook 0745 | 0815 | 0915
Proportion— compares the size of one part to the dividing each 6 : 15 Prudhoe 0758 | 0828 | 0928
size of the whole. number in the 3 C , . s ) 3 Hexham 0815 | 0845 | 0945
Speed - the rate at which something moves. ratio by their ' Alton %30 | ©¥00 | 0%

highest common
factor (HCF).

Serena lives in Crook. She has to be in Hexham by 11:15.
What is the time of the latest bus she can catch from Crook to
arrive in Hexham by quarter past11?

The bus, which arrives in Hexham at 10:45, leaves
Crook at 10:15.

Ratio Problems - Maps

Density —the mass of a substance per unit volume.
Pressure —the force per unit area exerted on an
object.

The simplified Ratio Answeris 2:5 \/

Proportion Problems - Recipes

When solving recipe problems, find out how many
ingredients are needed to make 1 of something, then
multiply by how many you need.

Eg. To make 3 sponge cakes...

Sharing in a ratio

When solving problems with map scales, label

Share 72cm in the ratio 5:3. Draw a bar model to calculate To make 2 sponge cakes 1 cake 3 cakes : ‘
how much one part is worth. : oint ik 1 bint % pint the ratio “map : real life” and scale up/down as
pin £ lef "
72cm 5 4328 parts 21b plain flou 1 3 needed. a3
S 72Cm1 Sp_ 9em per part 20 4 eggs io 20 Eg. Ifthe scaleis 1cm: 200m, Stret Gol o 9e
9 9 9 9 9 9 9 9 Z‘D gﬂzggg E‘:l?t:‘: 10 g 30 g What is the diStance from the g:/es |crlel.§§ér:§'l>awhon
CM | YCm | ICm | I9Cm | ICm | ICm | ICm | ICm .
golf club to the cricket club?
Speed, Density and Pressure . - Now
Map : real life
45cm <% 27cm )
e Using each triangle, cover x2(C lem: 200m= o
A 2Pee 7 Time the measurement that you 2cm: 400m
> parts x9em 3 parts x Scm i seliliss are trying to find. This will
= 4scm = 27cm “ Distance ry g :

Time =

Speed

Mass Density Volume

Volume = _Mass_

a Density
Density = _Mass

‘n —

Mass = Density x Volume

derive the given formulae.

Force Area Pressure

Force
Pressure =

Area

Area =
Pressure

Force = Areax Pressure
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Simplifying a Ratio Sharing in a Ratio Speed, Density and Pressure
Write out and simplify the following ratios: Share £60 in the ‘ ‘ @ Abus travels 222 miles in 6 hours.
ratio 5:1. . The angles in a triangle are What was the average speed of the bus?
For every 6 women, in the ratio 1:5:6. Work out the
the school employs 8 men. D'wc:aetg'g,én the angles in degrees. @ Mr Jenkins catches the 11:45am bus from London to Glasgow.
women : men o iﬁe cbiistance li:remreen the two citieds if‘E gg? mhiles.
. . S e bus travels at an average speed of 55mph.
_________________ Sha:aetgfl |5n the & The ratio of tfoys to girls in What time should he arrive in Glasgow?
- a class is 3:5.
Divide £40 in the @ The distance from Fulbeck to Ganby is 10 miles.
= = = :: : : :: ratio 3:5. Explain why there could not The distance from Ganby to Horton is 18 miles.
red squares: green circles be 30 pupils in the class. ' 10 mules ‘ 18 miles |
. i | ! |
Shar;ﬁ; %2 3|n the Fulbeck Ganby Horton

. - i . Raksha is going to drive from Fulbeck to Ganby.
William has a collection of coins. Each of Then she will drive from Ganby to Horton,

15cm to 75cm 400m to 1.5km the coins is either silver or bronze. Raksha leaves Fulbeck at 10 00

She drives from Fulbeck to Ganby at an average speed of 40mph.
Raksha wants to get to Horton at 10 35
Work out the average speed Raksha must drive at from Ganby to Horton.

Ellie is making a cake. William has 12 more bronze coins than # A cube ofice has side length of 5cm.
The instructions say that the ratio of sugar to flour should be 1: 3 silver coins. Work out the total number of The mass of the cube of ice is 114.5g.
Ellie uses 250g of sugar and 650g of flour. coins in his collection. ’

The ratio of the number of bronze coins to
the number of silver coinsis 4 : 1.

Has Ellie used the correct ratio of sugar to flour? By ik
P @ Over the course of a season, a football Find the density of ice.
team won, drew and lost matches in the ratio Give your answer in g/cm?®
2:1:05.

. A box is placed on the floor.
The team lost 12 more matches than they

won. The area of the box in contact with the floor is 2.4m?2
Pressure exerted on the floor 16 newtons/m?

Work out how many matches the team drew
in the season. Work out the force exerted by the box on the floor.
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Polygon —a plane figure with at least three straight
sides and angles, and typically five or more.
Quadrilateral — 4 sided shape.
Pentagon—>5 sided shape.
Hexagon - 6 sided shape.
Heptagon— 7 sided shape.
Octagon— 8 sided shape.
Nonagon— 9 sided shape.
Decagon - 10 sided shape.
Hendecagon— 11 sided shape.
Dodecagon—12 sided shape.

Polygons

ral

89°

Prior Knowledge

Angles on straight lines/internal angle sums in polygons

Angles in parallel lines

Interior and exterior angles of polygons

Sum of interior angles = 180° X (n—2)

A regular polygon has an
exterior angle of 20°.

How many sides does it

Interior
angle

have?

120°

118°

73°

n = number of sides

For all polygons the
exterior angles total 360°

Number of sides
=360°+20°
=18 sides

Sum of angles
=89°+120°+118°+ 73°
= 400°

Sum of interior angles
= 180° x (5-2)
= 540°

x =540°- 400°
= 140°

Angles in parallel lines

Alternate angles are equal

/

+

Corresponding angles are equal
Vertically opposite angles are equal

s

/
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Applying knowledge

Interior and exterior angles of polygons Angles in parallel lines

Find the angle x in each question below.

Find the missing angle in each irregular polygon
Give reasons for your answer. _ Y
Shown is a regular pentagon. ¢ )

m
(@) : (b) R Find
143° x ke
150° 127° s /7“- > D B /" >0
202° X 7
125° X . . : ’
. F e e F S o Explain why this cannot be an interior angle from regular polygons.
,_I / r / d
Work out the number of sides of polygons with these sum of interior angles ! " 1730
(a) 1260° (b) 2880° (c) 3960° () A (d) R )
B /C ) D B A: _— c
Each of the polygons below are regular. 105° Find x
Calculate the size of each exterior angle, y. L x 4x + 15
'. E 7o°>/ . E e > o 5x - 10
H /
H
o, B D
b (e) (f) A
Y y A\c x/\c
A 8 b > 0 Matilda is proving that the angles in a triangle add up to 180°.
| 53° She has started with this diagram.
regular pentagon regular nonagon Complete her proof. 5\
. X z 3
Y

Y
(2]
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Key
Formula

a® + b° = &°

2 = side of right triangle

b = side of right triangle

c = hypotenuse

The hypotenuse ( };) is the longest side. It is opposite the right
angle.

