1.1 INDICES

Key Concepts
To multiply powers, add the indices
To multiply powers, add the indices
To work out the power of a power, multiply the indices
A number with a negative power, is the same as the

Key Concepts
a™m x gt = gMm+n

a™ + g = g™

(@™)"= ™"

(

reciprocal of that number to the positive power am= P
4 . )
\ Questions —
Examples 1) a®xa* 2) b*xb 3)dExd”
axa X X
Simplify each of the following: gt x g5 FLI @ MyMathS
- 4)mé+m? 5)n*+n* 6) o 7) a
6y 04 = b+l ") =a .
e e Indices1
2)35 % 3° = 3645 6) (3a*)*= ;;ﬂ::! Evaluate : . s |r|dice5 2
R 1) (3 2272 381z 4)27s
s ot o = |\ VA & Mathsioich |
=a 8l a?l= i
. g3 _gé-3 : Key Words elr e (2
4)9%+9 i';g Powers —:(z ok (T N25
B Roots e 2809 \ /
Indices Tls R .-ple
Al (T SYIMSNY
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Reciprocal

1.3 ROOTS AND ESTIMATION

Estimation
Estimation is a result of rounding to
one significant figure.

Roots
A square root of a number is a value that can be multiplied by itself 2
times to give the original number.
The square root of 36 (JE) is 7, because when 7 is squared you get 49.
a) 1 significant figure c) 1significant figure
The cube root of a number is a special value that multiplied by itself 3

1.2 STANDARD FORM

Key Concepts
+ Standard form is used to write very large or small numbers
+ A number written in standard form is a number between 1 and
10 and is multiplied by a power of 10 e.g. 4.6 x 10% or 6.7 x 10> a
+ Positive values of b give large numbers greater than 1
+ Negative values of b give small numbers less than 1

Must be x 10
b is an integer

x 10°

Mustbe1 <a < 10

( Examples \ f

Write the following in
standard form:

Questions
A)  Write the following in standard form:
1) 74000 2)1042000 3)0.009 4)0.00000124
B) Work out:
1) (5x10%) x (2% 10%)
3) (8% 10%) + (2 x 109)

2) (4% 10%) % (3 x 108)

1) 3000=3x 10°
4) (4.8 x 10?) = (3 x 10%)

2) 4580000 = 4.58 x 10°

~

€D MyMaths

Standard
form large

Standard
J form small

_ —4
3) 0.0006=6x10 LOTX9T (1 01
% (€ 0T xTT(T 0T=T(18

50T

4) 0.00845 =845 x 10~ Key Words

. . L. 3.27 3 0.075
times gives the original number.
The cube root of 27 ( §/27) is 3, because when 3 is cubed you get 27. b) 1 significant figure 0.08
45 50
r . N
[ E | \ Questions /_\
Xamples A) Waork out the roots of the following numbers @ M M th
5T 3 i yiviatns
A) Work out the roots of the 1) m V121 3) \/§ 4) -8
following numbers B) Estimat E t' t'
1) 25=5 stimate: stimatin
) _ 1) +4.09 x 896 . g
9 ym-s (T X556 calculation
3) Y27 =3 2)  2) 25.76-+v4.09 x 896
4 Y=1=1 e 3) Y2664 +VE07 g) Yool
2205 1\ Besi-a0 w2 MathsWatch
Vie3+542
. Key Words
Estimate th —
thelolowng 57 Negative vl 2 vzl 9 a N25 N43
calculation: 0¥ Root zlwele Tl 9lT v
40 Estimate SHAMSNY \ /
\ 5= / \ Significant figure

Standard form
Base 10

xHCT(F 0T X6 (€ 0T X THOT
(T 40T % ' (TV :SHIMSNY

N J/

s MathsWatch

N45a, N45b,
~—

1.4 SUBSTITUTION

Key Concepts

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

* Do not forget to use BIDMAS. This tells you the order in which to work
out the question.

Rules for negative numbers:

* Two like signs become positive sign (2 - - 2 = +4) (-2 x -10 = +20)

» Two unlike signs become a negative sign (10 +- 2 = 8) (-2 x 10 =-20)

Brackets
Indices
Division
Multiplication
Addition
Subtraction

Follow the order of BIDMAS to
calculate

f you can do nothing for a given
step, move on 10 the next

Examples

4 p

Find the value of 2x when
x=-3
(2x3) =6

Questions

1) Find the value of 4y wheny =7

2) Find the value of 5x— 7 when x=3

3) Find the value of 10— 2x when x=-1
4)Where A=d*+ e, find Awhen d=5ande=4
5) Find the value of 3x? when x=2

Find the value of 3x + 2 when x=5
(3x5)+2 =17

€ MyMaths

Substitution 1

Where A=b?+¢, find A

Key Words

when b=2andc=3 Substi ZT(s Lz=v (¥
A=22+3 u “'t'fe e gz szl
A=4+3 Formula ‘SHIMSNY
A=7 Expression

. J

s MathsWatch
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[ 2.1 Writing Expressions and Formulas | | 2.2 Using Expressions and Formulas ]

