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NUMBERS AND

o OPERATIONS

Rational Numbers
and Decimal Nu@bers

Sub-domain

Students' Learning Outcomes
After studying this sub-domain, students will be able to: ‘t

*  Recall - Recognise, identify and represent integers (positive, negatl Qral integers) and their absolute or \
numerical value.
*  Represent whole numbers, integers and decimal numbers on g#n# @ line.
*  With increasing degree of challenge, use the concept o lue for whole numbers, integers, rational numbers
and decimal numbers, Q
*  Compare (using symbols <, >, =, <and =) and arr: C
rational numbers and decimal numbers.
. Identify and convert between various types @
» Recall H.C.F and L.C.M.,
. Identify and represent (on a number lin@{mal nu
0]

. Solve real-world word problemsm@\ pe @) ratlonal numbers.

. Verify commutative, associativ stributi & rties of rational numbers

. Round whole numbers, lntf:g%l ional
significance or decim, pto

k Use knowledge of %g 0 give

)

The ship is at
= sea level.
[ Sea level is 0 ft.

endl descending order) whole numbers, integers,

s and decimal numbers to a required degree of accuracy,

| places).
ate to a calculation; to check the reasonableness of the solution. /

The aeroplane is
at 3000 ft above
the sea level.

The fish is at

. ~750 ft below
The shark is at % the sea level.

—3000 ft below
the sea level.




2 /_ Mathematics 7 \

B RECALL §

You have already learnt about:

* Natural numbers (1, 2, 3, 4, ...) are also called positive integers and —1, -2, -3, ... are called negative
integers. The positive integers and negative integers along with zero (0) are called integers. i.e.,
s

— |
The set of integers Z = {0, +1, +2, +3, ...}. History |

—

* Natural numbers along with zero (0) are called whole numbers i.e.,
The set of whole numbers W= {0, 1, 2, 3,4, ...}.

When we arrange these integers on a line, then the line is called number li

< | | | | | | | S
o 1 | | 1 | 1 | =

» =3 i =2 =1 0 1 2 3

‘ Positive integers Give any hve real life examples in
' | which you use negative integers.

Negative integers ‘

o

* 0 is neither positive nor negative.
»  01is also known as neutral number/integer. ‘«

e =
—— |
l' 0 ' S i P t.
ety “‘f -, Keep in mind! [ kill Practice
2 2H- —

e —
The distance from 0 to -3 and 0 to 3 is same.
-3 and 3 have the same numerical or ab
value, The absolute value of -3 is denoted

\So, |-5|=5; —|-6|=-6

SO]V\E lowing:

|<10],—| 17,19 | and | -6 |

o arrange them in ascending and descending order.

bd

‘o earch out |
[ https://www.math-play. m@mmir\(':- bsolute-Value/Millionaire-Game-Absolute-Value _html5.html }
__ ~Q b

% @ -:f.tivity \

Display different ature cards in front of the students, they will be asked to arrange them in order from the
. smallest to th

t after taking their absolute values.

E— ]

Skill Practice
—

Represent  the following
whole numbers on the
number line.

(i) 880,730,540,990,670

(] 1000 2000 3000 4000 5000 6000 -

P Teachers' Guide . .

Recall and clear the difference among the natural numbers, whole numbers, integers and the concept of absolute
. value by using real life situations, in classroom.

P —




// Rational numbers and decimal numbers _\ '3

Place Value of Whole Numbers >

Look at the following place value chart:

Third period Second period First period

Millions Thousands Ones
Hu.n(;red Te.n Million Hutdicd din Thousands| Hundreds Tens Ones
million million thousands | thousands

9 8 7 - 6

9 2 3 3 0
9 8 * i@ 9

Let us consider 987436. +

P The digit 9 is at “hundred thousands place”. Its value is 9009&@

> The digit 8 is at “ten thousands place”. Its value is 8000 Ch"“e“ge |

P The digit 7 is at “thousands place”. Its value is 7000 nd the 7- diglt nurnber with the help of the

» The digit 4 is at “hundreds place”. Its value is 40 given clues: 2 is at ones place. The place value
of 1 is 100. 7 is not at the tens place. 4 is at

P The digit 3 is at “tens place”. Its value is 30. Q sand place. The digit at the hundred

» The digit 6 is at “ones place”. Its value i lS ousands place is sum of digits at thousands
and ones place. The digit at ten thousands is one

Comparlng and Or M more than the digit at thousand place. 7 digit are
1.1.3 Whole Numbers | 1 2,3,4,5, 6and 7 to make a 7-digit number.

Let us consider the numbers 98

Therefore, S lest number.
(i) In9874 98’?2 e digit at the hundreds place “4” is greater than “2”.

7%@? ;gm 3530 for comparing.
(1) In 923530, th t teng nds place is smaller than the remaining two numbers.
19)

Th , 987436 1s greater than 987219.
@ 987436 > 987219 ASCGdeﬂg order: 923530, 987219, 987436
, 987436 > 987219 > 923530 Descending order: 987436, 987219, 923530

Representation of Integers on the Number Line )

A Let us represent 2500, —1500, 1800, —2000 on a number line.

-3000 -2000 2000

'_ﬁl‘Teachers' Guide

|. Draw a number line on the writing board and ask the students to represent some whole numbers on the number line. |

P~ ay, Ny
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Comparing and ordering
of Integers

Skill Practice

1:1.5

Represent the following on the number line:
(i) 700, 100, 900, —800, —500
(i) 2200, — 1800, 900, 1500, 2500

Let us compare the given integers and write in
ascending and descending order.

436, —538, 483, 836
Integer that has negative sign, it will be smaller.
So, 836 > 483 > —436 > 538
Ascending order: —538,—436, 483, 836
Descending order: 836, 483, -436, —538

_.-Q—Sﬁrch out |

https://www.mathplayground.com/mobile/numberballs_f

/’_7'
if}‘ Remember' T

When we write the negative —) with a whole
number, then it becomes neﬁ teger expect zero (0)

Repre& dllowing integers on number line:

-50, 60, -30, -20, 10, 40
Vo Y

*  Teacher will provide a handout with some blank spaces for-digit or 3-digit numbers with positive and negative signs and

ullscreen.htm

an empty box in between number blanks for comparisa ‘@i ntegers.
*  Player | will roll dice and fill one blank of questio playe Il dice and fill the other blank then according to
positive and negative signs, players will determno h mg% een numbers(<,>or=).

1.1.6 § Representatlolr@ecng@ umbers on the Number Line )
Let us reprcsant the given de n@umb thc number line.
-7.5 , -5.0 , 4.8
|—'?.5| ) % | 3.0 | 4.8

Therefore;

S The player with greater number gets | pomt

Ascending order: —7.5,-5.0,-3.7, 0.5, 2.5, 3.0, 4.7, Descending order: 4.7, 3.0, 2.5, 0.5, -3.7,-5.0,-7.5

Place Value of Decimal Numbers >

Look at the following place value chart for decimal numbers:

Hundreds Tens Ones  |Decimal point| Tenths | Hundredths [Thousandths
2 3 5 . 8 9
2 3 5 T 0
2 > 5 g 7 4
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Comparing and ordering of Decimal Numbers>

Let us compare the given decimal numbers.

(1)

(1)
(iii)
(iv)

Let

|

Skill Practice
T—

Write the following integers on your
As, the digits at hundreds, tens and ones are same. notebook and arrange them in ascending
and descending order.

—890.550, —230.4‘130, —410.890

Compare the digits at the greatest place.

Now we move at tenths place.

At tenths place digit 8 is greater than 7.
i 022, k_-
So, 235.89 is greater than 235.70 and 235.74 & j\ hink! ;
At hundredths place, the digit 4 is greater than 0.
. On whi e price of one litre petrol
So, 235.74 is greater than 235.70 e m%;@jnd O
. J

By using symbols, 235.89 > 235.74 > 235.70 ).’
us arrange these decimal numbers in ascending and descendfléﬂgrder.
Ascending order: 235.70, 235.74, 235.89,  Desc order: 235.89, 235.74, 235.70

1.1

\@
1® 70, 80, 95, 35, 40, 45, 60

Represent the following on the numbebdine:

(1) 230, 130, 150, 100, 170, ]200

(iii) 1600, 1000, 1700, 150 , 200 (iv) 50, 60,25, 70,10, -35, 45
(v)  —225, 440, —400, LOONAS0 1‘58\ (viy 1100, 2100, —1500, —2500, 1600
(vii) -15.5,20.7, 1 & 5 (viii) 0.5,-0.7,-0.1,0.3,0.9,-0.5

Compare by usjng ol So arrange them in ascending and descending order.

(1) 235 235090, 245091, 245192 (i) 578901, 579803, 679807, 679817
(iii) 1@00026, 110028, 110027 (iv) 562389, 562399, 572390, 572381
Co@y using symbol >, <. Also arrange them in ascending and descending order.

(1) —8395, —8496, —8491, —-8394 (i) 503, 530, 556, -563

(i) —137,—138,-1886, 1308 (iv) —87650,—-78432, 78402, 78401
Compare by using symbol >, <. Also arrange them in ascending and descending order.

(1) 28.356, 28.343, 28.357, 28.532 (i1) 120.08, 130.08, 120.80, 120,01

(iii)  131.01, 131.08, 103.78, 113.08 (iv)  236.089, 236.219, 236.217, 236.207

i Teachers' Guide

‘ Ask the students to come in front of writing board, write four to five decimal numbers on the writing
board then ask them to compare these numbers and arrange them in ascending and descending order.

= <,
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m Identification and Conversion of Various Types of Fractions >

Hence, there are total seven types of fractions such as:

[Types of Fractionsj
Proper | [ Improper Mixed Unit I Likc ™ i || Equivalent
Fractions Fractions Fractions Fractions Fractions Fractions
e.g. ,l i etc. e.g., l _8_ etc. 'e.g.,3l, 23 etc.| e.g., i, l etc. .8 l, E ete.  —=Sha e.g., E, l ete.
276 5°3 2’5 5" 5 5°5 3 63
The concept of fraction is illustrated as: > _ & et
%' e y @—' Remember!
o

A whole pizza is divided into six equal _
The first four fractions are defined
parts. Here one piece of pizza is represented for a single fraction but other three
fractions are used to compare two or

1 . .
as —, where 1 is the numerator and 6 is the more fractions.
6

_— |
3’@5‘;—4 Remember!

w '._#_'

An improper fraction is always > L.

denominator. ..
: ¢ 3%, 2, Important Informati

=

Improper fractions are sometimes called{h&to eavy Tn@ ‘

To solve the unlike fractions * O

=2 3 —— o N}
3 c"n 3l ortant Information -~ + 7., ' Important Information |
and equivalent fractions, ] A
will have to use LCM an ctions can be converted into Mixed number is basically an
of the denominators. roper fractions and vice versa. improper fraction > 1.

‘ REC A{_‘@ 8 Least Common Multlples (LCM) and nghest\Commo'n Factors (HCF) :'

i L e AR R BT IR X
We havea@

earnt in previous grades to find out the LCM of two or more than two numbers.

=
2| Ha ' ™ 1 | /—,,;fwu‘g Keep in mind! —
2 36 ] 24 t] 12 24 36 12 12 .FT-‘__H‘_H—-_P .
21 18 5 12 » 6 *  Highest common factor is
_24 2 _12 also known as greatest
e w6 12 | 24 0 divisor (GCD)
common divisor :
3/9 .3, 3 . Th -
24 ¢ smallest common
3| 3 .1, 1 I multiple of two or more than
0 { bers is called le
I s 1 » 1 wo numbers is called least
HCF=12 common multiple (LCM).
kLCM=2><2><2X2X3X3=144 ) - J

- —
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D—{Conversion of Improper Fractions into Mixed Numbers)

[BETHTI N Convert —i- into mixed number.

— |
CIN N AN |- keepimminar
mTo convert % into mixed \J_J \J_/ \_u 1
in2—
b il divide 9 by 4. _2 S e e
number, we wi wide Y 4. R — ==
4i 9 4 4 4 ‘;r wFractional
-8 = ] =+ 1 + = \Q}le part Pt
1 L/ :
1
= 2+— =
Joaelonl -l
- 4 4

ii Conversion of Mixed Number into Imp % actlon

We fo]low the following steps to convert a mlxed num n improper fraction

Write the mixed number e.g.,

i . I h . i
m: ’ Multiply the whole numbe Kden@or ie, 2x5=10 | nt::[ t;;l;a;eby .
/Rule| 3 > Add the product to t@ ato dd 10+3=13

So, the Impropé ion IS‘S\O

a Actlvlty =
Students will workﬁérups of 4. icher provide cards of improper fractions and cards of mixed fraction

equivalent Wams Prepare at least 8 extra cards of improper fraction and mixed fraction also that do

not match. e the sets of cards to each group . Students will match the mixed fraction and improper
 fractiog t qual. The group who will match all the cards correctly will win.

[RBTE Rational Numbers )

We have learnt about different types of numbers such as natural numbers, whole numbers, integers and
common fractions. All these numbers are called rational numbers.

L —
. p _— s
J A number that can be expressed in the form of 7 where ] TR L g
' — I —
P, q are integers and ¢ # 0 is called a rational number. There are many situations involve

in fractional numbers. To include

such numbers we need to extend

our number system by introducing
| rational numbers.

The relationship among different types of numbers is illustrated by

the figure given below:

P~ ay, N
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(R__ational Numbers (Q))
NcWcZcQ ( I e
: ~ (__Fractions i)
P :.]I ! Important Information |, ( aegers (2 \ l i _ 3 etc
[aa L2, -1,0,+1,42,... ] 2% 5° '
The set of rational number is ‘ / ! —\
denoted by Q. ( Whole Numbers (W)) [ Negative Integers )

L 01,23 JLU 53ete, )
)

(Natural Nl:mbers ™) (

L 1,253, v )
B e
l' 3 c:r{_;: :, | Important Information St .

In % , the integer p is the numerator and the integer ¢ %s ominator.‘ (.
N
INWED Representation of Rational Nu on the Number Line>

Example 2 Represent g and — onnu er ine.
m Smce ~ and — are lmpnﬁ Zactlow is positive, so it will lie on right side

of 0 on the number line and _E is neg%glt w{l left side of 0 on the number line. Let us first

convert % and —8 into mixed nul\@ ‘\O

8 2
— = 2 RS
A’»’ ‘ : 3
So, — lles between 2 and e will dlilde the line between 2 to 3 and -2 to -3 into 3 equal parts.
Q) 5 :
$ 3 3
VR AT I N (Y Y [ O [ e, [ A (| O | oy | 5
I \U 1 I L] 1 ] 1 1 1 1 I | 1 L] l L] W | Cd
-3 -2 ~1 0 1 2 3

8 ; :
The rational numbers ? and 3 are represented on the number line as shown in the figure.

MM PS Comparison of Two Rational Numbers >

|
Remember!
| —
Every positive rational number is greater

than zero.

ﬂ Sadia used % metre ribbon to decorate the gift box.

Every positive rational number is greater
than every negative rational number.

4! ~ Tahir used % metre ribbon to decorate the gift box.

Who did use more ribbon to decorate the gift box?
P -
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- :

- @:f«‘f?é Keep in mind! |

R —

* If the denominators of two rational numbers are same, then compare the numerators, the rational number with
greater numerator is greater than other.

*  [f the denominators of two rational numbers are different, then convert them into like fractions by taking LCM of
the denominators.

To solve this problem, we will compare both the rational numbers.

As the denominators of both the rational numbers are different, so we convert the o like fractions.

Multiply all the fractions by a number so that their denominators

become equal to their LCM :
g 2o 10 \@dLCMofSandm
8 8x2 16 % 21 8 , 16
13 _13x1_13 @ e
16 16x1 16 &

Now, compare numerators

& 13 10 i/\@s
As, 13>10 0, 16 C,) 6" B

20 4, 8
202, 4
201, 2
R

3

16

Hence, Tahir used more ribbon than Sadia. LCM=2x2x2x2=16
g

Arrange the Rational Nl&b rs i ending or Descending Order>

To arrange the rational numbers in orde 1l have ollowing steps:
Write the giveg r@ nw ; Take LCM of positive
i with positive @mma denominators.
m ’ Write ga onalg r w1th LCM as the common denominators.

Example 3 Anan e following rational numbers in ascending and descending order.