The opposite side ( 0) is opposite the angle in question ( x).
The adjacent side ( a) is next to the angle in question ( x).

Trigonometric Formula

What are the formulas for sin cos and tan?

= sinz = , OPPOSite
hypotenuse
® cos - =  adjacent
~ hypotenuse
= tanr = OPpPoOsite
adjacent

Pythagoras
Right-angled triangles

Pythagoras' theorem states that for all right-angled triangles,
'The square on the hypotenuse is equal to the sum of the
squares on the other two sides'. The hypotenuse is the longest
side and it's always opposite the right angle.

B

A
In this triangle g2 = h2 + ¢2 and angle 4 is a right angle.

Pythagoras' theorem only works for right-angled triangles, so

you can use it to test whether a triangle has a right angle or not.

In the triangle above, if 42 < b2 + ¢2 the angle 4 is acute.

In the triangle above, if g2 > b2 + 2 the angle A is obtuse.

T

A
2 2 2
[S) e 8
8 cm AB~ 36 + 64
N=3 100
- AB V100

B 10 cm

6 cm B A
=2 = c2
FE =52
a o O = 25
- Sorre o 25 -9
b o
» = Wile
»x — £ Ccrre

Scmm |y

>
W
[

I

A X

thJthJM“
44 4

Trigonometry

Hypotenuse (h)

Opposite (0)
b 1
+—— Adjacent (a) —————»
: opp
sing = ——
opP « hyp
17.3cm
sin(64) = —17’3
= S Y
17.3
sin(64)
v = 19.24801...

: 0
Usetangentratio  tanx R
14 opposite side

- (1
Useinversetangent = tan 1(_)

A u 3

13 adjacent side

Soveforxusing calculgtor -~ x=47.1°
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Pythagoras
B a2 = b2 + 2
a b2 = a2 — 2
.
c2 = g2 — b2
v 1
Ae b »C

Work out the length of the line 27, correct to 1 decimal place.

B

A fireman has a ladder thatis 13
metres long. If he wants to reach a
window that is 12 metres above the

ground, how far from the wall Peter’s house is exactly 481m from

:::d"::?he put the bottom of his school. To get home he walks 480m
south and then he walks west. How
far west does he have to walk?

A triangle has sides of length 23.8cm, 31.2cm and 39.6cm.
Is this a right-angled triangle?

Show how you decide.

Pythagoras

Work out the length of the line /. Af, correct to 1 decimal place.

\
—
4 cm ~N

Which of the following triangles is right-angled?

L
-

n

a)
B \
\
5 cm
A 6 cm C
b)

Here is a rectangle.

2cm

8 cm

The 8-sided shape below is made from 4 of these rectangles
and 4 congruent right-angled triangles.

X

Work out the perimeter of the 8-sided shape.

Trigonometry
Calculate the length AB. Give the answer to one decimal place.
JIB‘
o 8 cm (h)
+ 32°
A ] C
a >

Calculate the length YZ. Give the answer to one decimal place.
Y \
I h
o \

25°
x' .z

—e 5, M (@) =y

Calculate the angle QPR. Give the answer to one decimal place.

Q
3
h l
5 cm

(o)

; A

—  7ema— R

P

Not to scale

—————————————

>
il
0

w)

12 cm

Calculate angle BCA.
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Key words and definitions Pattern recognition and continuation Recognising other sequences

Difference —amount between two numbers, PP PR—
e.g. difference between 8 and 6=8 -6 =2 — Geometric sequences either multiply or divide by the same

number to get to their next term

Term — A number in a sequence ) —

Nth Term — The term at the nth position ' 3\}6\)12\}24\/48
Coefficient - A numb;rfr. mtfr(;r;t gf.ar;algebram term When given patterns, turn them into number sequences to X2 X2 X2 x2
. €.g. coettient of sa IS’, help continue and find the nth term of them.
Linear sequence — has a constant difference between each So the sequence above becomes :
term 256 64 16 4 1
Quadratic sequence — has a constant second difference 3 5 7 A\ A 4 W AW 4
between each term 4 -4 +4 +4
Geometric sequence — has a constant multiplier to get to the Next pattern will include 9 squares
next term '
Nth term of linear sequences Quadratic sequences are sequences that include an n? in the
Common Sequences to know nth term. Use the square numbers sequence to help describe
Find the nth term of the linear sequence below : the rule.
Square Numbers—-1 4 9 16 25 36
S D +2
+3 +3 3 3 . Cube Numbers—1 8 27 64 125 ...
+ +35 +— constant difference of +3 1 4 9 16 I54— 2
so coefficientofnis +3  riangle Numbers— 1 3 6 10 15 .. .« & .':0.
Compare with sequence of +3n ® o6 ee0 000  Sotheruleis n®+2 or square numbers increased by 2

These numbers can be represented as a triangle of dots
3 6 9 12 154/.4-3'n sequence Y g
+2 is just the 3
5 8 11 14 17 times tables Fibonaccisequence- 1 1 2 3 5 8 ...

Nthterm=3n+2

These numbers are created by adding the two previous
For sequences that go up, you will have a positive coefficient

of n. terms in the sequence to get the next term
For sequences that go down, you will have a negative

coefficient of n.
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Nth term of linear sequences

Find the nth term of these linear sequences :
a) 4 9 14 19 24

b) 1 7 13 19 25

c) 2 4 6 8 10

d 20 17 14 11 8

el 11 6 1 -4 -9

f) -20 -24 -28 -32 -36

Other Sequences

Find the next three terms of these sequences:

a) 1 2 4 8 16
b) 1 4 9 16 25

c) 5 10 20 40 80
d 2 8 18 32 50

1 2 3 4 5
e~ 2 2 22

10 9 8 7 6

1 1 1 1
0 3 12 48 196

Pattern recognition and continuation

Pattern 1 Pattern 2 Pattern 3
L]
® : -
L N N ] ®

a) How manydots are in pattern 4
b) Find the nth term of the sequence of dots

c) How many dots will be in pattern 15

]
T &
iy Al il
Jiit] L i

Pattern1 Pattern2 Pattern3 Pattern 4

a) How many sticks will be used in pattern 5?

b) Find the nth term for the number of sticks

Pattern 1 Pattern 2 Pattern 3

W oW

a) How many grey and white squares are in pattern 4

b) Find the nth term for the number of white squares

Fibonacci Sequence

Find the next two terms of these Fibonaccistyle
sequences.

a) 2 4 6 10
b) 5 12 17 29
) 3 7 10 17
d -1 -3 -4 -7

Applying knowledge

Q1. Find the 5™ term in each of the linear
sequences described below:

a) 2n-4
b) 3n+6
c) 20-4n

Q2. Jim claims that the term 387 is not in the
sequence 4n— 1. Explain why he is correct.

