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o This calculations Policy is intended to be a source of reference for current members of the Mathematics
Department and an introduction for new teachers at Ravenscourt Park Prep School.
= The handbook is a working document, constantly under revision as and when the need arises.
— A copy is available on the RPPS SharePoint.

Aims and Objectives of the Department:

Aims:

To provide pupils with the means of communication.

To give pupils the Mathematical knowledge and skill sets which they may need for the study of other subjects.
To provide experiences in organising relationships such that pupils will recognise patterns and structures.

To encourage working in a systematic and organised way.

To provide pupils with mathematical knowledge and methods which they will need as an adult.

To encourage pupils to develop mathematical skills and understanding as far as their own capabilities will allow.

To develop an appreciation of the subject and its application in a wider context than just the classroom.

To develop logical thinking and reasoning skills, which are transferable to all areas of thought and learning.

Objectives:

@ To provide a syllabus, which will enable each pupil to progress and reach the highest level they can achieve in
public examinations.
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To give experience to encourage the acquisition of good numeracy skills.
To give training in methods to improve Mental Arithmetic.
To facilitate written Arithmetic.

To provide opportunities to use computers in the context of the subject.

To give experience in all areas of Mathematics which will enhance the confidence of the pupil when faced with
problem solving strategies.

® To help each pupil discover, learn and appreciate known relationships and techniques.

® To encourage pupils to break problems down into their component parts thus enabling patterns and relationships to
be easily identified.

[ To make and record accurate observations and measurements.
[ To understand the importance of estimation both as a mathematical tool and in a wider context.
® To provide the teaching of universally accepted language of symbols and vocabulary in Mathematics.

® To nurture the appreciation of the ability to apply classroom techniques to solving problems both in other subjects
and outside school.
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Competitions:

e Pupils in Year 3 & 4 take part in the First Primary Maths Challenge each year.
o This paper has 20 multiple choice illustrated questions that gradually become more challenging. The questions
encourage pupils to think outside the box and approach problems in a logical manner.

e Pupils in Year 5 & 6 take part in the Primary Maths Challenge each year.
o This competition aims to "encourage enthusiasm, boost confidence and show the different way that questions can
be asked." They firmly believe in the importance of Problem solving as a means of helping pupils develop their
reasoning skills.

e Pupils in Year 6 take part in the Junior Mathematics Challenge, which is run by the UK mathematics Trust and is open to
pupils up to and including year 9.

Equipment: pencils, sharpener, rubber, 15cm ruler protractor, compass
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NUMBERS
CONCEPT AREA FURTHER GUIDANCE EXAMPLES
— Read and write numbers up to and including the millions
Whole Numbers Parts of Numbers
Whole number and decimal § 2| - P o: E i
place value o o 4
Value of digits : ; :
Place Value Placing numbers on number 8 3 7 4
. 8 6 3 T 4
lines 5 8 6 3 7 4
Xand + 10, 100, 1000 etc - e ¢ . ¢
1 9 5 8 6 3 7 4
1 9 5 8 6 3 7 4
1 9 5 8 6 3 7 4
1 9 5 8 6 3 7 4
1 9 5 8 6 3 7 4
Ordgrlng integers, decimals, 57514 3_6 3.08, 3.16, 3.8, 3.9, 31.6
. fractions and percentages, 5 10
Order'ng including negatives and

comparing using <, >, = signs
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Prime Numbers
Factors

Multiples
Common Factors
Common Multiples

Product of Prime Factors
Highest Common Factor

Lowest Common Multiple

Identify Prime numbers

List all factors of a number
List Multiples

Implement ladder method for
finding Prime Factors

Use of ladder method to find
the HCF and LCM

— Use divisibility rules to identify prime numbers.
* Remember that 7 x 13 = 91.
— ‘Factor T’ method - to find the factors of a number making sure
the numbers are in order smallest to largest:

24
1124
2 |12
318
4 6

— ‘Ladder Method’ - to find the prime factors of a number and to
find the HCF and LCM of two numbers:

2136 26 @4z HeF-2x3-6
2{18  2x2x3x3 =36 | 218 3l21 LCM = Bx2x3x7=252
3| 9 S v T

3 3

Rounding

Rounding numbers to nearest
1000, 100, 10, whole number
and decimals places

— Always underline the column you are rounding the number
— Put a dot under the number on it’s right, as this is the decider.
o If: decider = 5+, the underlined digit goes up by 1
o If: decider < 5, the digit stays the same value
— All the digits from the decider to the right turn into a zero

e.g.
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354 rounded to the nearest 10 = 35& = 350

262.356 rounded to one decimal places

262.356 =2624

Divisibility Rules

Recall the rules for knowing the
divisibility of a number

Divisibility Rules

A number is divisible by

2 If last digitis 0, 2, 4, 6, or 8

3 | If the sum of the digits is divisible by 3

4 | If the last two digits is divisible by 4

5 | If the last digitisO or 5

6 | If the number is divisible by 2 and 3

7 | cross off last digit, double it and subtract. Repeat if you want. If
new number is divisible by 7, the original number is divisible by 7

8 | If last 3 digits is divisible by 8

9 | If the sum of the digits is divisible by 9

10 | If the last digitis O

11 | Subtract the last digit from the number formed by the remaining
digits. If new number is divisible by 11, the original number is
divisible by 11

12 | If the number is divisible by 3 and 4

25 — The last 2 digits will end in 00, 25, 50, or 75
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CALCULATIONS

CONCEPT AREA

FURTHER GUIDANCE

EXAMPLES

Mixed Operations

BIDMAS - including squares,
cubes, square roots, and use of
brackets

B | Brackets 1M0x(4+2)=10%x6=60
| Indices 5+2'=5+4=9

D ~Division M+6+2=10+3=13
M | Multiplication (10-4x2=10-8=2

A | Addition 10x4+7=40+7=47
S | Subtraction 10+2~-35~-3n2
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Powers and Roots

Know square numbers up to 12 x
12 and connecting square roots.
Be familiar with cube numbers
and connecting cube roots.
Including powers of negative
numbers

VB1 + (—2)% - V27

|

|
9+ -8 -3

4 operation - written formal

methods:

Addition, Subtraction,

Multiplication and Division

Formal addition, lining up columns
correctly and carrying digits
underneath the answer.
Formal subtraction, lining up
columns, taking from other
columns when needed.

*  With decimals: must have

decimal points lined up.

Formal multiplication — short and
long. Carrying must be under the
answer. Long multiplication
should include the naughty
nought to make the place value
correct.
Formal division — with short
division make sure a digit is

Addition and subtraction:

45832 5'2'3 599
38394 + ‘63 44 Q'
84226 3755- 4537 -
11 2586 1464
Multiplication and division:
2475 1792 = 32
23Xx 0 9 4 ﬁ
7425 | [ P
49504 - 0056
56925 8lo4ss
- ol oo 411792
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written over a digit. Long division _» Relate times table facts:
use repeat halving and factors
7 x 8 =56
0.7x 8 = 5.6
0.7 x0.8 = 0.56 AND
70 x 8 = 560

70 x 80 = 5600

11776
5888 <

2944
1472
736
368
184

e ala =10 A

oTr  uir

“F

64
32

- N &0

NUMBER SYSTEMS

CONCEPT AREA

FURTHER GUIDANCE

EXAMPLES

10
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Equivalent Fractions

Simplify fractions using times
table knowledge.