@,30,15,]30 215 — 30 — 15 — 10
4 7 7 3 3 /5 - 15 - 15 - 5
g@ﬁﬁj aly — 38— 5 = 5
Multiply all the rational numbers by a number so that their .= 1L = | = 1
denominators become equal to their LCM LEM =2 % 3°X §= 30
Nc;-w,i = 4 %6 = E
5 5%6 30
T _ @
30 30
7 _1x2_ 14
15 15x2 30

P, §
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3 3x3 9

10 10x3 30

Now, since 24> 14>9>7
So, E>E>i>~?— = i>—>i>_i
30 30 30 30 5 15 10 30

. 7 3 7 4 , 4 7
Ascending order: 30’ 10° 15 ° 3 Descending order: —l § o
@ Activity | \ ¥,
[ ]

Students will work in pairs. Provide each pair with blank paper chits (4 or 5). A

of students will write some

rational numbers with different denominators. Each pair will now make all thz@ mators equal to their LCM. Now,

. each pair will arrange these rational numbers in the ascending or descendi

EXERCIR ;

1. Represent the following rational numberQ\mﬁ)er l@

’ 1 y
i - = ) =
(1) 3 (ii) - %(bl 5 (iv)
W 2 (v1) (vii) —2— (viii) 2>
8 OK 4
2. Convert: % ‘\
2
(1) 1— ﬁ i t@mper fractions
1 11
(i1) ?8 , 63 13 95 1ito mixed fractions
3. Put th: c@:; sign (>, < or =) between the following rational numbers:
.. 7 i oy —3 =5
ONNY |55 5 @ = [ ] @ =[] 3
. 5 7 ~ —19 -7
— — S 1 — _—
(iv) 1 L\ 2 o Il e ) — =
4. Compare the following rational numbers:
; 2 2 2 =3 -1
W =z . 3 i 35 5 ) = & 75
N 2 -3 = -7 . 3 5
LU T TR ™) 25 ¢ »
. 5 5 7 -3 ’ 1 1
(vi) 3= , 4— (vit) —-1— , — (ix) 3— 2—
9 18 ! 25 5 2 14
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S. Arrange the following rational numbers in ascending order:
. | 3 7 5 . 6 3 -9 13
B = s = 5 = 5 3 B = e T e 5 850
4 5 8 4 7 14 7 -14
Gy 2.5 2 3 w I, 3 2 1B
12 -4 3 8 8 4 5 8
6. Arrange the following rational numbers in descending order:
; 2 4 —4 —3 .. 4 13 7 7
& < .5 .5 > P
3 7 -7 - 5 ° =30 O -15
- 13 17 9 -5 -9 =4 -41
(111) é— — — — —

: By + {5 * 1B (i")ﬁ-’\g'@ 33 7 44
Operations on Rational Numbers ) &Q)
D—(Addition of Rational Numbers) 0{(&
ct1ons.

Addition of rational numbers is similar to the addition,.

Rational numbers having tWenominators

To add rational numbers with the same den@minators, ?b' their numerators and the denominator
remains the same. O

: &
In other words, if L and — arQw ration(numbers, then
PO «O
L d
% + Solve the following:
Xs 1
1 —

D
Ry

I |
Skill Practice

q - + - 4+ - =
2 9 9

For example - | i B
. 7 7 T 7

@ 2 4 3 2+4+3 9

— = = = —

13 13 13 13 13

Rational numbers having different denominators

To add rational numbers with different denominators, first make the denominators same by taking the

LCM as their common denominators.

— |
. 3 PR :

Danish purchased a cake. He eats — parts of the cake. | @Q7 Challenge '\ ‘

ﬂ K P r
~  Danish's friend eats 5 parts of the cake and his sister If E and — are two rational numbers

j i 4 = »

cats s parts of the cake. How much cake is eaten by lten; > .

2
them altogether? g4 @

- —
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@&a To solve this problem, we will have to add these rational numbers i.e., % o i

1
e 15
As, the rational numbers are unlike fractions. First of all, we will convert them into like fractions.

m. ' Now, multiply all the rational numbers by a number to ma.l%ir denominators

O

Find LCM of all the denominators. LCM of 10, 5 and 15 is 30.

equal to their LCM.

1 Ix6 6 4 4x2
10 10x3 30 5 5x6 30 15 15x2

Skill Practice
—

2 + i I 8 9 * 6 ¥ 8 @ Can you find out how much cake
30 30 30 & is left with Danish?
Hence, % parts of the cake is eaten by them. O

D—(Suhtractmn of Rational Nun&g)o;) \

Rational numbers §i\jng the fame denominators
" - -
To subtract rational numbers wi %Q d nators, we

P r .
subtract the numerators, the nator m the same. If E and E are rational numbers then,
3 p_r_p
q q q
Look at the follow amples:
2 2+2

In this case, make denominators same by taking the LCM as their common denominator.
Consider the following example:

P F :
If E and 5 are two rational numbers, then

pXSs—rxgq
qg*xs

P r
A

\
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-3 9
LTI eSS The sum of two rational numbers is e If one of them is 10° find the other.

-3 9
m Sum of the numbers = ? ; One of the number = ﬁ

The other number = Sum of numbers — one of the number

309 3x2-9x1  —6-9 -5
5 10 10 10 10
~15

Hence, the other number is F ;s

iii )—f Additive Inverse) For cach r‘m"é ber E there

An additive inverse of a rational number is the same ex15tan — such that

original number with the opposite sign. For example, the "k[_p _p p
Rl — =90

z 9’

additive inverse of -5— is _—S :
6 6

p— |
Skill Practice @ Hf:re 1s called additive inverse
i —4

o p
Find the additive inverse: (1) = Of
)—(Multlphcatmn of Rational N‘Q
To find the product of two rational num& and o
P 9 pxr pr
If — and — are two ratlona ers, {' = B = = = —
s s q xs qs

i duct f th t
1.€., Product of two sat @nu GURGEGE R iERe1S
Product of their denominators
Example 5 L 2 [—_ ] y [—_9]
@ 5 + 5 e

Remember! |
E—

Z 5 ﬁ] st [“_9 = 2%(=3)*(9) To multiply two rational numbers,
5 4 5 5x4x5 multiply the numerator by numerator
2 %27 54 27 and denominator by the denominator.

100 100 50

H Noor and Nazia planted their plants. The height of Noor's plant was —143 cm while height of
: Nazia's plant was % times of Noor's plant. Find the height of Nazia's plant.

___iTeachers Guide

Write some real life examples on the writing board to clear how to find out the
. difference of two or more rational numbers having different denominators.

=

_\
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‘é To find the height of Nazia's plant, we will have to multiply g by %

— |
71021 Skill Practice |
Height of Nazia's plant = Z X il = 1 ~ ;

3
. . 21 Ahmad's friend left — of a whole pizza for him, Ahmad ate - of
So, the height of Nazia's plant was = cm. 8 3
4 what was left. How much of the whole pizza did Ahmad left?

\D—(Division of Rational Numbers) g 8 hm Snnadin-
{ l s 1

Division of rational numbers is the same as division of a Hhie irierse Process of

fraction by another fraction. cation.
.. )
p ¥ ” I @ 1 — |
If — and — are any two rational numbers such that — % 8, then: ,;.;"'-mjj‘- Remember! |
# q § . Doy —
fined.

e
Division by 0 is unde

s pxs
—_ X — =

" e ——
Q \@ fl- 3 c"h"_,’: :, | Important Information
P
K @ It is important to note that when
m 2 B 22 & (-5) divide rational numbers the order
‘4§ £ 5x6 matters i.e.,

%0 W

‘k_ 3 | TSI )

@ 150

~ 150 15

‘2 To find out the number of pieces of ribbon, we will have to divide - by e
15
Number of pieces of ribbon = Ll A —
? — ]
10 I Skill Practice
L A =10 WS
W 1/5 1 Solve the following:
So, the total length of ribbon can be cut into 10 equal parts of (3 o 2] a3 _
3 10 10

length % metres.

= <,



|
EXERCISE 1.3

Add the following rational numbers:
5 4 g =l 9

(i) a and E (i1) T and E (1i1)
(v Zand = © 2 amd (vi)
Solve the following:
NN
o (5w 5 (A9

Subtract: @
3

(1) 4 fmm% (i) — from — iii) 3 from —

Solve the following:

- N

B - - (ii1)
7

v < (vi)

v )

(vii) i (

Solve the follow

: 7

0 <33 (i)
1

(iv$® = (vi)
4 7
-5 T 1 3 ’

(vii) T (—122) (viii) _45 % [—14) (ix)

Solve the following:

W50 @ 7673 )

. 16 -3 =21 .

(iv) = (~18) (v) = (E) (vi)

o (S i 10 (S
(vil) —12 = ( 6) (viil) — o 58)

' Rational numbers and decimal numbers GG

(2

7 =5
Y
-3

o

4 5 20

. —7
(iv) — from—-2
8
4 38
15 25

5 -(5)
12 9

= 5
9 12
-3 25
5 26
o
8
.3
e T 1%



. 16/_ Mathematics 7 \

7. The product of two rational numbers is I—{l) . If one number is ?3 , find the other.

8. By what rational number should we multiply _1%45 to get % ;

9. Find the additive inverse of:
. 3 . -7 -8 1
i = i) — i) =] — iv _?— V) —2—
O 5 (1) 12 & (15] ) 12 ) 13

25
10. Amna purchased 3 m cloth to stitch a shirt. If she used — m c]06®1tch the shirt. How
much cloth was left with her? Q

75 25
11. If 1 kilogram rice is to be packed in — kllogam packets, @r\'ﬂnd

(a) How many packets of rice will be packed?

(b) How much rice will be there in 20 packe& S % kilograms each?

12. Zara bought T litres cooking oil. She ug tres o1l for cooking. How much oil was left

with her? @
N\

Commutative, Assgciative and Distributive Properties of
1.1.15 ;
Rational Numb o

N4
Rational numbers have severa'(%l\ﬂct pf\' s, including commutative, associative and distributive

properties. A@ e
D-{Comm,%tive Property)

In commutati @Oeny, the order of operations doesn't matter. To understand this concept better, let's
look at an e: If Rakib has three apples in his bag and adds six more, then it is the same as if Rakib
has six apples and adds three more.

) Y e

(a) operty of Ratlonal N mbers w.r.t Addltlon é
i e i o L R R, b B e L, 78 a5 A R e R ok e 3 a C
The addmon of two ratlonal numbers is commutative in general. If % and ~; are any two rational
numbers, then:
a C (& a
b d d b
1 4 4 1
- —- = - 4 -
2 5 5 2

Example 7 Prove that:
-



// Rational numbers and decimal numbers _\ﬂ \

m Left Hand Side Right Hand Side
1 4 4 1
L= == R. == 4 —
L.H.S 2 5 H.S s T3
5+8 13 8+5 13
LHg— == RHS=——= = —
10 10 10 10

(sc LHS= RHS)
o A M S N B AN S i Oc

; (b) Commutatlve Property of Rahonal Nu mbers W. rt Multlphcatlon !

‘« gt s, o S R b

— |
=7 4 Keep in mind!

ie o)

The commutative property of multiplication means changmg the order o i iefe
=iy —-__

the numbers while multiplying does not change the answer. If — and + Commutative property does

not hold in subtraction and
EXE__'
) @
3 5 5 3
Example 8 P that: — x — = — x — &
rove that:  x = > x

W
.ER I

are any two rational numbers, then: e
division in nature.

| Solution 4 Left Hand Side , \@ Right Hand Side
)
’Z> 5.3
RHS=— x —
7 4
5x3 15
RHS= = —
7x4 28
o, LHS=RHS )
ii
The associativ. means that you can join or combine things in any order and still get the same
answer. F@\ e, Rakib went to the supermarket and bought ice cream for 12 rupees, bread for 8
rupees, and for 15 rupees. He gave the cashier 35 rupees for everything. He always got the same

answer not matter in which order he added them.

z,(a) Assocratlve Property of Ratlonal Numbers WL t Addltlon i

AT AR A A A S B T S A T A A S SN S e S P T

If E ,— and— are three rational numbers, then according to associative properties of addition, we have:
s

u o o
(p r] £ P [r t')
— = == =4[
q s u q \s u

3 .2 1 3 5 1

Example 9 R e e So il [ e =

IO oo (2+3) 4= 2+ (341
P



l

St

L.H.S=(§+§J o 2 LHS= >+ (§+1J
4 2)7%2 4 272
=(3+10]+1 =§+[5+1J
4 2 -+ 2
131 1 &
= — 4+ — = — 4 —
42 42 \b
1342 15 3+ 122Q
LHS= - LHS= =
4 4 \0 4
(30 LHS = RHS)

(b) Assoclatn"zé_Pn:bperty ot: mRatlonal N u mbers W.I. t Mulmtlon |
thn we multiply three numbcrs it does not matter how @up them because the answer will be the
P r
t

same. If — , — and — are three rational n
q s u

multiplication, we have
(gx_]x——% —x—§e’
Example 10 Prove that: | — x ;—.k\ @ =

en according to associative property of

| Solution 4 Right Hand Side
5 (3 1
LHS=2x[2x—
7 (2 3)
5 [SXI]
= = x
7 2x3
$ 5 3
= - M -
776
LHS=m =2 = 2 LHS=222 -2 _ 2
4x3 42 14 7x6 42 14
(' So, LHS=RHS )

i Distributive property of Rational Numbers w.r.t Multiplication over
Addition and Subtraction

p r t ; ; G o a3
If g5 and — are three rational numbers, then according to distributive property of multiplication
S

u
over addition and subtraction, we have:



@ 2 [3
q s

s

Example 11

Geilet

)

Solution

Example 12

Solution

&

1 Verify the
(1)

(iif)

p thaﬂx(u“) [2x ]+[2x4]
T = e 2 | = || = o e
ove 3 (375 3 3 5
Left Hand Side Right Hand Side
LHS—EX(lJri) Lns—(lejyz i]
T3 35 T 33
ZZXEHH) :(2x12 4]
3 15 3 x 3x5
2,1 Y
3 15 «@ 15
L.H.S=2 17 _ 34 _S=10+24=3_4
3x15 45 45
HS
oo (1) 7 N@ )
rove at. — o = — e =
4 \6 8 6 8
o L S —
Left Hand_S}dD Right Hand Side
N\
R R e\ e = [ln 2] (L ]
%\ 6 4 6 4 8
'&_ :(wz) (HIJ
AQ % 4%6 4%8
_1L.5 _2 1
é)o 4 24 24 32
LHS= s S L.H.S=E=i
4%24 96 9% 96
( So, LHS=RH.S )
-—

EXERCISE 1.4 1

following commutative properties:

7 7 5

—5 =) 3
X — = — X —
7 -2

(ii)

(iv)

7 -2 -2 7
_— 4 = = = ——
10 5 5 10
15 15 _15 15
26 45 45

X
26
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2. Verity the following associative properties:
3 @ 3 3 7 12~ =2 4 12 -2 4
13 = 12 15 =5 12 ; -5 10 1 =3 10 15
) | —+—|+—=—+|—+— (1v) —t— |+t ===+ =+ —
20 10 40 20 10 40 10 =20/ 30 10 \-20 30
3 Verify the following distributive properties:

6] [10 9]
— + =
7 11 4
Activity

—

L 2y 8y o 8. re 8 .10 (6 9
= ST e Y O A 2=
B 3 (9 # 6) (5 9) +[5 6] RARETRA G

. 15 (8 2 15 8) (15 2y (
() —x|—-= - | = x= 5‘
16 12 6 16 12 16 6 Provide a hafidows of associative property with

blanks, S w1ll roll 3 dice at once and will
; —4 8 4 —4 8 -4 4
(IV) —_ X — e —-—=— X — | — | — %X -
6 10 5 6 10 6 5

ﬁ bers in the same sequence on both
sides then they will solve both sides to find
Round Whole Numbers, ch?érs, Rational Numbers>

1.1.16

oth sides give the same answer.
and Decimal Numbers
G , Nimra wants to buy the pack of t& n% e tea pack is >
X Rs. 239.75. In such situation, much arpoun#ioes she pay? = Ty

@ . To solve this situation, \Qh@ay Rs. 240. This

procedure is kn0w1®
Rs. 15.15, tell the price of packet of

)—{Roun hole Numbe . :
chips after rounding.

i
& Tea @’m mind! ~
r_W

of all look at the digit next to the required degree of accuracy while rounding.

Skill Practice
—

If the price of a packet of chips is

If the digit is 5 or greater than 5, then we will add 1 to the digit of the required degree of accuracy.

«  [fthe digit is less than 5, then we will leave the digit as it is given on the required degree of accuracy.
. =-— T === =

@ 4 Let us round 3925 to the 1 significant figure, 2 significant figures, and 3 significant figures.

(3925 =4000 1 | significant ﬁgure) % Key fact!
= |

(13925 =3900 | 2 significant figures)

The number which is rounded to a greater number of

significant figures that number is more accurate.

(13925 =3930 | 3 significant figures)
- =~




/ Rational numbers and decimal numbers _\21
@ Skill Practice | '
[ : J

Round 48163 to the given degree of accuracy: (i) 2 significant figures (ii) 3-significant figures
ii Round Decimal Numbers)
s Let us round 24.3528 to the given degree of accuracy.
(i) 2 decimal places (i1) 3 significant figures \ l
(1) 24.3528 =24.35 (2 decimal places) (i1) 24.3528 = 24N significant figures)
— |
Example 13 Round 0.028635 to the given degree of accuracy. Skill Practice
(1) 3 significant figures (i1) 3 decimal places

aiza purchased two litres of petrol for
RS, 438.75. Can you round the number
to the given degree of accuracy?

DT () 0.028635=0.0286  (ii) 0.028635 = 0,028

iii Round Negative Integers) @ i
(ii) 1decimal place )
While rounding the negative integer, the number 4 2 e
which is close to the zero (0) is greater number Q p “‘; .__., Keep in mind! | ™
which is far from the zero (0) is smaller num al part of a decimal number, all zeros before a
¥ atids rotind L A3%66 6 4he given -zero digit are not significant but all zeros after a
> n-zero digit are significants,
of accuracy. \
(1) 2 significal Qres KO s
@) 3sien ?" Remember! |
g T—

In negative integers, the procedure
to round integers is different from

A®@$® When round

(1) —43566 = _430%2 significant figures) towards zero (0)
= (2 significant figures)

the procedure to round whole
numbers,

— |

When round Skill Practice

away from zero (0)

How many significant does 0.0789
When round
(i) —43566 = —43500 (3 significant figures) towards zero (0)

=—-43600 (3 significant figures)

. iTe_ache_rs' Guide

Write some negative integers and decimal numbers on writing board. Call out students in

have?

