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Pi Unit 1: Statistics and sampling

-~

A sample is a small selection of the population

~

Essential knowledge: Key Words:

The population of a survey is everyone who can be
questioned in relation to that survey

Primary data, secondary data, qualitative, quantitative,
biased, population, survey, discrete, continuous

J

/ Prior Knowledge: \

e Adata collection sheet
(tally chart) can be used
to collect data

Pet Tally Frequency
Dog M I 7
Cat A 9
Rabbit | lll 3
Other | Wt | 6

e Data that is collected
from more than one
category is shown in a

two-way table
maths [ art total
Boys 37 21 58
Girls 25 29 54
total 62 50 112

\_

/

Types of data:

primary data - data that has been collected from the original source for a
specific purpose, for example, if a school wanted to know what their students
thought of the school canteen service they would question the pupils directly

secondary data - data that is not originally collected by a group for a specific
purpose, for example, finding out the average cost of cars in a car park by using
national statistics

qualitative data - data that can only be written in words, not numbers, for
example, the colours of cars in a car park

quantitative data - data that can be written in numbers, for example, the heights
of children

discrete data - numerical data that cannot be shown in decimals, for example,
the number of children in a classroom

p

Sources of bias:

Bias shows prejudice or favour to one person, group, or opinion if it does not fairly
represent the full population. You must ensure all data collected and used is fair,
e.g. to find out if people like pasta, don’t only ask people in an Italian restaurant.
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/LITERACY )

Explain the difference between discrete and continuous

data. Tick a box.

What does the term ‘biased’ mean?

. /

REASONING

Is eye colour discrete or continuous data?

Discrete |:|

Give a reason for your answer.

Continuous |:|

" FLUENCY A

A car salesman records information about the cars he is selling.

Continuous

Here is a list of words.

Qualitative Discrete

A shop owner records information about his customers.

Use a word from the list to complete each sentence.
Put a cross in the box to indicate whether each of the following is qualitative ot

quantitative data.

(a) The number of dOOrs is ........ccceeeveiiiieniieiene data.

(a) The distance travelled to get to the shop
(b) The age of each caris .........cccooceevveniiiencinns data. Qualitative |:| Quantitative |:|
(c) The colour of the caris .........ccoceeviieeiieenecnnnen. data. (b) The method of transport

Qualitative |:| Quantitative |:|

(c) The average amount of money spent

Qualitative D Quantitative |:|

PROBLEM SOLVING\

I am 13 years old

Robert says he is 13 years old.
Alan says Robert’s response is continuous data.
Hannah says Robert’s response is discrete data.

Who do you agree with?
Explain your answer.




Pi Unit 2: Averages

Essential knowledge: Key Words:

Mean, median, mode, range, average, discrete, continuous,
estimate

Calculate the mean from a table or tables
Compare two data sets using averages and ranges

Prior Knowledge: L 4

Median and Mode from frequency table \

Mean from frequency table
To find the mean, you need to find the total number of

. Here is a table showing the number of goals scored in 10 goals scored
Calculate the basic football matches
averages Number of goals Frequency Number of Frequency, f Fxg
| goals, g
Mode — The number (1) ; 0 2 0
which appears the most 5 z 1 2 2
: i 2 5 10

Median — The middle 3 1 3 3 3

value when the values
are in size order

Mean — The value

Mode = 2 (the class with highest frequency)

The median is the class containing the 5,5" data point

Totalgoals0+2+10+3 =15

Mean = 15/10 = 1.5 goals per game

calculated when they Number of Frequency Cumulative
are added together and | goals Dby
- g 0 3 2 When the data is grouped like below, we estimate the
divide by the number of — mean using the midpoint for the classes
values in the data set. L 2 21254
2 5 4+5=9 Mass (m grams) | Frequency Midpoint

Calculate measures of 3 1 9+1=10 10<m=<20 10 15
spread for consistency

The 5.5" data is set is the category for 2, therefore the 20<m=40 30 30
Range — The difference median is 2 40<m=<50 20 45

between the smallest
and largest values

To be able to read and
plot Stem and Leaf
diagrams

e

A

7

Comparing data sets

In order to compare data sets, make 2 comparisons:

Compare the range: A smaller range means that the data is more consistent.