Q3. The first three terms of a different Fibonacci

sequence are a b a+b

a) Show that the 6th term of this sequence is
3a+5b

b) Given that the 3rdtermis 7 and the 6th term is
29, find the value of a and the value of b.
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Key words and definitions Prior knowledge Sample space

Probability —the chancethat a particularoutcome will occur Convert between fractions,decimalsand percentages / Ao n b \
When rolling 2 diceand
Event —a singleresultofan experiment Represent informationinatable S R addingthe scores, the
2|3 4 s 674 samplespacediagramlooks
Outcome — one of the possibleresults of an experiment alas s ¢ 7 8 o likethis. The probability of
anevent canbe calculate
. ape " . 4 5 6 7 8 9 10
Theroretical probability —the probability thatan outcome will occur by countingthe number of
based on all possible outcomes S RISy 1L favourable outcomes and
\6 7 8 9 10 11 12/ dividing by the total
Experimental probability —derived from the results of an experiment. number of outcomes
The total number of successes divided by the total number of trials Simple Probability ( 3
Probability of getting a total of ten = %
Sample space—all the outcomes of an event, presented intable form - The probability of an event, denoted P(E), is \_ J
- the likelihood of that event occurring. Tree diagrams
Probability scales
FIRST SECOND oyTCOME PROBABILITY
TOSS TOSS
The Probability of an Event = Coan v

Unlikely Likely

=1/4

H

impossible T— Gortain P(Event) = _the number of ways it can happen <T ar

the number of possible outcomes H

" TH 1.’5 )1(f14/2
| I I T 1 -
0 1 1 3 4 Example — when rollinga die, ; T _—
E 4 E Z E P(4) =1/6 as there is 14, and 6 numbers on the die =4
0 0.25 0-5 0?5 .1 Multiply as you move alongthe branches
Venn diagram
0% 25% 50% T5% 100% g :
Venn Diagram ' ArcmiEiRE

| : : ; : : | g re
g 1 2 3 4 5 5 : S
B B B 3] 3] B 6 Pr (Like AFLAND

6 |t

From a total of 20 students, 10 like AFL (A), Represent this info
6 like Basketball (B) and 2 like both. diagram.
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Basic probability Venn diagrams Tree diagrams
1. The probability scale goas from 0 to 1. Write down what is meant by each
of the following probabilities Zz
a 0 Answer: E?t?::{z::ﬂ::;;“n:nt in the correct section Itl\uzrlzl)?r‘: B: g:;:;ors
b % Answer . e e mmmmmm—— = I 1. A spinner has four equally sized (b) Work out the probability that
: 1 2 3 4 5 8 1 sectors: three grey and one white. the spinner will land on the same
c. 1 Answer: 1 ! The spinner is to be spun twice. colour on both spins.
. 1 78910 11 12 : (a) Complete the tree diagram.
2. A bag contains 4 Red, 3 Blue, 2 Green and 1 Yellow marbles. You ask a e il
friend to pick out one marble at random. Calculate the following: Elements & G PGG)=
G
. P(Red) = - < Work out th bability that th
@ PRed 2. ={8,9,10,11,12,13,14,15,16}  (b) An element is W pEw- cpier ol bt o rey il
b. P(Blue) = A = {even numbers} picked at random. least one of the sps.
c. P(Green)= B = {square numbers Work out: ¢
w
d. P(Yellow) = (a) Complete the Venn diagram. . -
e. P(Red or Green) = & { ) -
f.  P(Not Green) = P{B’) =
g. P(Black) =
3. A box contains the shapes shown below. You ask a friend to pick out one _
shape at random. Calculate the following: P{A n B) -
3. Angela is playing a game with two fair (b) Work out the probability that
dice. She rolls both dice and wins a point for Angela scores 2 points.
. A . . O P{A U B) = each die that lands on a multiple of 3
D O O Q (a) Complete the tree diagram, in which M
A ) stands for a multiple of 3.
O A B . o [] 4. In a class of 32 pupils, (c) Work out the probability that
23 puplls have a brﬂther M Angela scores at least 1 point.
' M
a. P(Black Square) = 14 pupils have a brother and a sister, < "
b. P(Square) = 6 pupils have no brothers or sisters. (d) Work out the probability that
Angela scores no points.
c. P(Circle) = p M
- s M
d. P(White Hexagon) = Write the number < .
o P(Black) = of pupils who brother sister

belong in each
section of the
Venn diagram.
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Key words and definitions Enlargements Rotations
Centre of Enlargement-The point that ashapeis enlarged from. ‘1 5 To rotate a shape:
Centre of Rotation- The point that you place your pencil on the s 8 When enlargingashape, you'll be J e c 1) Draw yourshape onto tracing paper
rotate a shape. . i given ascale factor, this s N 2) Use yourpencil to pin yourtracmg
Enlargement- Making ashape biggerorsmaller. numberthattells you how many A papfrtofth(irfgewnhthe tipon the
Rotation- Turning ashape around. 4 times biggerashape is getting. ’ centre orrotation.
. . . . . . = 4 77 i 5 i i+ 3) Rotate the shape round the correct
Reflection- Drawing the mirrorimage of ashape. You will also be given a centre of A7, . .
_ ) 3 enlareement. when vou enlarge A e . numberof degrees. Then, using this
Scale Factor- How many times bigger orsmalleryou make a gh h’ i y : gh ) as reference, draw the shape in the
shape. 2 = yourshape the |stanc<? romthe . ‘ . correct position.
Transformation- Changingashape. ] centre of enlargementisalso e . .
Translation- Moving a shape P enlarged. When describing a rotation always state how many degreesiits
) g P " rotated, whetherits clockwise or anti-clockwise, and what the
Vector- A pair of numbers written one on top of the otherthat T 1 z 3 4 centre of rotation is
describe how ashapeistranslated. . .
If you geta fractional scale factor, it make the shape smaller Combined
notlarger.
For example on the question abovethe shape ABChas been Y4 : . .
4 : Sometimes transformations can be
. . . enlarged by’ and has a centre of enlargementat (0,0). ' combined
Clockwise Anti-clockwise If you’ve enlarged your shape correctly you should be able to <[ : L .
. . . 2 ' For example inthis question V has
. draw a straightline from each corresponding cornertothe : . .
Translations 1 { beenreflectedintheline x=2to getX,
centre of enlargement. '
a,f._;_______, then X has been rotated 180° around
To translate a shape youmoveita . A, 1 23 45 x thepoint(1,0).
given number of squares, up down When describing an enlargement always state the scale N When doing multiple transformations
. factor and centre of enlargement, this can be found by i . .
leftorright. drawing i inath di p 3 do one part at a time, drawing each
These could be given as a vector, the rawing lines connecting the corresponding corners an N shape a long the way.
firstnumberin the vector saying seeingwhere they cross.
how far leftand right,and the Reflection
second numbersayinghow farupor
down. Up andright as positive To reflectashape draw its .
numbers, down or left are negative mirrorimage on the opposite B 1lB
numbers. side of the reflection line, 4
E.g. Inthe diagram PQR has been ensuringit’s the same distance 13
translated to P’Q’R’ by the vector fromthe line as the original o N2 a c
( 4 ) shape. 1
-3 When describing a reflection PRI R I -
When describing a translation state the vector it has been always state the equation of 5-1T
translated by. the line it has beenreflected. 2
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, hame it
i)

a) Translate shape A by the vector (

shapeB
b) Reflect shape A in the line y=-1, name it shape C
c) Rotate shape A 180° clockwise around (0,0),
name it shapeD

E

Enlarge the trapezium by a scale factor of 2, centre

(7,0)

Enlarge the triangle by a scale factor of 2, centre

(0,0)

z

T

T

5

6

7

=Y

| x

Describe the transformation of Shape Ato ShapeB

y

7

G <GB

-5

—4

—3

—2

y A

0 .
! 1 334387 1

Describe the transformation of Shape Ato Shape B

y

~

x

0 1 2 3 4 5 6
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Key words and definitions

Expression -Mathematical expression that consists of
variables, numbers and operations. Eg 4a + 2y

Term- A term is either a single number or variable. Terms
are separated by a + or -signinan overall expression.
Simplify -condense an algebraic expression by grouping
and combining similar terms.

