Kettlethorpe

Name:

Set:

Unit Topic Complete
1 Statistics and sampling

2 Averages

3 Quadratic Equations

4 Trigonometry

5 Further Algebra

6 Plans and Elevations

7 Constructions, loci and bearings

8 Similarity and congruence




Pi Unit 1: Statistics and sampling

/ Prior Knowledge: \

+ A data collection sheet
(tally chart) can be used
to collect data

Fet Tally Frequency
Dog M 7
Cat St 1 9
Rabbit [ Il 3
Other | 14 | 5]

« Data that is collected
from more than one
category is shown in a
two-way table

maths | art total

Boys 37 21 28

Girls 25 29 o4

total 62 20 112

Types of data:

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

gualitative 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

continuous data - numerical data that can be shown in decimals, for example,
the weights of 10 babies

-

.

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,
eq to find out if people like pasta, don't only ask people in an ltalian restaurant.

~N
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/LITERACY

o

Explain the difference between discrete and continuous

data.

What does the term ‘biased’ mean?

ﬁ_rsiciyz ggl:ur discrete or continuous data? REASQNING

Discrete Continuous

Give a reason for your answer.

™

N

FLUENCY

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

Qualitative Continuous Discrete

Here is a list of words.

Use a word from the list to complete each sentence.

(a) The number of doorsis .........cccccvniviiiieineinnene. data.
(b) The ageofeachcaris ......cccccovvevveeeeieeicnnnnnnn. data.
(c) The colourofthecaris .........cccoeeeennninnnne, data.

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?

Cplain your answer.




Pi Unit 2: Averages

Prior Knowledge:

Calculate the basic
averages.

Mode — The number
which appears the
most.

Median — The middle
value when the
values are in size
order.

Mean — The value
calculated when they
are added together
and divide by the
number of values in
the data set.

Calculate measures
of spread for
consistency.

Range — The
difference between
the smallest and
largest values.

To be able to read
and plot Stem and
Leaf diagrams.

A N

Median and Mode from frequency table

Here is a table showing the number of goals
scored in 10 football matches

Number of Frequency
goals

0 2

1 2

2 5

3 1

Mode = 2 (the class with highest frequency)

The median is the class containing the 5,50
data point

Number of | Frequency | Cumulative
goals

0 2 2

1 2 2+2=4

2 5 4+5=9

3 1 9+1=10

The 5.5 data is set is the category for 2.
therefore the median is 2

- J

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

Number of Frequency. f | F xg
goals, g

0 2 0

1 2 2

2 2 10

3 1 3

Totalgoals0+2+10+3 =15
Mean = 15/10 = 1.5 goals per game

Remember
When the data is grouped like below, we
estimate the mean using the midpoint for
the classes

Mass (m Frequency Midpoint
grams)

10=m=20 10 13
20=m=40 30 30
40=m=50 20 45

-~

L.

Comparing data sets
In order to compare data sets, make 2 comparisons:
Compare an Average: Use the median, mode or mean to show which is higher/lower

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

Explain the following words:

Estimated mean-

Modal class interval-

o

/Afootball team played six games. REA&QNING\

Here are the number of goals they scored in each game:

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

%

@ Work out the number of goals scored in the seventh game. /

" FLUENCY

Time (t minutes) Frequency
0<t=<10 2
10<t<20 8
20<t=<30 12
30<t=<40 7
40<t<50 1

Work out an estimate for the mean time taken.

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

Eﬁ? The table shows some information about his results.

N/ PROBLEM SOLVING

Shown below are five cards which are arranged in order from smallest to largest

5

The range of the cards is 4.
The median of the cards is 8.
The mean of the cards is 7.

Work out the 4 missing numbers.




-

» Prior
Knowledge:

Find factors of
numbers.

Simplify algebraic
exXpressions.

Multiply algebraic
terms.

Multiply terms
over a single
bracket.

Factorise a single
bracket.

Solve equations.

Plot a quadratic
graph.

Understand the
key points of a
quadratic graph.

Pi Unit 3: Quadratic equations

Expanding double brackets:
Use a grid to multiply out the brackeats.
Remember to put the multiplication
sign in the corner to remind you to
multiply.

