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NUMBERS AND

Roman 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, ncgatl %ﬂal 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@onal nu ers

. Solve real-world word problems Jn@\ ope @ rational numbers.

. Verify commutative, associativ stribpti & rties of rational numbers

. Round whole numbers, |ntn—::g%I ional
significance or decim, pto

K Use knowledge of %g o give

)

The ship is at
Y 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.
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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.,
e

p—— |
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
2 | | | 1 l | l = *\

» =3 i =2 =1 0 2

Negative integers ‘

which you use negative integers.

|
Skill Practice

E—

|
_:- .‘ Keep in mind! [

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

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

|<10],—| 17,19 | and | -6 |

o arrange them in ascending and descending order.

SO]V\E lowing:

L J

earch out |
on m\. bsolute-Value/Millionaire-Game-Absolute-Value _html5.html }

[ hltps:.-".»"\\-'\\-'\\-'.mul‘h—pl:i}-’.&m@ airgeC @ Abs >-Value/
: ~\ h — ==
Ty

N\ ?ﬂ ) Activity

—-"
Display diﬁ"eren@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
—

number line.

) 1000 2000 3000 4000 5000 6000 -

Represent the following
whole numbers on the

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

L
‘ Posmve integers &@ Give any five real life examples in

o

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 —
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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 Hutdicc din Thousands| Hundreds Tens Ones
million million thousands | thousands
9 8 7 4 6

9 2 3 3 0
9 8 7 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 .
» 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 Mg more than the digit at thousand place. 7 digit are
1.1.3 Whole Numbers _ 1,2,3,4,5, 6 and 7 to make a 7-digit number.

lest number.

Let us consider the numbers 987’@#}43&m 3530 for comparing.
(1) In 923530, th t teng nds place is smaller than the remaining two numbers.
19}

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

Th , 987436 is 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 )

W 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. |

o <,
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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
(if) 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

S . e

JQ_Sﬁrch out | P\ ¥Kill Practice

https://www.mathplayground.com/mobile/numberballs_f RCPTS& dllowing integers on number line:
-50, 60, -30, -20, 10, 40

*  Teacher will provide a handout with some blank spaces for-digit or 3-digit numbers with positive and negative signs and
an empty box in between number blanks for comparis ntcie

75
*  Player | will roll dice and fill one blank ofquesnm% p]aye@&ll dice and fill the other blank then according to

positive and negative signs, players will determnc h sng% een numbers(<,>or=).

Representatlolr@ecng@ umbers on the Number Line )
Let us reprcsent the given de n@umb the number line.

-7.5 , _ -5.0 , 4.8
|—'?.5| : s | 3.0 | 4.8

Therefore;

\‘{}‘ Remember' T

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

ullscreen.htm

'*  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 7 0
2 3 5 . 7 4
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Comparing and ordering of Decimal Numbers>

Let us compare the given decimal numbers.

(1)

(1)
(iii)
(iv)

Let

g )

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
So, 235.89 is greater than 235.70 and 235.74 ‘5‘-’5:??;"’ ]

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

N\

v

1.1
Represent the following on the numbebdine: ®\®
(i) 230, 130, 150, 100, 170, ]200 1 70, 80, 95, 35, 40, 45, 60
(iii)) 1600, 1000, 1700, 150 , 200 (iv) =50, 60, 25,70, -10, -35, 45
(v) —225, 440, —400, Y 50 1& (vi)  —1100, 2100, -1500, 2500, 1600
(vi)) -15.5,20.7, 1 % ~ (viii) 0.5,-0.7,-0.1, 0.3, 0.9, -0.5

Compare by usjng ol >4 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.

o <,
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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 R i | [ Equivalent
Fractions Fractions Fractions Fractions Fractions Fractions

eg,l ietc e.g.,l _S_etc
2 6

5 3

'e.g.,3l, 23 etc.| e.g., i, l etc. .8 l, E ete.
2° 5 53 S 55

, —eicil [e.g.. E, l ete.
3 Gl

>

7 @ . Remember!
 —

The first four fractions are defined
for a single fraction but other three
fractions are used to compare two or

The concept of fraction is illustrated as:

,o

A whole pizza is divided into six equal

parts. Here one piece of pizza is represented

more fractions.

\Q ) =
@ 3'@5‘;"‘ Remember! |
G —
An improper fraction is always > L.

as %, where 1 is the numerator and 6 is the

denominator. L2
P « 5, 2, Important Informati
' e %
‘ Improper fractions are sometimes called{h&to eavy m 4

To solve the unlike fractions * O Q I . PR

d letit fracti ac"n ortant Information -~ - - ;'“Er}',’i :, | Important Information |,

an equ]va cn ractions, Zm

will have to use LCM an ctions can be converted into Mixed number is basically an
ﬁr ]

of the denominators. oper fractions and vice versa. improper fraction > 1.

E RECA@@

We have a@eamt in previous grades to find out the LCM of two or more than two numbers.

g Least Common Multlples (LCM) and nghest\Commo'n Factors (HCF) %

T A : i A R Y A e

oI
2172 , 48 24 l I /—"qé\‘wl‘f% Keep in mind! —
2 36 ] 24 » 12 24 36 12 12 .FTT—H,_H—'"" .
2118 5 12 - 6 * Highest common factor is
—24 2 —]2 also known as greatest
4 3-8+ 3 12 | 24 0 divisor (GCD)
common :
309 .3, 3 ., "
24 ¢ smallest common
3| 3,1, 1 I multiple of two or more than
0 { bers is called Ie
1 = 1 5 1 wo numbers 1s called least
HCF=12 common multiple (LCM).
(| LCM=2x2x2x2x3x3=144 )™ J

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

9 . .
B B Convert —  into mixed number. —
4 CIN A 21N | Keopinminar —
mTo convert % into mixed \J_j \_L/ \_u 1
I 2—
b ill divide 9 by 4. 2 S n
number, we will divide Y by 4. e i i
4) 9 4 4 4 ‘;r wFractlonal
8 =1 + 1 + Qlepart
1 \o
9 1 1 = 24—l =3
2 2+l 5l -1
4 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.,
T % den@‘orl 6. 2%5=10 In th?s case,

we multiply 2 by 5

ato dd10+3—l3

So, the Impropé ion IS‘S\O

Va Actlvlty =Y
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.

IBBTF 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.