Key Concept Key Concept

* Algebra can be used to help us to find out problem.s in a real life. ) i * Aformula is a rule that shows a relationship between two or more variables (letters).
*  We can always apply a letter to an unknown quantity, to set up an equation/expression. * You can use substitution to find each unknown value
* Formulae can help us describe situations that work in the same way for different numbers. )

* E.g. Cost of hiring a vehicle depends on its type, how long you have it and how far you travel.

i ( Questions h
Worked example _
Use the formula & = 1 + i towork cut the value of ¢ when 1) Cost =30 x hours + £25
\ e Questions ™ 0=30,u=10anda=4 The olumb his £ | M M h
1) Use algebra to show: @ Subeshute 1he et you Kncw e plumber uses this formula to @ aths
Worked example * a.  Twoless thanx MyMathS - N S work out his bills. Find the cost of a Y
You can work out a wailer's daily pay using the number of b. Twicex . ; Yo i the value of ¢ plumber when he works
aurs worked, h, the hourly rateof pay.r, th total amountof . Halfx Indices 2t a) 3hours Rules and
fis; ¢, and the number of staff who share the igs, s. d. 2 more than double x 1and 2 o b) 6&hours + formulae
a Wrile an expression for the daily pay in ferms ity e number ofhours wored
x o x+3
of by, tands. ot amount o tps 2) An electrisation charges £30 per o MathsWatch Solve to find the value of x when the perimeter is 42cm. ¢ MathsWaich
R * arber el who ezl hour and £20 call out fee. Write a 2%+ 3 2 <he permeter s 40cm. what
5 formula for the total charge, C, when A & perimeter is 40cm. Wha
b Vi a formulaorthe daiypay, . in terms the plumber is called out for h hours. N25 H:':I: \antehon :" " X \ is the length of the longest side?) \ A3, A13
of h,r, tands. fhe sfd:;gt =0
Do b ‘ 0T+40E=D(Z Key Words : 2x +3 We know the c=x(z Key Words
E Solve perimeter is 42cm soz=o (a1 Solve
Z 44z (BT %EJI Term 2x+34+2x+3+x+x=42 SIT=2 (et Term
X (AT 2% (2T :SHIMSNY Inverse 9x+6=42 SHIMENY Inverse
operation 6x =36 operation
x=06

[ 2.2 Equations ] | 2.4 EXPANDING BRACKETS AND FACTORISING |

Key Concepts o
Key Concepts Expanding brackets Expand and simplify: Factorise fully:
Solving equations: Rearranging an equation: Multiply the number outside the m 3) (p+ 3’5_\]
Working with inverse operations Working with inverse operations to In solvi.ng and re.arranging we undo the brackets with EVERY term inside 1) (p+2)(2p-1) 1) 16at? + 12at = sat(at +3)
to find the value of a variable. isolate a highlighted variable. operations starting from the last one. the brackets D , - (p2+3p —p-3)
:zz_l_az_:; 2)x% —2x = x(x — 2)
. A Factoring expressions =p?+2p-3
(, Examples \ Questions Take the highest common factor
Solve: e Rearrange to make r the 1) Solve 2x-10=+4 outside the bracket. Questions - N
15 115 subject of the formulae : 2) Solve 2 =5x—-3 . / Examples \ 1) Expand and simplify @ MyMaths
=23 Q=r-7 3) Rearrange to make m the subject p=3+m Exgand and simplify where (a) 3(2—74) b)5(m—2)+6
+7 +7 4) Rearrange to make x the subjecty =4 + 3x appropriate (c)(4+t)+2(5+1) (d)(p+3)(p-2) Brackets
Q+7=r y, 1) 7(3+a)
:  _____ ¥y 2) Factorise Factorisin
Solve: Rearrange to make ¢ the = @ MyMaths 2) 2(5+a)+3(2+a) (a) 6m+12t  (b) 9t—3p (c)4d*-2d i 8
4p-5=3 subject of the formulae : N W‘{::E;d[[ls b LV, \V P (d) ay?+8y () 3p+2p? linear
+5 +5 a=T7c+1 — . = 10+2a+6+3a
4p=38 4 a Rearranging = 5a+16
+2 +2 a-1=7c E ti 7 (dz+g)d(3) (z+AAv(p) |
p=2 +7 : | quations 3) Fa;:{'“:'; 9x+18 (t-p2lpz ) (d—3gle(q) (z+w)a(e) (¢ AS. A9
Solve = S g-d+.d(p)
! a—1 Rearrange 4) Factorise 6e?— 3e S+7z(d) v—ws(q) JTz—9 () (T :SHIMSNY !
7 € Term \ =3e(2e-1) /

Inverse Als’ Al2
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[3.1 Planning a survey] 3.2 Collecting data
Key point ‘9