Expand - Removing the ( ), the terms inside the bracket
will be multiplied by the term outside of the bracket.
Factorise- Taking an algebraic expression and putting it
back into brackets.

Expanding Single brackets

Expand the brackets Expand the brackets and simplify
multiply ntipl
2{:‘.4.3] 12 (4x +8) - 6x
48x + 96 - 6x
2x+16 42x + 96
6y(9-y) 7(a-11)+2(3+a)
54y - 6y? 7a-77+6+2a
9a-71

Expanding double brackets

FOIL

first outer  inner last

rultiply

(x+8)(x+5)

X2+ 5x+8x+40

X2 +13x +40

mulbipty

2y-6 7
(2y iny;)

2y? + 14y -6y - 42
2y’ + By - 42

Factorising linear expressions
Find the HCF of 5 and

iX* ij 25. This is put outside
y of the brackets. Work
\/ backward to decide

N a— the terms inside of the
Sl o . bracket eg. 5 x ? Will
wrck Yl
- Sy L give 5x?
v [N

Difference of 2 squares

Factorise
- v 81
a 81 4—\
=(a-9)(a+9)
A \

One — and one +

Factorising quadratic expressions

Xr—=3x+ 2
(x=1)(x - 2)

¥+ 3x-10
(x + 5)(x - 2)

Identify the factors of the
last number, then
combine to make the
required amount of x. Be
careful with the signl

kel o]}
(x + 5)(x = 6)
Solving quadratic equations by factorising

Solve (x + 7) (x - 2) =0
x+7=0 or x—2=0

x+7-7=0-7|x-2+2=0+2

x=-7 x=2




Expand

1. 5(x+2)
2. 4(x—-4)
3. 6(2x+1)
4. x(3x+2)
5. 3x(x-10)
6. 4(2+x)
7. x(2y+1)
8. 10x(2x+4)
9. 4(6-3x)

10. 12y (3x +2)

11. (x+2)(x+5)
12. (x+5)(x+9)
13.(x+4)(x+1)
14. (x+2)(x—3)
15. (x—=3) (x+5)
16. (x—2)(x+7)
17.(x-3)(x-5)

18. Solve x? + 10x +21 =0
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Factorise

Factorise

x+14

45 - 27k

12ab + 7b

y? -9y

8t - 32t

16gh + 28gf

21w?z - TTwx

Harder factorisation

XN R N

x2+6x+8
x4+ 10x + 16
x*+6x+9
x% + 16x + 28
x2—3x+2
x¢—8x+7
x’+2x —8
x%—3x —28

Factorise 2y* + 7y — 15

Factorise 3y + 10y — 8

Expand and simplify

Exam questions

3(2a + 5) + 5(a - 2)

Expand and simplify
(x -3)(x+Y5)

ABCH is a square
HCFG is a rectangle
CDEF is a square

They are joined to make an L-shape.

A {x+3) cm B

Icm

Show that the total area of the L-shape is ¥ + 9x + 27 cm?
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Key words and definitions

Cone Square-based  Tiangular-based Sphere
i pyramid pyramid E
Conversion Metric units

A change inthe units Length:mm, cm, m, km
somethingisgivenin, e.g. Mass: mg, g, kg, tonnes
cm to m. Capacity: ml, cl, |

Volume and surface area of a pyramid

Volume = % x Area of the base x height

S=B+ ll’/
2

B is the area of base
P is the perimeter of base
1 is the slant height

(2.4x2.4)(4) =7.68 cm?

L |

\ Volume of pyramud =

In the sketch, AB=4cmand BC=24/2=12cm

Length AC= ,ﬂ[41+1.21 | =4.176 cm

S DR )
Hence, area of a side = EEE_MH_L?GJ =5.01cm?

Total surface area of pyramid = 4[5.01]+ [_2.-1']2 =25 81¢m?

Prior Knowledge

Name all the basic parts of a circle.

Understand how to use formula.

Calculate the area of basic 2D shapes.

Calculate the circumference and area of a circle.

Use and apply Pythagoras’ Theorem.

Volume and surface area of a cone

Curved surface area of cone = ntr/

r 2
Volume of cone = % nr=h
Curved surface area =TT x5 x 12
= 188.4955
=188.50
Base area=TTr?

=TTx5

5 =78.54
1

Total surface area = 188.50 + 78.54 = 267.01cm?
0 Volume =TT x 52 x 10 = 785.3981634 = 261.80 cm?

R
H
L=12 3 )

Problems involving density

m=36g v=3ml

6g

. . om
density of the object = . T

d>l<V

=12 g/mL

Perimeter and area of a sector
Area of sector

6
Area of sector =—x [Tr?
360

Tcm
a Area of sector = % xTT x 182
A 3

fcm 1
Area of sector = X 324xT71

perimeter of a sector = L X2wr+2r
360° Area of sector = 27T]

=90 xox2x7+2X7)
7

Area of sector = 84.82cm? (2dp)
360°

= 25cm

Volume and surface area of a sphere

Surface Area (SA) =4 n r?

4,
P A o
Volume (V) = 3 '
Leave answers in terms of n
Example: Find the surface area and volume of the sphere.

SA=4 712" =5767rcm”
4

V =— 7112 = 23047 cm’
2)
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Perimeter and area of a sector Volume and surface area of a pyramid Volume and surface area of a cone

Calculate the perimeter of the sectors. Calculate the volume of the pyramids. Calculate the volume of the cones.

12cm
cm 10cm
120° oy, — >
Calculate the surface area of the cones.
&
cm 12em 10cm
120°
Y S—
Volume and surface area of a sphere Problems involving density Applying knowledge
Calculate the volume of the sphere. The mass of 5 m3 of copperis 44 800 kg. Work out the density A square based pyramid has a base area of 64cm?.
of copper. The distance from each of the base corners to the top of the

pyramidis 10cm.
Calculate the volume of the pyramid.

Calculate the surface area of the sphere.

