Basic Algebra

Picture perfect

Key vocabulary

Powers, Indices,
Reciprocal, Roots,
Brackets, Multiply out,
Expand, Simplify, Factor,
Factorise, Algebra,
Notation, Coefficient,
Expression, Equation,
Formula, Identity,
Inequality, Term,
Collecting like terms,

Expanding brackets:
* Expanding means remove brackets
* Use the claw

s 664 1) - G5 - D)

=15a—-6

Factorising expressions:
* The opposite (inverse) of expanding
* Answer will include brackets
* Look for common factors (numbers
and algebra)
* Always choose the HCF

eg.1 10a+ 15 =®(@+@)
\
10 yéloth in thtaI @ times table

10a<xpd 15 =Ex@)

Algebraic Notation

Algebra uses a shorthand system
where variables (symbols) are
represented by letters,

Eg a+a=2a
2xh=2b

2
CECEQ

3d x 2¢ = Gde

Factorising Brackets

To factorise into one bracket,
find the highest common factor
for each term.

Eg. 4x+10=221¢+5)

Expanding Brackets

To expand one bracket:

make sure the term on the outside
multiplies everything on the inside.

Eg 4(2x=3)=8r=12

Term = 3a

Expression =5x + 2
Equation=5x-3 =47
Formula=C=mnd

Identity= 10x+ 4 = 2(5x + 2)

Assessment style question

Assessment style question: Circle the correct words to complete each sentence:

(a) x+3x=16is an expression an equation a formula an identity
(b) x+3x=16is an expression an equation a formula an identity
(€} b+3F=r+be+8is g expression an equation a formula an identity

Simplifying expressions (adding/subtracting)

* Can only simplify like terms.
* Be sure to include the sign before the term

e.g. (2al+ 3b@+ 4b a

,‘-J

e
{é + 3b|} 4b

+7b

Il
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Substitution and Picture perfect
w | am think of a number. | subtract 5 from it
and then divide the result by 4.
Key vocabulary The answer is 7. What number did | think
Substitution of to start with?
Formulae Form an equation then Splve the equation
Rearrange %: ! ";—5’ 7
Equation ne
BIDMAS Xx-53 28
+5 |45
x=33
Solve this equation fo Make x the subject
find x: of the formula:
6x =13 ax=b
=6 =6 g +q
x=13 X=b
6 a

Assessment style question

Work out the value of d + (3¢ + f)* whend = 2,¢=-3and f = 1.

Rearrange the formula P = jr to make j the subject of the

formula.

Substitution means putting numbers in place of letters to
calculate the value of an expression.

For example, in the expression 2b2¢, where b = 4 and ¢ = 3, use
the values of h and ¢ to calculate the numerical value of the
expression:

2Re=2xbxec

Formulae are created for something that is calculated often.

For instance, plumbers often apply a call out charge plus an
hourly rate to their customers. Writing a formula for the total
cost of a job would be useful for a plumber so that they could
quickly calculate costs for their customers more easily. Once a
formula is written, the plumber would only need to input how
long the job would take in hours, and come up with a total cost
to quote very easily.

A rule or fact written with mathematical symbols.

It uswally has:
* an equals sign (=)
+ two or more variables (x, y, etc)

Example: The formula for the volume of a box Is
V=Ilxwxh

Which has these variables:
+ W stands for volume,

Carl thinks of a number. He multiplies this by 3 then adds 23.

Liz thinks of a number and she adds 3, then she multiplies this by 5.

The number they chose and sums at the end are equal. What is the
number they have picked?

+ | for length.
+ w for width,
+ h for height,

When |=10, w=5 and h=4, then V = 10 % 5 x 4 = 200
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Picture perfect
Sequences
Key vocabulary ; .
3.9,7.9,. Fibonacci Sequence
Sequence o) ' \three dots means
stterm / 3rdterm | Naoes on forever (infinite)
Term 2nd term 4th term - ' ‘
Rule ("term”, "element” or "member" mean the same thing) 0,1,1,2,3,5,8,13,21, 34, 55,89, 144,233,377,610,987 ...
Term to term rule
Nth term ARITHMETIC SEQUENCE
Arithmetic sequence 6 1 8 15 22
Geometric sequence U L Triangular numbers 15 § tn
] +7  +7  +7 +7 10 B o0
Triangular numbers GEOMETRIC SEQUENCE ; E & S SO0 e
Fibonacci sequence 2 4 8 16 32 1 9 o0 o000 oseee oscee
\)\}(} \} ® 00 200 2000 BOOBOE BOOBOEODS
62=36  7'=49
2 2 x Square numbers s
3= weee
1, 22=4 BO8 eeee
1%=1 s B tou
2e 000 oo
Assessment Stvle qUEStiDn The nthlr:rmol'ﬂsmui:nccis.’rr" CUhe numher‘s
(i) Find the 4th term of the sequence.
{i1) 15 the number 400 a term of the sequence? 13:1
Give reasons for vour answer, &

The first five terms of an anthmetic sequence are
7 12 17 12

Write down, in terms of n, an expression for the nth term of this sequence.