Key concepts
Population - the whole group you are interested in . ﬂ;')
Sample — a smaller group chosen from the population Key point A grouPEd frequency table has
Discrete data can only take 4 or 5 equal width classes. You can
Advantages of sampling PEEIET FEVEE. A2y CHEnlz, add a tally column for recording the
* Cheaperto survey a sample dress sizes can only be even i
* Less time consuming numbers. For discrete data you can Ak
Ideal sample _ use groups like 1-10, 11-20, ...
* At least 10% of population Continuous data is measured and
+ Chosen atrandom to reduce bias ie every member can take any value. Length, mass Time taken. T (mins) Frequency
of the population has an equal chance of being included. and capacity are continuous. For O<t=1 8
Primary data you collect yourself eg experiment, survey Eo;ﬂmuot.:; et thereYare no gt)aps lztsls 2
Secondary data is collected by someone else etween the groups. You must use 15<t <2 32
=
eg find on internet, in books/newspapers the < and < symbols. Sm—— -
A good survey guestion should not be rbt 3<t<4 19
*  vague B w
" Literacy hint ' SEsEE
* leading
*. restrictive A leading question encourages /\
people to give a particular answer. Each class is How often each
separated using number appearsin
more than or less each groupis in the
Worked example than sighs. Frequency column.

Here are three questions used in an online survey.
Explain what is wrong with each question and rewrite it. ﬂ)

a How old are you? .
0010 [J1020 [120-30 [J30-50 [J50+ Key point

The groups overlap. For example, if you are 20 years old, which box do A two-way table shows data sorted

you tick? .

Change to: 10-10 [I1-20 [21-30 [I31-50 15+ in two ways, e.g. gender and age.

b Do you agree that exercise is enjoyable? [ Yes [J No

Saying, 'Do you agree?' encourages the answer "Yes. English Maths SCience Total

Change to: Do you enjoy exercise?

Girls 20 13 50

¢ Do you exercise enough?

‘Enough' is not precise and means different things to different people. Boys 15
Change to: How much do you exercise each day?
[ Less than 1 hour [ 1-=2 hours [ More than 2 hours Total 38 40




[3.4 Frequency Polygon]

[3.2 Calculating Averages]
&

Worked example
Worked example

In a survey, people were asked their age. The table shows the results. Dr.aw & frequency pO|ngI’l Inirapresant 14 4
this data. ]
Age, u (years) Frequency o 12 3¢
0<a<10 12 Frequenc: <
wo'a <20 | 15 Age.d T §1O_
=a< < 12 S 81
20=<a <30 2 0<a<10 ¢ 8
30=a <40 1 10=sa<20 15 t61
a Work out an estimate for the range of ages. 44
) ge o ages . 0<a<30 2
From the frequency table, the smallest possible age is O years. Add a column to calculate the midpoint of each 2
The largest possible age is 40 years. class. This represents the ages, because you d=a<40 11 9) >
So an estimate of the range is 40 - O = 40 years. don't know the exact values in each class 0 10 20 30 40

b Calculate an estimate for the mean age.

Age, a (years) | Frequency | Midpoint of class | Midpoint x Frequency
0=a<10 12 o1lo_s 5x12=60
10<a<20 15 10420 15 15 x 15 = 225
20=a<30 2 25 25x%2=50
30=a<40 1 35 35 x 11 =385

Total 40 720 =—

Add a column to
calculate an estimate
of the total age for

each class.

Calculate the total number
of people in the survey and

mean = sum of ages = total number of people

C
40

=18

the sum of their ages.

First draw a frequency diagram. Then
join the midpoints of the tops of bars.

Age

Key point

»

You can draw a frequency polygon
by joining the midpoints of the tops
of the bars in a frequency diagram.

[3.5 Writing a report ]

Key point

Areport should include

investigating

* the data shown in a graph or chart

* averages and range
* aconclusion

* what else you could investigate.

»

« the hypothesis or what you are

The Data Handling Cycle

1, Specify the

Ask a guestion.

Then decide what
data to collect and
how you will callect it.

1

4.Interpret and

Use results to answer
the initial question
and consider further
questions,

-

2.Collacting data:
Gather the appropriate
data as quickly and
efficiently as possible.

2.Procaessing and

Reduce the raw data to
summary information,
including lists, tables
and charts to help to
answer the guestion,




e & [ 4.2 Negative and scale enlargement

We still use ‘enlarge’ for fractional
scale factors, even though they
make the shape smaller!

4.1 Enlargement

e

Worked example

Enlarge this triangle using scale factor —2 and centre of
enlargement (3, 2).
Y Y

3 3
2 2 -
V7 N

T T

Worked example
Enlarge this triangle using a scale factor 2
and the marked centre of enlargement.

Multiply all the distances from the centre by the scale
factor. Count the squares from the centre of enlargement:

X ' + The top vertex of the triangle changes from 2 right fo 00 1 2 3 45 6 7% 0/ 123 45 6 7%
AN 4right
+ The bottom left vertex changes from 1 down and 1 right Count the squares from the centre of enlargement:

« The top right vertex of the small triangle changes to the bottom left vertex of the
enlarged triangle, from 1 left to 2 right.

« The bottom vertex of the triangle changes to the top vertex of the enlarged triangle,
from 1 down and 2 left to 2 up and 4 right.

ﬂ Key point -

You can enlarge a shape using a
fractional scale factor. Use the
same method of multiplying the
length of each side by the scale
factor.

to 2 down and 2 right.

»®

Key point

When you enlarge a shape by

a scale factor from a centre of
enlargement, the distance from the
centre to each point on the shape is
also multiplied by the scale factor.