(x+3)(x —5) Collect like terms
/
X | x +3 j
x x% 3x =x*-2x—15
5| 5S¢ as
~—

Multiply into the prid

-

Solving Quadratic Equations

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

Example: solve x* + 5x — 24 =10

First factorise x* + 5x —24 =10
(x+8)(x—3)=0

Either bracket can be equal to 0, these are the 2
solutions, so the two selutions are

~

-

the answer

.

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

Example: Factorise the expression x* + 9x + 20 You look for the 2 numbers which multiply
to make 20 and add to make 9, these are 4 and 5. These are the factors and give the answer

¥ +9x+20=(x+4)(x+5)
Example 2: Factorise the expression x* — 5x — 24 You look for the 2 numbers which
multiply to make -24 and add to make -5, these are -6 and 3. These are the factors and give
x*—5x—24=(x—8)(x+3)

Hint: Expanding the brackets can check your answers
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/LITERACY

Write the definition of expand

Write the definition of factorise

.

AN

7\ /REASONING

Sam says that when you expand (x + 5)? you get x2 + 25.
Explain why Sam is wrong.

™

/

" FLUENCY

1. Expand and simplify

2. Expand and simplify

(y +3)(y +5)

(X+5)(x-1)

1.

2.

Factorise x2 + x - 6

Factorise x2 + 5x + 6

~

-

o

PROBLEM SOLVING

The diagram shows a garden in the shape of a rectangle.

4+ 3x

il
-

Work out the value of x

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

x+6




Pi Unit 4: Trigonometry

/_ Prior Knowledge: \

Square and square root using your
calculator and without.

Solve equations.
Recognise right-angled triangles.

Be comfortable with the functions
on your calculator.

To be able to use Pythagoras’
theorem.

To find the length of the
hypotenuse you should square and
add.

a+ b =c?
Hypetenuse
e 3z+42‘c2
25 = ¢?
derm
V25 =¢
5=

To find the length of a shorter side
you should square and subtract.

a® +b? =¢?

28 4+ b =127
- 44 b = 144
b® =140
b =140
b=1183

-~

Trigonometry

Trigonometry involves calculating angles and sides in triangles.

Trigonometry involves three ratios - sine, cosine and tangent which are abbreviated

to sin, cos and tan.

N J

~

opposite adjacent opposite
sinf = ——— cos = —— tanf = ——
hypotenuse hypotenuse adjacent
E.G.
_ opposite
"n6 = adjacent
tan(x) = * _  adfacent
-1 f} adjacent cosh = hypotenuse
X = tan (—] B 47 =
e — 337 cost47) = %
e 20 X cos(47) = x
art 1364cm =x
opposite — ' o
\ adjacent hypotenuse /
[ Exact values \

You need to know these exact values and be able to work with them.

‘::}l' 0° 30° 45° 60° 90° You might find it gasier to remember
Degrean the triangles.
sin(@) | 0 1 Z 1
2 2 | 7T
cos@| 1 yi vz 1 0
7T 7| 2
an@| o 1 11 Vi | oo,
V3

V3 V2
1
A [ ]
1

J

PN
D
~
Lo
(4]
~
—
o
ﬁ
-
D




mteracy ) /

Reasoning

Give the definition of hypotenuse. Explain the mistakes that were made when calculating the
solution to this question and find the correct solution.

X =20 x cos (64)

X=8.8cm
/Fluency
Problem Solving
Find z (2dp): Find = (2dp): Find z (2dp):
Q1) Q1) Q1) The diagram shows the positions of
three turbines A, B and C.
T6m. A is 6 km due north of turbine B.
x Cis 4.5 km due west of turbine B.

23cm v (a) Calculate the distance AC.

N 11m 56m

AN

N
»
A
(b) Calculate the bearing of C from A.
Give your answer correct to the
nearest degree.
6 km
.
C 4.5 km B

K Diagram NOT accurately dravy




Pi Unit 5: Further Algebra

Prior Knowledge

Substitute into
exXpressions.

Solve linear
equations.

