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Introduction

Get Ahead Mathematics is a series of eight books from levels one to eight. The
accompanying Teaching Guides contain guidelines for the teachers. The Teaching
Guides, for Books 2 to 5, contain answers to the mathematical problems in the books.

The teachers should devise means and ways of reaching out to the students so that
they have a thorough knowledge of the subject without getting bored.

The teachers must use their discretion in teaching a topic in a way they find
appropriate, depending on the intelligence level as well as the academic standard of the
class.

Encourage the students to relate examples to real things. Don't rush.
Allow time to respond to questions and discuss particular concepts.

Come well prepared to the class. Read the introduction to the topic to be taught in
the pupils’ book. Prepare charts if necessary. Practice diagrams to be drawn on the
blackboard. Collect material relevant to the topic. Prepare short questions, homework,
tests and assignments.

Before starting the lesson make a quick survey of the previous knowledge of the
students, by asking them questions pertaining to the topic. Explain the concepts
with worked examples on the board. The students should be encouraged to work
independently, with useful suggestions from the teacher. Exercises at the end of
each lesson should be divided between class work and homework. The lesson should
conclude with a review of the concept that has been developed or with the work that
has been discussed or accomplished.

Blackboard work is an important aspect of teaching mathematics. However, too much
time should not be spent on it as the students lose interest. Charts can also be used to
explain some concepts, as visual material helps students make mental pictures which
are learnt quickly and can be recalled instantly.

Most of the work will be done in the exercise books. These should be carefully and
neatly presented so that the processes can easily be seen.

The above guidelines for teachers will enable them to teach effectively and develop an
interest in the subject.

These suggestions can only supplement and support the professional judgement of the
teacher. In no way can they serve as a substitute for it. It is hoped that your interest in
the subject together with the features of the book will provide students with more zest
to learn mathematics and excel in the subject.
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1 2 Sets (pages 1-5)

Discuss the use of collective nouns such as a pack of cards, a team of players, etc in
our day-to-day lives. Words such as pack, flock, team, group, etc are used to denote a
collection of objects.

Explain that the word set is used in mathematics to describe a collection of objects.
A set is a well-defined collection of objects.

The phrase well-defined means that a set must have some specific property so that
we can easily identify whether an object belongs to the given set or not. A book, for
example, does not belong to a tea set, and a ball does not belong to a set of playing
cards. So we can say that a tea set and a set of playing cards are well-defined sets.

Write a set of vowels of the English alphabet on the blackboard.

Explain that it is a well-defined set because we know that specific letters are being
referred to: a, e, i, 0, u.

Now consider the example of a set of interesting books in the library.

It is not a set because the term interesting is not clearly defined by any fixed standards.
A book may be interesting to one person but boring to another. Thus, this is not well
defined and hence it is not a set.

Explain that in a well-defined set, the objects are not repeated.

Elements of a set

The objects of a set are called members or elements of a set. All the elements of a
set are enclosed in brackets { } and separated by commas e.g. a set of vowels of the
English alphabet; A = {a, ¢, i, 0, u}.

The elements of a set are said to belong to the set. Write the symbol for belongs to on
the board, i.e.

Write a set of even numbers on the board. B = {0, 2, 4, 6, 8}.
Ask does 1 belong to this set?

Explain that 1 is not an even number so it does not belong to the set of even numbers.
Write the symbol for does not belong to i.e €

Methods of writing sets
Explain that sets are described or written in two ways. These are:

1. Tabular form
In this form, all elements of the set are listed,

A ={a, e, i, 0, u} (a set of vowels).

=%
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2. Descriptive form

In this form, the elements of the set are not listed, but a specific property satisfied by
the elements of the set is given,

A = {the vowels of the English alphabet}.

Write some standard sets on the board and explain their properties.

Types of sets
Sets can be differentiated into three types depending on the number of elements they have.

1. Finite sets
A set that has a limited number of elements is called a finite set, e.g. A = {1, 2, 3, 4}.
Set A has 4 elements.

2. Infinite sets

A set that has an unlimited number of elements is called an infinite set, e.g. A = {0,
2,4,6,8,...}.
This set is an infinite set because it contains endless even numbers.

3. Empty sets
It is a set that has no members.

Ask the pupils if they can list the elements of the following set: The set of cats with
two tails.

Explain that the set does not have elements which can be listed. Such a set is known as
an empty set or a null set

An empty set is denoted by { } or the Greek letter phi i.e ¢

Write the set, A = {0}, on the board.

Ask is this an empty set?

Explain that it is not an empty set because it contains the element ‘0’
Subsets

Consider the following sets.

A=1{1,23,4,5,6,7}

B={2 4,5

1 6 A
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Definition
B is a subset of A

if every element of B

is also an element of A.

The shaded regions shows the members of A which are common to B.
Because every member of B is also a member of A, B is a subset of A.
We write: BC A

We say: B is a subset of A.
Consider a third set C.
C={0, 1,7} A b3
C is not a sub set of A because O & A 6
We write CZ A 7

Proper Subset

Consider the following sets.

A=1{1,2 3,4}

B =12 3}

B is a subset of A.

A contains (at least one element that is not in B) 2 other members that are not in B.
We write: B C A.

We say: B is a proper subset of A.

Since A has more members than B, we say that A is the super set of B.

We write: A D B.

Improper Subset

Consider the following sets:

A=1{1,2 3}

B=1{23,1}

B is a subset of A, and A has no element which is not an element of B, then B is called
an improper subset of A.

Note that two equal sets are improper subsets of each other. We can write B € A and
A CB.