[ 4.3 Rate of Change
Key point ﬂE) Key point ﬁ

Compound measures combine Pressure is a compound measure.

measures of two different quantities. : .
) Pressure is the force applied over
For example, speed is a measure of

Key point ﬂ

To describe an enlargement, give
the scale factor and the coordinates
of the centre of enlargement .

Key point

A negative scale factor has the
same effect as a positive scale
factor except that it takes the image
to the opposite side of the centre of
enlargement.

J

Key point ”E

Density is a compound measure.
Density is the mass of substance

4.4 Percentage Change ]

Percentage change:
You can find the change in percentage
by using the formula:

€D MmyMaths

Reverse percentages:
This is when we are trying to find

Percentage
out the original amount.

T P an area. e v contained in a certain volume. ‘ haneei actualchange 1o Change 1
It can be measgred in metres per pressure = Z = or P= a To calculate ,'t' yo'-; need mass in g angein = oringal amount There are two ways you can do this: 2 Mathswatch
second (m/s), kilometres per hour and volume in cm”. percentage

Pressure is usually measured in
newtons (N) per square metre.

mass \
density = mor,’) - %

N39a

(km/h) or miles per hour (mph). You
can calculate average speed if you

/ATV was bought in a sale for Elh

know the distance and the time. To calculate it, you need pressure in Density is usually measured in

Distance . _ D N and area in m?. grams per cubic centimetre (g/cm?). A dress is reduced in price from £50 to the sign says there is 20% off. What | [~
Speed = =

> Time T £40. What is the percentage change? was it worth originally? 1a) Shf:es were £25 but are now £15.
- 100% - 20% = 80% = 0.8 What is the percentage change?
Example Questions I '\ . 10 _ : 2) A camera costs £180 in a 10% sale.
P 1) A car travels for 120 miles and takes 3 hours to get Changein = 50 X100 =20% Original Value =i»-x 0.8 =) £120 What was the pre-sale price
A silver pendent has a massof 31.5gand a there. Wark out the speed of the car, @ MyMaths percentage decrease B 3) The cost of a haliday, was reduced
v.olume of 3cm3. Work out the density of the 2) Work out the pressure of the water when the area £150 @= 0.8 <= £120 by 20% and is now £540. What is the
silver is 3m3 and the force is 12 N. Convertin o . : pre-sale price?
M 315 3} Find the mass of a rock when the density is E A house price increases in a year from .
D=3 D=—= D=10.5g/cm3 12g/m3 and the volume is 5m3. compound 120,000 to 150,000. What is the . . .
percentage change? A pair of trainers cost £35 in a sale. Key Words

The speed of a car was 10m/s and travelled for neasure I there was 20% off, what was the Percent [ i

i i original price of the trainers? 5453 (€ 0023 (2
::,i::\:zl_: speed, what was the distance Key Words ;ngSNo: :g ‘!} MGThSWOICh Changein = ;ILI)DI:)(:) X100 £ P! Increase/decrease ase2122p %08 (T
{We need to change the subject of the formula to Compound .Measure anoy Jad sa|w oy (T percentage . Value = (1 _ 0.20) Rev;ersle SHIMSNY
find out the distance) Density siamsuy R1 1a Rllb = 25% increase —35 408 Multiplier

Pressure ’ &43 75' / Inverse
=5xT D=10x10 D=100m \_ \_ J ~—




5.1Using Scales

Worked example

Key Concept Draw an angle of 50°. Construct the angle bisector.
* Adrawing that shows a real object with accurate sizes reduced or enlarged by a certain amount (called the y 2 3
scale).

* The scale is shown as the length in the drawing, then a colon (":"), then the matching length on the real thing.

* Example: in a drawing anything with a scale of 1:10, the size of "1" would have a size of "10" in the real
world, so a measurement of 10mm on the drawing would be 100mm in real life.

Questions A

-~

Worked example
Amap has & scale of 1: 25000
\What distance in mefres does 3cm on the map represent?

Map Real life

a) What distance in centimeters

-
i \ 1) A map has the scale of 1:25000

does 5cm on the map represent?

b) What distance in kilometers
does 8cm on the map represent?

@ MyMaths

Map
Scales

3

Draw the angle using a protractor.

2 Open your compasses and place the point at the vertex of the angle.
R6 Draw an arc that cuts both arms of the angle.

3 Keep the compasses the same. Move them to a point where the arc

-
-

o MathsWaich

c) In real life the distance is 25km,
how far would this be on the

map?
Wark out the reallfe distance in cm.

. J Key Word crosses one of the arms. Make an arc in the middle of the angle.
15000m+100=750m R e i
5000¢m +1 Convert o metres Answer (o1 Ratio 4 Do the same from the point where the arc crosses the other arm.
wnjz (41 Scale 5 Join the point where the arcs cross to the vertex of the angle.

Drawings
Accurate

The line joins the point where the two small arcs intersect to the point of the
angle; it divides the angle exactly in half.

wo 05zT (e1

o J

5.2 Construction ]

Literacy hint

=

Key point

—

Worked example Bisect means cut in half.