Skill Practice

When round Round 53278 to the 2 significant

away from zero (0) | g6 and 3 significant figures.

front of writing board. Ask them to round the numbers to the required degree of accuracy.
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i\D—(Round Rational Numbers)

Aslam bought % kilogram of rice. How can we round the number to the given degree of
@ ' accuracy?
(i) 3 decimal places (i1) 2 significant figures (111) 3 significant figures

25
— = 1.388889 = 1.389 (3 decimal places)

@ 18

25
(11) E = 1.3888889=1.4 (2 significant figures)

(i) 3 decimal places

(ii) 2 significant figures

(111) — =1.38889=1.39 (3 significant ﬁg/(@k (iii) 3 significant figures
\

11.17 Use Knowledge of Rounding ive an Estimate to a
: Calculation; to check the Reasqnbleness of the Solution
h

&

Sometimes, in our real life, we are unable to find_tle adtual value of any object or thing, then to solve

this situation we have to round or estimate the e to th r@red degree of accuracy. When round a
!'%ay or may be diffcr from the actual value.

number, we obtain an estimated or approxim&% value t

If the difference between the approxim / estimfat

— gt :Prz" ~ Keep in mind! ———
value and actual value i1s small, then Sye%can saythat the ( B —
restlt of solution is reasonable. * \ The difference between the actual value and
approximated / estimated value is called an error.
Error = Actual va pproxfated value \
Find the @of 2 and 15.7156 after rounding 3 decimal places. Also check the

solyfion 1s reasonable’or not?
%f all round 24.8356 and 15.7156 to the 3 decimal places.

24.8356 = 24.836 (3 decimal places) ; 15.7156 = 15.716 (3 decimal places)
pproximated sum = 24.836 + 15.716

|
=40.552 ,_@ Skill Practice —\
Actual sum = 24.8356 + 15.7156 et

283 x15.2

Find the approximated value and

=40.5512
Error = |Actual sum — Approximated sum| error. Also explain regarding the
=140.5512 — 40.552| reasonableness of the solution.
— 1-0.008| ’ d
Error = 0.008

The value of error is small. Hence, the approximated sum is reasonable.

P —
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Students will work in pairs. One student will roll the dice to make a 4-digit number. Then his/her partner will roll

the dice to make another 4-digit number. Estimate the sum of the first and the second number. Add the numbers.

Make a table of 6 by 2 (6 rows and 2 columns) on the sheet with headings estimated sum and actual sum. Students

will record their estimated sum and actual sum. Repeat steps 2 to 7 five times. Compare the answers with the
estimated sums. Are the answers reasonable?

EXERCISE 1.5 (3E
| O

Round the following to the given degree of accuracy:

(1) 87932 (2 significant figures) (i1) 3890@ 1ﬁcant figures)
(111)) 790253 (2 significant figures) (iv) significant figures)
(v) 18954 (3 significant figures) (vi 5980 (3 significant figures)

Round the numbers away from zero (0) as givga.
(1) —27.3289 (3 significant figures) C.()
(i)  —12569 (3 significant figures) Q
(v)  0.003857 (3 significant ﬁgur

=59058 (2 significant figures)

§ 2 7.238 (2 significant figures)
0.0467453 (3 significant figures)

Round the following to the sta &cmma] places or significant figures:

(1) — (2 decimal pl@ (11) 2— (3 significant figures)

(i) — (3 d%@aces% (1v) ?—9 (3 significant figures)

(v) E&cimal places) (vi) g (3 significant figures)

R it following to the required degree of accuracy:

(1) 25.359 (2 decimal places) (i)  0.002897 (3 significant figures)
(i)  0.0878 (3 decimal places) (iv)  17.00597 (3 significant figures)
(v) 0.0005246 (3 significant figures) (vi)  13.5876 (3 decimal places)

Compare your approximated value and accurate value. Also check is the solution reasonable or
not?

(1) 4.281 + 2.157 (2 decimal places) (i1) 3.348 — 2.104 (2 decimal places)

(i)  2.281 % 3.567 (2 decimal places)

P~ ay, N
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| SUMMARY |

»  The positive integers and negative integers along with zero (0) are called integers. i.e.,
Z=10,%1, +2, 43, ...}
*  The only whole number zero (0) is not a natural number.

* 0 1is neither positive nor negative. 0 is also known as neutral number/integer.
. P . .
* A number that can be expressed in the form of F; where p, g are 1ntegersab # 0 1s called a

rational number. The set of rational number is denoted by Q. O

« In g , the integer p is the numerator and the integer ¢ # 0 is the ds@fnator.

»  If the denominators of two rational numbers are same, th co@are the numerators, the rational
number with greater numerator is greater than other.

*  If the denominator of two rational numbers are d %en convert them into like fractions by
taking LCM of the denominators.

* The smallest common multiple of two Qnore t@o numbers is called least common
multiple (LCM).

*  Every positive rational number is gr@r tha@ Every positive rational number is greater

than every negative rational num@& K
*  The difference between the a@value@pproximatedf estimated value is called an error.

« The followmg are the e 1€8,0 al numbers:
a
* 3T F (com%ve property of rational numbers w.r.t addition)

(commutative property of rational numbers w.r.t multiplication)

t r f
. —) +—= —+ [— + —) (Associative property of rational numbers w.r.t addition)
q s u q s u

P ¥ t p r t o ) o
- (— X —) A E X [—q b ;) (Associative property of rational numbers w.r.t multiplication)
+  Distributive property of rational numbers w.r.t multiplication over addition and subtraction.

' EX[?+E]:[EX?]+(?‘E) ' Ex[}"‘ﬂ(@"”?]‘(&"x'ﬁ/)

Yo




Sub-domain Simplification

Students' Learning Outcomes \ I
After studying this sub-domain, students will be able to: O
v
. Recognise the order of operations and use it to solve mathematical expressions irn@ hole numbers, \

decimals, fractions and integers. ‘\'

O

BR

ACKETS

Mathematics involves dire ealth and finance. A mathematical expression consist of

=
ﬂo busi
fractions, integers, whele\ntifnber decimals along with mathematical operations. To solve the
mathematical expression a special technique and conceptual procedure is required. technique. In a

ﬁ, the order to apply the mathematical operations plays a vital role. In order to solve

mathematical ex
the mathematy ‘z‘ression, BODMAS rule is used. It guides us which operation is used first.

— E— |
Brackets [{C )} i 3| Remember! ——
g5
order or of or power X oryx The procedure to simplify the
mathematical expression is known
Division = as simplification. )
. . . - — |
Multiplication x S History
P
Addition + Achilles Reselfelt introduced the
"BODMAS" rule.
Subtraction =

\
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Brackets > <Step l)q Vinculum or bar o

In a mathematical expression, brackets

P <Step M Round, curved brackets ()
are used to group/gather along with
mathematical operations. <Step SN Curly brackets or braces { }

i.e., +, -, x and +. To simplify a <StepM Box brackets ot square brackess [

mathematical expression, the given

. a— t \
order of brackets is used. yw out | hitps://www.livewg ‘@Bls.coulfbp%iiﬂ uz
: o) ,

¢ &
G Let us solve the given mathematical expression using BODMA d order of brackets.

L= @
W  simplify: 18+2-[3x5—{12-6- (—6+
m 1842 [3%5—{12—6- (—6+8§

18+2-[3%5-{12-6-(-6+

\ ﬁ@.L Find Answer

12+3-8+3-5-6=[7]

solved bar or vinculum
=18+2-[3%x5-{12-6— /—%-Jiﬂwnf}gl(eepinmind! l

| p——

=18+2-[3x5-{12-6 @ Sol@@d brackets | When expression has subtraction
and addition, then it can be
= B+2-B% 5 solved from left to right.
=18+2-[3x5 solv@y brackets
=18+2-[1 a DMAS rule
=18+¢2 Ive rackets

= :6 apphed BODMAS rule

e ) PR implify: 2.25 + 8.5 X [2 x 1.37 + {3.2 - (52-3.2 + 5.2)}]

Solution 2.25+85%[2x1.37+ {32—(52-32+52)}]
=225+85%x[2x137+{3.2-(5.2-3.2-5.2)}] solved bar
= 225+85%x[2x 137+ {32—(=3.2)}]
=225+85x%x[2x 137+ {3.2+ 3.2}] solved round brackets
=2.25+8.5x[2x1.37+ 6.4] solved curly brackets

) i Teachers' Guide

Clear the concept by applying mathematical operations when the expression has
subtraction and addition by writing some examples on writing board.




— ' Simplification | N
/ implification \27.

=225+85x[2.74+6.4]

=2.25+ 8.5 x 9.14 solved square brackets
=0.265 x 9.14

=2.4221

. — | . .
/—%1—‘ Keepin mind [

——
When expression has multiplication
and division, then solve division first.
When expression has multiplication
and division, then it can be solved from
left to right.

)

Example 3 Simplify:

| Solution 4SSN\
3 |3
o1l
3 |3
o1 L
3 |3
=21+ 1l
3 |3
=2—= 11
| 3
=21—: 1l
3 3 0
: *
=2%+ 1%—@1+
_sla 21@}
:: 5 0
A 11_21_{E}
3 13 5 |30
- 2l+ 11_21_ﬂ] solved curly brackets
3 03 5 30
_21;@_2_&}
313 5 30
gk, w}zl{ﬁ}
3 | 30 3 30

/ _ﬂt Teachers' Guide

sfé*&

%gi brackets

-
O
QO

nculum

]
/—@; Challenge
[—

Use each of the digits 1, 2, 3,4, 5, 6, ...,
9. Place appropriate operation symbol

and brackets to drive the given answers.
R

£5 h'd
4x2+(1x3x5) 23

14

16

2

39

B

Quick mental test by writing some question on mixed operation e.g., 22 + 11 x 10, 50 + 60 x 5,

| 50+ 5+4 x 3 etc., on the writing board to clear the concept of

BODMAS.
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1 =30
= e
3% 357 solved square brackets -
/7/ _30" i‘;@é_ Find Answer
)/ 357" 12 x 14+2=[7] j
-10
© sl

EXERCISE 1.6 \ 6&

1. Simplify the following:
(1) 70+[10+20-2 {8-2+3}] (i1) [5+{2@ 4+12)}]

(i) 12x8—[64— {18 +(9—6-3)}] (iv) 9x [@{12 (10-6-2)}]

. (83D - s dit ozt gl al)lism2
(v) 8x9-[32-{24+(8-4-2)}] (vi) %T 5><{13+(22+13 26]}0f13}
L 17 245 (4 st
(vii) 15[3*{2 (3 121#— ] 2() 3= x ZT(

Gy 1o 1l 3——2— a1
5702571 4

(x) |:3§—{1— 1— 3——2& io%(l) [3+{1.25x3.85+(5.64-2.7+14)}]

(xii) [2.35+ {12.099 + ((\@ 2.1 3

(xiii) 15.165 = [LLA %SXZO(S 2.02)}]

(xiv) 08><[4\®{0555 (0.2 +0.02 +0.002)}]
(xv)$ 1.026 + {1.123 x (9.261 + 2.345 + 5.432)}] % 2.03

-~ | SUMMARY S,

*  The procedure to simplify a mathematical expression is known as simplification.

*  When expression has subtraction and addition, it can be solved from left to right.
*  When expression has multiplication and division, then it can be solved from left to right.

« BODMAS rule: BIOID MIAIS

Brackets .

OO
\ I L S S




Sub-domain

Students' Learning Outcomes

After studying this sub-domain, students will be able to: $
"

* Use language, notation, and Venn Diagrams to + Describe and perfqu
represent different sets and their elements. (natural intersection, differ

complement).

numbers, whole numbers, integers, even numbers, Verify the folloveithe:
odd numbers, prime numbers) ;

SRS
*  Identify and differentiate between: » 4 & U
i.  subset and superset : B) =4“~ B"

ii. proper and improper /\ A B =AU B
iii. equal and equivalent

iv. disjoint and overlapping. @

Do you know about the
importance of
vegetables and fruits in your life?

Which vege
and fru
like

Vegetables and fruits are the excellent source of
minerals, vitamins and potassium. Eating vegetables _
and fruits everyday is important for healthy life. ;

‘ Introduction ’

In this world, there are many things or objects which exist in collections or groups form. We use many
words in our daily life to explain the collections or groups of things or objects e.g., a hive of bees, bunch
of flowers, collection of different kinds of coins, a team of cricket players, group of animals etc. But, in

Mathematics, for collection of objects or things, we use the word “Set”.

= <,
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Set is a fundamental mathematical concept that allows us to group objects. It is an important part of the
study of mathematics and computer science as well as other fields like probability and statistics. Let's

understand the concept of a set and its types.
|

e

/—[H History ———— . e

"t — @ Activity |
George Cantor (1845 — 1918) was a -
German Mathematician. He played
an important role in the creation of
the set theory. He is known as the
founder of the set theory.

—

Visit the nearest market with your parents and find out
the different sets of objectsfthing@note down on

your notebooks. O

Zain went to the market to buy some
y items/objects for his 2 children for \
going to the school.

In set 4 and set B, all things are well defined and dl{@

1/ \%“ Remember! | e g =i K S

A set is a collection of well defi %stmctq} «  The objects of a set are called elements or members
Well defined: An objectisd there is of the set
nothing to describe it more * Object may be numbers., names, symbols,
\ Distinet: Each obje set must be unique. . geometrical shapes etc. )
| 3 1 tétion of a Set>
* Sets are Tépresented by capital English alphabet 4, B, C etc. The elements of a set are written in
curly brackets “{ }” and separated by commas (,) . N
fﬁ Symbol |
For example,

Curly bracket or braces. Ged € belongsto, € does not belong to
| bed |- soonor continue on
[r ! ced T —
: ={a , b, e , d} _ =" Teachers' Guide
It is a set and L 1 1 ) deAd ¢
represented by “A4”. [ but Clear the concept of set by using the set of real
The elements a, b, ¢ and d are {a} ¢ A life objects. Also tell them the difference
called the elements of the set. between the well defined and distinct by using

| real life objects.

P —




/ Sets
Example 1 A={1,2,3, 1} is a set or not?

m The elements of the set 4 are not distinct, | Tick (v') which are sets and cross (X) which are

not sets.

={a,byc,dd},[ ] C={a,0,0,0}[ ]
= {Red, Blue, Green, Blue} [ |

— | — |
- @ Skill Practice | Actiyity —
—

If4=1{2,7, 8}, put € or & in the given boxes. In the classr@ nd out the different

because “1” comes twice.

So, 4 is not a set.

) . sets of or things and note down
(i) 2[]4 (ii) 6[ 4 (iii) 8 ]4 i \ ik
L RN | 4
oq s |
Some Families of SEtS> Brain Teaser!
—
* Setof natural numbers = N = {1,2,3,...} The collection of five months is a
@ set or not? If no then explain.
» Setof whole numbers = W= {0,1,2,3,...} /\
|

Il

» Set of integers Z = {0,+],+2

n empty set has no element and it is

» Setof odd numbers = {+1, +K ».
represented by{ | or ¢. It is also called null set.

S 0 G
Set of prime numbers 0& }
Expressing 0@

A set can be expressed ms ay
(a) Tabular form oster fo (b) Descriptive form (c) Set builder notation

-
P

4a sz 1
e \Tw .J, Keep in mind!
| —

+ Set of even numbers
+ If a set has only one element, then it is called

singleton set.

When all ents of a set are written within the curly
bracket “{ {7 and clements are separated by using
commas (,), then it is called tabular form. For example,

Order of the elements in a set does not matter. e.g.,
A={a,c,d.f.k} or A={fd a,c, k}

A4=10,1,3,5,7% : B={a,b,c,def} el e
R
C {10 S IS, 25 20} D = {Raza, Hamza, Ayesha} Skill Practice |
SO - —
,g:L) = DescrlptivengrTw Write the descriptive form of sets in the tabular form. ]

When all the elements of a set are described in words form, then it is called descriptive form. For

example, A = Set of multiples of 5 B = Set of vowels in English alphabet
C = Set of days of a week D = Set of the first five solar months

- —
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RN "‘"t

—— |
Remember! —
[

When all the elements of a set are expressed by using| « The symbol “” is read as “such that”

t BmlderhNotatlon 1 |

mathematical notations, stating all the properties of elements | ©  The symbol “A™is read as “and”

: ; o . . »  The symbol “v” is read as “or”
given in a set then it is called set builder notation. For example,

»  The symbol “€” is read as “belongs to”
A=1{0,+2,+4, +6, £8, ...} is expressed in set builder notation - /

as:A={x|x€kE}. \l S
Practice

=10,1,2,3,4,5, .., 15} is expressed in set builder notation
m iven sets in other
\ escriptive form).

as: B={x|xe WAx<15}

EXERCISE 1.7

1. Write the following sets in tabular form: &

(1) A = Set of the first five odd numbers. & Set of the days of a week.
(iii)  C = Set of the last five English alphabet.

(iv) D= Set of the even numbers greater less.than 25.
(v) E={x|xeZA-9<x<12} (v x| xe O}
(vi) G={x|xeNax<I15} Set of the first seven prime numbers

(2]

Write the following sets in descriptif &orm:

(1) A=1{3,6,9,12,15,1& %1) ={a,b,c,d,e, f,g h,ij,k L, m}

(ili) C={y|yekE} (w) D = {4, £5, 6, ..., £20}

(v) E={x|xeNna } 0 (vi) F={0,1,2,3,4,5, ..}

(vil) G={l13, 1% sy %} (viii) H= {25, 30, 35, 40, 45, 50, 55}

3. Hd={1,2,3, 4@}. then fill in the blanks by using symbols € or .
(1) 2 am 7 4 (i) 4 A4 (iv 6 A
(v) A (vi) -5 A (vit) 10 A4 (viti) 5 A4

4. Write the following sets in set builder notation:

(1) A = Set of natural numbers less than 50 and divisible by 4.