We say: B is an improper subset of A and A is an improper subset of B.

A C A when every member of A is also a member of A. It is evident that every set is
an improper subset of itself.
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Natural numbers and whole numbers
« Set of natural numbers is denoted as
N=1{1,234,5,....
o Whole numbers are the natural number including 0.
o The set of whole numbers is denoted as
W=1{0,1,2,3,4,5,..}
o Nand W are infinite sets.
o Nisa proper subset of Wie. NCW
o« Wisasupersetof NW 2N
As natural numbers, whole number can be displayed are number line

T T T T T T T T T 1>

0123456 78910

Comparison between whole numbers

We use the following symbols for comparison between two whole numbers.
> greater than
< less than

equal to

v

greater than or equal to
< less than or equal to

It should be remembered that 0 is the smallest number on whole number line the
numbers are increasing towards right. Any number to the left of the number is less
than the number.

9 units

»
'

I I O S NS I N EN B EE N B
012345678910 11 12 13 14 15 16 17 18

9<10 (9 is to the left of 10)
1279 (12 is to the right of 9)
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11 units

\

[ 1 T T I T T ! T T T I T
01 23 45 6 7 89101112
4+3+4=11
Topic 2:  Addition and subtraction of whole numbers

The closure property of whole numbers states that if a and b are whole
number then a+b is also a whole number.

For example

5 units 3

—
—_
N —
) —
-
w —
N —
oo —
O -
—
e

W = set of whole numbers
5+43=8& W

Whole numbers also satisfy the number properties as natural numbers do. They can be
given as commutative law under addition.

We know that3+6=6+3=9

Using a number line of whole numbers we proceed as

3+ 6=9 units

m
nits

T T r T T T T T T 1
01 2 3 4 5 6 7 8 9 10

\

6 + 3 =9 units

:

| T T T T T T 1
01 2 3 4 5 6 7 8 9 10 11

We observe that changing the order of a number does not change the result. This is
Commutative low of addition.
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Commutative low is not valid for subtraction
Associative law under addition.
Take three number 7, 8, 11 and write than as following
7+8+1=(7+8)+11=26
Also 7+8+1=7+(8+11=26
L (7+8)+11=7+ (8 +11)
This shows that order of grouping numbers in addition does not change.

Additive identity: O in the additive identity because adding O is the additive identity
because adding O to a number does not change a number 2+ 0=0+2 = 2.

o Multiplication of whole number
If two whole numbers are multiplied together the result is a whole number.
56eWand7€W
5x7=35€W

» Division of whole number
If two whole numbers are dividing each others the result is a whole number
15eW,3eWwW
15+3=5&W

o Multiplicative identity:

1 is the multiplicative identity because multiplying with I does not change a
number

4x1=1x4=4

o Commutative and associative laws under multiplicative are valid for whole
numbers

« Distributive law of multiplication over additive is valid for whole numbers.

F—
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Factors and

Multiples

Divides a given
number exactly

Number itself is a
factor of every

Factor

Finite in numbers

Is a factor of every number

number

Prime of factors are the
factors in prime number

(pages 12-20)

The second last factor of an even
number is half of the number

Methods of factorisation

Prime factorisation

method

Division method

Refer to page 16, 17, and 18 of textbook for explanation of methods of factorisation.

HCEF is the highest common factor of a set of numbers.

Multiples

Numbers obtained by
multiplying a number with
another whole number

Infinite in number

Multiples produce times table

Multiples get bigger and bigger

Refer to page 13 and 19 to explain the method of finding multiples.

LCM is the lowest common multiple of a given set of number
Daily life application of LMC and HCF

to divide things in smaller portions (HCF)
to arrange something in rows or groups (HCF)

to find the largest grouping of two or more numbers (HCF)
to find the time of repeating events (LCM)

to solve addition and subtraction of fractions

§
\
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(rages21-27) - |Ntegers

Introduction to Integers

When a whole number is added to or multiplied by another whole number, the result
is also a whole number. But it is not always so in the case of subtraction. When a
whole number is subtracted from another whole number, which is smaller than the
former, the result is not a whole number.

Example: 5-7,3 - 5,

On the number line, when we subtract 7 from 5, we get:

< | | | | | | | | | | | |
- I I I I I I I I I I I I

|
|
-7 6 5 4 3 -2 -1 0 1 2 3 4 5 6
|

T L

5-7=-2

In the same way, we can obtain a set of integers which bear a negative sign. These are
called negative integers.

The set of whole numbers together with the set of negative integers is known as the set
of integers.

«-----3-2-1,0,+1,+2,+3,----»

Zero is neither positive nor negative.
Concept of smaller and greater integers
Any integer lying to the right of another integer, on the number line, is greater.
Example: 1>0,2>1,.....
-1<0,-2<-1,......

Any integer lying to the left of another integer, on the number line, is smaller.

The number line

When we count or measure, we use real numbers. These numbers can be pictured as
points on a line, called a number line.

To construct a number line

Choose a starting point on a line and label it 0 (zero). This point is called the origin.
The origin separates the line into two horizontal sides, the positive side and the
negative side. If the line is horizontal, the side to the right of the origin is taken to be
the positive side and the side to the left as the negative side.

F—
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Mark off equal units of distance on both sides of the origin. On the positive side, pair
the end points with positive integers + 1, + 2, + 3, + 4,... and so on.

On the negative side, pair the end points with negative integers -1, - 2, - 3, - 4,... and
SO on.

The positive integers, the negative integers and zero make up the set of integers.
The positive integers and zero are often called whole numbers.