Expand double
brackets.

Manipulate
expressions.

Factorise quadratics.

Square rooting gives
2 solutions.

Roots are solutions to
quadratics.

Linear Simultaneous Equations

Simultaneous equations involve 2 variables,
and you need a solution for each variable,
you eliminate one variable first.

E.G.

Solve the simultaneous equations:
Jx +4y =19
5x 4+ 6y =30

3Ix+4y=19 ®x3 - 9x + 12y =57
S5x + 6y =30 ®2—= 10x+ 12y =60

-1x+ 0y =-3
x=3

Substitute x = 3 into one equation to
find the value of y:
3(3)+4y =19
9+4y =19
4y =10
y=25

Check v = 2.5 x =3 in the other
equation.

S®X3+6%x25=15+15=30 s0Iis
correct.

50 our solutionis y=25and x =3

Hint: When solving graphically, plot both
lines and see where they intersect.

-

/ Key Graphs \

There are key graphs that you need to be
able to recognise and know the general
form of.

Reciprocal v =-

k3

Cubic y=x*
Y
(&) X
Quadratic vy = x?
VA

J
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-

Literacy

What is a coefficient?

~

\ %

/Reasoning

How many points of intersection does the curve y = (x — 3)(x + 4) have with the
line y=x-87

N

Fluency

(a) 2x+ 2y =14
Sx-3y=19

Problem Solving

The cost of buying a coffee and a tea in a cafe is
f4. The cost of buying a coffee and three teasin a
cafe is £7. Work out the cost of buying a coffee
and the cost of buying a tea.

(b) 2x+3y=1 (c) Gx+3y=22
Tu+2y=-22 2x + 4y =20

/
N




Pi Unit 6: Plans and Elevations

-

Prior
Knowledge:

Draw and
measure
angles
accurately
using a
protractor.

Draw and
measure lines
accurately to
the nearest
mm using a
ruler.

Draw
accurate 2-d
drawings of
shapes.

~

Plans and Elevations

Plan

Plan
Plans are accurate
2-d drawings of 3-
d shapes from
different Front Side

elevations. The

measurements

must be accurate.

-

Faces, Edges and Vertices
face

Cuboid has: 6 faces, 8 Verices. 12
Edges

Faces + vertices — 2 = Edges

-
~
Congruent shapes 4 Compass directions
Congruent shapes are shapes which are the same, they
have the same size angles and sides, however they can
be rotated.
F Example:
A and E are
r congruent
shapes
AN

2N
D
~
=
D
~
—
o
“
g -
D




/LITERACY

Write a definition of the following words:

Face:
Edge:

Vertices:

o

\ {ketch the net of the triangular prism below

U

"~ FLUENCY

For the shape above state the number of

Faces:

Edges:

Vertices:

REASQNING\

/

Front

On the centimeter grid below draw the front
elevation

\

/i s mons s e e conmenece. PROBLEM. SOLVING

On the centimeter grid below draw the
plan elevation




Pi Unit 7: Constructions, Loci and Bearings

Prior
Knowledge:

Use a
protractor
accurately

Use a

compass
accurately

Construct
triangles
given 555,
SAS, ASA

Draw circles

Know and
recall basic
angle facts

Know the
rules for
angles in
parallel lines

Use angle
reasoning to
solve
problems

/

Constructions

The three basic constructions using a compass

Perpendicular bisector Angle Bisector Perpendicular line to a point
“\'\'Ti
I
h T
( Locus of points ) /_ Using Loci to find regions on diagrams
P Here is a scale drawing of a rectangular garden ABCD,
gt i -, B
PR RN _ B
{ k3 ~. P A
\ H 1"
h ,__‘r_r,.-/ e __"ﬂ Arc radius around C
Locus of points equidistant || Locus of points that are equidistant H
from a peint Awill forma || from two lines will bisect the Bisector of AB and AD to find
circle with center A. formed by the two lines. points nearer AB than AD
.
I.l1 '.__}'-' LA B e S e e e T e e Flﬁf}f
..-'.--r";r;r. _ X i
N
Locus of points equidistant | Locus of points equidistant from two D I
from a line segment. points A and B forms a perpendicular
|| Blsacter of the line A8, Scale 1cm represents 1 metre
Jane wants to plant a tree in the garden
at least Sm from point C,
nearer to A8 than to AD
and less than 3m from DC,
Om the diagram, shade the region where Jane can plant the tree.