(i) B =Set of integers between —5 and 5.

i C=11,3,5,7,9; 11,13,15}

(ivy D={10,11, 12,13, 14, ...,25}

(v)  E=Set of the last five solar months.

(vi) F={20,-19,-18,-17,..,0,1,2,3,4,..,20}

(vil) G = Set of odd numbers between 24 and 38.
(viii) H= {10, 20, 30, 40, 50, ..., 100}

P~ .y,



Venn Diagram >

The Venn diagram is a pictorial way of representing sets and their
relationship. Circles, ovals and rectangles are used to make a Venn

diagram. Rectangle is used to show the universal set and circles or

ovals are used to show the sets under consideration,

rectangle. Venn diagram is often used in mathematics, but it can also

be used in every day life to represent relationships between things.

Venn diagram
Example 2
A={1,2,5} and B={3,4, 5% \Qp
” . Draw a r glea t
to repre&e u set.
Draw circles w1th1n e ctan (g represent
' the other sets. ¢ he (:1%~ write the
relevant ele @1 irc
m _ ’ Write t e nin ts outside the circles
; but wit reté
— |

Searchout l@f\w\w\antrzamsum.orgfsof’tWarefswfstartv:r J

day/students/venn diagram.asp

inside the

,QZ)

John Venn (1834 - 1923) was the
inventor of Venn diagram. In 1880,
the Venn diagram was introduced
by John Venn.

o F —
-+ 3, 2, Important Information
aAa

: A set is called
t which has all the
s of the sets under
@sdemtiom It is denoted by U.
or example,
If 4={2,4,6,8}
B =11, 2, 3,5, 7, 8}, then
universal set (U) is
U={1,2,3,4,5,6,7, 8}

. i

1,2,3,4,5,6,7,8,9},

Draw a Venn diagram to represQ@:llowing sets: U=

LB e
3,2, Important Information |
= .

A set is called an empty set which
has no element. It is written as:

tjord

Sets are classified by how many elements they have and how they relate to other sets.

| —

Subset
—

set B, then the set 4 is called the subset of the set B and we write it as

A € B. The symbol ‘S’ stands for ‘is a subset of”. For example,

A=1{1,2,3} and B={1,2,3,4,5,6,7, 8}

If all the elements of a set 4 are also the elements of a

U

Here, we can see that all the elements of the set 4 are elements of the set B. Therefore, 4 € B
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We can find many examples of subsets in everyday life such as:

“ % i | : =y — '
1. If we consider school items in a bag as one set, then the set of L s

books is a subset.

2. If all the classes from 1 to 8 in a school form a set, then the sets
of class 1 and class 2 are its subsets.

Super Set

~ If a set 4 contains all the elements of a set B, then the

Remember! |
i. Every set bset of itself.
set Aisa superset of a set B and we write it as 4 o B. For example, | ..
ii. Empty subset of every set.
A=1{a b,c,d} and B= {a, b, c}

~
Here, we can see that the set 4 contains all the elements of the set B. ~0
Therefore, A o B or A is a super set of set B. r.

There are two types of subset, namely, proper subset and Im&@

subset.
[ ,,,{ . Search out |

Use the following online video link to explain types of sets

/wWww.youtube.com/watch?v=8dup8yGwBhM ]

¢ clements of the set 4 contain in the
A. It is denoted by A < B and read as
d} and B={a, b, c, d, e}

- Proper S“ESSE__; A set A is a proper subseQ B if
|

set B but at least one element of the set B is 1 eme

set A is a proper subset of set B. For exam

Here, we can see that all the element he set 4 cofftain in the set B but set 4 does not contain all

elements of the set B. So, the set A i per, L@t fthe set Bor 4 € B.
Improper S“bSEt g If setg%a su set B and set B is a subset of set 4, then 4 and B are
by A € B and read as set A4 is an improper subset of the set

improper subsets of ea 3
B. For example, if 0,2,4, and B = {4, 6, 2, 0}, Here, we can see that 4 and B are subsets
of each other beca@l the elements of the set 4 are contained in set B and all the elements of the set B

are contained iy @ Therefore, A and B are improper subsets of each other.

i Note

Example 3 Write three subsets of the set {0,1,2,3}.
All the subsets of any set except the

Solution Three subsets of {0, 1, 2, 3} are ¢, {1, 2}, {0, 1, 3}.

Example 4 If X={a, e, i, o, u}, then write any four proper

set itself are proper subsets. Empty
set 18 a subset of every set. Empty

subsets and an improper subset. set has no proper subset.

Four proper subsets of {a, e, i, 0, u} are ¢, {a}, {b} and {a e, i, u}

Improper subset of {a, e, i, 0, u} is {a, e, i, 0, u}.

iTeachers Guide Write the set which has no proper
subset? Which set has only one subset?

What is the difference between {a, b}
' and equal sets, disjoint and overlapping sets by using real life objects. | and {{a, b}}?

Clear the concept between proper subset and improper subset, equwalentl
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A — R |
Equivalent Sets * Ty, gets 4 and B are said to be 2o Biats Tenscrd
= '-__--_-q —

Tick (v') which are equal sets and cross
(*) which are equivalent sets.

(i) 4={a.0.0};B={1,4,5} ]
(ii) 4 = {Amna, Ali} ; B= {Ali, Amna} [ |

equivalent if they have the same number of elements. We write it
as A—B. For example, A ={a, e,i,o,u} and B= {1,3,5,7,9}

We can see that number of elements in set 4 and set B is 5. So,

the sets 4 and B are equivalent sets or A«<>B.
|

Search out | @ >
ractice
https://www.transum.org/software/sw/starteroftheday
Mak objects.

/students/venn diagramMatching.asp e at least two pairs of equwale@ts using real life

'L‘—— —
' Equﬂji; If sets 4 and B contain the same elements, then t A and B are equal sets. We
write itas A = B.e.g., A=1{2,3,5, 7,9} and B—{52? he sets 4 and B have the same

elements. So, the sets 4 and B are equal sets or 4 = B. Eq% are always equivalent sets. Equivalent

sets may or may not be equal.
e — |

Keep in mind! |
Dlsmmt Sets ' Two or more sets are dlS_]OlIl'[ 1 ___.
not have common elements. For example, 4 In a set, order of the elements does not
and B = {1, 4, 7, 11} are disjoint sets becau& have matter. It can be changed
common elements. % e.g., {a,e,i,o,u} = 1o, e i,a,u}
id N : & Skill Practice
Think any two disjoint sets and write on
your notebook.
\
- Overlapping sg@’ Two or more sets are overlapping sets, | U
if they have at @ ¢ common element. For example,
A= , 7,9} and B = {3, 4, 6, 9} are overlapping sets
because they have 3 and 9 common elements.
-—————
EXERCISE 1.8
: J
1. Write two proper and improper subsets of ecach of the following sets:
(i) A={ac.d} (i) B=1{2,4,6.8} (i) C={-1,0,+1}

(ivy D=1{4,8,12,16} (v) E= {86,113 (vi)  F = {Zara, Aslam, Zeeshan}
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2. Which is the super set in each of the following pair of sets:

(i) A={a,c,d}, B={a,b,c,d} (i) C= {0,2,4,6,8% , D={2.4)
EDN= 1,23, s = 10,1.2...0 (v) E={1,2,3,...,10} , F={0,+1,+2, ..., +10}
V) L={u,v w,x}, M= {u,v,w,x,y, z}

3. Look at each pair of sets and separate the equal and equivalent sets.

(i) 4=1{1,3,5,7,9} ,B={a,b,c,d, e} (i) C=1{0,2,4,6,8},D=1{0,2,4, 6, 8}
(i) E={1,2,6,7,8}, F={6,7,8,1,2} (iviG={1,2,3, ..., 20} Hab?a 20 }
(v) I={Sunday, Monday} , J= {Wagqar, Ali} 0

4. Look at each pair of sets and separate the disjoint and overlapping se
(i) 4=1{7,9,8,9} , B=1{a,b,c,d, e} (i) C= {0, D=1{0,5,8,9, 15}
(i) E={1,2,3,4,5,6} , F=1{1,3,2,5,6} (iv)P= &@l} 0=1{4,6,8,9,10, 12}
v) G={x,y,z} , H={u,v,w,x,y, 2} (vi) 1%6, 12}, J= {January, February, April}

Operations on Sets> gg
te

Set operations are the ways to combine sets. ThQ n@ elements of each set, combining them
s

according to a specific set of rules. The operat a e uni ), intersection (M) and difference (— or\).
>—<U1110l1 of Sets) 4

The union of the sets 4 and B. @\mtams all

elements that are in both Sets 10n 0 ets is written as

A U B and read as ‘4 uni 1 r:-o
Examples If 4 Az 58}a {1,3,5, 6},

nd the union of sets 4 and B.

@J =11,2,5,8; U {L3,5,6} In the union set, all common elements of two
={1,2,3,5,6, 8} sets are written once. |

iD—(Intersections of Sets)

The intersection of the sets 4 and B is the set that contains all common elements of the sets 4 and B. The

intersection of two sets is written as 4 N B and is read as ‘A4 intersection B’.

Example 6 If4=1{3,6,9,12} and B= {2, 6, 8, 10, 12}, U

then find the intersection of sets 4 and B.

m ANB=1{3,6,9,12} n {2,6,8,10,12}

={6, 12}

A~ B (Shaded part)
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iii Difference of Sets) Skill Practice

—
The difference between the sets 4 and B is the set that contains | ¢ 4 = (Monday, Tuesday, Friday} and

all elements of the set A that are not in the set B. It is written as | ¥ = {Tuesday} then find 4 N B. Also draw
A—BorA\B. venn diagram.

A~B= 35,79 —{1,3,4,7, 11} ={5,9}

B-4=1l1,3,4,7 11} =43, 5.7,9} ={1,4,11}. i s whose difference is

]

Skill Practice
—

Provethat: A—B # B—A,If
A=12,4,6,8,9} and
B={2.8,11,12}

A — B (Shaded part)

_ - C+
( @.’f—ﬁw' N )

-
Tfeacher explal'n the. c'oncept of representing sets psingthe Venn\gﬁ; 4757 A Keep inmind! [
diagram by this activity. Teacher make 3 sets of e 2 —

« If the intersection of sets 4 and B is

empty, then the sets 4 and B are

reading and computer games. Set 4 is for pupils

bies; sportg,
iKe spc%
B is the pupils who like reading and set C js, for pupils whoali
computer games. Teacher write the nam ﬁdﬁnts in%gach set disjoint sets.
and construct the Venn diagram on wd. Xd * If the intersection of sets 4 and B is
“'av N non-empty, then the sets 4 and B are

. . & overlapping sets.
iv Unwersalf?

;\_O ¢ ~
A universal set is a set t ontains al elements of sets under consideration and it is denoted by U. For
example, U ={1, 2@ 5,6,7,8,9} is the universal set of the sets 4 = {1, 3, 5, 7} and 4={2, 4, 6, 8}.

v C ent of a Set)

The complenient of a set 4 is defined as a set that contains the elements present in the universal set but
not in set 4. It is denoted by 4’ or 4°.
IfU =1{1,2,3,4,5,6,7,8,9} and 4 = {1, 2, 5, 6}, then find 4. | U 7
WU={1,2,3,4,5,6,7,8,9}andA={1,2,5,6} 3 )
A°=U-4 9 8
={1,2,3,4,5,6,7,8,9} - {1, 2,5, 6} >
A'or A" (Shaded part)

={3,4,7,8,9}

— |
@ Skill Practice |
J

[lf U={a,b,c,d,e,f} and A= {d, e}, then find the complement of the set 4.

P ——
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R e
EXERCISE 1.9

. Find the union of the following sets:
(1) 4=1{1,4,7,10,13}, B={2,3, 5, 8, 9}

(i) C =

{0,2,4,6,8, 10}, D= {0, 1,2,3,4,6,8)

(iii) E= {a, b, c,d, e}, F={a,e,i;o,u} (iv)G=1{1,2,3,...,10}, H={0,1,2,3,4,6, 8,9, 10}
2 Find the intersection of the following sets:
(i) §={s,t,u,d, e;n,t}, T={t,e,a,¢, h,r} (i) U={0, — 23 E {0, 1, 2, 3}
(iii) w=1{2,3,5,7,11,13}, X={0,2,4,6,8,9,10} (iv)Y= {05101@0}, =40, 1, 2.0}
3. fN={1,2,3,...}and W= {0, 1,2, ...}, thenfind Nu Wand N n W\@
4 fE=1{0,2,4,...} and O={1, 3, 5,...},thenﬁndEanndE@\"
5. If P = set of prime numbers and C = set of composite numb&l find Pu Cand PN C.
6. fU={1,2,3,...,10}, X={0,3,6,9}, Y= {0, 4, 8} =1{0, 2,4, 6, 8, 10}, then find:
i X () Y° (iv) U
7. fX=1{0,2,6,9,10} , Y={1,2,3,4,5} arQ ,3,5®,thenﬁnd:
(1) X\Y (i1) Y\Z (i1 \ iv) Z\Y

Sets

Properties of the C b‘l‘lmﬂl
Properties involving the complemen

»&i&%@

below:

() Aud=U (i) 4n UB)=4°"B° ({iVV(ANB)Y=4"UB°
Example 9 IR0 { , 10(D-"12.4,6.8,10} and B= {1,2,3,6,7, 8,9}, then verify the
follo ropertic
(i) AvA"=U i)AndA“ =¢ (iii) AUB)'=4"N"B° (iVV(ANB)=4“UB*
@{1,2,3, 10}, A={2,4,6,8,10} and B={1,2,3,6,7,8, 9}
First, weMind A and B¢ Skill Practice
c \=m
={l=A If U= Setof natural numbers and
AC =(1,2,3 10} — {2, 4,6,8, 10} ={1,3,5,7, 9} A=Setofeven numbers then prove that:
- Ml ez T L L L 3 =y ] AUAC=U.AF\AC=¢
9y
_ . Activity
B ={1,2,3,...,10} - {1,2,3,6,7, 8}={4, 5,9, 10} ___, '

_QTeachers‘ Guide .

Ask the students to choose a random universal set and

two subsets and find intersection and complement.

P

Explain to students about the complement of sets.

Let us say A is a set of all coins which is a subset of

a universal set that contains all coins and notes. So,

the complement of set 4 is a set of notes, which
. does not include coins.

Ty,
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i Aud® sU (i) AnA® =¢
LHS=4uA" LHS=ANnA"
=24 6810} §1,3,5,,9) ={2,4,6,8,10} N {1,3,5,7,9}
={1,2,3,4,5,6,7,8,9, 10} ={}or¢=R.HS

Hence, LHS =RH.S A AEY =d LB N~
(ii) (4 U B)° =A° B¢ /B =T S

LHS=(4UBY —({2468%@1236?89})

=({2,4,6,8,10} U {1,2,3,6,7,8})° 2,6,8
=(11,2.3,4,6,7. 8 108)° —b:rg{\ EF
=U-{1,2,3,4,6,7,8, 10} ., 10} — {2, 6, 8}

=11,2,3,...,10} — {1,2,3,4,6,7, 8, 10}= {5, 9} @ 3,4,5,7,9, 10
RHS=A4°NB° « §=4"vB

= 11,3,5,7,90 v {4,5,9, 101 =45,9) C) ®35?9 LU {4,5,9, 10}
Q \ 3,4,5,7,9,10}

Hence, L.H.S =R.H.S

I_;,L__ —— |
=g History | encc LHS=RHS
I |
Skill Practice

—

A British Mathemauc:lan Augustus De Mor, % 06 - 18

@ BaK'

introduced De Morgan's law.

(AU B)=A4"N B and (4 N B)
Morgan's laws.

If U= Set of the name of months of a year, 4 = {January,
June, July}, B = {March, July, October, November,
December}, then verify:

(i) (AUB)=A“NB° (i) (4NB) =4"UB®

—— |
Search out

R —
- EXERCISE 1.10 |

. fU={0N,2,3,4,5, ..,25},A={1,3,5,7,9,21, 24}, B= {5, 10, 15, 20, 25},
C=1{2,4,6,8,14,16, 18,24} and D= {15, 16, 18, 21, 24, 25} then verify the following:
(1) AVA=U (i) AndA°=¢ (i) BUB'=U (iv) BnB=¢
V) CuC‘=U (vi) CnC°=¢ (vi) DuUD'=U (viii) DnD'=¢
2. Verify(AUB) =4°nBand (4 " B)  =A4° v B where U= {1, 2,3, 4,5, ..., 20}
(1) A=1{1,7,9} ; B=1{2,4,7,9 12,15}
(i) A=1{2,4,6,8, 10} ; B=1{11,12, 13, 14, 15, 16}
(iii) A={1,3,9,11,13,15} ;. B={11,13, 15, 17}
ivy A4={1,3,5,7,9,11,13,15} ; B=1{2,4,8,10,12, 16, 18, 20}
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R oo A
~ .. SUMMARY ¢ ™,

I;

A set is a well defined and distinct collection of objects/elements.