Any number that is either a positive number, a negative number or zero is called a real
number.

When we see the pairing of points on a number line, the paired points are at the same
distance from the origin but on the opposite sides of it.

Each number in a pair such as + 7 and - 7 is called the opposite of the other number.

Order of integers

On a horizontal number line, the numbers increase from left to right and decrease
from right to left.

The symbols of inequality are used to show the order of pairs of real numbers.

< means less than

> means greater than

By studying a number line we can see that -5 is less than -2 and 0 is greater than -5.
-5<-2and0>-5

+5>-5and3>0

Absolute value of numbers

In any pair of non-zero opposites, such as -5 and +5, one number is negative and the
other is positive. The positive number of any pair of non-zero real numbers is called
the absolute value of each number in the pair.

The absolute value of a number @ is denoted by |a| e.g. |-5| = 5 and |+5| = 5.

Notice that the absolute value of a real number a is a if a is non-negative and also if a
is negative.

The absolute value of 0 is defined as 0 itself.
|0] = 0.
Addition of integers

We already know how to add two positive numbers. We can use a horizontal number
line to help us find the the sum of any two real numbers.

For example to find the sum of -2 and -5, draw a number line. Starting at the origin

R
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move the pencil along the number line 2 units to the left. Then from that position
move the pencil 5 units to the left. Moves to the left represent negative numbers.
Together, the two moves amount to a move of 7 units to the left from the origin.

Thus: -2 + (-5 ) = -7.

The expression —(2 + 5) represents the opposite of the sum of 2 and 5.
Since 2+5=7
-2+5)=-7
The expression -2 + (-5) represents the sum of the opposite of 2 and the opposite of 5.
Using the number line we know that -2 + (-5) = -7.
It follows that —(2 + 5) = -2 + (-5).

Using the property of the opposite of a sum and the familiar addition facts for positive
numbers, we can compute sums of any real numbers without thinking of a number
line.

To simplify -8 + (-3)
Solution -8+ (-3)=-(8+3)
=-11

Subtraction of integers
Write the following examples of the subtraction of 2:

3-2=1
4-2=2
5-2=3
Now write examples of the addition of -2:
3+(-2)=1
4+(=2)=2
5+(-2)=3

Comparing the entries in the two columns shows that subtracting 2 gives the same
result as adding the opposite of 2.

This suggests the following definition of subtraction for all real numbers.

The difference a - b is equal to the sum of a + (-b).
That is to subtract b, add the opposite of b.
To simplify 12-3
Solution 12 + (-3)
12-3=09.

UNIVERSITY PRESS




Multiplication of integers
When we multiply any given real number by 1, the product is identical to the given

number.
Example:
3x1=3
I1x3=3
When we multiply any given real number by 0, the product is 0:
Example:
3x0=0
0x3=0
When we multiply any given real number by -1, the product is the opposite of that
number.
Example:
3x-1=-3

Rules for multiplication of positive and negative numbers
1. The product of a positive and a negative number is a negative number.

2. The product of two positive or two negative numbers is a positive number.

Division of integers

Before going on to division of integers, the terms ‘reciprocal’ or ‘multiplicative inverse’
must be explained.

Two numbers whose product is 1 are called reciprocals or multiplicative inverses of
each other.

3 and % are reciprocals because 3 x % =1

0 has no reciprocal because the product of 0 and any real number is 0, not 1.

The symbol for the reciprocal or multiplicative inverse of a non-zero real number a is
1

P
The reciprocal of a product of non-zero real numbers is the product of the reciprocals
of the numbers.

That is, for all non-zero real numbers a and b:

A 1 01
ab =~ a X a




N

To divide a by b we multiply a by the reciprocal of b
The quotient is often represented as a fraction:
a divided by b =
We can use the definition of division to replace any quotient by a product.

7=21x7=3
21 1y
=21 1
T——21X7——3
2l (1) (4 =3
-7 = 77"

Rules for dividing positive and negative integers

1. The quotient of two positive numbers or two negative numbers is positive.

2. The quotient of a positive number and a negative number is negative.

Dividing by zero

Dividing by zero would mean multiplying by the reciprocal of zero. But zero has no
reciprocal. Therefore, division by zero has no meaning in the set of real numbers.

P
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Simplification (pages 28-33)

Kind of bracket and their order

— vinculums / bar

( ) parentheses

{ } braces

[ ] square brackets

These brackets are used in same order as given above. They always come in pairs,

opening and closing brackets. They are used for grouping. They help in providing
appropriate order of operation for mathematical expressions.

BODMAS: BODMAS is an acronym used to perform correct order of operation.

|B|0|7|/M|/A|/SI
brackets order division  multiplication  addition  subtraction

It helps to simplify the complicated mathematical expressions.
It is applied as:

Step 1: First simplify the expressions with brackets in the order given below.
Bar ———» parentheses ———» braces ——— square brackets.

Step 2: Follow by Division —— Multiplications.

Step 3: Follow by Addition ——— Subtraction.

Activities:

1. Give the students following expression and ask them to put the brackets, so that the
answer becomes 6 + 3 +4x 9 - 8 x 2




Ratio and
Proportion 6

(pages 34-39)

Ratio

In a class of 6 girls and 24 boys, there are 4 times as many boys as there are girls.

The ratio of the number of boys to the number of girls is 4 to 1.

We can express a ratio in several ways.

Using a division sign 4 + 1

Using a fraction %

Using a ratio sign 4:1

Definition: The ratio of one number to another is the quotient obtained when the first
number is divided by the second number.