E e
. p o .
4 A number that can be expressed in the form of 7 where ] Important Information
' — 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:

o <,
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(R__ational Numbers (Q))
NcWcZcQ ( : \
. ( Fractions )
P .:,""cﬁf{l_f.' :, | Important Information | (( Integers(Z) ) 14 3 st
[ DB L2, -1, 0,41, 42,... ) 2’ 5’ '
The set of rational number is ‘ / ! -
denoted by Q. ( Whole Numbers (W)) [ Negative Integers )

L oL23. J{ -5-3ec, )
|
)

(Natural Nl:mbers ™) (

L 1,2,3,.. )
z B—
l' 3 c:r{_;: ;, | Important Information St §
@tn

L In % , the integer p is the numerator and the integer ¢ %s ominator.‘ .'
Y
IMWIP Representation of Rational Nu on the Number Line>

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

of 0 on the number line and —5 is neg%@u w{l left side of 0 on the number line. Let us first

convert % and «—8 into mixed nu@x@ 5\0

8 2
ST
A’»’ : 3
So, § lies between 2 and e will divide the line between 2 to 3 and -2 to —3 into 3 equal parts.
Q) 5 :
@ 3 3
i T S (ST RN TN N CANNS SN [N (RN GNNY [NNS NN GAN DN (Y b WL 5
| \U I | L ] | I ] '[ I L] | ] L] I ] \U | 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 YA 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?
e -
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&7, 27 A Keep in mind! | ~

| ——

* 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 =
g 2ve 10 SN LCM of 8 and 16
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" 8

2] 4, 8
202, 4
21, 2
R

s

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

3

Arrange the Rational Nl&b rs i ending or Descending 0rder>

To arrange the rational numbers in orde 1l have ollowing steps:

Write the givep r@ nw . Take LCM of positive
; with positive %\mma denominators.

m ’ Write ga onalé T w1th LCM as the common denominators.

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

@,30,15,]30 205 - 30 — 15 — 10
4 7 7 3 3 /5 - 15 - 15 - 5
EEEE aly — 38— B = 5
Multiply all the rational numbers by a number so that their .= 1L = | = 1
denominators become equal to their LCM LEM=2 x 3% 5=30
Nc;-w,i = 4 %0 = E
5 5x6 30
T __ 7
30 30
7 _1x2_ 14
15 15x2 30

e, §
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3_3x3 9
10 10 x 3 30
Now, since 24> 14>9>7
So, %>-li>-9—>~l = i>—>i>-1
30 30 30 30 5 15 10 30
. 7 3 7 4 7
Ascending order: 0’ 10’15 ° s Descending order: 7 _EIE P
@ Activity | \ ¥
L 1]

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

EXERCIE y ‘

1. Represent the following rational number \Hﬁmr l@
: 1 S| .
i - = ) =
(1) 3 (1) - %(bl 5 (iv)
W 2 (v1) (vii) —2— (viii) 2>
8 OK 4
2 Convert: % ‘\
) 2
(1) 1— ﬁ I t@mper fractions
18 63 115
(i1) ? , 13 9 1fto mixed fractions
3 Put th c@; ign (>, < or =) between the following rational numbers:
. 7 7 iy —3 =5
ONNY | 55 55 @ =[] i) =1 |5
. 5 7 . —19 -7
) —_— — l —_— _—
(iv) 1 L\ 2 o 1l e ™) — =
4. Compare the following rational numbers:
; 2 2 o =3 -1
W =z . 3 W 3 - 3 ) - . 7
N 2 -3 = -7 N3 3
) Z° ¢ 4 ™ T M) 22 ¢ »
- 5 5 i -3 ’ 1 1
(vi) 3- , 44— (vii)) -1— , — (ix) 3— 72—
9 18 25 5 2 14
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Arrange the following rational numbers in ascending order:
: | 3 7 5 . 6 3 -9 13
@ = 3+ = 5 z 5 = M = e T e = 850
4 5 8 4 7 14 7 -14
gy L, X, =, 2 B L os e
12 —4 3 8 8 5 8
6. Arrange the following rational numbers in descending order:
: 2 4 —4 —3 .. 4 13 7 7
W ¢ .8 . .= @) <, =5 N~ o2
3 7 -7 - 5 =30 O -15
- 13 17 9 -5 -9 =4 -41
(111) = — — — —_—

: By o+ Tig 7 B (i")ﬁ-’\g'@ 337 44
Operations on Rational Numbers ) «Q)
D—{Addiﬁon 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 %
. p r . E— |
In other words, if — and — arQw ratlon(numbers, then Skill Practice
T 0O «O —
*
\ % +r Solve the following:
NG ésk q LT
@ 2 9 9
1 +1 6
For example L - = = —
® 7 7 7 7
@ 2 4 3 2+4+3 9
=t == — = =
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 P \

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 e 4 = .

cats 15 parts of the cake. How much cake is eaten by ien; o .

£ e
them altogether? 4 @

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

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

m. L ' Now, multiply all the rational numbers by a number to mmir denominators

O

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

equal to their LCM.

30 3x3 9 1 1x6 6 . 4  4x2
10 10x3 30 5 5x6 30 15 15x2

T —
m ’ Now, add these like fractions Skill Practice
_ il
2 + E + 8 9 T 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
ii)—(Suhtraction of Rational Nunﬁ;{arg) (g
Rational numbers @ng the §ame denominators
. -
To subtract rational numbers wi %gg d nators, we = .
subtract the numerators, the nator m the same. If G and F are rational numbers then,
A\ p_r_pr
q q q
Look at the follow amples:
@ 5-1 4 o 3 5-3 2 242 |
— === — i) - - == "—7 === —— = —
9 9 9 8 8 8 8 8+2 4
Rational numbers having different denominators
In this case, make denominators same by taking the LCM as their common denominator.
Consider the following example:
— |
Skill Practice p P
o If — and — are two rational numbers, then
Solve the following: : q s
1 9 2 g r PES=F X4
15 15 15 q s g xs

P —
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-3 9
DRET eSS The sum of two rational numbers is i 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
_-_3 2_-3><2-9><1 -6-9 -15

5 10 10 10 10

Hence, the other number is _11% :

iii )—f Additive Inverse) For each ramé ber E there

An additive inverse of a rational number is the same eXIStan — such that
original number with the opposite sign. For example, the "k[_p _p p .
. 5. -5 Q% i P
additive inverse of E is ? . q
—— )
Skill Practice @ Here 1s called additive inverse
: q
Find the additive inverse: (1) 3

To find the product of two rational numa® and —

pxr pr

p
If — and —_ are two ratmna Eers{ - K —' = =

q xs qs
. oduct of their numerators
1.€., Product of two_rat @nu
Product of their denominators
Example 5 ) 2 X (__] X ["_9]
@ 5 4 5

— |

\?4 Remember! |
T

2 . ﬁ] " [“_9 s 2x(=3)*(9) To multiply two rational numbers,
5 4 5 5x4x5 multiply the numerator by numerator
2 %27 54 29 and denominator by the denominator.