Find Equivalent fraction
when given either the
numerator or denominator

— The rule to remember is:

"Change the bottom using multiply or divide,
And the same to the top must be applied”

Here is why those fractions are really the same:

~3 -6
x 2 x 2

PN N TN N imesidivide by the

1 2 4 - = = i same amount in the

numerator and the

V V V V denominator.

x 2 x 2

Fractions of Number

To find the unit fraction of a
number

3 of 36

= Tofind a fractional part of a Divide by the then multiply by
. the numerator
E 36 +4=9 X 3=27
There are three types of fraction:
[
. ima o (oi“ééﬁzn_’ } l%
Improper Fractions & | D el =5
= To convert between improper Tmproper Mixed

Mixed Numbers

fractions and mixed numbers

Fraction Fraction

Converting an improper fraction to mixed fraction:
1. Divide the numerator by the denominator.

11



RAVENSCOURT PARK

Preparatory School

2. Write down the whole number answer
3. Then write down any remainder above the denominator.

e.g.
11 . )
Convert 2= to a mixed fraction.

1. 11 + 4 = 2 with a remainder of 3

2. 2

3. Remainder (3) above the denominator (4)
So: — 22

2=
4

Converting a mixed fraction to an improper fraction:

1. Multiply the whole number part by the fraction's denominator.

2. Add that to the numerator

3. Then write the result on top of the denominator.
e.g.
Convert 3% to an improper fraction.

1. 3x5=15

2. 15+2=17

3. 17 above the 5

So: : %

Adding and Subtracting

Fractions

To be able to add and subtract
fractions and mixed numbers by
finding the lowest common
denominator, as the
denominator must be the same.

To add or subtract fractions there are 3 simple steps
1. Make sure the bottom numbers (denominators) are the same
2. Add/subtract the top numbers (numerators), and put over
the denominator
3. Simplify the fraction (if possible)
e.g.

12
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i_,_l 4,3 _4+3 — Subtraction follows the
3 4 1212 12 same method
Adding and subtracting Mixed Numbers:
* Add/subtract whole numbers first, then work on the fraction
e.g.
3 7
37 - 1§
'. 3- ' - z | TA“E A
WHOLE
2.2_2
Yy S )=
6 7
¢ [ 3 .
3.( !. + k) - =
s ¢/ 8

13
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Multiplying and Dividing

Fractions

To find fractions of fractions
by cancelling and multiplying.
To multiply and divide
fractions by mixed numbers,
converting the fraction into an
improper fraction first.

Use the ‘Keep, change, flip’
method for dividing fractions.

— Multiplying Fractions:

1. Cross cancel first if there are multiples of a number diagonal:
1 1

3.5 _

N 6 6

3 2

2. Times the numerators
3. Time the denominators

— Dividing Fractions: use the KEEP, CHANGE, FLIP METHOD
1. Turn the second fraction upside down (becomes a reciprocal)
2. Cross cancel
3. Multiply the first fraction by that reciprocal
4. Simplify the fraction

e.g.f—s—%
u 25
' s * 2
2. M 25
LS X z
3. £X
*
|
y. =2Q=33

14
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Convert Fractions to
Decimals, and Decimals

to Fractions

To change a fraction to a
decimal, by changing the
fraction into an equivalent out
of 10, 100, 1000.

The concert the fraction to a
decimal using place value of
decimal knowledge.

Writing decimals as fraction,
the decimal place value is the
strategy and then simply if
needed.

— Convert % to a decimal
1. We can multiply 4 by 25 to become 100

2. So multiply top and bottom by 25:
x 25

A
g

100

B w

(

X 25
3. Write down 75 with the decimal point 2 spaces from the right
(100 has 2 zeros):

04= - 0.35= 52
10 100
=2 =
5 20 So: Answer = 0.75

* For converting decimals — fractions, focus on the value of each
digit

15
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Adding and Subtracting

Decimals

When adding and subtracting
fractions, the decimal points
must always be lined up.

Adding Decimals:
* Line up the decimal points

(Incorrect)
Lining up the digits from
the right side

Decimal points
lined up

12.5
+ 6.23
18.73

Subtracting Decimals:

Example:

13.8-1.27

Line up 13.80

the - 1.27
decimal 12.53

‘Pad’ with
zeros and
subtract

points

Multiplying and Dividing

Decimals

Understanding the
relationship of the numbers in
decimal multiplication and
division is important.
Estimation can be a good way
to check your answers are
sensible.