Finding the ratio of two quantities of the same kind

To find the ratio of two quantities of the same kind, first find the measures in the same
units, then divide them.

Example: To find the ratio between the speed of a car and a bus travelling at different
speeds.

Speed of bus  : Speed of car
60 km per hour : 45 km per hour

_ 60
T 45

by reducing it to its lowest terms
4

3

A ratio is a relation that one quantity bears to another quantity of the same kind with
regard to their magnitudes.

The comparison is made by considering what multiple, part or parts the first quantity
is of the second.

If we say that the ratio of two quantities is 5 is to 6 we mean that the magnitude of the
two quantities has been compared, that is if one quantity has the magnitude 5, then
the other has a magnitude of 6.

A ratio is an abstract number given by a fraction. The numerator denotes the
magnitude of the first quantity and the denominator gives the magnitude of the second
quantity.

UNIVERSITY PRESS
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If the quantities to be compared are in different units then it is essential to express
them in the same unit to find their ratio.

e.g. If two sticks of length 2 m and 40 cm are to be compared; then the lengths
expressed to the same units are 200 cm and 40 cm respectively and the ratio of their
lengths is 200 : 40 i.e. 5: 1.

The colon inserted between the two quantities denotes the ratio and is read as 5 is to 1.

A ratio remains unaltered when both the terms are multiplied or divided by the same
number.

A ratio should be expressed in its simplest form.
To find the ratio of two quantities of the same kind:
Express the measures in the same unit and then divide them.

The ratio % can be expressed in its simplest form as %

Proportion

Definition:

A sentence which states the equality of two ratios is called a proportion.
Example: The ratio 4 : 6 is the same as 2 : 3

4:6:2:3

We read it as: 4 is to 6 as 2 is to 3.

It can also be written as: % = %

Terms of a proportion

In the proportion:

4:6 = 2:3

4 is the first term, 6 is the second term, 2 is the third term and 3 is the fourth term.

The second and third terms are called the means and the first and fourth terms are
called extremes.

In any proportion the product of the means is equal to the product of the extremes.
Example: In the proportion

5:20::4:16

the product of the means is: 20 x 4 = 80

the product of the extremes is: 5 x 16 = 80

We can use the above rule to find a missing term in a proportion.
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Example: Find the first proportional in
a:2:3:6

product of the means: 2 x 3 =6

product of the extremes: a x 6

product of the means = product of the extremes

2x3=ax6
B 2x%x3 _1
a= p =

Indirect or Inverse Proportion

If two quantities are related in such a way that if the first increases and the second
decreases, or vice versa, the quantities are said to vary indirectly or inversely. One such
example is that of the number of men needed to complete a piece of work in a certain
number of days. More men will complete the work in a fewer number of days.

The variation between men and days will be indirect.
Example: If 3 men can finish a piece of work in 4 days, how many men will do the job
in 12 days?

The ratio of men and days is:

men : days
3:4
x:12

We can figure out the answer in this way: fewer men will take more days to complete
the work, and more men will take fewer days, so the proposition is one of inverse
variation. If the number of men is increased the work will be done in fewer days.

Thus men : days
3 4
x 12

Draw arrows in the way shown, to indicate which numbers are to be multiplied:
x:3=4:12

3 x 4 = 12 x x (product of means and extremes)

_ 12
=12
x = 1 man

==
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Financial
7 Arithmatic

Percentage

(pages 40-46)

The word per cent comes from a Latin word per centum meaning out of hundred. It
means the ratio of a number to hundred.
The symbol % is used to denote percentage.

Example: 20% means 20
100

To express a percentage as a common fraction
% can be reduced to an equivalent fraction by dividing it by 100.
Example: Express 12% as a common fraction.

100 50 25

To express a percentage as a decimal fraction
When a number is divided by 100, the decimal point shifts two places to the left.

Example: Express 25% as a decimal fraction.

25% = 22 = 0.25.
100
Example: Express 2% % as a decimal fraction.

1o 1 _ 25
27%_22 /100 = 22

100
Removing the decimal point
2.5=2>
10

Expressing it as a decimal fraction.

25 %100 = _25_=0.025
10 1000

To express a fraction as a percentage multiply it by 100.

Example: Express > as a%.

4
3 =3 %100 =390 _ 759
4 4 4

To express a decimal fraction as a%:

Example: Express 0.06 as a%
0.06 x 100 = 6%
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When a decimal fraction is multiplied by 100, the decimal point shifts two places to
the right.

To find the percentage of a given quantity, write the % as a fraction and then multiply
it by the quantity.
Example: Find 40% of Rs 300.

Writing the percentage as a fraction: ~ 40

100

Multiply the fraction by the quantity: % x 300 = Rs 120

To find the quantity whose percentage is given.
Example: Find the quantity whose 25% is 50.
Suppose the quantity is x.

25 % of x =50

25 ofx =50
100
25x = 50 x 100

X = 50 x 100 =200
25

The above example can be solved by the unitary method as well.
When the % is 25, the quantity is 100.

» » 1 » » 2_5
’ 100
» » 50’ » » 2_5 X 50
100
=200

Profit, Loss, and Discount

We often buy things from various shops. Shopkeepers buy these things either directly
from manufacturers or from wholesale dealers. The price at which they buy the goods
is called cost price. The price at which the shopkeeper sells the goods is called selling
price. If the selling price of something is greater than the cost price, the shopkeeper
has earned a profit. If the selling price is less than the cost price, then the shopkeeper
suffers a loss.