The density of zincis 7130 kg/m3. Work out the mass of 5m3
of zinc.
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Key words and definitions Midpoint and Length of a Line Segment Drawing Straight Line Graphs
. . . . — Complete the table of values for y = 4x + 2. i i
Graph — A diagram showing the relationship between two y) The midpointuses & ComPete e teble ofvaluesfory =2 ——— Eo ZE:J,an;gI;plyx
variables (letters), each measured along one of a pair of axes. The Midpoint Formula \ the MEAN of the > -1 0 1 2 y ’
Equation — A statement that the values of two mathematical ';;’:;‘3{,‘:,,‘,',’;‘{,2‘,3,::,‘,’?3,0 A(2,9) x-coordinatesand y J il é 0 PZ 4+2=10
. . . . (« ¢ il + =
expressions are equal (indicated by the sign ‘= ‘s’:g,';‘eec:lf”"" il the MEAN of the X
Plot — Mark out (points on) a graph. Sl = ( X1+X2 Y1+Y2 ) y-coordinates (b) On the grid, draw the graph of y = 4x + 2.
Parallel — Describing two lines that never meet. 2 ' 2 4
Perpendicular — Describing two lines that meet at right angles.
Gradient — The steepness of a graph x: (mean of 2 and 10) B (10, 1) 10 Plot the points:
Intercept — The point at which a given line cuts an axis; the 2 +10 0 o 9 (-1,-2)
value of the coordinate at that point. =6 8 (0,2)
2 Ais the point with coordinates (2, 9). 7 (1, 6)
The Equation of a Straight Line y: (meanof1and9) R e 6 (2, 10)
| 149 Work out the coordinates of the midpoint of the line AB. s Andjoinwitha
m is the gradient 5 = 5 \ s straightline.
Midpoint= (6, 5) 3
THE DISTANCE FORMULA ,
_ cis the y-intercept Use Pythagoras’ Theorem L j
y=mx-+c d:\j(xz—xl)2+(y2—yl)z to findthe length of aline. i p
7 2 -1 o x
To find the The “Gradient” or “Slope” _ YY) N2 L i -
equationofa y B between two points is how Length _\/ (2 3) + (3 1) 3 -2
o : far UP we have gone, T E o T2
line: st DIVDED BY how far we =52 +22=+4/29=5.39 N
Find the ALl have gone ACROSS. 4
a S|
gradient Up=3 - Real Life Graphs
. m =_RISE
. X
|nt.ercept - A& mmh m=8 Graphs can be used to model - / /
Write .the Across=4 4 real life situations, forexample fot s
T—I—l— 4 sleady
equation of = ) -2V acar journe =T ' /'m
theline v m= J y.

DISTANCE

When using a distance-time hivody| |ortiodry

In this example: . | P
i graph, the following parts of a / w} / _
graph have to be considered. _ | \iﬂ"’

4
So the equationis The gradient of the graph : e =
y=2x+2 shows the speed of the car.



Drawing Graphs

(a) y=3x+3
x | -2
y

(b) y=x+9
x | -2
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The Equation of a Straight Line

1. Aline has equation y=3x + 4

(a) Write down the gradient of the line

Complete the table (b) Write down the y-intercept of the line

Distance-Time Graphs

Emma travelled to her Grandmother’s house and back.
The distance-time graph shows information about her journey.

-

s

- [*] " B W & - = -

o
L & & Lo

of values foreach

equation, and plot 2. A straight line L is shown on the grid.
the line onthe axes ¥ A
below. Work out the equation of line L
6
Hint:
5 1)  Find the gradient
4 2)  Find the y-intercept
3 3)  Write out the equation
of the line
2
1
0 4 5 ;

3. Work out the equation of the following lines:

a) .

b)

\

Bistance from 35

rome (miles)

1 I 1 L] I 1 | 1 I I
Tam Bam Sam 10am 1lom 12noon

Tirme
(a) What time did Emma begin her journey?

(b) How far was Emma from home at 8am?

(c) How long did Emma stay at her
Grandmother’s house?

(d) What time did Emma leave her
Grandmother's house?

(e) How far was Emma from home at 11:457

(f] How far did Emma travel in total?

(2) What was Emma’s speed from her house to her
Grandmother’s house?



GCSE Foundation Topic 17 Constructions Student Knowledge Organiser

Key words and definitions

Constructions- Mathematical drawings that use only a pencil,
ruler, compass and protractor.

Perpendicular- At a 90° angle from a line, surface or plane.
Bisector- Cuts somethings in half.

Congruent- Two shapes are congruent if they are mathematically

identical

Parallel- Two lines that remain the same distance apart atall
times.

Vertex- Point/Corner

Perpendicular bisectors

Start with a line segment

1) Place you compass on one end of the line and
stretch it wider than half way across.

2) Without changing the compasses width make
an arc across the line (red arcs on diagram).P

3) Place your compass on the other end of the
line segment and without changing the width
of the compass make another arc across the
line (red arcs on diagram).

4) Draw a line that crosses though where both
arcs intersect. (Blue line of diagram)

Bisecting angles

Start with an angle

1) Place you compass on the vertex of your angle
and draw an arc right the way across the angle.

2) Place your compass on where the arc crosses
one of the line and draw another arc inside of
the angle. ;

3) Place your compass on the other point where

the arc crosses the line and draw a second arc 7\

inside the angle.
4) Draw a line from the vertex to where your arcs
Cross.

Constructing Angles

Constructions can be used to draw 30°, 45°, 60° and 90°. To
remind yourself how to do these refer to the Hegarty Maths
videos:

664- Construct a 90° or 45° angle.

665- Construct a 60°, 30° or 120° angle.

Constructing an equilateral triangle.

Start with a line segment that is the desired side

length for your triangle.

1) Place you compass on one end of the line and ~k
stretch it to be the length of the line. 7\

2) Make anarc above the line.

3) Keeping the compass the same length place it
on the opposite side of the line and make

P

another arc above.
4) Where the two arcs cross is the third corner of
your triangle. Join it up with the other two.

Constructing other triangles

There are many other ways to construct triangles. Including:
SSS- Using three side lengths.

SAS- Using an angle between two sides.

ASA- Using a side between two angles.

Please refer to the Hegarty video for instruction on drawing
these:

683- Constructing triangles.

Tessellations

Shapes tessellate when
they fit together to
make a pattern without
leaving any gaps. This is
possible whenever the
shape’s angles add up
to 360°.

Loci

A locus (plural loci) is a set of points that satisfy

a certain condition.

Examplel: Draw the set of point that are 5cm 5
away from a point.

To do this you would just draw a circle of radius

5cm around that point.

Example 2: Draw the set of points that are 2cm away from a
line.

To do this you would draw two parallel lines above and
below your that are 2cm away. At the end of those lines you
would join them by a semi-circle that has its centre at the
end of your original line )

Plans and Elevations

Isometric View Plan View

Plans and elevations are 2D
drawings of 2D shapes from
different angles.

The Plan of a shape shows

the shape from above.

The Front Elevation shows
the shape from the front.
The Side Elevation shows
the image from the side.