Compare an Average: Use the median, mode or mean to show which is higher/lower

T Widl-yeH | TT Jeap
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/LITEQACY \ KRE A SONIN@ A football team played six games. \

. . Here are the number of goals they scored in each game:
Explain the following words:
6 0 3 2 2 5
Estimated mean-

The football team play one more game.
The mean number of goals scored increases to 4.

(c) Work out the number of goals scored in the seventh game.

Modal class interval-

\ AN /
" FLUENCY N/

4. Timothy asked 30 people how long it takes them to get to school.

PROBLEM SOLVING\

fﬁ The table shows some information about his results. Shown below are five cards which are arranged in order from smallest to largest
Time (t minutes) Frequency 5

0<t<10 2

10<t=<20 8

20<t<30 12 The range of the cards is 4.

The median of the cards is 8.
30<t<40 7 The mean of the cards is 7.
40<t<50 1 Work out the 4 missing numbers.

Work out an estimate for the mean time taken.

\ .......................... minutes / k /




\-

Pi Unit 3: Circles

' P ‘

rior Knowledge:

e Understand and find

area and perimeter of
2-d shapes, including
rectangles

e Understand and find

volume and surface
are of 3-d shapes

e Use formulae

e Use a calculator

efficiently, specifically
the T button

-

Parts of a circle

You must be able to identify, label and
draw the following parts of a circle

Parts of a Circle

CASH®

Radius Diameter  Circumference
Chord Arc Tangent
Segment Sector

J

-

~

-

Area and Circumference of Circles:
Area = mr? Circumference = nd

Area=m X 1r? Circumference=m X d
=T X 62

= 113cm?

r=6cm
=1 X 12

=37.7cm

Volume of a cylinder
Volume = Area of cross section X Length

4 cm
<>

5cm

Area of cross section = rr?

=7 X 42

= 50.3cm?

Volume=50.3 X 5 = 251cm?®

[ Surface area of cylinder

The net of cylinder is made up of 2 circles and a rectangle

The rectangle has a width which is the circumference of the
bases

Example
4cm

Height=9cm
Radius=4cm

9cm

Ag=226.08cm? 4em
2
Afop.=50'24cm =Aboﬂom.

S.A.=226.08+50.24+50.24

-

%
\

2N
D
~
e~
D
=i
-
o
q
g =)
D




(LITERACY ) (REASONING "=~ o

7cm
Write the definition of circumference A=Y

20cm

. . . 1litre = 1000cm?3
Explain how to convert between a radius and a diameter fre = 1000em

Each flowerpot is a cylinder with radius 7cm and height 20cm.
Carl has 50 litres of soil.

K / \ How many flowerpots can be filled? /

" FLUENCY A
Fcl;culfe the area of the following circles. / PROBLEM SOLVING\

Round your answer to 1dp.

ceo

Calculate the circumference of the
following circles. Round your answer to
1dp.

The photo has radius 12cm.

The frame has width 4cm.

Work out area of the frame.

This area is shaded in the diagram.

Shown below is a circular photo surrounded by a frame.




Pi Unit 4: Quadratic equations

Expand a pair of brackets
Factorise a quadratic expression
Solve a quadratic equation

Essential knowledge:

Key Words:

Quadratic, function, solve, expand, factorise, simplify, expression,

graph, curve, factor, coefficient, bracket

~

\

Prior Knowledge:

e Find factors of
numbers

o Simplify algebraic
expressions

e Multiply algebraic
terms

e Multiply terms
over a single
bracket

e Factorise a single
bracket.

e Solve equations

e Plot a quadratic
graph

e Understand the
key points of a
quadratic graph

/

Expanding double brackets: Solving Quadratic Equations
Use a grid to multiply out the brackets.
Remember to put the multiplication sign in

the corner to remind vou to multiply.

A quadratic equation will have 2 solutions.
Factorising will give us 2 equations to solve.