Profit or gain = selling price - cost price

Loss = cost price - selling price

(a) To find the gain per cent, we first find the gain.

UNIVERSITY PRESS
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Example: An article was bought for Rs 120 and sold for Rs 150. Find the gain per cent.
Cost price = Rs 120
Selling price = Rs 150
Gain = selling price - cost price
=150 - 120 = Rs 30
Gain % is calculated on the cost price
ain

Gain% = Cost price x 100

=30 » 100
120

Thus gain = 25%
(b) To find the loss per cent, we first find the loss.

Loss = cost price — selling price.

Loss % = —195__ 100
cost price

Example: Find the loss % when a machine bought for Rs 1500 is sold at Rs 1000.
Cost price = Rs 1500

Selling price = Rs 1000
Loss = cost price - selling price
= Rs 1500 - 1000 = Rs 500

loss % = loss 00
cost price

=300 100 = 33%%
1500

(c) To find gain and selling price when cost price and gain per cent are given:

Example: To find the gain and selling price of an article when the cost price is Rs 120
and gain is 10%.

gain is calculated on cost price

19
gain = _g% X cost price

=10 w120=Rs12
100

Selling price = cost price + gain
=120 + 12

= Rs 132




R ——————————

Thus gain = Rs 12
Selling price = Rs 132
(d) To find loss and selling price when loss per cent and cost price are given:

Example: The cost price of an article is Rs 200, and loss is 5%. Find the loss and
selling price of the article.

Loss is calculated on cost price

loss = loss %/100 x cost price

- _
_IOOXZOO_RS 10

selling price = cost price - loss
200 - 10 = Rs 190

Thus loss =Rs 10
selling price = Rs 190

Revise the formulae for finding gain, loss, gain %, loss % and selling price before
proceeding to do the exercise.

Commission

A person who helps other people to buy and sell things is called an agent.

He or she charges a fee for his or her services, which is called commission.

The commission is calculated as a percentage of the sum for which an article is sold or
bought.

To find the commission on a sale of goods.

Example: Find the commission at 5% on a sale of goods for Rs 2500.
selling price = Rs 2500

commission = 5%

On Rs 100 the commission is Rs 5

5
» » 1 » » 100
> » 2500 7 >« 2500

100
Commission = Rs 125

Discount

Discount is the reduction in price of articles bought, which is calculated as a
percentage of the marked price.

To find the discount percentage

F—
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Example: Find the discount per cent on an article whose price was reduced from Rs 500
to Rs 450.

Original price = Rs 500
Reduced price = Rs 450
Discount = original price - reduced price
=500 - 450 = Rs 50

Discount on Rs 500 is Rs 50

» 1 %

> 100 = % x 100 = 10%
To find the discount and reduced price of an article.
Example: The marked price of an article is Rs 250. The discount on it is 10%.
Find the discount and the reduced price of the article:
Original price = Rs 250

Discount =10%
Discount on Rs 100 is Rs 10
» » i
1 100
» » &
25 100 X 250
Discount = Rs 25
Reduced price = original price — discount

= Rs 250 - 25 = Rs 225

Property Tax

Tax is a percentage of the total income from a house, shop, or other property, which is
payable to the government annually.

To find the property tax.

Example: The annual rent of a house is Rs 60,000. Find the property tax payable at a
tax rate of 10%.

Property tax = 10 % of Rs 60,000

10
100" X 60,000 = Rs 6,000
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Algebra

Arithmetic generalization

We use letters of the alphabet for number properties to simplify expressions in
Algebra; for example, a, b, ¢, x, y, z, etc.

The rules used in adding and multiplying real numbers are based on several properties.

Basic Arithmetic Properties
The following statements are accepted as facts:
1. Every pair of real numbers has a unique sum that is also a real number.
2. Every pair of real numbers has a unique product that is also a real number.

3. When we add two real numbers, we get the same sum, no matter what order we
use in adding them.

4. When we multiply two real numbers we get the same product no matter what
order we use in multiplying them.
Algebraic sentences
The group of words The sum of five and three is eight forms a word sentence.
When we translate this sentence into the numerical statement
5 + 3 = 8, = the equality symbol stands for the phrase is equal to.

Symbols meanings
= is equal to
is not equal to
is less than
is greater than
is less than or equal to

vV IAN VAR

is greater than or equal to
A number sentence consists of two number phrases called the members of the
sentence with a symbol between them.

If the symbol is =, then the sentence is an equation. If the verb is any of the other symbols
in the table above, the sentence is an ‘inequality’.
For example,8 -2, < 5 theverb

\/
the two members is an inequality

P
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Kinds of mathematical sentences

1. True sentences

A solution of a number sentence in one variable, is a value for the variable that makes
the sentence a true statement.

For example:a +2 =5

If we put 3 for a it becomes a true sentence, but the sentence is not true if a = 2,
became 2 + 2 = 4 and not 5.

We say that 3 is a solution of or satisfies the given equation.
In the same way:
24+42=2x%x2 4+2=
S 5
2x3=3x2 3 x3 =1

2. False Sentences

Sentences which do not give a correct relationship between the members are called
false sentences.

For example: 5+2 =4 8-5=2
3x7=14 4<2
5+3>10

3. Open Sentences

A number sentence may contain one or more variables. It is then sometimes called an
open sentence.

For example, 5x - 1=9
If we replace the variable by a number, we can obtain either a true or a false sentence.
Replace x by 1, 2, 3.