Front Elevation hide | Side Elevati

on
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Using a compass and ruler bisect the angle below: Tessellate the shape below, draw at least five shapes: Draw all the points that are 2cm from the line below
L] L] L L L] L L]
& L L L & L L L
Ll L] L] L] L] L]
Construct an equilateral triangle with side length 5cm: Shade the area that’s less that 2cm from A Draw the plan and elevations for the shape below.
Isometric View hide | Plan View show
B . * . . * L
L] .
L] o L] . L]
. o . N .
. * . * .
L] * L] L] L] . * L]
show show

Front Elevation Side Elevation
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Key words and definitions Multiplying Powers
Denominator - The number below the line in a fraction. g X § — 2 X 6 s 1 2 3 Z 3 3 3.3 0
Denotes how many parfs the whole is divided into. . 5 T 5 X7 35 1 =1 ' 1 1.4 16
Least Common Denominator - The least common multiple
of the denominators of two or more fractions. That is, the 3 1 _ 1x4+3=7 .
> . . 13 x2-=72 3
lowest number which is a multiple of both denominators. 4 2 2%x2+1=5 E _ E . E . E _ i
Lowest Terms - A fraction whose numerator and l l 3 3 3 3 27
denominator have no common factors is in lowest terms. 7 x 5 =35 _ 4§
Mixed Number - A number composed of a whole number 4 2 8 8
and a fraction. Standard Form
. Reverse Percentages
Fractions
Example
Dividing A shop offers 30% off everything in a sale. The sale price of To convert a number into standard form, split the number
2 2 2 3 2x3 6 3 pair of designer shoes is £84. Calculate the cost of the shoes into two parts - a number between 1and 10 multiplied by
g +§ = g X E = ﬁ = ﬁ = g before the sale. a power of 10.
X
Saleof 30% — (100% — 30% = 70%) Example
take the reciprocal Write 81 900 000 in standard form:
of the divisor 70% of the cost of the shoes = £84 81 900 000 = 8.19 x 10 000 000 = 8.19 x 107
Adding 1% — 84 + 70 = £1.20 Check: It’s 107 because the decimal point has been moved
7 places to the left to get the number to be 8.19
1 + § - 1x7 + 3x5 _ l . E 100% — £1.20 x 100 = £120 Example
5 7 5 x7 7x5 35 35 The cost of the shoes before the sale was £120. Write 0.000 001 2 in standard form:

0.000 001 2 = 1.2 x 0.000 001 = 1.2 x 10°®

, 6 . .
Increase/Decrease by a percentage using a multiplier It’s 10 becau§e the decimal point has been moved 6
7 15 22 places to the right to get the number to be 1.2

t o= = Example
35 35 35
What is the multiplier fora 15% increase?

A 15% increase would mean that the overall percentage
would be: 100% + 15% = 115%
115% as a decimal = 115+100 = 1.15

Add the Numerators

Increase £48 by 15%
£48 x 1.15 = £55.20
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Fractions
1
1) 3 2 . 14 2) 2— + 4 i
5 15 z 5
6 1 3
3) 5-— - 2— 4) 5 — 22
7 5 7
7 2 3 14
- - = 5] — ¥ —
) 2 9 5 ) 10 15
7) 1l X :LE 8) 1l X 2E X 1E
4 5 4 7 5
9 22 x 2 x1t 100 18+ L
4 5 11 4
1) 2 +3 12) 12 212
10 5 5 15
Percentages

1. If Bobby went to the shop and there was a 20% sale. He was going to buy a top for £20.
How much does Bobby save?
What is the new price of the top?
2. Apple is having a 20% off sale. | bought my new Ipod for £40, how much was it originally?
3. A special bottle of coke contains 10% more than a normal bottle. The special bottle contains 660 ml. How much does the

normal bottle contain?
4.Katie gets a 20% pay rise. Her new wage is £264 per week. What was her wage before the pay rise?

Standard Form

1. Write the following numbers in standard form:
a)3560000

b) 258300

¢) 3100000

d) 45000000

e) 7990000

g) 101000

h) 23450

i) 465600

j) 24500000

2. Write the following numbers in standard form
a)0.000432

b) 0.245

c) 0.00753

d) 0.0234

e) 0.00451

f) 0.00405

g) 0.005714
h)0.0004013

i) 0.004487

j) 0.0000012034

Work out (8 x 10%) x (8 x 10*)
Work out (2.7 x 108 ) + (3 x 10?)
Work out (3.2 x 10° ) + (4 x 10)
Work out (1.8 x 107 ) +(3 x 103)
Work out (4.8 x 10°) + (8 x 103)
Work out (1.8 x 1019) + (9 x 10*)
Work out (9 x 10°) x (6 x 10° )
Work out (9 x 102 ) x (8 x 10°)

NV hAE WM R
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Key words and definitions Plotting a quadratic graph Onthesid dawshegoph ofy = -2l Finding the gradient
Quadratic graph - The graph Of a quadratic Complete the table of values for y = x* - 3x - 1 H Gradient of a Straight Line
function is a parabola whoseline of symmetry is T2 T2 o i T275 ]+ P : : /
parallel to the y —axis. L O 2 s O - I W s S L || A va)
Parabola - a symmetrical curve. Substitute the x values into the : ] / Change in y
Gradient - Another word for "slope”. The higher equatfon to find the y ' N (x-l-'uv-ls);s/a-fa g ‘ T
the gradient of a graph at a point, the steeper the coordinates. Be careful with ‘ " Changeinx -
. . . . . i 32 : - :
line is at that point. A negative gradient means negative numbers! Remember -3 3 i 3,3 Changeiny

: is 9. : e Gradient= =2 -1
that the line slopes downwards. N X,—X, Changeinx
Y intercept- The point where a line crosses they Key points on a quadratic graph * : Example
axis. . N Y yA
Roots of a quadratic graph- These are the x- 3

intercepts. Itis where y=0s0,ax* + bx+c=0.

/ } Change in Y

y intercept\’

. . Changeiny=3
uadratic Expressions a7l .
Q P _ Change in X Changeinx=5
ax®+bx+c Roots/solutions Gradient =3
1 )5", 5

c =y intercept (where the parabola CUTS they T ———

axis) 0 1 2
Parabolas are symmetrical ' Lines that have the same gradient are parallel
-1 Turning point Eg.y =3x + 4 is a parallel to the liney = 3x -4

When 2 iz pas When a & negative They both have a gradient of 3 so are parallel.

Equations of a straight line
. i i o If two lines are perpendicular, then their gradients
. The equation of a straight line graph is in the form:

will multiply together to give -1. Find the equation of
a line perpendicular to y = 3 - 5x. This line has
y=mx+c gradient -5. A perpendicular line will have to have a
where m=gradient c=y intercept gradient of 1/5, because then (-5) x (1/5) = -1.

Example. Fory = 2x +3 the line has a gradient of 2
and ay intercept of +3
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Gradients and Parallel lines

1. Theequation of a straightline isy =4x+ 5, what is
the gradient of the line and the y intercept?

2. Theequation of a straightline isy = 6x + 3, give the
equation of 2 lines that will be parallel with this
line.

3.  Which line would be steeper;

y=0.5x+20ry=2x+27?

4. Theequation ofa lineisy=5x-3 Whatis the

equation of the line perpendicular to this line?

Exam questions

L is a straight line.
The gradient of L is 4
L passes through the point (0, 2)

Write down the equation of the straight line L.

The equation of the line Lyisy = 3x-2
The equation of the line Lz is3y-9x + 5 =0

Show that these two lines are parallel.

Y=mx+c

Drawing quadratic and cubicgraphs

<

Find the equation for the straight line L.

»

Y A—

7 FHHHHE

6 |+ttt

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

(a)

(i) Give an interpretation of the intercept of the graph on

i

the y-axis.

(ii) Give an interpretation of the gradient of the graph.

(b) Find the equation of the straight line in the form y=

2 3 mx + ¢

Phone calls cost £y for x minutes.