100 100 50

ﬂ Noor and Nazia planted their plants. The height of Noor's plant was ~14§ cm while height of
‘t : Nazia's plant was % times of Noor's plant. Find the height of Nazia's plant.

) AiTeachers’ 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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Ii 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 L 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?

. 8w . £ — ==
D—{Dmsnon of Rational Numbers) P \h,m Tformation

Division of rational numbers is the same as division of a the inverse process of

fraction by another fraction. cation.
" i
p ¥ ” I @ |
If — and — are any two rational numbers such that — % 8, then: 7 Remember! |
b 9 s O
fined.

¥
p P

- . i ErR i i = P XS Division by 0 is unde
s q ro xf&r

q

N - e ———
@ i c"r'é"_,': ;, | Important Information -

2 -6 Q
Example 6 Solve: —45 - [_5‘} K \ | [N
@ It is important to note that when
m 42 . (_6] _22 q (= (-5) divide rational numbers the order
5 s
2

5 x 6 matters i.e.,

Bt st
= =
M How many ple:&At — is of ribbon can be cut from the ribbon which
P 150 @
;‘ is — m ?

g s
m 15

== 3— L ' J/
A - ; : ... 150
‘t To find out the number of pieces of ribbon, we will have to divide T by —

15* 3

=
15
Number of pieces of ribbon = L 4 —
? — |
10 I Skill Practice
_ 150 X Z =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.

o <,
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EXERCISE 1.3

Add the following rational numbers:
5 4 —13 9

(1) 9 and ° (i1) Y and " (iii)
. -6 8 3 -6 .
(iv) T and 3 (v) 2 and ry (vi)
Solve the following:
; 3 -5 s -5 -1
0 (% @ F+(3) Es.
(iv) _2+i+(i‘) V) '—1 bl [;?\Q)
11 15
Subtract: @
(1) 4 from % (i) — from — i) — from _—
Solve the following:
o 2.2 ()N ‘\5?:’ (ii)
7 14 b 5
; 2 3 4 .
v = - ’ OQN) 70{(_—9 (vi)
\s -2
1 (22
(ii) %- x [;;] (iii)
V)  — x(-18) (vi)
(viii) _4%.x G&%) (ix)
Solve the following:
W 5. @ 767 3 )
. 16 -3 =21 .
(iv) =" (~18) (v) rh (E) (vi)
(S i 10 (=
(vin) —-12 + ( 6) (viii) — 5 58}

(2

-7 =3
Y
-3

o

5 20

(iv) = from — 2
8
4 38
15 25

5 -(5)
12 g

= 5
9 12
-3 25
5 26
.

8
.3
MTIRE
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7. The product of two rational numbers is I—(l) . If one number is ?3 , find the other.
. .. —15 -
8. By what rational number should we multiply T4 to get =
9. Find the additive inverse of:
. 3 . -7 -8 5 1
1 — 11 — 1) - — wv) —7— vy 22—
0 5 (1) 12 0 ( 15] &) 12 ) 13

25
10. Amna purchased Fl m cloth to stitch a shirt. If she used — m c]06®1tch the shirt. How
much cloth was left with her? 0

74 25
11. If 2 kilogram rice is to be packed in — kllogam packets, @r\'ﬂhd

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

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

235
12. Zara bought T litres cooking oil. She ug tres o1l for cooking. How much oil was left

with her? @
N

1.1.15 Commutative, Assgciative and Distributive Properties of>

Rational Numb ,-\

Rational numbers have severa'(%l\ﬂct pf\' 5, 1nclud1ng commutative, associative and distributive
properties.

D—{Comm%$h’0pe$

In commutati @peny, 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.

e e e P S Sl A R Y

(a) Commutatlve Property of Ratlonal Numbers W.I. t Addmon

C

a
The addmon of two rational numbers is commutative in general. If 7 an and ~; are any two rational

numbers, then:

<+

Example 7 Prove that:

o Q
I e
o— o
_.|_
wnis I8
Il
|
b | =

I
/
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m Left Hand Side Right Hand Side
1 4 4 1
J1 = = R. S=—= 4+ -
L.H.S 2 5 H.S s T3
5+8 13 8+5 13
LHS—— === RHS=—= = —
10 10 10 10

C So, L.H.S=RH.S )
A A A B A SNl Oc

; (b) Commutatlve Property of Ratlonal Nu mbers w. rt Multlphcatlon !

‘*ﬂ—ua L e S it e s s S e

The commutative property of multiplication means changmg the order 0 et
=y,

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

not hold in subtraction and
g _'
) @
3 A 5 3
Example 8 P that: — x — = — x — «
rove that:  x = > x

— |
=7 A Keep in mind!
&,

ie )

ALl
1

\'a
‘n“ |

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

| Solution 4 Left Hand Side , \@ Right Hand Side
)
’Z> N
RHS=—%—
7 4
5x3 15
RHS= = —
7x4 28
o, LHS=RH.S )
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 W.I. t Addltlon ‘

e A A T A S e S e ] e R

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

u = 2
(p r] £ P [r t)
=l | I et U et s
q s u qg \s u

3 .3 1 3 5 1

Example 9 =4+ = So ol [ B

| Example 9 ZR0EE (4 2]+2 2 (2+2)
,
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l

> S

m Left Hand Side Right Hand Side
L.H.s=(§+§] 5k LHS= >+ (§+]—J
4 2)7 2 4 \2"2
=(3+10]+1 =§+[5+1J
4 2 -+ 2
13 1 3 6
4 2 4 2&
13+2 15 3+1
LHS= == LHS= —
4 4 \0 4
(So, LHS=RHS )4

(b) Assoclatl\;e Property of Ratlonal N umbers w. rt Mul?p‘k@tlon |
thn we multlply three numbcrs, it does not matter how @mp them because the answer will be the
P r
t

t z
same. If E , — and — are three rational n
s u

multiplication, we have
(ﬁx_] x__% _x_§®
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 [3><1]
= = x
7 2x3
$ 5 3
= - ¥ -
776
LHS=+m =22 = 2 LHS=22 -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 ; ; e s e o
If E , — and — are three rational numbers, then according to distributive property of multiplication
Y

u
over addition and subtraction, we have:



¥ Rational numbers and decimal numbers

(i) Ex[z+—tJ=[£xi]+[£x—t)
g s u q s q u

2 1 4 2 1 2 4
Ex le 11 P hat: — el i | o || 2 S S
rovetat3x(3+5) [3x3)+[3x5]
Left Hand Side Right Hand Side
1 4 2 1 2, 4
LHS—E (5—}—5) L.H.S—(§X§)+ —)
2
3
2
3
2
LHS=
d 3

1
Example 12 P that: — = s %
e L« (2. ;ﬁ ’N
sde‘

\

Right Hand Side

LHS:(.I_xg)_(lxl)
4 6 4 8

LHS

(799

el _2_1
(b 4 24 32
L.HS—1 2 :i L_H_S:E:i
4x24 96 9 96
EXERCISE 1.4
X Verify the following commutative properties:
M =+2-2,3 (ii) LS .
5 7 7 5 10 5 5 10
Gl s o i g G @ el it d
7 -2 26 45 45 26
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2. Verify the following associative properties:
3 B w3 3 7 12~ =2 4 12 -2 4
18 =5 12 15 =5 A2 ; -5 10 13 =5 10 15
i) |—+—|+—=—+|—+— (iv) —+— |+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

—

s 2.y 8y 2 3.2 8 .10 (6 9
22l |2 pi|efEus] @ B
W 5 (9 ! 6) (5 9) +[5 6] TR

.. 15 (8 2 15 8Y) (1s 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 — - == — 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
. Rs. 239.75. In such situation, much apoun#tioes she pay?
. To solve this situation, \Qh@ay Rs. 240. This
procedure is kn0w1®

i Roun hole Numbe

Skill Practice
—

If the price of a packet of chips is
Rs. 15.15, tell the price of packet of

chips after rounding.

.
IaP<T e in mmd' , B
S Pl g~

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

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.
N ——— —— s

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

(13925=4000 ) 1 significant figure ) ?‘: Key fact!
i el
o =
(3925 = 3900 I 2 significant ﬁguch 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

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 = 244N significant figures)
————
Example 13 Round 0.028635 to the given degree of accuracy. Skill Practice
(1) 3 significant figures (i1) 3 decimal places

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

DRI () 0.028635=0.0286 (i) 0.028635 = 0,028

iii Round Negative Integers) @ (l) : Sigﬂiﬁca"tﬁgms
(ii) 1decimal place
While rounding the negative integer, the number Aa N
which is close to the zero (0) is greater number Q &>, ”“;” '._'9 Keep in mind! | N
which is far from the zero (0) is smaller num

al part of a decimal number, all zeros before a

¥ atids rotind LA3%66 6 he given -zero digit are not significant but all zeros after a

n-zero digit are significants,
of accuracy. Q K
(1) 2 mgmﬁcal@res KO ez
= /U Remember! |
(i1) 3 sign ?

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

A®@$® When round

(i) —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)

B iTsachgrs' 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) | gy 65 and 3 significant figures.

front of writing board. Ask them to round the numbers to the required degree of accuracy.




22/_ Mathematics 7 \
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
\

&

1.1.17

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

number, we obtain an estimated or approxim&% value t y or may be differ from the actual value.

— |

If the difference between the approxim / estimfat 5 4157 4 Keep in mind! | "

value and actual value is small, th(é@;an sa§hat the [ S —

result or solution is reasonable. * The difference between the actual value and
approximated / estimated value is called an error.
Error = Actual va pproxfated value \
IREERER Find the @of 2 and 15.7156 after rounding 3 decimal places. Also check the

solyfion 1s reasonable’or not?
%t‘ 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 _—

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| b g
Error = 0.008

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

P —
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Fu2%) Activity
(DL

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 GE
i O

Round the following to the given degree of accuracy:

(i) 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) Q
(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 &ccnma] places or significant figures:

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

() = (3 dQ@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)
(iif)  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)

(1)  2.281 % 3.567 (2 decimal places)

o <,
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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 is neither positive nor negative. 0 is also known as neutral number/integer.
: B : .
* A number that can be expressed in the form of 7 where p, g are mtegers& # 0 is 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@mator.

» 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@& &
*  The difference between the value@pproximated] estimated value is called an error.
« The following are the e 1€8,0 al numbers:

. b \‘% (co %ve property of rational numbers w.r.t addition)

. B y Q " 4 (commutative property of rational numbers w.r.t multiplication)

b \&d b
t r f ) )
- — |+ —= —+4|— + — | (Associative property of rational numbers w.r.t addition)
qg s u q s u
p r t p r t o
- E B ) M= E g 2y (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[?‘l?](ﬁ"*?]‘(?x'ﬂ/)

-




Sub-domain Simplification

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

decimals, fractions and integers. ‘\'

O

BR

ACKETS

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

-
‘) 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 mathemats ‘g‘ression, BODMAS rule is used. It guides us which operation is used first.

—_— P ]
Brackets O )} ! Remember! [ —
T—
order or of or power X oryx The procedure to simplify the
mathematical expression is known
Division o as simplification. )
. . . -}
Multiplication x  History |
Y
Addition + Achilles Reselfelt introduced the
"BODMAS" rule.
Subtraction =

\




| 26/
Brackets >

In a mathematical expression, brackets

are used to group/gather along with
mathematical operations.
ie., ¥, -, x and +. To simplify a

mathematical expression, the given

) am—1 * . \
order of brackets is used. yw out | hitps://www.livewg ets.com/bp935523uz
\
.
40_5! E ) ! .
~ Let us solve the given mathematical expression using BODMA d order of brackets.