5-1=9

5(1) - 1 =9 (false)

5(2) - 1 =9 (true)

5(3) - 1 =9 (false)
In order to find the solution to an open sentence, we must find a value for the variable
that makes the sentence a true statement.

Algebraic expressions
Like terms

Terms that have the same variable are called like terms. They may, or may not, have
different coefficients.




Example: 24, 34, and 5a are like terms. Like terms can be combined to give a single
term, for example, 2a + 3a - a gives a single term 4a.

Unlike terms

Terms which have different variables are called ‘unlike terms.

They may, or may not, have different coeflicients.

Degrees in a term

The degree of a monomial in a variable is the number of times that variable occurs as
a factor, in the monomial.

For example: The degree of 2x? is 2.
The degree of x¥y? is 3. [1 + 2]
The degree of 5x®y® is 5. [2 + 3]

Monomial, binomial, and trinomials

Expressions are divided into three categories according to the number of terms in
them.

Monomial

It is an expression having one term only, for example, 4a, 342, 5b, 6c, etc.

Binomial

It is an expression having two terms, for example, 4a + 2b, 6a*> + 5b% 3x - 5y.

Trinomial
It is an expression having three terms, for example, 3a + 5b - 3¢, a* + b* + ¢, etc.

Addition of algebraic expression

Rules for signs in addition

The sum of two positive numbers will be a positive number.
The sum of two negative numbers will be a negative number.

The sum of a positive and a negative number will be the difference of the numbers and
the sign will be that of the greater number.

To add polynomials, we write the polynomials, and simplify by adding like terms.

1. Horizontal Method

For example, add 2x, 3x, 7x (like terms): 2x + 3x + 7x = 12x
For example, find the sum of: 2x - 3y and 5x + 7y

Arrange the like terms: 2x + 5x - 3y +7y

Add the like terms: 7x + 4y

F—
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2. Vertical method
When adding expressions, the like terms can be written vertically, one below the other.
For example, add 2x - 3y and 5x + 7y

2x - 3y
5x + 7y
7x — 4y

When like terms are added, the powers of the terms are not added. Only the
coefficients are added.

For example, add x* + 2x + 1 and 2x* - 5x + 7

X2+ 2x+1
2x2-5x+7
3x?-3x+ 8

Subtraction of algebraic expressions

For all real numbers a and b, the difference a - b is defined by:

a-b=a+ (-b)

1. Horizontal Method
[To subtract b, add the opposite of b]
For example, simplify: 12 - (-3) Simplify: -7 -1

12+3=15 =-7+(-1)
=-8
Simplity: -4 - (-10)
=-4+10
=6
Simplity: 12-8-7+4
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Group the positive terms and negative terms

=(12+4)-(8+7)

=16-15=1
Certain sums are usually replaced by differences:
Simplify: 9 + (-2x)

=9-2x

2. Vertical Method

The example below shows the fact that adding and subtracting the same number are
‘opposite’ in effect.

Subtract 5x - 3y from 8x + 2y:
8x + 2y
5x - 3y
-+
3x + 5y

P
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9

Linear Expression

An expression such as 3x = 6 contains only one variable x, and has only one solution
over the integers, 2.

Linear equation in one variable

An equation with one variable which involves linear expression is called a linear
equation in one variable.

For example: x +3=9

2x+5=5
8-2x=4
X

3 =5

2 _
5x—3—8

Solving an equation

To solve equations using addition or subtraction, we should know the addition and
subtraction properties of equality.

If the same number is added to equal numbers, the sums are equal.

If the same number is subtracted from equal numbers, the differences are equal.

Linear Expression

An expression such as 3x = 6 contains only one variable x, and has only one solution
over the integers, 2.

Linear equation in one variable

An equation with one variable which involves linear expression is called a ‘linear
equation in one variable’

For example: x +3 =9

2x+5=5
8§-2x=4
x/3=5
2/5x -3 =8
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Solving an Equation

To solve equations using addition or subtraction, we should know the addition and
subtraction properties of equality.

If the same number is added to equal numbers, the sums are equal.

If the same number is subtracted from equal numbers, the differences are equal.

Addition property of an equality

If a, b, and c are real numbers anda=b,thena+b=b+c andc+a=c+b.

Subtraction property of an equality
If a, b, and ¢ are real numbers and a=b, thena-c=b-c.
We can use these properties to solve some equations.
For example: x - 5=7
x-5+5=7+5 (adding 5 to both sides)
x=12
For example: a + 8 =3
a+ 8 - 8 = 3 - 8 (subtracting 8 from both sides)
a=-5

On the diagram, if we start at 4 and follow one arrow after another, we end back at 4.
Similarly if we start at 9, we end at 9.

|7 Add 5 —l
9 4
I— Subtract 5 J

We call addition of a given number and subtraction of the same number inverse
operations.

F—
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Compare the diagrams:

Add 2 Subtract 2
1 > 3 > 1
2 > 4 4 >
35 53
4 > 6 >4

If we want to subtract 4x from 6x, we add —4x to 6x.
6x + (—4x) = 2x

In other words we change the sign of the term to be subtracted. We can use the
horizontal and vertical method for subtraction as well.

For example, subtract 5x + 3y from 8x - 2y. the result is 3x + 5y
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Linear Segment
Basic geometric concepts

‘Plane’
A plane is a flat surface that extends forever in all directions.
A point is any position on the plane.

ZO
A plane
X Y ’
A plane is named by any three of its points.
For example, XYZ is a plane.
A line segment
A B

A line segment connects two points that are called end points.

For example, AB is a line segment. It has two end points A and B. A line segment is
written as AB.