2N
(42
~
s
@D
~
—
o
q
L=
D




Pi Unit 7: Constructions, Loci and Bearings 5
~+
f Prior \ Bearings Example Bearing =
Knowledge: ) " D
There are 3 rules for bearings ~
Use a - Always Measure from =
protractor North (-]
accurately. - Always measure NGt i accuritety - |
U clockwise =
5¢ 4 - Always use 3-digits - - =
compass The bearing of B from A is 0949
accurately.
Construct g N / \
triangles Calculating bearings Here is a map. Bearings and Loci
given SSS, You need to be able to use angle The position of a ship, §, is marked on the map.
SAS, ASA. reasoning to find missing bearings
Example, the bearing of B from a is 0757, N
Draw circles. find the bearing of A from B
Know and [ Lines North are Parallel ] Circle around C to
recall basic v : represent the
angle facts. " ;_./ area close enough
- N to the ship.
Know the o )
rules fc-_r A Y :I'hen the bearing
angles In Co-Interior Angles ] l Angles around a point . is shown as well.
parallel lines.
. B
Use an_gle } Conclusions then
rea;omng to 5 Scale | em represents 100 m ves, she will,
Solve A 105° 4 ¢" = 360° Point € is on the coast.
pmblems_ A 75° 4 0° = 180° ¢° = 360° — 105° = 255° Ships must ot sail choser than 500 m to poist C.
g% =180° - 75°=105"  The bearing of A from Bis 255' The ship sail aa & bearing of 037°
Will the ship sail closer than 500 m to point £7
You must explain your answir,

_ JAN )\ -




/LITERACY 7\ / REASONING )

Write the definition of construct _
Draw the locus of the points 2cm

away from the shape to the right

Write the definition of perpendicular

- N N
FLLL{SE':lcfr:)ass and ruler to construct the PRQBLEM SQLVING

perpendicular bisector of AB Use a compass and ruler to draw an
equilateral triangle with 5cm sides.







Pi Unit 8: Similarity and Congruency )
D
i h r~+
Prior Knowledge: / Similar Shapes \ a
Understand . , o =i
Similar shapes are an enlargement of one another, and you can use this to calculate missing sides.
enlargement of shapes. . —
You first need to work out the scale factor connecting them. o
Understand what similar —
means. Example: shapes A and B are similar, find the side length of x -
Find the scale factor The scale factor for the 2 shapesis 15+5=3 . ®
linking two enlarged Jem B
shapes. So,xis3x5=15
Scm 15cm
Use a scale factor to Tougher Example A
enlarge a shape. ..,  FindDE.
Find DE. Here we have two similar triangles laid over one another
Triangle ABC and Triangle ADE. By T
Understand what f
congruency Is. The scale factoris AE+ AC=12+4=3 Bom
So,DE=BCx3=3x3=9m o' €
2N %
' I

Congruency 15554/4 (AAS)
If two shapes are congruent then they share ) . X -

all the same properties, same size angles and

same size side lengths (SAS) (RHS)
The diagram shows congruent pairs and the ‘ﬂ - A /‘1 E/‘q

reason for congruency.




Which

/" LITERACY N

Explain what the word “similar” means in maths.

Describe what is meant by “congruent” shapes.

o AN

triangles below are
congruent?
Give reasons for your

two of the four

choice.

Not drawn
accurately

REAsBQN:Ne\

/

" FLUENCY

1) PQR is an enlargement of ABC.
Work out the scale factor of the enlargement and the length AB

AN N

2) A and B are similar shapes.
B is an enlargement of A by scale factor 1.5.
Find the values of x, h and w.

A

RN

Not drawn
accurately

4 PROBLEM SOLVING

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

Not drawn
accurately

Vs

A(0,4)

><V

B(-3,0) o Q(6,0)

<
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