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

18+2-Bx5-{12-6-{-6+

Mathematics 7 \

<Step M Vinculum or bar -

<Step M Round, curved brackets ()

<Step B)q Curly brackets or braces { )

<Step M Box brackets or square brackets [ ]

A

\:\ ﬁ@.L Find Answer

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

solved bar or vinculum
e

=18+2-[3x5-{12-6— <1520 4 Keep in mind! |

| ——

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

=]18+2- [a
=182 Ive

DMAS rule

rackets

= :6 apphed BODMAS rule

T LR implify: 2.25 + 8.5 x [2x 1.37+ {3.2—(5.2-3.2+5.2)}]

Solution 2.25+8.5x[2x 1.37+{3.2—(5.2-3.2+5.2)}]

=225+85x[2%x137+{3.2-(5.2-3.2-5.2)}] solved bar
=225+85x[2x137+{3.2-(-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

ﬁ‘ Teachers' Guide

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




Simplification | — '
/ 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

Y L s i
. Keepinmind [——,
; e
*  When expression has multiplication
and division, then solve division first.
*  When expression has multiplication
and division, then it can be solved from

L left to right. )

Example 3 Simplify:

Ol

| Solution 4SS
5 O
1 O
=2§+ solved b*,r. inculum
ol A
3
=21+
3
=2—=+ lal . derackets
_21_ 11_21_ : { % @-:Enenge f——u
T3 03 s, 0 Use each of the digits 1, 2, 3, 4, 5, 6, ...,
1 T 9. Place appropriate operation symbol
=2—+|1=— 1+ and brackets to drive the given answers.
3 3
— F N ™
21.‘ Ngzl @H 42 5(1%x3%5) | 23
Ot 1 fa .
1 1 [331
+l=—2——1—
$ 3713 s {30 H 16
- 2l+ 11_21_ﬂ] solved curly brackets 2
3 3 5 30
2 39
_pl |4 _1_331 N
313 5 30
_21;_40—66—331 _n1 | =357
3 30 31 30

_@ Teachers' Guide

Quick mental test by writing some question on mixed operation e.g., 22 + 11 x 10, 50 + 60 x 5, I
-. 50+ 5 +4 x 3 etc., on the writing board to clear the concept of BODMAS.




1 =30
= e——

e solved square brackets = 1
/7/ - {‘;@A_ Find Answer
/3/ 357° PERCaSH ’_]
-10

R

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)}]

(v)  8x9-[32-{24+(8-4-2)}] (vi) %+ %x{1%+(2%+1%—23}0ﬂ%}

(vii) 11[E+{245 [4 121—— } () _>< l+
26 |2 \3 Q 4

(ix) 13—[— {11 3——2— of 13

5 (25 |4

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

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

(xiii) 15.165 = [Z.LA %5 x 2.06 —2.02)}]
(xiv) 0.8 % [4\@{0 555+ (0.2 +0.02 + 0.002)} ]
(xv) $ 1.026 + {1.123 x (9.261 = 2.345 + 5.432)}]  2.03
- . SUMMARY ~\

* 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

Orders

Jx o 1

; Brackets Division Multip_lication | Addition [ Subtraction |
\_ L HCDH




Sub-domain

Students' Learning Outcomes

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

« Use language, notation, and Venn Diagrams to ¢ Describe and perfqrr
represent different sets and their elements. (natural intersection, differ

tions on sets (union,

complement).

numbers, whole numbers, integers, even numbers, «  Verify the follovi:
odd numbers, prime numbers) :

= 4
»  Identify and differentiate between: » 4 & U
i.  subset and superset > B =A4“N B°

ii. proper and improper /\ A B =AU B
iil. 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. ;

l 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”.

o <,
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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.

s |
Activity
—

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

your notebooks. O

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.

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{@

—" | : : — |
Rememher' | - e f.«' *} ~ Keep in mind! | By

Asetisa collectlon of well defi stmct «  The objects of a set are called elements or members

Well defined: An object is @ there is of the set

nothing to describe it m(}re * Object may be numbers., names, symbols,

\_Distinet: Each objeme set must be unique. \_ geometrical shapes etc. )
1.3.1 &%on of a Set>

*  Sets are\*resented by capital English alphabet A, B, C etc. The elements of a set are written in

curly brackets “{ }” and separated by commas (,) . mn
/‘%, o Symbol |
For example, =

€ belongsto, € does not belong to

Curly bracket or braces. a€eAd
| bed |-~ soonor continue on
[f ! ceA ' Coui
_ ={a , b, c,d} * Teachers' Guide
It is a set and N N AN ded ¢
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 () which are

not sets.

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

e — |
@ Skill Practice | Actiyity
——

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

sets of or things and note down
(i) 2[]4 (ii) 6[ 14 (iii) 8 ]4 i \@b@ba ol
L l\ )
Some Families of Sets> &

\J—< Brain Teaser'
* Set of natural numbers = N = {1,2,3,...}
*  Set of whole numbers w= {0,1,2,3,...} /&a

The collection of five months is a
Z = {0,+1, £2

because “1” comes twice.

So, 4 is not a set.

set or not? If no then explain.

|
@}—1 Remember! ———
—"__

1l

» Set of integers

n empty set has no element and it is

» Setofodd numbers = {+1, +K ».

S K1 D
Set of prime numbers \0\ 4
Expressing of®eﬁ>

A set can be expressed mx ayi‘ P
(a) Tabular form oster fo Descriptive form (c) Set builder notation

PR
L

754 =\ Nz .J, Keep in mind! |
| ——

represented by{ | or @. It is also called null set.

+ 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 “{ 17 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. .k} or A={f.d a,c k}

A4=10,1,3,5,7% : B={a,b,c def} el e
R
C {10 S 15 25 20} D= {Raza, Hamza, Ayesha} Skill Practice |
,g:L) | P escrlptlYFthl'le 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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Ll t

)

K et BmlderhNotatlon

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

ok

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

: . i 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 - 4

as:A={x|xekE}. \l N
Practice

i iven sets in other
&%ﬁ)escripﬂv& form).
EXERCISE 1.7 F

1. Write the following sets in tabular form: &

(1) A = Set of the first five odd numbers. & = Set of the days of a week.
(ii1)  C= Set of the last five English alphabet.

(iv) D= Set of the even numbers greater lessthan 25.
(v) E={x|xeZA-9<x<12} (v {x|xe O}
(vi) G={x|xeNAax<l15} Set of the first seven prime numbers

=10,1,2,3,4,5, .., 15} is expressed in set builder notation

as: B={x|xeWAx< 15}

2. Write the following sets in descripti &orm:
(1) A=1{3,6,9,12,15,1& %1) B=1{a,b,c,d e, f,g, hij,k {,m}
(ili) C={y|yekE} (w) D = {4, £5, +6, ..., £20}
(v) E={x|xeNna } O (vi) F={0,1,2,3,4,5, ..}
(vil) G={13, 1% 4210 %} (viii) H= {25, 30, 35, 40, 45, 50, 55}
3. If4={1,2,3, 4@)}. then fill in the blanks by using symbols € or .
(1) 2 am 7 4 (i) 4 A4 iv) 6 A4
(v) A (vi) -5 A (vit) 10 A4 (viii) 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.
am)y C=11,3,5,79; 11,13,15}
(ivy D={10,11,12,13, 14, ..., 25}
(v)  E=Set of the last five solar months.
(vi) F=4{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}