If all the elements of a set 4 are also the elements of a set B, then the set 4 is called the subset of
the set B.

If a set 4 contains all the elements of a set B, then the set 4 is a super set of the set B.

A set 4 is a proper subset of a set B if all the elements of the set 4 contain in the set B but at least
one element of the set B is not an element of set 4.

If set A is a subset of set B and set B is a subset of set 4, then 4 and B @proper subsets of

each other.
Two sets 4 and B are said to be equivalent, if they have the same I%Q)f elements.

If sets 4 and B contain the same elements, then the sets 4 and B al.
Two or more sets are disjoint, if they do not have commo

Two or more sets are overlapping sets, if they have at t one common element.

Laws of complement:
\(i)AuAC=U ({)ANA" =¢ (“])(AUPA (iv) (AN B) =AU B* /

ER

‘]1EHVIE\&§§
Choose the correct option. X%
(1) The number that can bc usedxl. rmof — , g # (0 1is called:

(a) mixed number atlo

1(a)

ber (c) whole number  (d) natural number

(ii) The set of mtr&® 1bu @md by:

(a) W () N d) Q'
|
(iii) g(lS){S@
( (b) 36 (©) 18 () —18
- N 17) -
(v 20
== b) 0 = 9 -
(\,-') _5 - é - i + -’}
6 T
() L b & (©) 2 d =
2 7 6

(vi)  The difference between the actual value and estimated value is called:

(a) error (b) approximation  (c) rounding (d) reasonableness

P .y,



i

/ Set:s |

(vil)  Who introduced BODMAS:

(a) Achilles Reselfelt (b) Al-Khawarzmi (c) John (d) William
(vii1) In BODMAS rule, “of ™ stands for;

(a) addition (b) subtraction (c) division (d) multiplication
(ix)  The set is written in the bracket.

(@) () (b) { } () [ ] ([}
(x) To write an empty set, we use the symbol:

(a) € (b) ¢ © N 8&@

(x1) If sets A and B are disjoint sets, then:

(a) AUB=¢ (b) A\B=B (c)AnB=A4 \&AGB [

A=B

(xii) If A={1,2}and B= {4, 5}, then: ‘\.
(a) AUB=¢ (b) A« B (c) 4 3\@ (d)

(xiii) In the Venn diagram, the universal set is represented

(a) rectangle (b) circle quare (d) quadrilateral

Represent the following on the number line:

(1) 250, 230, 140, 90, 100, 120 Q) 50.5, 55.5, 57.6,-55.5, -53.5

(iii) 2200, 2000, 1800, 2500, 2100, ISOO @0 -15,-30,-25,-65,-70
1 . 9 -7

A\ - vi — viil) —
(v) 5 (vi) T % (viii)
Compare the given numbers by u51 m 01 Iso arrange them in ascending and descending

order. O
(1) 326781, 326681, 336 62‘0\"\ (11) —55451, -55540, -56580, —56508

iii)  108.01, 180. &3 D) N . o, g
(i) A@ é (iv) 0° 5 ° 10 ° 15

Convert
27 ‘ﬁ ﬂ @ into mixed

2 into improper (i) — , :
7 fractions 77 14 13 ° 9 fractions
Solve @ ng rational numbers:
- 13 9 -7 -3 . -8 =2
1 —+- 11 —_—— 111 — X — v — = —
® (i) 8 16 (i) 11 21 () 11 121
. T .13
The product of two numbers is 5—6— . If the first number is ? , then find the other number.

Ahmed had to travel—g— km from his house to the library and then to school. The distance between his

house and the library wasé km. How much was the distance between the library and the school?

Verify the following properties:

o Bed]sfdifnd) m  Zaflefa ol
7 9 5 7 9 5 5 9 18 5 9 5 18
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9. Round the following to the given degree of accuracy:

(1) 97852 (2 significant figures) (11) —16.578 (2 significant figures)
(ii1)  0.003757 (3 significant figures) (iv)  0.0657953 (3 significant figures)
(v) % (2 decimal places) (vi) % (3 significant figures)

10. Compare your approximated value and accurate value. Also check is the solution reasonable?
(1) 3.481 + 1.287 (2 decimal places) (i1) 10.59 - 7.24 (2 imal places)
(i11)  10.52 x 5.57 (2 decimal places)

11. Simplify the following:

G)  [12+{23x75+(16—22+ 11)}] (ii) L}%) %_% %)}]x

(i) 183 +[2.430+ {3.245—-(2.7x 7.06 - 7. 02)}]
12. State whether each of the following collections is a wel @’wd set. Give a reason for each answer.

(1) The collection of good students in your q&r

(i11)  Prime numbers between 0 and 10.  (1v)

The objects that can be worn.
he students in your class have one brother.
13. Which of the following are set? Justify your

(1) The collection of all the mongq a ye?; @ with the letter “4”.

(11)  The collection of good storiebooks

(i) A={s,¢ h,0,0, !}‘QQ (w)o% {b, a, g} (v) C={1,2,3,4,5}
JVRN

14. Write the following sets in o fqrm

(1) A=14,8,12 ,2, ) (ii) B={x|xeNA10<x<20}
(i) C= {0,% s WL, iv) D = Set of all perfect square numbers between 5 and 100.
(v) F= eNAy <15} (vij G={x|xeWAa x<10}
15. If U= {0, 4l ..}, then represent the following sets in Venn diagram:
(1) 1,—2,—3,—4} , Y=1{1,2,3,4,5} (i)d4=1{-1,2,-3,4} , B={1,-2,-3,4,5}

16. Find the uffion and intersection of the following sets:
@) U={1,-3,-5;7.-95 - V=152 35 ~10) (D X=11,-2-3.-4 . ¥={1,2,3;4 5}
17.1fY={a,b,c,....z} , Z=1a,e,i,o,u},thenfind: (i) Y-Z (i) Z\Y
18. If U= {21, 22, 23, 24, ..., 40}, A = {21, 23, 24, 26, 27} and B = {25, 26, 27, 28, 29, 30, 35, 36}
then verify the following:
i Aud=U (i) AnA“=¢ (i) BUB =U (ivy BNB'=¢
19. Verify (A UB)  — (A nB)=¢and (4 " B) — (4 U B°) = ¢ where U= {0, 1,2, 3, 4, 5,.., 18}
() A=1{2,4,6,7,12,14,15,17};:B={3,9,13,16, 18}
(i) A4=1{1,2,3,4,5 10,12, 14} ; B= {5, 10, 15}



Rate, Ratio

Subsdomain > (1v) and Proportion

A\
Students' Learning Outcomes )
After studying this sub-domain, students will be able to: \b
\ AN

. Calculate rate and average rate of quantities.

Calculate increase and decrease in a ratio based on change in quantities.

. Explain and calculate direct and inverse proportion and solve real-world WOI’%]S related to direct and inverse
proportion.

[ THINK! _J,L_g,

Are the ratio

part of ci a
coloured pfits of s
are in pro Roftion?

S

Here, we can
compare the first
ratio to the second
ratio.

1:4 (atio Form)
% (Fraction Form
1 is to 4 (Word Form)

In our daily life, ther% y %’ns in which we
compare two quantitigs. For example, The length of pencil

5em
is 5 times of t h of sharpener. In other words,
o 1y
we can also that the length of sharpener is gﬂ of the | ..
length of penctl.

The length of pencil = 5 (Length of sharpener) OR The length of sharpener = é (Length of pencil)
We can also compare the above objects by using ratio.

In the given case, we write the ratio of the length of sharpener to the length of pencil as:
|

g” Remember! |
i) { —
Ratio is changed when we change

Length of sharpener :  Length of pencil
1 : 5
Or the ratio of the length of pencil to the length of sharpener is as:
Length of pencil ~ : Length of sharpener
5 : 1

the order of quantities e.g., 1 : 5
and 5 : 1 are different from each
other.
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The first term in the ratio is known as antecedent and the second term is known as consequent. e.g., In
5: 1 (5= antecedent and 1 = consequent). To compare two quantities in the ratio, the units of the
quantities must be same. A ratio has no units. Ratio is a dimension less number or quantity.

E— | =3P — |
@ Skill Practice | \ﬁ-a:;“; r -a., Keep in mind! |

— a-—-—-—-_—-—a,__—"__

Find ratio of: When the ratio is multiplied or divided
Skmto950m + 2kgto800g « 7 weeks to 2] days by the same (non ziro) number, then the

REFTNTEE  The price of a mobile is Rs. 21000 and the

ratio is not chan

\

. . . . . o ,f Retm.zmher_|l i
price of a LED is Rs. 42000. Find the ratio of the price of x
mobile to LED and LED to price of mobile. lﬂf ral, the ratio of a to b is
€1 as:

a
a:b or 7 (b#0)
The ratio of the price of mobile to the price of LED is writt %

21000 : 42000 ey
) . Skill Practice
After simplifying to the lowest form: —_—
3.6 Can you tell the price of LED how
Q many times greater than the price of
The ratio of the price of LED to the price of 1le ] wrl mobile?

42000 : 21000 O %

G203
Ifa:bz;:sanK@gﬁg(@Knﬁnda:c I/‘@’”Chall;;;- =
EITW 55D X -

a 0 Find ratio of — to A
e s 5 15
b .

=6:7
6
- B
c 17 Skill Practice
a a b —
W, —=—Xx—
¢ b e fx:y=10:8andy;z= 5:9,
3 6 18 then find x : z.
= e— W — = —
5 7 35
a:c=18:35

i)—(lncrease and Decrease in Ratio)

ﬂ Sara went to the market. She observed that the price of 1 kg rice was Rs. 120
(! but now the price of 1 kg rice is Rs. 180 of the same kind while purchasing.
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@ Can you tell how much price is increased in ratio? In such situation, increase

(! __and decrease in ratio play significant role to solve this problem.

L

é(a) Increase in Ratio é

Flon s o st S A Y S TIeTEL e

Example 3 If the height of Umer is increased from 40 inches to 65 inches in
13 years, then find the ratio of increased height.
Skill Practice

—

The required ratio = New height : Old height

=65:40 rice of an object is Rs. 800
=13-8§ hew price is Rs. 1100. Can you
Thus, the height of Umer increased in the ratio of 13 : 8. & £tk osit fhe ratio of tncreasid e
Example 4 Increase 1200 in the ratio of 8 : 5 @
IR First of all convert the ratio into a fra&idg, then multiply it by 1200.

o 8 240 @

| -
S&L920 (g %k
Qatio 0

Hence, we can say that increase of 120(&

— |
* 4 Keep in mind! |

w,ﬂ L

A

v

is 1920. | The first term of the ratio (antecedent)
is always greater than consequent in

@ mcrease in ratio.

Example 5 If the price @eat aqreased from Rs. 180 to
150, th @t e rat ecreased price.
Solution The ed ratio e calculated by this method.

'S@quircd ratio = New value : Old value
@ =150: 180

A A R e e A e Sy A gy Tl

?(b) Decrease in Ratio " O

S i Feskmontooasismvir o s T A

=5:6
Thus, price eat decrease in the ratio of 5 : 6. Sl Practice
=1 ! —
p —
‘a“il'&f - Keep in mind! * The length of the ribbon was originally 30 cm.
B — It was reduced in the ratio of 3 : 5. What is its
The first term of the ratio (antecedent) is always length now?
less than consequent in decrease in ratio. « If old price of an item was Rs. 750 and new
price of the item is Rs. 550. Find out the ratio
of decreased prices.

——— | b - =/
Skill Practice |
T—
Decrease: =

2 litres in the ratioof 3 : 5 * 500 days in the ratio of 7 : 15 }
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BET IS Decrease 800 in the ratio of 7 @ 10.
m First convert 7 : 10 into fraction and multiply it by 800.

7
=— x 800 =560
10

Hence, we can say that decrease in the ratio of 7 : 10 is 560.

Remember!

—
In increasing ratio, the numerator is greater than denominator. In other words, the fraction is kgreater than 1.
In decreasing ratio, the numerator is less than the denominator. In other words, the fractio than 1.

———
EXERCISE 1.1 @+

1. Write the following in the simplest form of ratio:
2 1 25

(i) 125 ; ?53 i) 13 Q (i) 16 g
) 15°3 ) @a Q@) (vi) 2 km and 700 m
(vii) 8 weeks and 14 days OK (%‘b minutes and 2 hours

(x

(ix) 180 days and 1 month Q 5 years and 24 months.

2. Find increase: % O KQ
i \ (i in the ratio 8 : 3 (iii) 175 inthe ratio 11 : 5

(1) 40 in the ratio 5 :9
(iv) 48 in the rati@ . 12 @ 360 in the ratio 14 : 9 (vi) 425intheratio7:5

3. Find decrease:

(1) 30 i ratio2 : 3 (i1) 35intheratio5:7 (i) S50intheratio2:5
(iv) ratio2 : 7 (v) 160 in the ratio 5 : 8 (vi) 420 in the ratio 7 : 15
If was Rs. 990 and new price is Rs. 1200, then find the ratio of increased price.

5. If old price was Rs. 1500 and new price is Rs. 1300, then find the ratio of decreased prices.

6. If new mass of Raza is 80 kg and old mass was 120 kg, then find the ratio of decreased masses.

i The price of cotton box has increased in ratio of 7: 6. If the old price of the cotton box was Rs.

1836, then find the new price of cotton box.

8. The height of Ali increased in ratio of 11 : 6 and the height of Ali was 1220 cm, then what will be
the new height of Ali?

9. Mohsin’s mass was 140 kilograms. If he reduces his mass in the ratio of 6 : 7, find his new mass.

10.  Ahmad mass was 140 kilograms and reduced his mass to 112 kilograms. In what ratio did

Ahmad reduce his mass?



Rate and Average Rate>

i - Rate )

' Rate, Ratio and Proportion I

We have already discussed application of rate in our daily life in previous grade. We compare two

quantities with diﬂ'erent units. e.g.,

The speed of tiger is 60 km/hour The speed of'a bus is 80 km/hour

We normally read these as:

(1) the speed of tiger is 60 kilometres per hour
(i)  the speed of bus is 80 kilometres per ho @

All the above examples are of unit rate. C)

( Calories per serving (caloriesx’servingQ

INE Remember'
Rate is a of two quantities
whlch ha rent units.

 —

f_.--%@!z. ' Important Information |

nit rate is a rate that is reduced to 1

unit. In other words, the 2" term is
always 1.

—" |

Search out

¢ @ Following Online game links
- _ can be shared with students
( Miles per hour (mph) Unit Rate mk/second) for practice of unit rate:

( 8000 steps per day (80?0&;!(13.}) é&
\\J
)—(Average Rate 6

htitps://www.brainpop.com/

games/unitrates/?topic_id=
e >,

Average rate is a rate mﬁc an objgc hanges its rate according to the period of time. Let us consider

some examples.

@ppose a truck travels 90 km in the first hour and 80 km in the second hour. What is

average speed of the truck?

m Total distance covered by the truck = 90 + 80 = 170 km

Total time taken by the truck = 1 + 1 = 2 hours

Total distance covered i

Average speed =

_ 170 km
2h

=85 km/h

Hence, the average speed of the truck is 85 km/h.

Total time taken
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Example 8 A bus is to cover 630 km. It covers first 180 km of the journey at speed of 60 km/h and

covers next 450 km at speed of 90 km/h. What is its average speed?

m For first 180 km For next 450 km
As, we know that:
Distance Distance
Speed=——— Speed =————
Time Time
180 450
60 = — 90 = —
Time Time
180 450
Time= — Time= — 0
60 90 \'
Time = 3 hours Time = 5 hours +
Total distance covered by the bus = 630 km &Q

Total time taken by the bus =3 + 5 = 8 hours @
erl

Total distance

Average speed =" 1 ral tin@e‘n‘
_ 630 ka

Hence, the average speed of the

Hassan earns m&% $ hat is his pay for one day?

Zain bouglﬁ? dozen oranges for Rs. 240. What is the price of one orange?

A car @ 20 km in 11 litres. Find the rate of kilometre per litre. If car travels 400 km, then
wi e the fuel consumption in litres?

Moeen cooked 10 dishes in 2 hours. What will be the speed of cooking dishes per hour? How
much dishes will he cook in 8 hours?

The cost of 25 units of electricity is Rs. 375. Find the cost of 75 units of electricity.

Hamza covers the distance of 225 km in 3 hours by car. At this rate, how far can he drive in
8 hours?

The cost of 20 kg apples is Rs. 4000. What is the cost of 25 kg apples?

In the first cricket match, Hamza made 52 runs in 6 overs and in the second cricket match he
made 68 runs in 8 overs. What is the average run rate per over?
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9. Atif sold 40 pens in 15 minutes on Monday and 95 pens in 30 minutes on Tuesday. What is the
average sale of pens per minute?

10. A train is to cover 1180 km. If it covers first 550 km at the speed of 100 km/hour and the
remaining distance at the speed of 90 km/hour. Find the average speed of the train.

Proportion>

’ 5 !-’ Let us consider the

= o
*} given situation.

They want to distribute these pencils be@
themselves. Zainab gave 5 red pencils to hes\d; er
Tabassum. Tabassum gave 9 bl to

Zainab. Tabassum was not happy, She f®lt that she

f/i/f///////// 6{ ///////i/li///

..............

% ¢

Q What do you think? Is Tabassum nblk

To solve this problem, she went to h other. dbassum's mother explained that Zainab gave 5 red
pencils out of 10 red pencils to Tabg . Th @ S:10%0r 152,

Tabassum gave 9 blue pencils 8 blwncﬂs to Zainab. The ratiois 9 : 18 or 1 : 2.
|

Skill Practice

I
Whether the given ratios are in

As, both the ratios are s on is fair.