Page 5



Solving equations

Key vocahulary
Substitution

Picture perfect

Formulae [

The equation

s balanced

Rearrange
Equation
BIDMAS
Inverse
Coefficient

A

A
3x+1)=2(x+2)

3x+3=2x+4
2x 2x

x+3=4
-3 -3

x=1

Assessment style question

Hannah is n years old.

Her aunt Emily is three times older than Hannah.

Emily is 48 years old.
(a) Write down an equation for this information.
(b) Solve your equation to find how old Hannah is.

Sam thinks of a number, n.

Find a, b, c and d.

He multiplies his number by 7 and then adds 3 to the result.

His final answer is 45.
(a) Write down an equation for this information.
(b) Solve your equation to find the number, n.

The sum of each row is given.

24

28

29

oloe |2

Oolo oo

olo|lo|e

(oM Ealieayl=]

31

Solve this equation to
find x:

6x =13

+6 =6

x=13
6

Make x the subject
of the formula:

ax=b
Xz b

a

| am think of a number. | subtract 5 from it
and then divide the result by 4.

The answer is 7. What number did | think

of to start with?

Form an equation then Splve the equation

X=5=7
4

X=5 37
4
x4 | x4

Xx-53 28
+5 |45
x=33
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Inequalities

Picture perfect

Key vocabulary

Less than

Less than or equal to
Greater than

Greater than or equal to

Represent on number line

Solve

Inequality Symbols

VRLRYZA

— Less Than
= Greater Than

— Less Than or Equal to

—  Greater Than or Equal fo

Assessment style question

Solve the inequality
Ax+ 32 2(3x-1)

Angwer _ i3]

Choose the cormect inequality that best describes each graph.

I ~ /7
il 12
15 10 5 ] L 10 1%
F :5I+65—3r bl h%‘u
6x &x
0 lTé=ex d xzlée=—
) 5 : 5

4 4321012345487

al 15<34-7) Bl 34x-T)<15

O 34x-T=z215 d 155 3d-7)

x>1
% is any number greater than 1

Examples: 2, 3,4, 5...

Xx=1

X is any number greater than or
equalto1

Examples: 1, 2, 3,4, 5...

-2<x<1

x is any number greater than -2
and less than 1

Examples: -1 and 0 only

x<-1
¥ is any number less than -1

Examples: -2, -3, -4, -5...

—

32401 2 3

Xx<-1

% is any number less than or
equal to -1

Examples: -1,-2, -3, -4, -5...

-3<x<2

% is any number greater than or
equal to -3 and less than 2

Examples: -3,-2,-1,0 and 1 only
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Coordinates are written in

the form of (x, y).

| s, readingand plotting

the stairs’.

Using a conversion graph

Remember the rule for

_coordinates is ‘along the
T[T corridor and up or down

A= (24) B=(42)
*  ¢c=(1.2) D=(5-3)
E=(4-4) F= (45

Conversion graphs can

" be used to convert
between any 2 units
which have a linear
relationship.

graph to convert
" between inches and

o 15 n  mcentimetres
Cantimeres

Here, you can use the

Drawing a graph to

represent a linear
equation

When you are asked to draw
the line of a linear equation
you follow these steps:

1. Complete a table of
values by substituting in
the value of x into the
equation

2. Write the list of
coordinates

3. Plot the coordinates

4. Draw a line through the
all the coordinates

This means
2 multiplied
the value of
¥, then add

on3

X
Example 123456
. R Complete the table of{values
wf++tf+ | forthe equationy=2x+3 for
uf+—t—+1+ 11 thevalues of x from 0 to 2
CEEEEE A (X0 [t |2
e e SR 2x0+3 | 2x143 | 2x2+3
L - - / . . . - =3 =5 :7
[t LY

Coordinates & Linear Picture perfect Reading and plotting coordinates
Graphs
Key vocabulary yA 23) ]
Coordinates - a sef of value IR
that show an exact position 5 -
on a coordinate gri +2 |
Linear equation - an equation, (_3,'._1__) _____________ 1,
when plotted, makes a ! (0,0) | ’
straight line T T A N >
. LY N B R
Gradient - the steepness of S B
the line of a linear equation T
r intercept - where the R
Inear equa’rlon cuts the y- L
axis (=1.5,-2.5)-3
Substitution - when you
replace an unknown for a
given value o
: . Current exchange rate
Question 1: You can plot arcn
(a) Plotthe coordinates A(-4,1), B(1,-2)andC(2,1) known £2=0258
(b) ABCD is a kite. conversions on a e e1e
(c) PlotD graph to help you
(d) Write down the coordinates of the point D. to convert other
unknown
Question 2: qmoun-l-s
The distance between the points (-3, -4) and (q, 5) is 15. Can you use the graph to
Find the possible values of g. convert 10 Euros into Pounds?

: &« & s« w0 u u Coordinates are (0,3) (1,5) and (2,7)

Eurnas
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