(x+3)(x —5) Collect like terms Example: solve x%2 +5x —24 =10
X ‘ = e / First factorise x2 + 5x —24—0—> (x +8)(x —3) =
\4
x 22 = x2 — 15 g
Either bracket can be equal to O, these are the 2
5 -15 : :
S5 solutions, so the two solutions are
Multiply into the grid
x+8=0 or x—3=0
x=-8 or x=:3

J
N

>

Factorising a quadratic expression

A quadratic expression is one which involves a quadratic term e.g. x* + 9x + 20

and add to make 9, these are 4 and 5. These are the factors and give the answer

x2+9x+20=(x+4)(x+5)

and add to make -5, these are -8 and 3. These are the factors and give the answer
x2 —5x —24=(x—8)(x+3)

Hint: Expanding the brackets can check your answers

Example: Factorise the expression x? + 9x + 20 You look for the 2 numbers which multiply to make 20

Example 2: Factorise the expression x? — 5x — 24 You look for the 2 numbers which multiply to make -24

\
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/LITERACY

Write the definition of expand

Write the definition of factorise

o

AN

"\ (REASONING

Sam says that when you expand (x + 5) 2 you get x 2 + 25
Explain why Sam is wrong

~

J

" FLUENCY

1. Expand and simplify (y +3)(y +5)

2. Expand and simplify (X +5)(x-1)

3. Expand and simplify (w-2)(w-7)

4. Expand and simplify (x-10)(x +3)

Factorise x2 + x - 6

Factorise x2 + 5x + 6

Factorise x2 + 9x + 20

Factorise x2 + 10x + 9

N

The diagram shows a garden in the shape of a rectangle.
4+ 3x

PROBLEM SOLVING

<
<

v

All measurements are in metres.
The area of the garden is 117 metres2.

Work out the value of x

~

x+6




/

Pi Unit 5: Plans and Elevations

(" . N
Prior \ Plans and Elevations Faces, Edges and Vertices
Knowledge: face
o Plans are accurate 2- Plan

e Draw and d drawings of 3-d

measure shapes from

angles different elevations.

acpurately The measurements ~ side

usinga must be accurate. ~

protractor
e Draw and Cuboid has: 6 faces, 8 Vertices. 12

measure lines Edges

tall’lcec?\reaat?é);tto Faces + vertices — 2 = Edges

mm using a \_ x,

ruler

( a - B

e Draw Congruent shapes Compass directions

accu _fate 2-d Congruent shapes are shapes which are the same, they have the

drawings of same size angles and sides, however they can be rotated.

shapes

AandE are
r I ‘ congruent shapes
AN e .
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/LITERACY )

Write a definition of the following words:

Face:
Edge:

Vertices:

o

/

Shown below is a triangular prism.

REASONING

Sketch a net for the triangular prism.

J

" FLUENCY

The names of five solid shapes are given.

5. Below is a solid shape.

triangular prism sphere cube cuboid  cylinder

Three of them are drawn below.

B C

Complete these statements.
Shape Aiscalled a ..........cocceeviiiiiiiiiiiicee,
Shape B is called a

Shape C is called a

(c) Write down the number of faces

(d) Write down the number of edges

(a) What is the mathematical name for the shape?

(b) Write down the number of vertices

" PROBLEM SOLVING )

The diagram below shows a shape made with centimetre cubes.

Front

(a) On the centimetre square grid, draw the front elevation.

(b) On the centimetre square grid, draw the plan view.

o




Pi Unit 6: Constructions, Loci and Bearings (1)
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Jane wants to plant a tree in the garden

and less than 3m from DC.

\_

at least Sm from point C,
nearer to AB than to AD

On the diagram, shade the region where Jane can plant the tree.

/ Prior \ Constructions
Knowledge: The three basic constructions using a compass
« Use a protractor Perpendicular bisector Angle Bisector Perpendicular line to a point
accurately
e Use a compass
accurately
e Construct
triangles given
SSS, SAS, ASA
. g - N )
* Drawcircles Locus of points Using Loci to find regions on diagrams
Here is a scale drawing of a rectangular garden ABCD.,
e Know and recall 4 s  Arcradius around C
basic angle facts )
Bisector of AB and
* Know the r.UIes Locus of POi;\ls' equidistant | Locus of points that are equidistant AD to find pOInts
for angles in from a point Awill forma | from two lines will bisect the angle nearer AB than AD
para“ el Iin es circle with center A, formed by the two lines.
g T Line as a loci from
e Useangle R 2 DC to show close
. T
reasoning to e enough to DC
solve problems “
N ¢ B o Region shaded
Locus of points equidistant Locus of points equidistant from two
from a line segment. p_oints AandB ff:rms a perpendicular Scale:  1cm represents 1 metre.
bisector of the line AB.