If two ratios are equa then they are in*proportion.

£ " " s
is a mathematical comparison between proportion. If "yes" then write them

10s. In other words " The equality of two ratios
ynates proportion. It is denoted by "::"

in proportion form.

(@) 6.8,9,12 (i) 5,4,10,4

In the above example, we say 5, 10, 9 and 18 are in proportion which is writtenas: 5:10 1 9: 18

Ifa: bandc: dare two ratios, then its proportion is written as:

L

'_l:Extremes of proportion «  “aq”is called the 17 element/term of proportion.

gibuwe:d »  “p”is called the 2" element/term of proportion.
i o Means of proportion »  “c”is called the 3" element/term of proportion.
b7 Nd +  “d”is called the 4" element/term of proportion.
ad = be



E— |

|
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Skill Practice
I—

Separate means and extremes from the following:

(@S0 22252 50 (i) 6:48 =

10 : 80

Remember! |
E—

In proportion,

Product of extremes = Product of means

Example 9 Whether the following are in proportion?

G  16:10 :
(i) 16:10 :: 32:20

(16)(20) = (10)(32)

320=320
As

Hence, these ratios are in proportion.

Example 10 Find the value of the x

?*

As, Product of extremes = Product (@

Product of means = Product of extremes

% Al

(12)(6) = 3x

CKmds of Proportlon) \O‘0

There are two kinds of propor(

(a) Dlrect Propor io 1;@

R S o S D B A T

R T s P St A

increase or decr

i

(i1) 4:8 ::10:2
(1) 4:8 :: 10:2 \l
(4)(2) = (8)(10) O
8 # 80 O

As, Product of mea Qoduct of extremes

Hence, these rati ot in proportion.

12:x::3&

|
Skill Practice

T—
Find the 3™ term in the given
\@ proportion:

[ 3R e

Direct proportion Indirect / inverse proportion

Two quantltles arwi to be in direct proportion if increase or decrease in one quantity causes the

the other quantity in the same ratio. The concept of direct proportion is widely

used in our ife. e.g., as, the quantity of books is increased, the price of books will also be

increased. e quantity of envelopes is increased, the cost of envelopes will also be increased.

Example 11 If the cost of 15 pens is Rs. 150, then find the cost of 20 such pens.

m Let the cost of 20 pens = x

Cost of pens (Rs.)

150 T
X

{ Explain to the students that a change in the proportion of one quantity means a change in the proportion of

= iTeachers' Guide

| the other. For example, when you buy more apples, you will have to pay more money.

-

Number of pens

15 T
20

=
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As, if the number of pens increased, then the

rice will also be increased. 1 S s
P i By Using Proportion Method |

Therefore, it is a direct proportion v—" :
150 15 Rs. : Rs. :: No. of pens : No. of pens
x 20 150 @ x 15 20
(15)(x) = (150)(20) In proportion, Product of means = Product of extremes
(15x) = 3000 ()(15) 50)(20)
0 N

15 =200
15

So, the cost of 20 such pens is Rs. 200. \p

MR 5 Ll A 0 A S LSS P A e T

E(b) Indirect / Inverse‘Pl‘Oportia;w?

Two quantities are said to be indirect proportion if the incr se/S fqn ir}dircct proportion
decrease in one quantity causes the decrease or incre @he e
other quantity in the same ratio. o b 1 : 1
This concept is also widely used in our daily life. C) c d
»  Ifthe speed of car is increased, then the t vgng tim \@e decreased.| a : b lcd 1 —ed
+ If the number of workers is increased les@H be e ; =
required to complete the same tast
If 10 men do a\@n 24 &;@n how many days 15 men can do the same task?
m Let the r@%um ays = x
A , of days No. of men

24J’ 10

x 1 ST
As, the nu@ en 1s increased then less time will be required to complete the same task.
So, it is an 1fdirect proportion. —

4

X

(x)(15) = (24)(10)
(15x) = 240

X

15
10

Skill Practice
T—

Solve the example by using
proportion method.

=16

Thus, 15 men will complete the same task in 16 days.
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EXERCISE 1.13

Which of the following are in proportion?

(1) T £ 35 710 () 2:635:20 (i) 16:12:4:3
(iv) 10:8:70:56 (v) 15:50::9:30 (vi) 20:4::3:40
Find the value of variable in the following proportions. $

() 7:6:x:50 @) y:8:45:20 QO

() 9 wld: 35 (v) w:2:24

If 7 kg potatoes cost 140 rupees, how much we pay for 12 kg p 2

For 10 horses, 12 kg 400 g of food is required daily. In& e proportion, how much will be
needed for 16 horses?

The cost of 16 quintals of bean is 40,400 rupe ,&' much will 4 quintals cost?
If a box of sweets is divided among 24?}@

will get if the number of children is re

theysyill get 5 sweets each. How many each
y 4?

If 2 men take 10 days to cut a tree, h many%wﬂ] take 4 men to do the same job?

If 1 person takes 10 days {o @ he z@ m a garden, how many days will take 5 people to
pick the apples from a i
0

If 1 person takes z cle ?Qouse from bugs, how many days will take 7 people take to
clean the house bugs?

ﬁ%\e) | SUMMARY _{ %

The rate is a ratio of two quantities having different units.

An equality of two ratios is called a proportion.

Two quantities are said to be in direct proportion if increase or decrease in one quantity causes the
increase or decrease in the other quantity in the same ratio.

Two quantities are said to be indirect proportion if the increase or decrease in one quantity causes

/

the decrease or increase in the other quantity in the same ratio.




Sub-domain > (v) Financial Arithmetic

Students' Learning Outcomes

After studying this sub-domain, students will be able to: %
y 5.0

. Identify and differentiate between selling price, cost price, loss, discount, profit per@d loss percentage.
. Explain income tax, property tax, general sales tax, value-added tax, zakat and ushy?

T te e s e 2

B INTRODUCTION

In our daily life, we are familiar,

t ewo@ﬁt and loss. Mostly, we use

these words in business K elli urchasing the objects oritems. [
g Zain purchased twd¥aptops of Rs. 65000 each. He sold

" one laptop f@ 66000 and other for Rs. 63000. How

l! -can we t that Zain is in profit or loss? o) s
1_94 Remember! ——
N\ | —
Selling Price > If the S.P. is greater than the cost price,
: then Zain will be in profit.
The price at which an item is sold is called its selling price. It | If the S.P. is less than the cost price, then
is denoted by S.P. e.g., the selling price of the first laptop is | Zain will be in loss. )
Rs. 66000. The selling price of the second laptop is Rs. 63000. B
7 Activity
- F-_
Cost Prlce> Write C.P. and S.P. of any object on the

The price at which an item is bought is called its cost price. It is | Writing board. Call a student in front of

writing board and ask the student to find

denoted by C.P. e.g., the cost price of a laptop is Rs. 65000

. profit or loss.

- —
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Profit )

The cost price of a laptop is Rs. 65000 and the

Mathematics 7 \
Loss )

The cost price of the other laptop is also Rs. 65000,

and the selling price of the second laptop is Rs.
63000. As, while selling the second laptop, cost
price is greater than selling price.

selling price of the first laptop is Rs. 66000.

As, while selling the first laptop, selling price

(S.P.) is greater than cost price (C.P.)
So, Zain is in loss while selling the second laptop.

Zain is i fit while selling the first laptop. Th
A 15 1n Profit whtle seling the irst laptop. “he The loss of Zain can also \talculated by their

profit of Zain can be calculated by their difference.

) _ : differences.
Profit = Selling pnce—Cost price Loss = Cost price — prlce
= SP.-CP e '“""""_ _ a5 S
& #\‘ "f ~ Keep in mind! - CP.-S. ey D
= 66000 — 65000‘ - —— " 65000_.4‘;0 o (v AR
~ ~
So, the profit of Zain is Rs. 1000 ain is Rs. 2000

So, t G
Hence, Zain is in profit while selling the first laptop % loss while selling the second laptop.
E— |

entpge> @ Skill Practice |
—

Solve the following:

. 15
2 100~
W %

Profit Percentage and Lo

o ‘ Recall ’

Percentage is a mixture of two words 6
1s

“centum”. It means “out of hundr .. 200
(i) — x100=
olour 300

by %. We can say that 80% ﬂo§
0

Percentage of col wer, 100 80% (i) 5% of 50 kg =

Percentage of &ured flo § =—x 100 =20%
L9 S
Profit percent;@ss percentage are w1dely used in comparison of objects. For example,

ﬂ A eeper purchases a bag for Rs. 500 and sells it for Rs. 550.
-
E— |

= He buys a book for Rs. 250 and sells it for Rs. 300. On which
Skill Practice b

“product does the shopkeeper get more profit?
— ;
g)

A shopkeeper bought 200 kg
onion and 180 kg potatoes. He
found 5% of onion and 10% of
potatoes were rotten. How many
vegetables are in good condition?

(iv) 10% of 100 ¢ =

To solve this problem, we will find the profit percentage of
both the items. Which item has greater profit percentage,
“the shopkeeper will get more profit on that item.

QTeachers Guide

Ask the students to write some examples on their notebooks regarding selling ‘
\ price and cost price of any object and calculate profit or loss of these objects. |

P

\
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D—{Pmﬁt Percentage)
Profit

The profit percentage is Profit%=———— % 100% 25 S
Cost price % #;\ <% * A Keep in mind!

calculated by the formula:
Profit on bag = S.P. — C.P. e

The profit in terms of percentage :

=550 - 500 =Rs. 50 L is called profit percentage. )
Profit % on bag = 20 %100 = 10%
500
Profit on book = S.P. — C.P. OO

=300 — 250 = Rs. 50 ,{Q

Profit % on book = 20 %100 = 20% +
250

As, the profit percentage of book is greater than the bag. So, the’s&gkeeper gets more profit on book.

Example 1 A women purchased a dress for Rs. 4300° sold it at a profit of 5%. Find the selling
price of the dress.

m The cost price of a dress = Rs @

Profit = Q}f Rs. (@

Rs 215
O 100
Sellm ice = C.B + Profit

+215 =Rs. 4515

So, the selhng \'the kg' Rs. 4515.
)—(Loss Perc
Loss

|
Skill Practice

——
A LED was bought for Rs. 67000
and sold at a profit of 10%. Find
the selling price of the LED.

0f = 0
The loss percentage is calc ated by thé formula: Loss % Cost price x 100%
: : -]
m Salee @H a watch for Rs. 1500. After few months he sold /—*&if.i-"wg " A Keep in mind! |
(! his or Rs. 1200. Find his loss percentage. P .,

is called loss percentage.

The cost price of the watch (C.P.) = Rs. 1500
The selling price of watch (S.P.) = Rs. 1200
— | - . - . &
e Loss = Cost price — Selling price
= 1500 — 1200 = Rs. 300

—

In a furniture shop, 15 chairs were bought at Loss
the rate of Rs. 280 per chair. The shopkeeper | L0ss % = Costofice x 100%
sold 10 of them at rate of Rs. 400 per chair 300 p

and the remaining at the rate of Rs. 250 per
chair .Find his profit or loss percentage

x 100% =20%

1500
Hence, the loss percentage of the watch is 20%.
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Discount>

The reduction or cut offered on the marked price is called discount.

H Zaheer went to an electronic shop and bought an oven. The marked price [
" of the oven was Rs. 14000. The shopkeeper sold the oven for Rs. 12500. =i

3

Discount = Marked price — Selling price
= 14000 — 12500 = Rs. 1500

So, the shopkeeper gave the discount of Rs. 1500 to Zaheer.| The diﬁ‘cren ¢

een the marked price and

H. 5 - ’ 11 s dis t. In di t
w: &' Can you find out how much discount did the selling pya TOVR- 8% SISeONTh

~ . . sell is always less than the marked price.
‘! _shopkeeper give to Zaheer in percentage?

To answer the given question, we will have to find out th nt percentage. —
. . Skill Practi
D—{Dlscount Percentage) /_@____ e
Discou C) -,
1 = 0
Discount percentage ﬁ 100 Q =3

1500

1 4000 0% Can you find the & .
selling price of @ %
Discount % the shirt?
ISCO to aheer ‘.

Hence, the shopkeeper gave 10
Example 2 The @f lectric heater is Rs. 4800. A discount
of 15% is announced o . What is\he amount of discount and its selling price?

m M price of an electric heater = Rs. 4800
@ Discount = 15% of Rs. 4800
15
= ——x 4800 =Rs. 720
100

Selling price of the electric heater = Marked price — Discount amount

=4800 — 720 = Rs. 4080
Hence, the amount of discount is Rs. 720 and its selling price is Rs. 4080.

Aslam purchased the following items whose marked price and discount % are given below:
/ Item Quantity | Marked price | Discount % | Selling Price
' &gﬁ- » | Oven 1 4700 5%
Y&\Q“* Tron 1 2400 10%
/ 5/’ Food factory 1 8500 17%
=y Washsing machine 2 12000 12%
L Find the total amount of the bill he has to pay.

= <,
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EXERCISE 1.14

Fill in the boxes.

(1) Cost Price =450,  Selling Price = 560, Profit __
(i)  CostPrice  =1230, Selling Price= 1180, Loss - 3

(iii)  Marked Price = 4550, Selling Price =3950, Discount = |

A bakery sold 1 kg of sweets for Rs. 1250. 1kg of sweets costs Rs. I@ the owner. Did the
owner make a profit or loss? Calculate the amount of profit or loss

Majid bought a book for Rs. 2500 from a bookstore. The K&
Rs. 2200. Did the bookstore make a profit or loss? Calcu mount of profit or loss.

The Price of one bicycle is Rs. 7000. Adnan bough ﬁyc]es and sold them for Rs. 13000.
Calculate the amount of profit or loss. ,&%

Hamza bought a sack of rice for Rs. 12000.

Atif purchased a sofa set for Rs. 48000 selling E@lf he bear a loss of 10%.

A shopkeeper bought an aquarium Rs % sold it for Rs. 10000. Find his profit

percentage.

Samar bought an old motor‘@Q IRH 0 and spent Rs. 15000 on its repairing. After few

tore bought this book for

Iling price if he got a profit of 4%.

d his profit percentage.

The price of a

months he sold this bike K
Salman bought a so @) and sold it for Rs. 20000. Find his loss percentage.
hx 1s Rs. in market. Ahmad ordered this online and got this cycle for

Rs. 13000.%1115 loss percentage.
If the @d price of an item is Rs. 7690 and selling price is Rs. 7000. Find the discount offered

on Thidit

Ramaisa sells an item having marked price Rs. 370. Find its selling price if the profit is 15%.
Minahil bought a dress for Rs. 3200. If the loss is 8%, then find the selling price of the dress.
Find marked price of a LED at a discount of 13% having selling price Rs. 39000.

Eman purchases a heater for Rs. 4600 and sells it for Rs. 4500. She buys an oven for Rs. 14500
and sells it for Rs. 14000. On which item does Eman bear less loss?

The marked price of a computer table is Rs. 6700. It is sold at a discount of 12%. Find the selling

price of the computer table.
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Tax)

In the 14th century, the word "tax" is appeared first time in English language. It is derived from a Latin

word taxare and its meaning is "to assess". &p I
5 _i =
A tax is an amount that government imposes on public to i};‘wgf A Need to Know! | R
. A = i & i - e E—

give them facilities, like education, health, security, justice, In Pakistan. Federal Board of Revenue (FBR) 15
roads, electricity etc. a main department which is !—-— £
Tax is the most important source of government income. |responsible for tax collgction. “_

Some taxes are paid directly and some indirectly by the | ($ "

i Direct Tax) ,\\'0
A tax in which the tax payer pays directly to the government. For examl!‘a-mcome tax, property tax, etc.
Direct tax is different for everyone.

—

- ll/ |
i Indirect Tax)
In such taxes, taxes are charged on goods and services @ommodltles On Wh‘Ch commodities,

5
Indirect tax is same for everyone. indirect tax is paid by us?
Give at least five examples. )

The following diﬁerent types of taxes, we will di learp.one by one. -

(a ln T x @

( )-,,».-. COIIE: Lit. 4{ N4 Remember!
Income tax is the tax imposed by the go ent 1ncome of -

Exempt Income: The amount
individuals exceeding a certain amoun ns ovemmcnt which is exempted from income
fixes a certain limit of income abo IC]‘I to be paid by the | taxis called exempt income.
individual. Federal Governmen nc s tes of iheoine taxes [ rsavle Income: The indoms

above a certain limit for which
annually. The rates of i mcom for l year 2022 — 2023 are | tax has to be paid is called the
given below: taxable income.

(gr# Income Tax B
Taxable i 2.5% of the amount ( L
I | butd exceeding Rs. 600,000 T

How much amount did
Taxablé“ncome exceeds Rs. 1,200,000 | Rs. 15,000 + 12.5% of the amount |  your parents pay as income

but does not exceed Rs. 2,400,000 exceeding Rs. 1200,000  tax in the year 20227 )
3 Taxable income exceeds Rs. 2,400,000 | Rs 165,000 + 20% of the amount
but does not exceed Rs. 3,600,000 exceeding Rs. 2,400,000 .
AL — |
n Taxable income exceeds Rs. 3,600,000 | Rs. 405,000 + 25% of the amount | /5%, ; ‘ ~ Keep in mind!
but does not exceed Rs. 6,000,000 exceeding Rs. 3,600,000 ERR s ———
Taxable income exceeds Rs. 6,000,000 | Tax rate Rs. 1,005,000 + 32.5% of F:;r Sp:;}::%r;: ;hf !}al‘?::l i
: but does not exceed Rs. 12,000,000. the amount exceeding Rs. 6,000,000 5 i %
and ends on 30" June of
Rs. 2,955,000 + 35% of the next year.