™\ Construct means draw accurately

( . 1 9

Key Concept e chi.lestlons sl Hllet a connasses Draw a line that is 5¢m long.
* Constructions are accurate ) Can you draw a A perpendicular bisector cuts a Construct its perpendicular bisector.

diagrams drawn using a a) Perpendicular bisector? line in half at right angles. ; Z 3 "

pair of compasses and a b) Angle bisector?

ruler. . . E

. ¢) Perpendicular bisector through
*  When drawing -
. a point? 5cm

constructions, the

construction lines must not Use worked examples to

be rubbed out. _check your work. )
* You can solve problems

using constructions ( \ @ . ﬁ@ 'S “
. Probglems can involve Key V\;c.)rdl's MyMaths Key point 1 Use a ruler to draw the line.

. i ; Perpendicular Constructi aniangle bissctoricutstnaangle 2 Open your compasses greater than half the length of the line.

Intersecting loci. It may be bisector onstruction it Place the point on one end of the line and draw an arc above

necessary to use several i i

Y Angle bisector tnangles/lou and b'elow.
constructions to locate a 3 Keeping the compasses the same, move them to the other
region. Compass €2 MathsWaich 7o° end of the line and draw another arc.
Construct 4 Join the points where the arcs intersect. The vertical line
GZG divides the horizontal line exactly in half.
\—/ Do not rub out the arcs.
L >




5.3 Constructing Triangles 2 Loci

Follow these instructions to construct this
right-angled triangle. 7cm Key Concept

*  The word locus describes the position of points which obey a certain rule and this
5cm usually results in a curve or surface.
Three important loci are the following:

a b 7 c 7 d X
* Thecircle: the locus of points which are equidistant from a fixed point, the centre.
fem * The perpendicular bisector: the locus of points which are equidistant from two fixed
points, A and B.
10cm <«~—5cm— <—5cm— <«~—5cm— * The angle hisector: the locus of points which are equidistant from two fixed lines.
a Draw a straight line twice the length of the base. Examples
b Construct the perpendicular bisector. A circle is the locus of points that are a If a point P is ‘equidistant’ from two
¢ Open your compasses to 7cm (for the sloping side). certain distance from a central point. points A and B, then the distance
Put the point of your compasses at the end of your base line. between P and A is the same as the
Draw an arc to cut the vertical line. Just a few points start to look like a distance between P and B, as illustrated
d Join the points. circle, but when we collect ALL the here: the points on the line are
points we will actually have a circle. equidistant from A and B.

A set distance from a straight line will

- o A set distance
give semi-circles around the ends and

Worked example

Construct a triangle with sides of 8cm, 6cm and 9cm. parallel lines connecting them. around a square will
give quarter-circles
- . 3 - 3 around the corners
and parallel lines to
the square’s sides.
6cm 9em 6cm 9em
The diagram shows The walls of a
two points P and Q. On rectangular ik
C
Bem 8em 8em Bem Bem the diagram, the shed, ABCD,
shaded region contains measure 8m by
1 Sketch the triangle first. all '.che points which % a 5.m. A goat is om |,
2 DrowanBemiine satisfy both the tied to the m
' . : following: the distance corner of Chy a
3 Open your compasses to 6¢m. Place the point at one end of the 8cm line. Draw an arc. X
- from P is less than rope 6m long.
4 Open the compasses to 9cm. Draw an arc from the other end of the 8cm line. R "
. ) . ) 3cm; the distance from The shaded area (
5 Join the intersection of the arcs to each end of the 8cm line. A A B
P is greater than the shows the part

distance from Q. the goat can
reach.




6.1 Solving Equations ( 6.2 Equations in context |

Key Concepts
4 P Inverse operations is where Examples Key Concepts

Solving equations:

5 g 5 ¢ i i i Solve to find th I f x when th imeter is 42cm.
*  Working with inverse (opposite) operations (+ - x ) to find the value of you ﬁn: the GppDS'-IItE sign e Soting Hie el ot x wgi", 3e perimeers fcem *  Algebra can help us find unknowns in a real-life problem.
avariable (a, b x, y). to the one you have. HINT: Write on all *  We can always apply a letter to an unknown quantity, to
Rearranging an equation: 33_"1_55'”5 3xa of the lengths of X x then set up an equation.
«  For each step in solving an equation, we must do the inverse operation. So we d"”F‘e lbv 3togeta the sides. 2X+3 e know the Tk ‘”I'" °ft9b’|‘ be used in area and perimeter problems and
* In solving and rearranging we undo the operations starting from the 32 rnge aa 434 et E et " ‘A;,imete, is 42¢m angle problems in geometry.
3= x x x+x=
last one. 9x 46— 42
6x = 36 Angles in a triangle 4 Questions N
4 . X=6 sum to 180° @M Maths
Ae_ Rearrange to make r tm Questions @ MyMaths \ + Y
5(v—3)=20 subject of the formulae : 1) Solve 7(x +2) =35 2% =204 x 420 + 2% — 40 = 180 x+3 Algebra-
Expand Q= 2r-7 2) Solve 4x - 12 =128 Algebra- 5x — 40 = 180 Equations
5x—-15=20 3 H 5x =220 1) If the perimeter is 40cm, what is
+15 +15 x3 x3 3) Solve 4x-12=2x+20 EqLLil::::rns x =45 the length of the longest side? Linear
. 5y =35 . 3Q=2r—-7 4) R_ear.range to make x the & Maihswatch 2) Jane is 12 years older than Jack. MathsWatch
j . . +7 +7 subject: arnswaic Jane is 4 years older than ~ om=%¥ ——*12 Sarah is 3 years younger than Jack.
= »=3x+4 Jane=x +4 1244 =16 The sum of their ages is 36.
. 3Q+7=2r y=aaxia Tom. L S 1s s 8
solve: 12=3x-18 =9 @ =2 \ 2 A12, A19 David is twice as old as Jane. Dwid=2x+8+(2x12) +8=32 \ Using algebra, find the age of each persorb \ Al7 /
- ' ) The sum of theiragesis60. x+x+4+2x+8=060
+18 +18 30+ 7 Key Words
= = i ] - Key Words
30=3x 2 B Solve Using algebra, find the age 4x +12 =60 G ypang 17 — aunp G = e
v—dz of each person. 4x = 48 Solve
+3 +3 0T=x (¢ £=% (T :SYIMSNY Term 12 (T wapts) q:Eu?nsaEum o Term
- X = alojsiayl € =X (T [SHIMSNY
\ x=10 / Inverse Inverse
Rearrange

operation

6.3 Trial and Improvement ] ( 6.4 Using and Solving Inequalities

Key Concepts

* Most equations do not have whole number (integer) solutions and we have to sometimes find an Key Co_rl'cepts Ona number line, we use circles x<4
approximate (roughly correct) answer. This method is called trial and improvement. :2:‘:;'2“'_'5:5'“’"' the range of numbers that to highlight the key values: e °

* You will be asked to give an answer to a given number of decimal places or significant figures. X< ZV mean's v is less than 2 . is used for less/greater than

+ Example below: we are looking for a number, that when applied to the equation will give us 6. Start by
guessing what it could be and then refine your answer based on your result.

x < 2 means x is less than or equal to 2 SR Eell 01 2 300

is used for less/greater than
x > 2 means x is greater than 2 O

/ﬁ x = 2 means X is greater than or equal to 2
Trial and Improvement =
‘So've P dp )g‘xg = The Method 4 Questions 3\ MyMathS \ 7 Questions N [/ \
= £ 1. Make a lable similar to )
. | 3 +2x o this one. 6 is your -USE trialand . Trial and Exam ples Solve this inequality and represent 1) State the values of n that @ MyMaths
target number. improvement to find an your answer on a number line: satisfy 3<n<?
1 1°+2x1=3 h( I i " -
2 o * ) ® pet2 00 smal 2. h;zii:;‘ﬂ"&‘:;"ﬂ;’;t answer to these | mproveme nt a) State the values of  that satisfy: 2<xs4
+ = i . . - i
] X ? too big B Tire comaecuive equations to 1 decimal —2<n 5\3 oO— @ 2) Solve 4x - 2 < 6 and show |neq ualities
13 |13 +2x13=4.797 too small integers that output place: & Mathswaich | [ S L S be cquat ta3 EY T LT your answer on a number
14 Y14°+2x14=5544 too small values that straddle the ainswaic annot be equal to 2 Can be equal to . I f
. {arget number 1] sol 4 6=20 Solve this inequality and represent your line.
15 f15°+2x15=6375 ‘ olve 4x + 6 = 101,23 answer on 2 numberline (treat the _
- 3. Repeat above with rEr e S f ity li ien): “‘:'P MathsWatch
1.4 1.45% 1.45=5948... lity like ! s
5 5 r2x145=5948 consecutive 1d.p. 2) Solve x* +3 =45 Als’ A25 b) Show this i Ji ber line: fneaualty ke an equals ser) 2) Solve 2x+3 <9 and show
numbers between SN/ |b)showthisinequality onanumber line: | o your answer on a number
So the true value must lie in here and 1 and 2(Trying 1.3) 3) Solve x® +2x=10 4 4 f A20
all values are 1.5 when rounded. x=1.5 \_ J PR — ] line. \ )
\ 4. One of these is the Key Words — W12 T R R | J/
L correct 1 d.p solution 3 =3 I L I A B R
1.4 1.45 1.5 but which one? Solve 45 21012345 Key Words
5.