Py,



Venn Diagram >

The Venn diagram is a pictorial way of representing sets and their

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

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, inside the . R
5 H - L i . kC” 2.0, 2. 1 1 =
rectangle. Venn diagram is often used in mathematics, but it can also (7 it Important Toforimation

be used in every day life to represent relationships between things. s A set i called

t which has all the

s of the sets under
@sdemtiom It is denoted by U.
+{Jr example,
,&@ If A={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}

Venn diagram

- i

Example 2 Draw a Venn diagram to repre)@@allowing sets: U= {1,2,3,4,5,6,7, 8,9},

A={1,2,5}and B= {3,4, 5} \
Draw a r glea tuU @ 6

Draw circles w1th1n e fectan ﬁ represent i
' the other sets. I he ci b write the

relevant ele @1 irc 8
Write t e nin ts outside the circles - =

but wit reté o r :, ' Important Information |

Semh out ‘@{'www_transum.Ol‘ga"ISOﬁW&l'eJ']SWJJStaneT J A set is called an empty set which

day/students/venn diagram.asp 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
—

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

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)

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' |
1. Every set bset of itself.
set Ais a 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 1m9@

subset.
[ ,,{ ! Search out |

Use the following online video link to explain types of sets

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

B—

- Proper S“l_’__sit_; A set A is a proper subse? B if
set B but at least one element of the set B is 1 leme

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

he elements 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}

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 ~If setg%a su set B and set B is a subset of set A, 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 i @ Therefore, A and B are improper subsets of each other.

—" |
Note

Example 3 Write three subsets of the set {0,1,2,3}.
Solution Three subsets of {0, 1, 2, 3} are ¢, {1, 2}, {0, 1, 3}.

IO 1f.X={a, e, i, 0, u}, then write any four proper

All the subsets of any set except the
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} 1s {a, e, i, 0, u}.

iTeachers Guide

Clear the concept between proper subset and improper subset, equwalent
- and equal sets, disjoint and overlapping sets by using real life objects. |

3;:\'”‘3\
e Try yourself

Write the set which has no proper
subset? Which set has only one subset?
What is the difference between {a, b}
and {{a. b}}?
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A— L — |
Equivalent Sets * Ty, gets 4 and B are said to be v Brain Teaser!
'__-—q —

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

(i) 4={a.0.0};B={1,4,5} ]
(i) A = {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,o0,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

' Equal__S_e_t-:; If sets A and B contain the same elements, then t A and B are equal sets. We
write itas A = B.eg., A=1{2,3,5, 7,9} and B—{S2? he sets A and B have the same
elements. So, the sets 4 and B are equal sets or 4 = B. Eq a always equivalent sets. Equivalent
sets may or may not be equal. _—
5: <r i Keep in mind!
- Disjoint sets ' Two or more sets are dlS_]OlIlt 1 M '
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}
4d 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.
b
EXERCISE 1.8
|
1. Write two proper and improper subsets of each of the following sets:
(1) A={a,c,d} (i) B=1{2,4,6.8} (iii)) C=1{-1,0,+1}

(iv) D=1{4,8,12,16} (v) E= {80,113 (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} (D C= (0,2,4.6,8 , D={2.4)
GIIN={1,2.3; «.sd ;s W=10,1.2....) (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, y , D=1{0,5,8,9,15}
(i) E={1,2,3,4,5,6} , F=1{1,3,2,5,6} (iv)P= &gl} 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> Q
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 EO
ExampleS If 4 AZ 5,8} a {1, 3,5, 6},

nd the union of sets 4 and B.

=1{1,2,5,8} U {L,3,5,6} 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’.

IRV [f4={3,6,9 12} and B={2,6,8,10,12}, |w

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)




| / Sets

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

A~B=1$3,5,7,9 - {1,3,4,7, 11} ={5, 9}

B-A=1{1,3,4,7,11} —{3,5,7,9} ={1, 4, 11}.

U u
— |
Skill Practice
—
A B (Shaded part) B A (Shaded ' Provethat: A—B # B—A.If
- aded p - aded payt
-y, A=1{2,4,6,8,9} and
A w— B={2.8,11,12
@ Activity | ,- | { !
.
Teacher explain the concept of representing sets e Venn ﬁr 1157 4 Keep in mind!
diagram by this activity. Teacher make 3 sets of %Jles s (b .,___;u —
reading and computer games. Set 4 is for pupils ¢ ﬁp% * If the intersection of sets 4 and B is
empty, then the sets 4 and B are

B is the pupils who like reading and set C for puplis
computer games. Teacher write the nam, ﬁdentsb ch set disjoint sets.

and construct the Venn diagram on w « If the intersection of sets 4 and B is
: non-empty, then the sets 4 and B are

. . overlapping sets.
iv Universal & < .
A universal set is a set t ontains al elements of sets under consideration and it is denoted by U. For

example, U ={1, ZQS 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 A. It is denoted by 4’ or A°.
IfU =1{1,2,3,4,5,6,7,8,9} and 4 = {1, 2, 5, 6}, then find 4. | U 7
MU={1,2,3,4,5,6,7,8,9}andA={1,2,5,6} 3 )
A°=U-4 g 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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o |
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,¢,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={s,t,u,d,e,n, t}, T=1{t, e, a,c,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= {OSIO@O}, =40, 1,2,
3. fN={1,2,3,...} and W= {0, 1,2, ...}, then find Nu Wand N M@
4. fE={0,2,4,...} and O={1, 3, 5,...},thenl‘indEuOan-:iE@‘~
5. If P = set of prime numbers and C = set of composite numb&l findPuCand PN C.
6. IfU={1,2,3,...,10}, X={0,3,6,9}, Y= {0, 4, 8} = {0, 2,4, 6, 8, 10}, then find:
i X () Y° (iv) U°
7. fX={0,2,6,9,10} , Y={1,2,3,4, 5} arQ ,3,5®,thenﬁnd:
(1) X\Y (i1) Y\Z (11 \ iv) Z\Y

Sets

Properties of the C b‘l‘l.,m n

Properties involving the complemcn& @K

() AvA°=U (i) 4 N \p (@

;&@( g@ kL
follo ropertie

UB) ' =4“"NB°

below:
(iVYANB)=4"UB°
8,10} and B= {1, 2, 3,6, 7,8, 9}, then verify the

(i) AvA"=U ii)ANnA4A“ =¢ (iii) AUB) ' =4"N"B° (ivVV(ANB)'=4“UB*
@{1,2,3, 10}, A=1{2,4,6,8,10} and B= {1,2,3,6,7,8,9)
i c c =
First, weMind A" and B" Skill Practice
C ==
=U-4 If U= Setofnatural numbers and
AC =(1,2,3,...,10} — {2,4,6,8,10} = {1,3,5,7, 9} A=Setofeven?umberstherclprove.that:
AUA =U AnAd =¢
B°=U-B —
B ={1,2,3,...,10} - {1,2,3,6,7,8}={4,5,9,10} [ _fi"“ty |

g Teachers' Guide _
{ b

Ask the students to choose a random universal set and

two subsets and find intersection and complement.