6 Taxable income exceeds Rs. 12,000,000 smount excecding Rs, 12.000,000) | -

P~y Ny
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B EEREE Ahmad earns Rs. 80000 per month. Calculate the income tax on Ahmad's annual income.

DRI Anmad's monthly income = Rs. 80000

Ahmad's annual income = 80000 x 12

= Rs. 960000

Exempted amount = Rs. 600000 According to the given income slab

Taxable income = Gross Income — Exempted amount
Taxable income = 960000 — 600000

Taxable income = Rs. 360000 O

Rate of income tax =2.5% According to tl@xable income slab
25 X

Income tax = 1000 x 360000 @_\_

=Rs. 9000
Therefore, Ahmad has to pay Rs. 9000 as income @the end of the financial year.

g

(b) Property Tax

B b M AT e T R

Property Tax is a tax imposed by Govemment properties such as house, land and shops.
Government imposes property tax on the annua e of ;g The amount of this tax depends on

the location of the property and varies from | to lo ¢ value of the property is assessed by
the Government Departments. O

h

Ahmad owns a house of worth Rs. 4 Aslam owns a property. If he has to pay property
the amount of pmperry tax at the 4 5“ tax of Rs. 22000 at the rate of 2%. Find the total

worth of the property.
Total value of the housbsls 450 m
Rate =4.5% Let the rate of property =x

Amount of tax = Rs. 22000

4.5
@tax = — x 4500000
100 Rate of tax = 2%

=Rs 202, 500 2% of x = Rs. 22000
— | 2
~ @ Activity - — X =Rs. 22000
— ' 100 100
Shows the sample of utility bills and ask the students to X =Rs. 22000 x N

l check the rate of tax which is charged on the amount of bill. |

x =Rs. 1100000
Hence, the total worth of the property

is Rs. 1100000.

]
Skill Practice
I
Discuss with your parents about the income tax. Ask your

parents how much income tax did they pay last year and
calculate the rate of income tax.
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\
o e /—. Key fact] ————
(c) General Sales Tax’ ..-—{ |

- S — w—— «  General sales tax is normall
When a customer purchases an item, he pays an extra amount in !

; /_ Mathematics 7

read as (GST).
addition to the original price of the item. This extra amount is called | , Usnally we pay 17% GST on
General Sales Tax. our daily purchasing.
Usually, Government imposes this tax on expensive items. In Pakistan, | ° (T;w ;zl)‘:: of GE1-sar sty
~25)%.

rate of GST varies from 0% to 25% depending on the type of items.

» GST y item is same for
B ELTIAE The price of a motorcycle is Example 7 3 eve&

Rs. 110000. Find the GST on it at the rate of 17%. | The price of 1 fan is Rs. @'% ind the price of

[ Solution 4 10 fans including o@

Price of the motorcycle = Rs. 110000 W
Rate of GST = 17% /% ¢ of 1 fan = Rs. 6000
= p .C

17 of 10 fans = 6000 % 10
Amount of GST = m x 110000 : @ of 10 fans = 60000
Rate of GST=17%

= Rs. 18700 =
Hence, the GST on this motorcycle is Rs. 1870 ®noum of GST = 100 60000
| e
: Skill Practice =Rs. 10,200
A — . o
The marked price of a packed tea bag is Rs. i % Total Price Payable = 60000 + 10200
5% GST. What will be the original price oi%. = Rs. 70200
\\J

\J,‘C- Think and tell thg;h@ of an

s !
| Brain Teasers i o, you gye
G

@ Value Added Tax |

A tax in Wthh ch of an object is increased during production or
ztage. Mostly, we write it as VAT. In Pakistan, GST and
VAT are nomagally same. VAT is normally known as goods and services tax.
ﬂ The price of a packet of cakes is Rs. 175. Find value added tax on it at the rate of 17%.
! To calculate the value added tax (VAT), we will have to use the following formula:

roducts, in which we pay GST while purchasing commodities.
ect or indirect?

.__,HI
In Paklstan, the standard rate
of VAT is 17% for goods and

(13% — 18%) for services.

W
' rﬁ Do you know?

distribution

Amount of VAT = Rate of VAT x The value of an item
Amount of VAT = 17% x 175

i x 175 =Rs. 29.75 Can you guess value added tax :

100 . whether a direct tax or indirect tax? |
Hence, the value added tax on the packet of cakes is Rs. 29.75 4

) iTeachers' Guide B

| By using the examples of real life objects, clear the concept of GST and explain them, is it direct or indirect? |

= <
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Commission>

Commission is an amount of money which is paid by the seller or purchaser to the agent for his services.

In other words, commission is an amount of money paid to an employee or agent by the seller or
purchaser for selling or purchasing something.

D—(Rate of Commission) . o
g#a 12 ;' Keep in mind! | ~
. S . g
The rate at which an agent or person gets the commission for doing -
Rate of c ssion is decided

a service 1s called rate of commission. Rate of commission 1s
ent / person and the |

- 1 0 o 0
always expressed in percentage form i.e., 5%, 2%, 10% etc. bl vy e

/

e

Commission is calculated by the given formula: XS

Commission = Rate of commission x Selli ce

H If an agent gets 5% commission on selling a property of Worth Rs. 3500000, then how much
= amount does he receive from the seller as a co ? We can find out his commission by
(t" ~using the following formula:

Commission = Rate of commission x Selli o P—"'_""
= 5% x 3500000 st
5 : :
- % 3500000 A real estate agent receive Rs. 75000

as commission. Which is 6% of the

= Rs. 175.000 selling price. At what price does the
Hence, the agent received commigsi %s. i? from the seller.\ 280t sell the property.

Example 8 If a prope 100000 as commission on the sale of a shop for
Rs. 4000000. Find the rate o

is 100
| Solution 4 %1“ pricEpRdhop — Rs. 4000000

t of commission = Rs. 100000

er g

Commission = Rate of commission x selling price
@ 100000 = Rate of commission x 4000000

100000

Rate of commission = ————

4000000
Rate of commission = (.025
=2.5%

|

EXERCISE 1.15

1. Zawar has annual income of Rs. 1000000. Find the amount of income tax.
2. If the income tax paid by Ali is Rs. 10000, then Find the total annual income of Ali.
3 Asra owns a plot of worth Rs. 400000. Find the amount of property tax at the rate of 3%.

= < ",
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4. Faheem owns one plot and a house of values Rs. 4000000 and Rs. 7000000 respectively. Find
the amount of property tax at the rate of 4%.

5. A man paid Rs. 17000 as property tax at the rate of 1%. Find the total value of the property.

6. Ammar wants to buy an air conditioner of price Rs. 200000. If the rate of GST is 17%, then find

how much money Ammar has to pay?

7. The price of one chair is Rs. 5000. Find the amount of GST on 50 such chairs at the rate of 17%.
8. Wagar purchased ten packets of biscuits for Rs. 350. He paid VAT of Rs. 42\*.1.6:1 packets. Find

the rate of GST on these packets.

Q. Naveed purchased a shop of worth Rs. 6500000. He paid propcrr*@th Rs. 520000. What
was the rate of property tax?

commission.

10. Ali sold a plot for Rs. 5000000 by an agent who recei,\{@k commission. Find amount of

11. Salman sold 50 articles of a company. If each arj sold for Rs. 2500. Find the amount of
commission earned by Salman at the rate of ’)%

12. An online car service charges 20% comm n om its drivers on each ride. If a driver got Rs.

5000 from all rides in a day. Calculate howghuch ¢ @’mn did he pay to car service?

13. A travel agency got 5% commission he s% 1ckets. If he sold tickets for Rs. 2000000

in a day. Find the amount of commls
14. An online market place charg oona sale from its sellers. If the sale of 1000000 rupees
is made on Blessed I*r1d @ Cdl he amount of commission earned by online market

place owner.
15. A consultant cha ﬂ@b"u @sa fee for its consultancy. If visa fee is 1000000 rupees.

Calculate the comMission of cOnsultant.

There are

ars of Islam. Zakat is one of the pillars of Islam. It imposes on those muslims who have

certain amount of wealth the whole year. There are eight types of recipients of zakat. The purpose of zakat is

to help the poor and needy among the Muslims to create a welfare muslim state. The muslims pay zakat if

their annual savings reaches a certain level(Nisab).

— .
L Nisab of Zakat = Nisab is the minimum amount of annual savings on which zakat has to be paid.

Nisab for zakatis 7.5 tola (87.48 grams) gold or 52.5 tola (612.36 grams) silver or equivalent amount.

L Rate of Zakat : The rate of zakat is 2.5% of the total wealth.
The amount of zakat is calculated by the folloiwng formula:
Amount of zakat = Rate of zakat x Total amount

= <,
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Example 9 Example 10

Aslam saved Rs. 2000000 for one year in his Sadia paid zakat of Rs. 15000 on gold. Find the total
account. Calculate the amount of zakat Aslam price of the gold.

has to pay. Let the total price of the gold = x
m Amount of zakat paid = Rs. 15000

Total Amount = Rs. 2000000 Amount of zakat = Rate of zakat x Total amount
N Rs. 15000 = 2.5% x s%gamoum
Amount of zakat = Rate of zakat x Total amount Rs. 15000 = lz;iogal amount

2.5
Amount of zakat = ﬁ x 2000000 = Rs. 50000

100
Total amount 0 x—— = Rs. 600000
Hence, Aslam has to pay Rs. 50000 as a zakat 2.5
— |

o 2, portant Information ;

Hence, K ice of the gold is Rs. 600000

Mostly, people pay zakat during the month of Ramadan but it )
is an annual duty and can be paid any time of the year when Zakat jfcl duce the financial gap between rich and poor,
ﬂu{f&)

your wealth exceeded from the amount of Nisab. Lt overty and purifies or cleans the Muslim's wealth. |
. 3 A s -

[BSKE Ushr ) Q@

Ushr is paid on agricultural yield (vegetableé‘ts ar

[: Rate of Ushr : %

*  The rate of ushr is 10%, when,t & by natural sources like rain, river and streams etc.

* The rate of ushr is 5%, w @ lancg\' gated by artificial resources like wells, tube-wells and
artifical canals etc.

Asla crop h Rs. 700000 irrigated by
| sources. Find the amount of ushr on it.
%I worth of the crop = Rs. 700000
Rate of ushr = 10%
We can fin amount of ushr by using the given formula:

Amount of ushr = Rate of ushr x Total worth of crop
= 10% x 700000

10
Amount of ushr = ﬁ % 700000 = Rs. 70000

Hence, the amount of ushr is Rs. 70000.

- ﬁTeachers Guide

Gather students in the middle of the room, and read multiple-choice questions and their possible answers aloud
Students then move to the corner that represents what they believe is the correct answer. The top left room corner can
_be option 4, the bottom-left can be B and so on.
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e B Find ushr on 2300 kg onion irrigated by natural source at the rate of Rs. 140 per kg and
1400 kg ginger irrigated by artificial source at the rate of Rs. 220 per kg

mThe total quantity of onion = 2300 kg

Price of onion per kg = Rs. 140

The total amount of onion = 2300 x 140 0 A
= Rs. 322000 Ay e
Ushr on 2300 kg onion = Rate of ushr x Total worth of onion
10% x 322000 As, onion is irrigatede ktultal source,

that's why rate ofasf

= % 322000
100

Ushr on 2300 kg onion = Rs. 32200 d\—

The total quantity of ginger = 1400 kg

The amount of ginger = 1400 x 220 08000
Ushr on 2300 kg ginger = Rate of us % worth of ginger

=50, x 3 @ As, ginger is irrigated by artificial

resource, that's why rate of ushr is 5%.

—Qsosoo <

Ushr on 1400 kg ginger 154 @‘
Total ushr on both the 1te

Hence, total ushr on %&Q 1temK@o4?6OO
AQ) @ERCISE 1 16

1. Find the anﬁ@ of the zakat on 15 tola gold if value of 1 tola gold

is Rs, I @
2. Fin amount of zakat on 80 tola silver if value of 1 tola silver is

Rs. 1500.

|
Skill Practice

—

A farmer produces 18000 kg corn. Find
his amount of ushr at the rate of 5%.
The rate of corn is Rs. 110 per kg.

3. Raheel paid zakat worth Rs. 47000, on gold and his savings. Find
the price of gold if his savings is Rs. 1000000.

4. Find the amount of zakat on total of 9 tola gold and 50 tola silver if the values of 1 tola gold and
—— 9

1 tola silver are Rs. 130000 and Rs. 1500 respectively. ¥

- 8 Hina has jewelry of 11 tola gold. Find the amount of zakat on it if

the value of | tola of gold is Rs. 130000.
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Zahid paid zakat of Rs. 23500. Find his savings.

Ahsan has a crop wheat of worth Rs. 400000 irrigated by natural sources. Find the amount of

ushr on it.

Hamid has rice crop of worth Rs. 800000 irrigated by artificial

resources. Find the amount of ushr on it.

Suleman paid ushr of Rs. 6500 on cotton. If the land is irrigated by l'ain® find the worth of

the cotton. 0

Find ushr on 850 kg wheat irrigated by natural source, the ratc\' > 110 per kg and 1250 kg
potatoes irrigated by artificial resource, the rate is Rs. 60 pgr @k

A v A
. SUMMARSD) =
The price at which an item is bought is called Q&

ifs cqst
The price at which an item is sold is callec@se ng{@
Profit = Selling Price — Cost Price

Loss = Cost Price — Selling Price O %

Profit

Profit % = Cost Price X 1'00“/\0Q KOK
Loss % = - XQ%A) 6\'

Cost Prj e@
The reduction or.& ed o$narked price is called the discount.

Income tax i@tax imposed by the government on the income of individuals exceeding a

certain @

Pro is a tax imposed by government on the properties such as house, land and shops.

rice.

When a customer purchases an item, he pays an extra amount in addition to the original price of
the item. This extra amount is called General Sales Tax.

The rate of zakat is 2.5% of the total wealth.

The rate of ushr is 5% and 10% depending on the land irrigated by natural sources or artificial

\ resources respectively. /




. Squares and
Sub-domain q
Square Roots
Students' Learning Outcomes \E

After studying this sub-domain, students will be able to:
. Recognise and calculate squares of numbers up to 3-digits. Q
. Find the square roots of perfect squares of (up to 3-digits) natural numbers, fracti()‘% ecimals.

. Solve real-world word problems involving squares and square roots.

Can you find out the
area of this room if
¢ length of the room
is 4 metres?

As we know that the aﬂ 3
multiplying its length o de by itsel$as given below: @ 4
Area are = length x length
® =axa=a a
Here a” is th@Square of a. That is, the square of a = a @4 Remﬂ;;,;r i

= il. TE—
6" =36 canbe read as: + The square of 6 is 36.

is known as its square. For example, when we multiply | , Gledmdis 36+ 6o the poWeroiz st
6x6=6,we get 36. Here, 36 is a squared number.

~Example 1 Write 25 in terms of square of a number.

When a number is multiplied by itself, the resultant number

|
Note P s

m Recall the table of 5, we can write Perfect squares are used frequently in math. Try
S5x5=25 to remember these familiar numbers so that you
Applying the law of exponent, a x a = a can recognize them as they are used in most of
5'=25 the math problems.
Therefore 25 is the square of 5. \ J/

= <,
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Perfect Square of a Number )

Perfect squares are the natural numbers that are squares of natural numbers. The first five squares of the

counting numbers are shown below:
1 4 Square Notation | Perfect Square
9 .
|1__2| 16 25 1” (1-Squared) 1
4 :
el 9
%
42 16
- 25
Example 2 Find the perfect squares of the numbers: (i) (i) 331
. % 3 3 1
Skill Practice
—_— | 331
Find the perfect squares of the . 99390
following numbers: 3
() 37 (i) 58 99300 (331) =331x331
(i) 429 (iv) 900 109561 = 109561 ‘

Example 3 Check whet:j] \numﬁsb

(i) 25
Factorize 25
The prime &onSZSXS 5|25
Prime $of 25 form a pair. 5
So, 25 is a perfect square.

(iii) 1225
Factorize 1225
The prime factors of 1225=5x5x7 x7
Each prime factor of 1225 forms a pair.

So, 1225 is a perfect square.

perfect squares or not:

(ii1)1225
(ii) 105 bl
Factorize 105 i 35
The prime factors of 105 =3 x5 x 7 7

We can see factors of 105 cannot be paired.
So, 105 is not a perfect square.

B |
i 1225 4 Remember!
= —
iﬂ If each prime factor of a natural number
71 49 forms a pair of prime numbers then
T 7 natural number is a perfect square.

__iTcachers' Guide

‘ Explain the concept of square with the help of examples. Ask students to draw multiplication '

. table chart and highlight perfect squares.

P NNN_————————————————_N
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Properties about Perfect Squares

-

The square of an even number is always even. For example, the square of 12 is 144.

The square of an odd number is always odd. For example, the square of 25 is 625.

A number ends with 1 or 9, its square will end with 1. For example, the square of 11 is 121 and
the square of 9 is 81.