Less than
Number line

. = <4
Midooint val (&PI)}B[—I ((E Term ! £5X (€ Inequality
e i . Compute the midpoint PT)S9=x (T Inverse 5% (2
\ too big - round down output. (@pT) e =x (T 0T Greater than

too small = round up SUIMSNY Operation SHIMSNY




6.4 Using and Solving Inequalities |

Key Concepts

Inequalities show the range of numbers that
satisfy a rule.

x < 2 means x is less than 2

x < 2 means x is less than or equal to 2

x > 2 means X is greater than 2

X = 2 means x is greater than or equal to 2

On a number line, we use circles
to highlight the key values:

. is used for less/greater than —_—

O is used for less/greater than

Questions )
Examples Solve this inequality and represent 1) State the values of n that
your answer on a number line: .
) satisfy —3<n<2
a) State the values of n that satisfy: 2<xs4
—2<n<3 o— @ 2) Solve 4x - 2 < 6 and show

Cannot be equal to 2 Can be equal to 3 DA RNACT 2 846

-1,0,1,2,3

inequality like an equals sign):
b) Show this inequality on a number line:

Solve this inequality and represent your |ine,
answer on a number line (treat the

your answer on a number

2) Solve 2x+ 3 £9 and show

3r+1<13 your answer on a number
O—e N - e line.

| 3= J
5 4 3 2 - 1 = 3
5 3 2 -1 0 2 3 4 5 ved 101 2 3 45 _

£>x (€

sy (T

10Tz e (1
SHIMSNY

€D MyMaths

Inequalities

v MathsWatch

A20
—/

Key Words
Inequality

Greater than
Less than
Number line

6.5 Proportion

Examples
Tngredients for 10 Flapjscks | The recipe shows the
ingredients needed to make
10 Flapjacks.

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

80 g solled cats

60 g butter

30 mi polden syrup

36 g light brown sugar

Method 1: Unitary
B0+ 10=8

Method 2: 5 flapjacks

. = 80+2=40 30+2=15

30+10=3
8x 25=200g 3x25=75g 40x5=200g 15x5=75g
60+10=6 45 10_3¢ 60+2=30  36+2=18
6x25=150g 3.6 % 25 = 90g 30=x5=150g 18x5=90g

If 20 apples weigh 600g. How much would
28 apples weigh?
600 + 20 = 30g » weight of 1 apple

30 = 28 = 840g

Box A has 8 fish fingers costing £1.40.
Box B has 20 fish fingers costing £ 3.40.
Which bex is the better value?

_ £1.40 _E3.40
A=—3 T 20
= E0.175 = £0.17

Therefore Box B is better value as each fish
finger costs less.

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

When working with best value in monetary terms we use:

. . price
Price per unit = ————
quantity
In recipe terms we use:
. . weight
Weight per unit = ————
quantity

( Questions ™
lngrecin @ MyMaths
muuklﬁgmgﬁamdm 1) How much
will we need .
et to make 24 Direct
&= | swesea | | proportion

<= MathsWatch

R8

2) Packet A has 10 toilet rolls costing £3.50.
Packet B has 12 toilet rolls costing £3.60.
Which is better value for money?

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

\ oranges weigh? J 8005 (£
|los Jad dpg g1ay2eg

Key Words (z Je8ns Sct 4aung

Unitary Best Value 8ot 428uwiS 509 Unop

Proportion Quantity 302z (T S4IMSNY




l 7.1 Circumference of a Circle

Key Concepts

* Normally the length around the outside of a shape is called the perimeter, but with

circles it is called circumference.

* There is a relationship/ratio between the diameter and the circumference, this is

called Pi ().

*  The circumference of a circle is calculated by wd or 2mr.

circumierence

Parts of a circle

Key point

The circumference (C) is the
perimeter of a circle.

The centre of a circle is marked
using a dot.

The radius (r) is the distance from
the centre to the circumference.
The plural of radius is radii.

The diameter (d) is a line from one
edge to another through the centre.

»®

Key point ﬂ

The Greek letter = (pronounced pi)
is a special number 3.1415926535...
To find the circumference C of a
circle with diameter d, use the
formula C = =d.

If you know the radius r you can use
the equivalent formula C = 277

Use the m key on your calculator.

20
— =
Or 6.37cm

Radius

Or=15.42cm /

Diameter

Pi

it Examples \ Questions
alcuiate:
. X Calculate: @ MyMathS
a) Circumference c) Perimeter 1) The circumference of a circle
C=m x4 with a diameter of 12¢m; Circumference
‘h =41 2) Th§ diameter of a circle with of a circle
' or =12.57cm a circumference of 30cm;
=12. e ) L
6cm 3) The perimeter of a semicircle
b) Diameter when the o x d +d with diameter 15cm. ‘!} MathsWatch
; ! -2
circumference is 20cm S
TX6 G22
C=mxd P= 2 +6 KeyW;:rds ;}
_ Circle
0=nxd P=31+6 Perimeter wags'gE (€
=d Circumference WapS'6 10 i(z

woLLE 0 uZT (T
SHIMSNY

7.2 Area of a Circle

Key Concepts

The area of a circle is the
space inside the circle.

radius e

anes ‘

Area = TTr? /

centre

radius, r

»°

Key point

The formula for the area A of a
circle with radius r is A = wr2.

circumference, C

7.3 Pythagoras

Key Concepts

Pythagoras’ thearem shows the relationship between
the lengths of the three sides of a right-angled triangle.