A line: A line has no end-points.

A B

\

<
<«

It extends forever in opposite directions. A line is written as: AB
A ray: A ray is part of a line, with only one end point.

A B

\/

It is written as: AB

UNIVERSITY PRESS
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Intersecting Lines: Some lines intersect or meet at a point. The point where they
intersect is called the point of intersection.

point of intersection

Lines AB and CD intersect at point O.

If there is no point of intersection between two lines, they are said to be parallel lines.
A B

<
<«

\/

<
<«

v

C D
AB and CD are parallel lines.

Parallel lines are written as: AB || CD
We say AB is parallel to CD.

Angles: An angle is formed by two rays having a common end-point called the vertex.
An angle is named with the vertex in the middle.

A

arm

B  arm C
vertex

AB and BC are the arms of the angle.
Point B is the vertex of the angle.
We write an angle as: ZABC, ZCBA or ZB.
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Measuring angles

The basic unit of measuring an angle is the degree (0).
A protractor is used to measure angles.

To read a protractor

Place the mid-point of the base of the protractor and the zero angle on one ray of the
angle. The measure of the angle is read on the outside scale.

120

£LABC = 120°.

How to construct an angle of a given measure:
Steps:

1. Draw a ray OY with a ruler.
2. Place the mid-point of the protractor at O, such that the 0° mark coincides with OY

3. Mark a point X along the protractor edge at the given degree of measure of the
angle.

4. Remove the protractor and join X to O. £XOY is the given angle.

F—
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Constrction of angles
Kinds of Angles
We can use the corner of a page to classify angles:

L N\o

Obtuse angle Acute angle

right angle (90°) (more than 90°) (less than 907)

Congruent angles

Angles with the same measure are called congruent angles.

A X
60° 60°
B C Y zZ

We write it as: ZABC = ZXYZ

The symbol = means equal in all respects.

Construction of congruent angles

Follow the steps of construction as given in the pupil’s book.
To bisect an angle

Follow the steps of construction given in the pupil’s book.

To draw angles of given measurement using only a compass and a ruler

Follow the steps of construction as given in the pupil’s book.

Explain that the arc makes an angle of 60°.

OXFORD
UNIVERSITY PESS




N

/
//‘ \\ /
/ \ 600 /

60° 60°
_» \

The arc drawn from the 60° arc makes another angle of 60°.
Bisecting an Z of 60° make two angles of 30° each.

30°
30°

Bisecting an angle between 60° and 120° makes an angle of 90° (right angle).

A /
\ 1200 / 7/
\ / /
\/( 45° /
60° i
m/ R 45

Bisecting the right angle make two angles of 45° each.

To construct an angle of 135°

Explain: 180° - 45° = 135°

Draw an angle of 45° from the opposite end of the line and count the degrees from the
0° end.

To construct an angle of 150°

Explain: 180° - 30° = 150°

Construct an angle of 30° at the opposite end and count the degrees from the 0° end.
Sum of angles at a point

When two lines intersect four angles are formed. The angles opposite each other are
called vertical angles.

UNIVERSITY PRESS




If we measure the angles using a protractor, we will find that £' = /3 and £2 = 2*

When we add all the measure of the angles, we will see that the sum will be 360°
which is equal to four right angles.

If two lines intersect to form a right angle, then the vertical angles will all be right
angles and the sum of all the angles will be equal to 360° (four right angles).

90° + 90° + 90° + 90° = 360°
Construction of triangles
Triangles

A triangle is a figure formed by three line segments joining three points not on the
same line. Each segment is called the side of the triangle. Each of the three points is a
vertex of the triangle.

Types of triangles

Equilateral triangle: It has three equal sides.

Isosceles triangle: It has two equal sides.

Scalene triangle: It has three unequal sides.

Right-angled triangle: It has one right angle. The side opposite the right angle is
called hypotenuse.

Acute-angled triangle: It has one acute angle.

Obtuse-angled triangle: It has one obtuse angle.

Construction of triangles

Follow the steps of construction in the pupil’s book to construct different kinds of
triangles.

Circles

A circle consists of points which are equidistant from the centre.

Definitions

Circumference is the circular line around the circle.

The radius is the line segment from the centre to the circle.

A chord is the line segment which has its end points on the circle.

The diameter is the chord which passes through the centre of the circle.

A sector is a part of a circle of given radius and angle.

Construction of a sector of a circle and to construct a circle of a given radius
Follow the steps of construction in the pupil’s book.

R
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Area

In the figure the region bounded by the polygon is called its area.

A

The measurement that tells us how much of the plane is covered by a given polygonal
region, is called the area of the polygon. It is the number of square units required to
cover the region.

1m

" (c) /
(b) /
(a) /

/

If one small square is 1 metre long and 1 metre wide what is the area of the above
figures?
(a) 10 sqm (b) 12 sqm (c) It is difficult to calculate

We need to know how many square metres are needed to cover the above figures.

To find the area, we follow a formula for each shape.

Area of a square

To find the area of a square multiply the length of one side by itself.
Area = side x side = side?

Example: Find the area of a square of side 5 cm.

Area of a square = side’ =5 =25 cm?

UNIVERSITY PRESS




Area of a rectangle

To find the area of a rectangle, multiply the length by the width.

Example: Find the area of a rectangle if its length is 8 cm and with is 5 cm.
Area of rectangle = length x width = 8 x 5 = 40 cm?