A number ends with 4 or 6, its square will end with 6. For example, the square of 14 is 196 and
the square of 26 is 676. 1 i
The square of a proper fraction is less than itself. For example, [5) i @ Z 5
Hence, the square of a proper fraction is less than the given fraction.

The square of decimal less than 1 is smaller than itself. For e:§. the square of 0.15 is

0.0225. —~

(0]

<
m Find the square of given numbers and wn{&e property of perfect squares of a

number which it satisfy: (i) 325 (i) 10 @ (iii) % (iv) 0.25

325 CIJZG

Number 325 is an odd number Nu 26 is an even number

Square of 325 =325 x 325 O ot1026 1026 X 1025
= 1052676 is an even number

~ 105625 1 an odg <§ﬁcrefore, square of even number is even and 1026
Therefore, square of odd nun'% dd. ‘\ ends with 6 so its square 1052676 ends with 6.

ceox 12 :
(iii) 15 @ 0 (iv) 0.25
- 0.25 is a decimal less than 1
— 1is a proper fr.
15 Square of 0.25 = 0.25 x 0.25 = 12050 3 12050 = 13330
144
e @12 C12x12 _ 144

15 15 x 15 225 Hence, 0.0625 is smaller than 0.25, 1.e. 0.0625 < 0.25

— |
144 )
To compare 1 and —— ‘@Cha“mge |
15 225 —

by cross multiplication Write five numbers which you
12 x225=2700 and 15 x 144 =2160 can decide by looking at their
' ones digit that they are not
As 2700 > 2160 144 square numbers.
Therefore, square of proper fraction is less than itself, i.e. 75 < % '

_’_iTeachers' Guide

Ask students whether strength of classroom students and classroom furniture

represents perfect squares or not.

- —




/ Squares and Square Roots _\69
ig | Skill Practice ,
—

«  Which of 123°, 77, 83%, 161°, 109° would end with digit 1?

Check whether the square of proper fraction ﬂ is less than itself or not,
35
»  Check whether the square of decimal 0.35 is smaller than itself or not.

EXERCISE 1.17

-,

L. Find the squares of the following natural numbers: O
(1) 49 (i) 66 (i) 75 \Q (iv) 111
(v) 230 (vi) 313 (vil) 279 \, (viii) 400
2 Check whether the following numbers are perfect squares gr yog;
(i) 900 (i) 912 (iii)&% (iv) 1600
(v) 1650 (vi) 2100 N 3025 (viii) 710
3 Find the square of following numbers by using &&w of perfect square:
(1) 2 (i) 80 O i) 63 (iv) 355
(v) 524 (vi) 4216 (Vily 821 (viii) 629
(ix) 033 (x) 0.18 KQ 0.23 (xi1)  0.04

... 14 : 2 19 . 25

Xii) — Xiv) — V) e— Xvi =

(eli) 16 (e I% O ’K% ) 28 el 28
Square Root > \O ;\CD

The power * % ” of a perfect s& of a@iitive number is called square root of that positive number.

Square root symbol is de&e y ra ign ./ , it is equivalent to power %
We know t ?=4 x 4=16. We say square root of 16 is 4. This is written as: ./ 16 =4
Let us f@ne more examples 7= 49 —> 49 = 7 : §= 25 —> [25 =5

D—( ing Square Root by Prime Factorization Method)

To find the square root of a perfect square by prime factorization, we follow the below steps:
(i) Find the prime factors of the given number. (i)  Make pairs of prime factors.
(ii1)  Write each pair of prime factors in square form .

(iv)  Take square root or power % of each square term.  (v) Simplify/cancel powers of terms.

(vi)  Find the product of terms, which will be the required square root.

B iﬁachers' Guide

‘ Explain the concept of square root by using real life situation. ‘

= <,
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Let us take an example to find the square root by prime factorization method.

Example 5§ Find the square root of 784 by prime factorization method.
BEITTNY  Factorize 784

The prime factors of 784 =2 x 2 x2x2x7x7

— 22 % 22 % ?2
Square root of 784 = -/ 784 2784

= (734)% $i 392

={2' %7 % 72)% OO 2] 196
22 5t s Take power 1 of, 2| 98

=(2)*(2)x(Ty 2 %’ ——
S0 | . square term segg*t. 71 49

=D T T2 E==p————

(Cancel thg p
=2x2x7=28 K® /

Here, 28 is the square root of 784.

"

ii)—{Finding Square Root by Long Div@lethod}

We use long division method, when the numba@re ve
le

square root by prime factorization becomes v&

Let us find the square root of 484 by long d@on m

ath @

@ Because the method to find out their

Step 1 Place a bar over the pai Tumb \Step 2 Take the largest number as 2
starting from the ones place or i nd si the divisor whose square is less than 2| 4 84
the number. S— K \' or equal to the number on the al 4
4 8{ @ O extreme left of the number. 0
Step3 Bring dowr™thgynumber, 2 || Step4 Double the quotient and 2
which is under thg@, to the right 4 84 || enter it with a blank space on the 2| 48
side of the re E(al 2 | _4 right side. o4
084 4_| 084
Step 5 we have to select the largest digit for the ones place of the divisor (4 ) 22
such that new number 2, when multiplied by the new digit at the ones place, is equal 2| 484
to or less than dividend (84). _4
The remainder is 0 and we have no number left for division. 421 084
84
Therefore, /484 = 22 0

— |
@ Challenge
—

! What will be the square root of 0?7

Find the square root of 225 by long di

|
Skill Practice

—

vision method.

-

\
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iiD—(Square Root of Fractions)

Let us find the square root of fraction g

1

56

O

| |
(2 )5 _ 9?5 2
(32 3 3 \'“c)
Here, % is the square root of g /&Q

Example 6 Find the square root of % by pr’ime’&ogaﬁm method.

Solution To find the square root of gQ will ﬁ!@am roots of numerator and denominator

separately. (b
{ @factorize 400

NPrime factors of 400 =2 x 2 x2 x2x5x 5

Factorize 196
Prime factors of 196 =2 x2 x 7 X’?

:sz,},z 6\ " 3 :22x22x52
N 'K ! 2| 400
Sguacemntof. 16 §9® \_\_ 3 Square root of 400 = /400 ~Ta00
— 5 1 A
N = (400): 2| 100
1 1 =
Q\)sz e =@x2°x5) 2] 50
1 1 Al <%
$ = (22 (?2)2 _ (22).% , (22)% « (52)% 5|25
gxL L 5
=2"1x 72 sonfithy L <o
Here, 14 is the square root of 196. Here, 20 is the square root of 400. So,

196 196 14 7
So, square root of m = ﬁ = "2—0 or E" (Put values of +/196 = 14 and /400 = 20)

r! Teachers' Guide

- Provide steps for finding square root of fractions.

1

7
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: 289 o
Example 7 Find the square root of o by division method.

To find the square root of g , we will find square roots of numerator and denominator

separately. Now, we find square root of denominator 625.
First we find square root of numerator 289. Consider 2 as a divisor and quotien{
Consider 1 as a divisor and quotient * 3 x3=09is greater than 6
© 2 x2=4is greater than 2 17 Sum of divisor and quotien\&d, 25
Sum of divisor and quotient is 2, 1 '589 | write 4 at tens plac i 2l 625
write 2 at tens place of new divisor, B! diviser: whereas % es place 4
whereas 7 is at ones place of new 27| 189 oFiaw diviacs \' 45| 225
divisor L T 2@*. . L2725
27 x7=189 0 Here, 25& square root of 625. g
Here, 17 is the square root of 289. ,&
SKill Practice |
Square root of 28 ~ [#84 ( , @————
625 625 Find square root of

Il

17
= (Put values of /289

g

“

625

following decimals by
prime factorization and
long division method.

(i) 17.64

(i) 1.21

iD—{Square Root of Decima@o K

me factorization method.

b

Example 8 Find the square Q@f

m To find th@ root@@ we shall find square root of %

Factorize 49 Also factorize 100
The prime factors % 7x7 7| 49 The prime factors of 100 =2 x2 x5 x5
a2 2
> il 2 100
The squ of 49 = r Square root of 100 = +/100 ? 50
! —
l —
= (49): 100y , SIS
. =@x5): T
-y = @)% (5)?
s (Cancel the powers) _ 22:(% » Szx%
=17 =2x%x5
. =10
Here, 7 is the square root of 49.

Here, 10 is the square root of 100.

J 49 7
So, the square root of 0.49 = 1/0.49 = m b or 0.7  (Put values of /49 =7 and /100 = 10
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Example 9 Find the square root of 2.56 by division method.

m To find the square root of 2.56

Consider 1 as a divisor and quotient 1.6
© 2 x2=4is greater than 2 1| 2.56—> Place the bars
Sum of divisor and quotient is 2, 1
write 2 at tens place of new divisor, 26| 1 56
whereas, 6 is at ones place of new divisor 156 —_— \&k _—
© 26%6=156 0 156 and 27 x 7= 189
Here, 1.6 is the square root of 2.56. i ter than 156.

EXERCISE 1.18 Q)+

8 Find the square roots of the following natural numbers:
(1) 49 (i1) 100 % 144 (iv) 196
(v) 324 (vi) 784 & 529 (viii) 676
2. Find the square roots of following numbers by prgne factorization method:
(1) 900 (i) 2500 \ 1849 (iv) 1444
49 64 K
= — 7.29 6.76
o ™) s %@u (viii)
3. Find the square roots of followingnuifibers wision method:
(1) 576 (i) @ (i) 1521 (iv)  0.0441
256 ... 0676
— — 26.01
) 1089 289 bl 841 (vl

m Real-Won\&or%lems Involving Squares and Square Roots>

: ’ o "W
Now, we discuss rgwe problems involving square and square root of numbers.

Example 10 : @

Solutio.: Area of square shaped park = 1296 m’
Length of side= /1296 Area=x and Length = \/F =X

the length of side of a square shaped park. If its area is 1296 m’.

Consider 3 as a divisor and quotient 36

© 4 x4 =16 is greater than 12. 3(12 96« Place the bars

.. o g
Sum of divisor and quotient is 6, ==
. b " 66| 396

write 6 at tens place of new divisor, 396 T
whereas, 6 is at ones place of new divisor 0 less than 396 and 67 x 7 = 496

- 66 %6=396 is greater than 396.

Here, 36 is the square root of 1296, so length of side of a square shaped park is 36 m.
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Example 11 Find the length of a rectangular field if area of a rectangular field is 19.36 m’, where

length of a rectangular field is four times of its width.

m Area of a rectangular field = 19.36 m’

Length of side = 4 (Width)
Let width of rectangular field is x,

Area of a rectangular field = 19.36 m’ \ l
Length x Width = 19.36 m’ O
(4x) x (x) =19.36 m’ \00
4 =19.36 m’ ,\l\
21936 &Q
4
19.
75

Width = Q&2 m\@ 84| 336
G\ o) 336
O 19. —

— 0

’\OQ ‘\Og "

& G
Qen =4 (W?c;th)
)
= 4(2.2 m)
= 8.8 mm

57 the length of a side of the rectangular field is 8.8 m.

Example 12 Find the area of square shaped shop if length of one side of shop is 33 m.

Area of square shaped shop = Square of side length of shop
=33 m)
=33 m’
=33x33m’
Area of square shaped shop= 1089 m’

iT&achers' Guide =

Ask the students to find square root of 1444 by prime factorization method and long division method. Also

. check wether the answers are same.
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EXERCISE 1.19

In a lecture hall, 8649 students are sitting in such a manner that there are as many students in a

)

row as there are rows in the lecture hall. How many students are there in each row of the lecture
hall?

The students of class-VII of a school donated Rs. 2304 for the Prime Minister’s Relief Fund.
Each student donated as many rupees as the number of students in the clas\Emd the number of

students in class. O
Kiran wants to wish her teacher on Eid Day by giving her a self-1 ting card. She chooses
a purple coloured square sheet of paper. A side of that paper me 19.5 em. Find the area of

paper she chooses for the card.
The area of a square plot is 900 m’. Find the length of th&% the plot.

400 students sit in rows in such a way that the num@ rows is equal to the number of students
m a row. How many students are there in each r

\ =  Prime Factor

L SUMM

When a number is multiplied by itself, esult r is known as its square.
ngtural numbers.

Perfect squares are the numbers that a: uares

The power “ =" of perfect §q*®§ l@lve number is called square root of that positive

number.
Square root of any pos@n er@ find from the following two methods:
etho * Long Division Method /

@Q\)O REVIEW EXERCISE 1 (b)

Choose the correct option.
(1) The ratio of 2 years to 6 months.
(a) 1:4 (b)2:6 (c)4:1 (d)1:3
(11) The comparison of two quantities with same kinds is known as:
(a) rate (b) ratio (c) average rate (d) proportion
(iti)  The value of m in the given proportion: 6 : m :: 5: 10
(a) 12 (b) 30 (c) 25 (d) 15
(iv)  The equality of two ratios is known as:
(a) ratio (b) increase ratio (c) rate (d) proportion
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(v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(xi1)

(xiii)

(xiv)

(xv)

o e Mathematics 7 ™
()

In proportion, product of means and product of extremes are:

(a) less (b) equal (c) greater (d) not equal

If the cost price is Rs. 450 and selling price is Rs. 550 then Profit will be:

(a) 50 (b) 100 (c) 150 (d) 200

If the marked price is Rs. 780 and selling price is Rs. 750 then discount will be:

(a) 10 (b) 20 (c) 30 (d) 40

The tax imposed on the income of an individual is called

(a) GST (b) VAT (¢) income tax @property tax

Rate of Zakat is .

(a) 1% (b) 1.5% (c) 2.5% @ (d 3%
Rate of ushr on a land irrigated by natural sources ig e+ ’
(a) 5% (b) 10% (c) 0 (d) 20%
Which of the following cannot be at the on@e of a perfect square number?
(a) 1 (b) 4 (cY'8 (d)9

The number of zeros in square of 40 i§:

() 1 (b) 2 ) (d) 4
How many natural numbers lie¥petween 2{ 3%
(a) 4 (b) 5 0 (c) 7 (d) 9

The ones place in the@ of l&
(@) 4 K\ ©7 @8

A square shapc@cn hasagirea of 100m’. Find the length of one side of the garden.

(@) 9 < % (©) 11 (d) 12
Write the follow™sedin ratio folg and reduce it into lowest form:

()

%O a 20 (iii) 185 :85.

500

(iv@veek to 60 days (V) 4 km to 800 m (vi) 3 litres to 1800 m/
(1) ncrease 15 in the ratio of 8 : 5 (i)  Increase 120 in the ratio of 13 : 10

(@)

If the price of a shirt is increased from Rs. 3200 to Rs. 3600, what will be the increased in ratio?
If old price of an object was Rs. 890 and new price is Rs. 560. What will be decreased in ratio?
A shopkeeper purchased 20 packets of almonds for Rs. 16000. How much will he have to pay if

Decrease 510 in the ratio of 7 : 10 (i1)  Decrease 999 in the ratio of 2 : 9

he buys 25 packets?

A train covers 140 km in 2 hours. What will be the speed of the train per hour. Also find in how

much distance will it cover in 4 hours?

Find the value of variable in the following proportions.
(i) 5:4:x:20 (1)) a:6::55:10 (il) €:10:25:50 (v)gidi:24:30
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Two watches cost Rs. 16,000. How much money will be required to buy 14 such watches?
Mohsin took 5 days to finish a book, reading 100 pages daily. How many pages must he read in a
day to finish it in 10 days?

If 42 men can reap a field in 16 days, in how many days can 20 men reap the same field?

14 men can dig a well in 8 days. How many men can dig it in 4 days?

A fort had enough food for 60 soldiers for 40 days. How long would the food last if 30 more

soldiers join after 16 days?
Ahmad travelled 300 kilometres in 5 hours. Find the unit rate in kilometre&ﬂt
An international phone call costs Rs.10 for 4 minutes. Find the unit rat ees / minute.
Hassan reads 18 pages in 9 minutes. Find the unit rate in pages /

A car consumes 10 litres of fuel for a distance of 260 km. Find thlkn rate in km/litre.

A car travels 600 km in 10 hours on Monday and 200 @‘aus on Tuesday. What will be
the average speed of the car?

The cost price of an article is Rs. 3000 and the selll ce is 5000. Find the profit percentage.
Ahsan bought a car for Rs. 1500000 and sold it & 00000. Find loss percentage.

If the discount on an item is Rs. 500 and the rice is Rs. 4000. Find the marked price.
Adeel earns Rs. 100000 monthly. Find tt!- t of igepme tax on his income.

Zawar pays Rs. 10000 as property tax @ th&wate o nd the total worth of the property.

The price of a washing machine is OO@ ate of GST i1s 17%, then find the total price

of washing machine including

Find the amount of zakat Qn $

Shahwar has two crops mﬂ and Rs. 800000 respectively irrigated by artificial
t us

resources. Find the a
The price of pack rus 70. If the amount of value added tax is Rs. 80, then find the

rate of value add
Find the s @ of the following natural numbers:

(1) (i) 69 (i) 288 (iv) 500
C ther the following numbers are perfect squares or not:

(1) 441 (i) 572 (i) 425 (iv) 3025
Find the square root of following numbers by prime factorization method.

(1) 169 (i) 289 (iii) % (iv) 3025
Find the square root of following numbers by division method:

G 361 (ii) 729 (i) % G 616

Hooria has a square shaped mat with an area of 289 square cm. She wants to decorate the mat by
putting fringe around the edges. How many cm of fringe, she needs to buy?
What is the length of a side of a square having area 441 square metres?