Pi Unit 6: Constructions, Loci and Bearings (2)
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f Prior \ Bearings Example Bearing
Knowledge: There are 3 rules for bearings X 5
- Always Measure from North
gcsgj ?a ?;Iotractor - Always measure clockwise
y - Always use 3-digits - ot o scareiely
Use a compass A
accurately Remember: From indicates where you B The bearing of B from A is 094°
are stood, B from A, means you are
trcig?;tlr:sct given stood atA / \
SSS, SAS, ASA Bearings and Loci
Here is a map.
Draw circles ( calcu Iati ng bearings \ The position of a ship, S, is marked on the map.
K 4 i ?i(r?: n_eec_l to t;b:aa_ble to use angle reasoning to ’ Circle around C to
ow and reca missing bearings t th
basic angle facts Example, the bearing of B from a is 075, find the :g:s:r:m : taor:: e
bearing of A from B hip g
/ .
flf)now tll"e r_ules | Lines North are Parallel ] N s
rr:lrl‘gl ?:I; " Then the bearing is
pa N Y shown as well.
B
Use angle 750 :
reasoning to A
wlve prOblerns Scale | cm represeats 100 m
[ Co-Interior Angles ] [ Angles around a point ] Point Cis on the
N Skips m:lo:ol n:lo:“.hm than 500 m to point C.
‘The ship sails on a bearing of 037°
3 B Willthe ship sail closer than 500 m to point C?
You must explain your answer.
A& 1050+ ¢° = 360° Yes, as the Ships Course interseds with ke
A¥ 750462 =180° 4o 3600 - 1050 = 255 fegion
6°=180°—75°=105°  The bearing of A from Bis 255°




/LITERACY

Write the definition of construct

Write the definition of perpendicular

o

/RE ! S : NIN@ Draw the locus of all points 2cm from the shape below. \

/

o J

" FLUENCY

Use ruler and compasses to construct the perpendicular bisector of AB.
You must show clearly all your construction arcs.

~
g PROBLEM SOLVING\

In the space below, use ruler and compasses to construct an equilateral triangle
with sides of length 5cm.







Pi Unit 7: Similarity and congruency

Prior Knowledge:

Understand enlargement
of shapes

Understand what similar
means

It means that one of the
shapes is an

enlargement of the other.

They have the same
angle sizes, and their
sides are in the same
ratio

e Find the scale factor
linking two enlarged
shapes

e Use a scale factor to
enlarge a shape.

e Understand what
congruency is
It means the two shapes
have the exact same
properties, angle sizes
and same length sides

/ Similar Shapes \

Similar shapes are an enlargement of one another and you can use this to calculate missing sides. You first need to work out the

scale factor connecting them.
Ascm s |"
S5cm 15cm
f ‘: tem Find DE.

Example: shapes A and B are similar, find the side length of x

The scale factor for the 2 shapesis 15+5=3

Soxis3x5=15
Tougher Example

Find DE. Here we have two similar triangles laid over one another
Triangle ABC and Triangle ADE.

The scale factoris AE+AC=12+4=3

SoDE=BCx3=3x3=9cm

N : E /

Congruency

If two shapes are congruent then they share all the same
properties, same size angles and same size side lengths

474 A4
474 474
A%

The diagram shows congruent pairs and the reason for
congruency.

\
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/LITERACY

Explain what the word “similar” means in maths.

Describe what is meant by “congruent” shapes.

o

~

%

/ REASONING

Which two of the four triangles below are congruent?
Give reasons for your choice.

A B
B
Not drawn
accurately

\

~—

/

" FLUENCY

1) PQR is an enlargement of ABC.

Work out the scale factor of the enlargement and the length AB

c
6cm
15cm
60° \
A L B

R
r ‘ 20cm
2) A and B are similar shapes.

B is an enlargement of A by scale factor 1.5.
Find the values of x, hand w.

A

AOB and PQO are similar triangles.
Work out the area of triangle PQO.

Not drawn
accurately
YA
P
A(0,4)
Not drawn [ >
accurately B(-3,0) o Q(6,0) x

" PROBLEM SOLVING )




Pi Unit 8: Vectors

e Understand the
notation of column
vectors

()
Means 3 left, 4 up

The top number means

e Perform translations
using column vectors

e Understand what
parallel means

f Prior Knowledge: \ [

Writing and drawing vectors

Vectors have direction and magnitude. They can be visually represented as a line, like below.