Area of the four walls of a room
(a) When the room is rectangular
The area of the two opposite walls will be equal and can be calculated by the formula:
Area of 2 walls = 2 length x height
Area of 2 walls = 2 breadth x height
Areaofthe4walls=2xb+2bxh
=2(+b)xh
.. the area of the 4 walls = 2 (length + breadth) x h

(b) When the room is square
As the length and breadth of a square room are equal:
Area of the 4 walls = 4 x side x height

Area of a parallelogram

The region bounded by the parallelogram shown below has been cut into two parts,
labelled ‘1" and 2’

A
S
\
A
S
y

We can slide region 1 to the right until the two parts form a rectangular region. Since
the area of the rectangle is b x a square units, the area of the parallelogram is also b x
a square units.
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Area of a triangle

NN

< b >
- >

Triangle 1 and 2 are duplicates of each other. Triangle 1 has been moved in the plane
so that the two triangles together form a parallelogram.

The area of the paralleogram is b x a square units, then the area of each triangle will

1
be 5~ x b x a square units. If one side of a triangle is chosen as the base, then the
segment perpendicular to the base is the corresponding altitude.

| altitude

base

The area of the triangle is: = % x base x altitude = % xbxa

Area of a right-angled triangle
Since the height of a right-angled triangle is perpendicular to the base the formula for finding
the area will be:

% x base x perpendicular

Area of a Trapezium
Look at the trapezium ABCD.

a is the altitude (perpendicular height).
b, is the measure of the lower base.
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b, is the measure of the upper base.

AC is the diagonal joining the opposite vertices.

Area of AABC = % X a X b1

1

Area of AACD = >

xaxb,
Adding the areas of the two triangles.

AABC+AACD=L><axb1+L><a><b2

2 2
1

=5 xa(b, +b)
e.g. Find the area of a trapezium whose bases are 13 cm and 27 cm and its altitude is
20 cm.

b1 =13 cm

b2 =27 cm

a =20cm

Area of the trapezium = % xa (b, +b)

x 20 (13 + 27)

x 20 x 40

1
2

1
2

400 cm?
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Solids 12
Volume of a cube and cuboid

Cubes and cuboids are three-dimensional figures i.e. they have three measures: length,
breadth, and height. Volume is always measured in cubic units e.g. cubic cm, cubic m, etc.

Cube
A cube has all its sides equal.
To find the volume of a cube multiply the sides three times.

Cuboid

A cuboid has length, breadth, and height.
To find the volume of a cuboid.

Multiply the length, breadth and height.

Volume
Solid figures are formed from polygons. They have faces, edges and vertices.

face \/‘Z

edge

/ N

vertex
Cube Cuboid

The space that solid figures occupy is called volume. Since solid figures have length,
width and height, we use cubic units to measure their volume. The number of cubic
units needed to make or fill a solid figure is called the ‘volume’ of the figure.
Volume of a cube
Since the sides of a cube are all equal, its volume can be calculated by the formula:
Volume of a cube = side x side x side

= (side®) cubic units.
Example: Find the volume of a cube of side 5 cm.

V = (side®) = 5% = 125 cubic cm or ¢cm?®

P
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To find the volume of a cuboid:

Since the sides of a cuboid are not equal, to find the volume we multiply the length,
and height.

Area of a cuboid = length x breadth x height
Example: Find the volume of a cuboid 10 cm long, 6 cm wide and 4 cm high.

V =Ilxbxh=10x6 x4 =240 cm?
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handling 13

A graph is a way of representing numerical information or data . it helps us to compare
quantities and changes by just glancing at them.

(pages 88-95)

Graphs are interesting as well as time-saving.

To draw a graph we first arrange the data. Then we write out the information in the form of a
table. A graph is drawn on a special kind of paper which is squared. On the paper we draw a
horizontal line which represents the x-axis. We draw another perpendicular to the x-axis. This
is called the y-axis, and we draw bars to represent the data.

Now we select a suitable scale to draw the graph. For example, 100 km is equal to 1 large
square on the graph paper.

Then we mark the unchanging or constant quantities on the
x-axis and the variables on the y-axis.

Bar graph

Aids in making a bar graph

To construct a bar graph we need coloured pencils for shading and a pen or pencil.

Steps to construct a bar graph

1. Take a sheet of graph paper and draw two lines perpendicular to each other along
two thicker lines of the graph paper. The horizontal line is called the x-axis and
the vertical line the y-axis. Their starting point of intersection is called the ‘origin.

2. Along the x-axis mark the quantities which are constant or unchanging at equal
distances.

3. Choose a suitable scale to mark the heights of the bars along the y-axis.

4. Draw bars of equal width and of corresponding heights to the values on the x-axis.

Example: Draw a bar graph to represent the average monthly temperature in Lahore in
January, February and March.

MONTH| JAN | FEB | MAR
TEMP | 20°C [ 25°C [ 30°C

(Temp. in °C)

JAN FEB MAR

7




Pie chart

A pie chart is a kind of chart in which the data is represented in the form of a circle.
Since the total number of degrees of angles in a circle is 360°, so each sector represents
a fraction of 360°.

To find the number, quantity, or amount of a certain item represented on the pie chart
we can use the formula:

angle of the sector
sum of the angles

x total

For example, find the number of men, women, and children in a village with a
population of 3600.

Number of men = 140°x 3600 _ 1400
360
Number of women = 120°x 3600 _ 1500

360
1400 + 1200 = 2600

Sum of men and women
Number of children:

Total population = 2600
= 3600 - 2600 = 1000 children
We can also find the angle of the sector for the children:

360° - (140° + 120°) = 100°

100
360

The number of children = x 3600 = 1000

=
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