The graph gives the values of y for values of x from 0 to 5

Complete the table of values for y = -7

X -2 -1 1] 1 2 3

Y -B 20

On the grid, draw the graph of ¥ = »* — 7 for values of x
from -2 to 3.

Draw the graphy =x?+ 2x-3

For y values between -3 and 3.

Mark on your graph the turning point, the

line of symmetry and the roots of the equation
when x*+ 2x-3=0
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Key words and definitions

Word

Definition

A symbol for an unknown value. Usually a letter, such as a, x or y, is the symbol

Variable used for a variable.
Constant | A number on its own
Coefficient A number that is multiplied by a variable.
Example: By means 8 times y; 8 is the coefficient, and y is the variable.
Operator | A symbol (+, x, -, or +) representing a mathematical operation
Either a single number, a variable, or numbers and/or variables multiplied together
Term )
Examples:4 45 x abc 5w 20mn
Expression A term or a combination of terms and operators
p Examples: 2 2x 2x+7 y y—-3 7w+3 B8Bob+9 Sxyz
Equation | A mathematical sentence stating that two expressions are equal

terms

uariable_{'
+9=24

coefficient

Solving Linear Equations

Solve the equation 4y +5 = —3.
qy+5=-3
Subtract 5 from each side:

W+5-5=-3-5

Simplify:

qy=-8

Get Y by itself by dividing both sides by 4:

qy+4=-8+4

y=-2

Solve the equation 5(2¢ — 3) = 19.
Expond the bracket:

Sx2c—5%x3=19

10c — 15 =19

Isolate 10¢ by adding 15 to each side:
10c—15+15 = 19 + 15

10c =34

Isolate ¢ by dividing by 10:

10c+10 = 34 = 10

!‘='§0=1570r3.4

Forming and Solving Equations

The area of this rectangle is 56 cmZ. Find the value of 7.

——————— (31 + 2) e ——————

Area of arectangle = base x height. This means 37 + 2 will
all be multiplied by 7. To show this in algebra, use a bracket
for 3r + 2 to show that both terms are being multiplied by 7.

7 multiplied by (3r +2) can be written as 7(3r + 2) as
multiplication signs are not used in algebra.

Rearranging Formulae

The subject of a formula is the variable
It can be recognised as the letter on its
equals sign.

Area = base x height
Area = 7(3r +2)

The area of the rectangle has been given in the question as 56
2
cm=:

56 =7(3r +2)

Expand the bracket:

56 =7x3r+7x2

56 =21r +14

Isolate 217 by subtracting 14 from both sides:
56—14=21r+14—14

42=21r

Isolate r by dividing both sides by 21:
42+21=2Ir+21

2=r

thatis being worked out.
own on one side of the

For example, in the formula for the areo of o rectangle 4 = Bh (
area = base x height), the subject of the formula is A.

the subject of the

The letter ¢ is now isolated, so t is now the subject of the

Rearrange the formula v = u + at to make ¢
formula.
= u+at
—u —u
v—u = at
+il +a
v—u f formula.
a

Rearrange the formula T = 2;?1"‘,/1

G

to make [ the subject.

Firstly, isolate the root: gw 'square’ both sides: Lastly, multiply by G:

T =2ﬂ\/£

+2r

T
2n

=\/g

on (ZY'- \/g

(k)" = &
(s iy
G (_ﬁ)e =L

Solving Simultaneous Equations

Solve the following simultaneous equations:
Jr+y=11
2r+y=8

First, identify which unknown has the same coefficient. In this
exarmple this is the letter ¥, which has a coefficient of 1in each
equation.

Either add or subtract the two equations from each other to
eliminate the letter ¢. In this example the equations will need to
be subtracted from each otheras y — 5y = 0.

3r 4y =11
2r + y =

Wl %o |

T =

The value of x can now be substituted into either equation to
find the value of 4.

Substitute # = Jinto either 3+ y = Hor2r +y = 8.
3r+y=1whenr =3

Substitute © = 3:

3x3+y=11

9+y=11

Find the value of ¥ using inverse operations to solve equations.
The inverse of adding 9 is subtracting 9, so subtract 9 from each
side:

9+y—9=11-9
y=2

Check the answers by substituting both values into the other
original equation. If the equation balances, then the answers are
correct:

2r+y=8whent=3andy =2

2r+y=2x3+2=6+2=8.

In examples like this, one or both equations must be multiplied to
create a common coefficient.

30 + 2b =
qa — b=

17
30

Multiply the bottom equation to create a common coefficient of
2b.

g0 + 2b =
8a — 2b

17
= 60
These equations can now be used to find the values of a and b

The signs in front of the common coefficients are different, so the
equations should be added together:

Ja + 2b = 17
+ + +
8a — 2b = 60
1la = 77
=11 11
a =7

Substitute the value of a into one of the original equations to
find the value of b.

3u+2b=17 (whena=7)
Substitute @ = 7:
3x7+2b=17
21+2b=17

Solve the equation by using inverse operations. The opposite of
+21is-21. Subtract 21 from both sides of the equation:

ah= —4
b=—2

Check the answers:
4o —h=3g0whena=7andh=—2.

4x7--2=30



Solving linear equations

@ 2x+3=9
@) Bx+20=35
® 7w+ 13=90
(7 10a + 40 = 100
m 6x-19=5
() % -4:=6
@ dx+1=2x+7
(d 7x+1=2x+46
® 2x+21=4x+5

) Sx+2=16-2

GCSE Foundation Topic 20 Equations 2 Student Knowledge Organiser

) 3w-1=14
() 6¢ - 12 = 48
m 12p - 18 = 30
k) 9x - 24 = 84
m 3w+4=43
(@ %+3=9

) Sx+4=3x+16

(e) bx—3=2x+13

(h) x+2=5x-2

k) 3x—1=23-x

Rearranging formulae

Make x the subject of the following formulae

(a) dx+c=w
(d) 2x+2y=P
® ¢ +2=w
() 3y=4x+1

(m =2c

X+t
) m
(p) A=1%bx

(s) 2*b_ _.
X

(b) dx-t=8

(e) s=x*-3

(h]%-5=w

(k) x*+a =v

(]’l]& =3z
u

(q) V=abx

(® Sbi A

() x¥*+3=h
(f)y=xz+s
M 22 =

) x*-4=5y

(0) A=mx?

(r) v¥=u?+2ax

(“)-é/%_w

Forming and solving equations

1) Ahmad is twice as old as Bobby. John is 7 years younger than

Ahmad. If the sum of their age is 38, how old are the three boys?

2) The perimeter of the rectangle below is 42cm. Calculate the |
lengths of the sides by forming an equation and solving it.

3) A garden measures p metres by 3p + 2 metres.

a) Write an expression that describes the perimeter of the

garden.

b) The garden has a perimeter of 76 metres. Write an equation

to show this.

c) Solve your equation to find the value of p.

Simultaneous equations

Solve the following simultaneous equations by using elimination.