£ ove 2 g
a=(;

4 Then move 4 up

— Then move 2 d«

-

" )\

Parallel vectors
Parallel vectors are ones which have the same direction.

Two Vectors are parallel if one is a multiple of the other.
E.g.

A= G) andB= (g) are parallel as B = 3A

Here’s some more parallel vectors

A= G) andB= @) are parallel, sois C= (__142)

~

left (+) and right (-) You may be asked, either to write the column vector, or draw the corresponding vector on a grid. Remember you need to lace an
The bottom number arrow to show the direction of the vector.

represents up (+) and \

down (-)

/ Combining vectors

Tw vectors can be combined to give a single vector

A=G) andB=(1), A+B=(§ID=(7)

You can also add multiples of vectors

A=(i) andB= (_24) Find 2A + 3B

21/;= (3) and 33:(_‘32) 2A+3s=(86j':"162)=

\—4

/
\
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/LITERACY

o

Give an example to explain what a “column vector” is.

~

/

/REASONING )
(0
A shape is translated by the vector | 4
In which direction does the shape move:
up/down/left/right?
Give a reason for your answer.

\_ /

" FLUENCY

Here are two column vectors f = [
Work out
(a)f+g

(b)f-g
(c) 2f+g
(d) 3f + 2g
() 4f— 3g

M % (f+9)

-

4' and g = {
5)

=9

PROBLEM SOLVING

ACD is a straight line. o
(a) Write down the vector AC
in terms of x and y.

(b)AC:CD=2:1. _
Work out the vector AD

in terms of x and y.

Give your answer as simply as

possible.
B

2x 4y




Pi Unit 9: Mixed numbers

Prior Knowledge:

Express a given number as a fraction of
another

Simplify and find equivalent fractions
Find a fraction of amount

Convert between improper fractions and
mixed numbers

11 1
Example: T=2;

Add/subtract fractions by finding a common
denominator

Example: 2+2=2+2=2=1"
Multiply fractions

Example: ; xg = g

Divide fractions
Example: = +2=2x2=2=12

Perform the same 4 operations with mixed
numbers, i.e. change them to improper first
and then calculate

Know whether a fraction will convert to a
recurring decimal

Example: % will recur as the denominator is
15 = 3 x 5 when prime decomposition, they
only terminate if 2 and 5 are the only primes
in the prime decomposition of the
denominator

.

/ Fractions of a fraction

One key thing to remember is that to find a fraction of amount you need to multiply. This includes finding a
fraction of a fraction.

Example

% of members in a tennis club are men Eof these men are right-handed

What fraction of the tennis club are left-handed men?

Answer: We need to find — of > which is — X - = — =
swer: We need to find —of ~whichis — =T

Example

% of members in a badminton club are women % of these women wear glasses

Work out the smallest number of members of the badminton club.

Answer: The answer needs to be a multiple of both 8 and 12, so that those fractions of amounts can exist!

The LCM of 8 and 12 is 24. S there must be at least 24 people in the club.

7

Reciprocals

A reciprocal of a number is the required number you would have to multiply to get 1.

E.g. the reciprocal of 4 is i because 4 x % =1 A way to get the reciprocal is to divide 1 by the number.

Other examples 5 has a reciprocal of§ ; has a reciprocal of 7. g has a reciprocal of ;
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/LITERACY

o

Explain how to convert between a mixed and improper

What is the definition of a recurring decimal?

fraction

"\ (REASONING

AN

3
17m

She has 4 metres of ribbon.

How much more does she need?
Give your answer as a fraction.

Jessica wants to attach ribbon around her wardrobe.\

2
3> M

/

" FLUENCY

Work out
2 1
15+ 27

Give your answer as a mixed humber.

Work out
1 _ 4
45 -3¢

Give your answer as a fraction.

Work out
4. 41
17 ' 14

Give your answer as a mixed number.

Work out

5315

Give your answer as a mixed number.

-

PROBLEM SOLVING\

Matthew is training for a race.
He runs 3 days in one week.

Matthew runs 1%2 miles on Monday.
Then he runs 1% miles on Thursday.
Finally he runs 2% miles on Sunday.

Work out how far Matthew ran in total.