'A

The area of a circle is A - TC b4 r2 "-\ , / Pythagoras’ Theorem is used to find a missing length
calculated by mr? “uPie Are Squared” when two sides are known. ,
- but they are round! a’+b?=c? s+ . =@+ b?
cis always the hypotenuse (longest side)
( Questions Y ([ \ - - Y
ﬂalculate: Examples \ @ MyMaths ﬂvthagoras' Theorem  EXamples \ Questions
a) Area c) Area Caleulate: at+ b =c? Find the value of x. @ MyMaths
R 1) The area of a circle witha A f 6 1 a2 - T s
=m radius of 9cm; rea ora =X ) X
=91 2) The radius of a circle with an Circl X 100 = x° b Pvthagoras
or =28.3cm? D " area of 45cm’; ce 6 V100 = x X tm Theorem
« 2 3) The area of a semicircle with \‘} MathsWatch 10=x m
. mMXr n
b) Ri{dlus when the =— diameter of 16cm. 15¢m ¢ MathsWatch
area is 20cm? 8 = aem
2 X 62 G22
A=mxr (20 P = 2 . J S——_— a?+b=c* " G30
20=nxr? | =T Key Words y:+ 82 =12? \_ I SN
20 _ , P =18 wogg 001 10 1ZE (g Circle yio1ptogt 12
M =r or 2.52em Or= 56.550[’{12/ ZWIgL EJU:T 4 Area yz =80 y wzr IfeyWords
MLEPST Fadius y= V80 U:::UES(::: ngh.tan‘gled
10 218 T :SYIMSNY Diameter y=89 5 e triangle
Pi ’ ’ Hypotenuse




7.4 Prisms

Worked example
The diagram shows a iriangular prism,

Cross-secton s a
right-angled triangie.

Work out
a its volume

m x 30 mm

Key point

Volume of a right prism
= area of cross-section * kength

A prism is a solid object with identical ends, flat
faces and the same cross section all along its length.

The volume of a prism is the area of one end times
the length of the prism.
Volume = Area of cross-section x Length

The surface area of a prism is the area of each of its

faces added together.

Surface = 2 x Base Area + Base Perimeter x Length
Area

Is nat a sensible unit 1o use
Convert 1o e inlead.

»

Tofind the surface area, skatch
the net and work out the area of
il the faces.

Key point

Questions z A
The diagram shows a triangular prism. @ MyMathS
a Work out the volume
b Work out the surface area. Volume of
Cylinders and
o l / prisms
\_ “~dom " tem y \l:{\ MathsWatch
LU0 1ET 9 GZS
WOPPLE  s1amsuy \ J/

7.4 Cylinders

Key Concepts

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

: I
L

ﬂxa mples

4cm
10cm
a) Volume

V=mnxr’xh
V=rnx4*%x10
V =160n

&5 02.65cm?

From the diagram calculate:

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

help you

Area of two circles 43.“
=2XmXTr?
=2 X7 X4?
=32n
Area of rectangle
=rXdXh
=7 x8x10
= 80m

Surface Area = 32w + 80r

The volume of a cylinder is calculated by
7r2h and is the space inside the 3D shape.

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

Questions

Calculate the volume
and surface area of

@ MyMaths

Volume of

this cylinder Cylinders and
prisms
1oem 7em |y
(1—)
>cm G25
~———

o/

=112m or = 351.86cm3

Key Words
(WITY'/96 10 .
4O = ease 3984nS Cylinder
WD/0°60ET JOUEEL Surface Area
= 3WNJOA (SHIMSNY Volume

Prism

A=lxw

bﬁ
A=% (bxh)

%

\

Useful to
remember
these for
the faces
of prisms.

b

_(a+b)xh

2

J

| 7.5 Error Bounds

Key Concepts

The boundaries of a number come from rounding.
E.g. State the boundaries of 360 when it has been rounded
to the nearest 10: 355 € x <365

E.g. State the boundaries of 4.5 when it has been
rounded to 2 decimal places: 4.45<x<4.55

These boundaries can also be called the error
bounds of a number.

Examples

A restaurant provides a cuboid stick of butter to each table. The
dimensions are 30mm by 30mm by 80mm, correct to the nearest 5Smm.
Calculate the upper and lower bounds of the volume of the butter.

Volume =1 xwxh
Upper bound = 32.5 x 82.5 x 32.5 = 87140.63mm*

Lower bound = 27.5 x 77.5 x 27.5 = 58609.38mm?

x=99.7 correct to 1 decimal place.
v =67 correct to 2 significant figures.
Work out an upper and lower bounds for D.

X
D==
."‘

99.75

_ _1c
@er bound D = ———==15

N

When completing calculations involving boundaries,
we are aiming to find the greatest or smallest

answer.
+ - x =
Upper bound | UB,+UB, | UB,-LB, | UB;xUB, | UB, +LB,
answer
Lowerbound | LB,+LB, | LB;-UB; | LByxLB, | LB;+UB,
answer
( Questions )/~ N\
Jada has 100 litres of oil, correct @ MyMathS
to the nearest litre.
Upper and

lower bounds

\ G29 )

The oil is poured into tins of 1.5
litres, correct to one decimal
place.

Calculate the upper and lower
bounds for the number of tins

L b dD—99'65—148
OWer DOUnN: = 675 = L /

\ that can be filled. Y,

(  KeyWords

Bound
Upper
Lower

\ Rounding /

=zpe=an
69~ge9=a1 (T
SYIMSNY