)

(m)

(a)

(d)

2x -4y =10
2x+ 3y =24

3x+ 2y =54
2x -2y =16

3x+ 2y =23
2x-y=6

9x - 4y =59
2x-y=12

(k)

(n)

(b)

(e)

S5x -2y =120
S5x +y=165

7x -4y =80
3x-4y=-80

3x-3y=9
2x+y=12

2x+ By =43
x+3y=18

U]

(0)

(c)

(f

x-2y=8

x-3y=3

Sx-2y=-23
S5x-6y=-39
4x + 2y =34
Ix+y=21
6x+ 3y =45
2x -2y =12

Applying Knowledge

1. Solve 4(x—3)=7x-10

Show clear algebraic working.

2.

Here is a rectangle.

[ ]

3x+5 Tx—-3

w

All measurements are in centimetres.
. 2
The area of the rectangle is 242 cm”.

Find the value of w.

3. HINT... Think simultaneous equations!!

Diagram NOT
accurately drawn

Five adult tickets and three child tickets for a movie cost £58.
Two adult tickets and eight child tickets for a movie cost £47.

Find the cost of each type of ticket.
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Key words and definitions Drawing Vectors Vectors around a Shape
Magnitude — the length of a vector A vector can be represented by a line segment labelled with an Example
Vector — a quantity that is described by a magthde anda arrow. Write, in terms of a, b and ¢, the vectors 7y, Y, zA4 ond BX.
direction. B
Scalar— a quantity that is described by a magnitude (or
numerical value) alone.
Direction — the direction along which it acts.
Scalar Multiple —the amount by which a vector’s magnitude
is changed. X Y
Parallel — Vectors acting in the same direction will be parallel .
(side-by-side). :
A vector between two points A and B is described as: A, a or a.
LY
. . . A e prd C
Tellulinin VEaers A neg:utwe vector has the same magnitude but the opposite )
) _ . : direction. ZY =a
A vector between two points A and B is described as: A[3, a or a. Z¥ and AX are equal vectors, they have the same magnitude
and direction.
B K YC=b
y ¢ and X Z are equal vectors, they have the same magnitude
and direction.
74 =—
-k
a 7 A has the same magnitude as 47 but the opposite direction.
BX = —
A Vectors can be multiplied by a scalar which changes the size of ~BX has the same magnitude as AX' but the opposite direction.
the vector but not the direction.
(3
The vector can also be represented by the column vector (‘3) k= (_2

The top number tells you how many spaces or units to move in
the positive z-direction and the bottom number is how many to The vector 2k is twice as long as the vector k. Double each

move in the positive ¥-direction. number in k to get 2k.

Wectors are equal if they have the same magnitude and direction
regardless of where they are.
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Column Vectors

Write a column vector for each vector shown in the diagram.

. ——
KN
a
#i

D

Given that p = 53 , write a column vector for:

A% 0p O A egp 0 0ip

Which of the following are parallel to the vector |5zl’? Select all that apply.
e Ol ol ald el 0Ll
Which of the following are parallel to the vector Igl‘? Select all that apply.

gl o ol o el 0ld

Drawing Vectors

The vector m is shown on the
grid. Draw each of these
vectors on the same grid:

a) 2m b) -m

c) -2m d) -m

S

The vectors a and b are shown on
the square grid.

Draw the vectors:

a) -2p |b
- 4

b) p +q

c)p-q

Vectors around a shape

The grid contains six congruent parallelograms.
AB=p and AE = gq.
Write in terms of p or q:

ABCDEFGH is a regular octagon.
AB=p, BC=gq, and GH=r.

a) Writeinterms of p, qorr.

i) GF iy CD
iii)y FG iv) FE
b) Sam writes: AH = q A P B
Explain why Sam is wrong. q
H C
r
G D
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How do | revise?

1. Do youknow your formulae?
Look, Cover, Write, Check...
Flash cards... test yourself every few days...
Write down some examples of how you would use
each one...

2. Do youknow your Key Facts?
Flash cards... test yourself every few days...
Write down some examples of how you would use
each one...
Test yourself regularly...

3. Do youknow each topic? Can you use to correct
notation?
Read your knowledge organisers carefully
Hegarty Maths: Watch videos and complete tasks
— Make sure you are comfortable with it
Complete the practice questions in your KO

4. Can you apply your skills to test questions ?
Practice exam questions on one topic —show
your working clearly — check your answers

5. Can youcomplete exam papers?
Paper in class — Can you complete mixed
questions? Can you complete in time? What do
you know? Which topics to you need to work on?
Papers at home — complete all of the questions —
show your working clearly



Fold over to check Title Formula Write title Check Write Formula Check
. bxh
Area of a triangle (—2)
Areaofa 1
Trapezium E(a+b) X h
A f
rea of a bxh
parallelogram
Area of a circle X 12
Circumference of
. Txd
acircle
, mass
Density —_—
volume
orce
Pressure ’f
area
distance
Speed S———
time
Pythagoras’ &2+ b? = 2
Theorem
. opp
Sin (x) —
hyp
adj
Cos (x) a9
hyp
opp
Tan (x) adj
Equation of a
straight line y=mx+tc
Gradient - e
Trun
y - intercept +cC

Volume

Area of the cross-section x length

Number of sides

360

exterior angle

)
@)
%)
m
T
o
c
=
Q
)
)
o
=
=~
5
<
-
o
-
3
=
Q
)
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Complete the following values without a calculator:

3.2 x4.5 :
Mm
1 Via
V1000
52 +4 5+3x2
420, < \132
/8 o N\ % Give the HCF and LCM of 420 and 132
_. 2] 1
2 \ \ | |
._f,, ! ._f, 4 / HCF =
o LCM =
£ Write the elements of each set:
A7 ., 8 4us
3 3 5 2
AN 4 AnB
i 8
ShowOD=x<4
4 L
o 12 5
Identify each type of sample a)
a) Each item has an equal chance of selection
s e.g. names out of a hat b)
b) Selecting every “nth” item in a list
c] Proportions in a sample are the same as the c)
proportions in the population

£500 in a bank. SIMPLE interest is added at 2% pa. for 3 years.

Final amount?

£200 in a bank. Compound interest is added at 1.5% pa. for 5 years.

What would you put into calculator to find final amount?

Dress costs £82 in 2015, Has decreased by 9%.

What would you put into calculator to find price in 20187

9 | What are the sum of the interior angles in a Pentagon?

10 | Regular exterior angle in a shape is 40°. Number of sides?

11 | Write the exact value of sin 30°

Write the construction needed to show the locus of points equidistant from AB and BC

12
13 Write the construction needed to show the locus of points equidistant from B and D
Sketch each graph:
a) y=x
14 ; ‘ ‘ ‘ . ‘ ‘
b) y=x=

) v=x
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' Describe the following single transformations:
|
i }
b
. EZEENREERELK
B 2
4
15(
.1_1-
nr.-
-.u o - . - .
37 B
.u_ g
H.-
1 iiis567 "
A line has a gradient of 5 and goes through (2, 3). Equation?
16
17 | Write the gradient of y = mH +7
18 | Write the y interceptof y = — w x+9
15 | Write the gradient of the line parallelto y = — mu +5
20 | Write the gradient of the line perpendicularto y = ”J.n -7
Identify the parallel vectors:
a) 5i-3j
21 b) 2i-j
c) 15i-9]j

d) 20j-6j
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