-

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.

\
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) AuAS =U (i) AnA° =¢
LHS=A4wA° LHS =4 A"
={2,4,6,8,10} U {1,3,5,7,9} ={2,4,6,8,10} n {1,3,5,7,9}
={1,2,3,4,5,6,7,8,9, 10} ={}or¢=RHS

Hence, LHS =RH.S Ay = UE \E
LHS =4 N B)
(i) (4 UB) =A° B° i)

LHS=(4U BY —({2468\6@1236?89})

=({2,4,6,8,10} U {1,2,3,6,7, 8}) 2,6,8
=({1,2,3,4,6,7,8,10})° &@*7
=U-{1,2,3,4,6,7,8, 10} 10} — {2, 6, 8}

= H.2.5 0400~ (1,234,967 8.101=45,9) QZ 3,4,5,7,9,10}
RHS=4°nB° « S=4°UB°
={1,3,5,7,9yn {4,5,9, 10} = {5, 9} QO ®3579 LU {4,5,9,10}

Hence; L.LH.S =R.H.S A A 3549, 10}
2=

|

History | ence LH.S=RH.S
z . — p— |
A British Mathematician Augustus De Mor, @06 = 18 Skill Practice
—

introduced De Morgan's law. x}
(AUB)=4"NB and (4 N B) @’\/3 a

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) (AnB) =A"UB

5

—
- EXERCISE 1.10

IfU={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 (viil DnD=¢
2. Verify (AU B) =4 Band (4 " B) =A4° U 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}
iv) A4={1,3,5,7,9,11,13,15} ; B=1{2,4,8,10,12, 16, 18, 20}
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K oo —r——2 2
s . SUMMARY & I

1.

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 ({i)ANA" =¢ (111)(AU?A (iv) (AN B) =AU B* /

‘ REVIE_V(QE ER

Choose the correct option. X%
(1) The number that can bc :,ﬂed&l. rm of — , g # (0 1s called:

1(a)

(a) mixed number atlo ber (c) whole number  (d) natural number
(i1) The set of rati n@ 1bn,1 @m,d by:
(a) w A (c) N (d) O

(iii) ;( IND;

$@ (b) 36 (©) 18 (d) —18
N -17)

(iv)
20

= b) 0 = 9 -
-5 3 3
B Deda2al g
6 7 T
(a) L b & (c) 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,
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(vil)  Who introduced BODMAS:

\41 .

(a) Achilles Reselfelt (b) Al-Khawarzmi (c) John (d) William
(viii1) In BODMAS rule, “of ™ stands for:

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

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

(a) € (b) ¢ ©n 8&

(xi) Ifsets A4 and B are disjoint sets, then:

(a) AUB=¢ (b) AN\B=B (c)AnB=4 \&Am}} I

(x11) If A={1,2} and B= {4, 5}, then: ‘\.
(d)

(a) AUB=¢ (b) A~ B () 4An @ A=B
(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 (") 50.5,55.5,57.6,-55.5,-53.5

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

\4 - vi — viil) —
(v) 5 (vi) T % (viii)
Compare the given numbers by u51 m 0] Iso arrange them in ascending and descending

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

iii)  108.01, 180. &3 D) W e oy e g
(ii) A@ é (iv) 0° 5 ° 10 ° 15

Convert
27 ﬁ 4_3 @ into mixed

2 into improper (i) — :
? fractions 7’ 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
. 1 .13
The product of two numbers is % . If the first number is ? , then find the other number.

8 ; ' : ;
Ahmed had to travel — km from his house to the library and then to school. The distance between his

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

Verify the following properties:

o Bed]sfdiflnd) @  Lafuleadsled
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)
(i11))  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)
(1)  10.52 x 5.57 (2 decimal places)

11. Simplify the following:

()  [12+{23x75=(16-22+ 11)}] (ii) é@ %_% %)}]x

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

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

(1i1)  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

(1i1) =488, h,0;0, !} Q (RO% {b, a, g} (v) C={1,2,3,4,5}
0

14. Write the following sets in o fqrm

(1) A=1{4,8,12 , (i) B={x|xeNA10=<x<20}
(i) C= {0,#& . 3, 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, {1 ..}, then represent the following sets in Venn diagram:
(1) I,—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.-93 . V=12, 35, 10} (D X={1,-2,-3,-4} 5 ¥=1{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. It 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 () AnA“=¢ (i) BUB =U (iv) BNB =¢
19. Verify (4 U B)  — (4 nB)=¢and (4 " B) — (4° U B°) = ¢ where U= {0, 1,2, 3, 4, 5,.., 18}
(i) A=12,4,6,7,12,14,15 17} ;B= (3,9, 13, 16, 18}
(i) A4=1{1,2,3,4,510,12, 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:
'l

. Calculate rate and average rate of quantities.

A

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,Lg,

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

S5cm
1S 5 times of t th of sharpener. In other words,
. Ll
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:
|

T
/1% 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.

B | T IR
@ Skill Practice | —\ﬁ:; “fﬂ_ A Keep in mind! |
— Er—a— —"__
Find ratio of: When the ratio is multiplied or divided
Skmto950m + 2kgto800g * 7 weeks to 21 days by the same (non zero) number, then the
ratio is not chan, %

Example 1 The price of a mobile i1s Rs. 21000 and the

. . . . . p ,f Rememher_! 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 ommennnt
) L 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 %

6 : 3
IBEL P Ifa:b=3:5a =6 @n finda:c ‘@7 Ghallenge)——
B -

1
a 0 Find ratio of — to il
e e 5 15
b :

=6:7
6
- B S
c 7 Skill Practice
a a b —
W, —=— X —
¢ b ¢ 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.

o <,
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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.

e

é(a) Increase in Ratio

2

s iy i S SR L3 T

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
=138 hew price is Rs. 1100. Can you
Thus, the height of Umer increased in the ratio of 13 : 8. & £k asit the ratio of tncredssd pric:
Example 4 Increase 1200 in the ratio of 8 : 5 @
BT First of all convert the ratio into a fra&idg, then multiply it by 1200.