Multiplying Decimals:
1. Multiply normally, ignoring the decimal points.
2. Put the decimal point in the answer
* It will have as many decimal places as the two original
numbers combined.
e.g.0.03 x1.1
1. 3x11=33
2. 0.03 has 2 decimal places, 1.1 has 1 decimal place, so the
answer has 3 decimal places: = 0.033

Dividing Decimals:
e.g. 15 divided by 0.2
1. Multiply the 0.2 by 10 to get a whole number: 0.2 x 10 = 2

16
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2. Must also do this to the 15: 15 x 10 = 150
3. 15+ 0.2 has become 150 + 2, and so: 150 +2 =75
S0:15+0.2=75

Convert Fractions to

Percentages

To make the denominator out
of 100 first. The numerator is
then the percentage.

Fractions to percentages:
* Make the denominator out of 100 first:

284 7
100+ 25

28% =

Divide by 100.
Simplify if possible.
135 _ 65
20x5 100

= 65%

17
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Percentage is the same as

Decimals to percentages:

i . — 66% = 66 x
Convert Decimals to hundredths, therefore to 0:45 x 100 =45 100
P ¢ convert from a decimal to a 66
ercentages ; =
percentage, you multiply by . _ 0 100
100, 0-45 = 45% e
Find 42% of 240
To be able to find /\
Find Percentages of a percentages of any number 40% 2%

Number

Always divide the percentage
up into lots of 10% and 1%,
then add them together.

10% of 240 = 24 x 4 = 96
1% of 240=24x2=4.8

96 + 4.8 = 100.8

Ratio

Expressing in simplest form
Multiplying up to a given total
or difference

Simplification and multiplying up:

A:B @

g 3:4 = '5
: QB 12—%?3(

2 : 3 21 : 35 35 cats

18
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MEASURE
CONCEPT AREA FURTHER GUIDANCE EXAMPLES
. To remember that there is r:nn(:w(l:er:gz; c;)r:versionkand prc;b:[ns igvolving:
Measures 1000 of everything in SOty Jmg e
hi it f Knowledge and problems involving

everything apart from cm. “C, square and cubic units

» To calculate time, never Knowledge, conversion and problems involving
using formal methods but £, p, hours, minutes
instead a timeline. 5 " .

Other Units . Some knowledge of “F, miles, feet, inches

To have an understanding
of imperial measures
without knowing the exact
conversions

19
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Time

Knowledge of 12-hour and
24-hour clock

Calculating time and using
timetables

Relationship between times
in hours expressed as
mixed numbers or decimals
and hours and minutes.

Midnight 0000 12:00a.m.

A train leaves at 11 38 and travels for 1<hours. When does
it arrive?

Money

Knowledge of £ and p and
common UK coins and
notes

Problems involving
calculations

20
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Speed/Distance/Time

Understanding of units of
speed: km/h, m/s, mph

Use of formulae

Answers may be expressed
in hours and minutes.
Some simple mental
methods for speed relating
to 15, 20 or 30 minutes.

B
B
>

Speed Time Distance
e.g.
Y= 2 — 120km = '1—%1’]0[.""5
) 80km/h

= 1 hour, 30 mins
3 miles in 15 minutes.
Speed =4 x 3
=12 mph

21
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* Area is always based around length/height x width/base.

— Area of a triangle:

b xh
= Area of rectangle, triangle, A= 2
Area parallelogram, trapezium
and compound shapes
— Area of a trapezium:
a+b
A= X h
2
— When an L shape — add the longest length and the longest width
together and then double it:
e.g.
2cm
] * Perimeter of common
Perimeter shapes and composite Tcm
shapes.
llem dem

4em

Tem So:11+7=18x2=36

22
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Solids, Nets, Volume,

Isometric Drawing

Faces, edges, vertices

Draw net of cuboid or prism
on a grid

Find the surface area and/or
volume of cuboid.

Draw cuboids on isometric
grid

e.g.

— Volume=LxWxH
— Surface Area = find the area of each face and add them together.

6cm

10cm

8cm

Calculatethe total surface area of the cuboid.

8 x6 =48cm? x 2 = 96cm?

10 x 6 = 60cm? x 2 = 120cm?

8 x 10 = 80cm? x 2 = 160cm?

96 +120 + 160

= 376cm?

23
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— Draw a line up to the drawn line and across to make your readings
accurate:
* Including conversion, travel
Real world Line Graphs and line graphs
= Draw, read off value and
make predictions.
GEOMETRY

CONCEPT AREA

FURTHER GUIDANCE

EXAMPLES

Geometric Terminology

and Symbols

= Parallel, perpendicular,
right-angle, equal, regular,
irregular, equilateral,
isosceles, similar, congruent

= Point, line and angle
notation

Intersecting lines
cross at one point.

Parallel lines
never cross.

Perpendicular
lines cross at a

24
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2D Shape

Name and describe the
properties of 2D shapes.

Names and properties of polygons: triangle though to
decagon

Quadrilaterals: (isosceles) trapezium, parallelogram,
kite, rhombus, rectangle, square

Triangles: isosceles, equilateral, right-angled,
scalene

Coordinates

In all 4 quadrants and usually
integer values

— Remember: go along the corridor and up or down the stairs.

(4,3)

Along the corridor

25
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Line Symmetry and

Rotational Symmetry

Recognise and draw lines of
symmetry.

Recognise and order
rotational symmetry.

— Remember: every regular shape has the same lines of symmetry
and order of rotational symmetry than the number of its sides.

Equilateral Triangle Square Hexagon Dodecagon

&

3 lines of symmetry 4 lines of symmetry 6 lines of symmetry 12 lines of symmetry

* Rotational symmetry: Cﬂ?) = ﬁ
Rotational

Rotational Symmetry

* Line symmetry:

order: 1

Rotational
order: 5

No Rotational Symmetry

Transformations on a

Coordinate Grid

Translation, reflection,
rotation, enlargement.

— Translation shown in the form 3 units to the left, 1 unit down

26
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Rotations

Object A and image B
remain congruent

rovst
7

lse5432-

123458

(R E

Reflections

Object A and image B
remain congruent

[ FEX K]

6 -5-4-3 2 123458

[EEXL)

Translations

Object A and image B
remain congruent

Angle Calculations

Vertically opposite, angles
on a straight line, angles at
a point, angles in a triangle
or quadrilateral, multi-step
angle chasing.

— Complementary: add to 90°:
— Supplementary: add to 180°:

Complementary Angles Supplementary Angles

a a
b - ) b

> <

msa +msb = 90° msza+msb = 180°

27
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— Vertically opposite:

STATISTICS

CONCEPT AREA

FURTHER GUIDANCE

EXAMPLES

28
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1
BEAN PLANT
LINE GRAPH BAR GRAPH

E e / ® A line graph uses points fo

Y represent the data.

E ] / « The points are connected by lines

E‘ “’ to show how ﬁamelhmg (hnnge; in

value ds fime goes by.
. A T RN

Data in Graphs and Construct bar chart from a -

A chart showing how offen I

Tabl frequency table gt read fher Uheary bask PICTOGRAMS
ables Interpret bar chart or pie chart | 7w iy S PIE CHART L —
® A pie graph can also be called a
pie dwfrT Wit chas
® A pie chart is a circu lar chart
Once ® A pie chart uses slices to
per week represent the relative sizes of
the data,
bty 4 mes

Averages

Finding the mean, medium,
mode and range of a set of
data

Understand the usefulness of
types of averages.

Use means to find total & next
value

48 +
e e 5,7,7,89,12
= 8
mode =7 median = 7.5
range =12 -5

=7

29
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