8

240
I \Q 35 e
&920 @ &%, 51 A Keep inmind! [

S

B —

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

Hence, we can say that increase of 120(& atio o is 1920.

(b) Decrease in Ratio | " O

e TP SRR P RS DA B

If the price \‘@Jeat &peased from Rs. 180 to
150, th @ the rat ecreased price.
The ed ratio e calculated by this method.
'E@quired ratio = New value : Old value
@ =150 : 180
=35:6
Thus, price eat decrease in the ratio of 5 : 6. Sl Practice
— | p——
Keep in mind! » The length of the ribbon was originally 30 cm.
e m— 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.

p— ] L =/
Skill Practice |
T—
Decrease: =

2 litres in the ratioof 3 : 5 * 500 days in the ratio of 7 : 15 }
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el S 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!

IE—
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 1.11 /\

L Write the following in the simplest form of ratio:
2 1 25
(1) 125 : ?53 (i1) 15 (i) 16" %
(iv) 15 : 5 (v) (vi) 2 kmand 700 m
(vii) 8 weeks and 14 days X minutes and 2 hours
(ix) 180 days and 1 month (% 5 years and 24 months.

2. Find increase KQ
(1) 40 in the ratio 5 : 9 in the ratio 8 : 3 (ii1)) 175 in the ratio 11 : 5
(iv)  48inthe rati%& 2 @ 360 intheratio 14:9  (vi) 425intheratio7:5

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.

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

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

o e

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?
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Rate and Average Rate>

i 4 Rate )

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

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

e ——eaes

%@, ' Important Information ;-

nit rate is a rate that is reduced to 1

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

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

We normally read these as: unit. In other words, the 2" term is

(1) the speed of tiger is 60 kilometres per hour always 1.
(i)  the speed of bus is 80 kilometres per ho @ 3
All the above examples are of unit rate. e
Search out

( Calories per serving (calories/serving
@ @ Following Online game links
- . can be shared with students
( Miles per hour (mph) Unit Rate nk/second) for practice of unit rate:

https://www.brainpop.com/

( 8000 steps per day (80?0&#(13}) é& games/unitrates/?topic_id=
\""
)—(Average Rate 6

Average rate is a rate mu&c 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
Total time taken

_ 170 km
2h

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

Average speed =
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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 @
eri

Total distance

Average speed == | tin@e}}
630 ka

e gz}“”

1. Hassan earns quﬁf% $’ hat is his pay for one day?

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

3. 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?

Hence, the average speed of the

4, 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.
6. Hamza covers the distance of 225 km in 3 hours by car. At this rate, how far can he drive in
8 hours?

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

8. 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.

Proporti0n>

’ 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

ifiil///////// Eiﬁiﬂ?;’iifiﬁfufﬁi’io o LD e he et /////////iiﬂ/

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

% ¢

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:10er 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

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

in proportion form.
(i) 6,8,9,12 (ii) 5,4, 10,4

In the above example, we say 5, 10, 9 and 18 are in proportion which is writtenas: 5:10 2 9: 18

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

LU

'_|_—I1'3?*“51"’41113S of proportion «  “aq”is called the 1™ element/term of proportion.

aibue: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
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| I
Skill Practice Remember! |
I— —
Separate means and extremes from the following: In proportion,
(1) 5u 00 s 25550 (ii) 6:48 :: 10:80 Product of extremes = Product of means
Example 9 Whether the following are in proportion?
(1) 16210 = 323220 (i) 4:8:10:2
I o 16:10 :32:20 (i) 4:8 : 10:2 ,l
(16)(20) = (10)(32) (H(2) = (8)(10) 0
320 =320 8 # 80 O
As, Product of means = Product of extremes As, Product of mea \Qoduct of extremes
Hence, these ratios are in proportion. Hence, these rati ot in proportion.

Example 10 Find the value of the x 2ma3d &
As, Product of extremes = Product t;@

(12)(6) = 3x

IS
Skill Practice

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

[ B e

CKmds of Proportlon) \O‘0 KOK

There are two kinds of propor(

(a) Dlrect Propor iont

A S o S B A T

Two quantities ar%i to be in direct proportion if increase or decrease in one quantity causes the

o~

Direct proportion Indirect / inverse proportion

A T e P S et A

increase or decr 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.) : Number of pens

150 T : 15 T
; x : 20
iTeachers' Guide

Explain to the students that a change in the proportion of one quantity means a change in the proportion of
| the other. For example, when you buy more apples, you will have to pay more money.

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

price will also be increased. | B\ Usmo Proportlon Method

Therefore, it is a direct proportion -

150 15 RS- : Rs. 3 No. ofpens : No. of pens
X 20 150 : = = 15 : 20
(15)(x) = (150)(20) In proportion, Product of means = Product of extremes
(15x) =3000 ((15) 50)(20)
_ 3000
13 200

IS
So, the cost of 20 such pens is Rs. 200. \\'Q

i s e L O Sl st L A S A T A

(b) lndlrect / Inverse Proportlon f

0 s S S SRS 3 R a0 el b A

An indirect proportion

Two quantities are said to be indirect proportion if the incrgase or
@ is written as:

decrease in one quantity causes the decrease or incre
other quantity in the same ratio.

This concept is also widely used in our daily life. Q_‘

1
c
1 1
»  Ifthe speed of car is increased, then the t g tlm e decreased.| a : b i1 —cd : r cd
[ 62
+ If the number of workers is increased les@U be MR

required to complete the same task

Q
[f 10 men do a n 24 &@&how many days 15 men can do the same task?
Soluhon Let the re é%um@ﬁlays =X

of days : No. of men

24 : 10

X l : IST
As, the nu @ en is increased then less time will be required to complete the same task.

ni

So, it is ai ect proportion.

|
24 15 Skill Practice
i R —
& 10 Solve the example by using
(x)(15) = (24)(10) proportion method.
(15x) =240
x=16

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

L. Which of the following are in proportion?
(1) T 252 35 710 () 2:6:5:20 (i) 16:12::4:3
(iv) 10:8:70:56 (v) 15:50::9:30 (vi) 20:4::3:40
2. Find the value of variable in the following proportions. %
(1) T:65nx150 (i) y:8::45:20 O
(r) Zi9wls: 35 (iv) w:2:24
3. If 7 kg potatoes cost 140 rupees, how much we pay for 12 kg p. ?

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

5. The cost of 16 quintals of bean is 40,400 rupe ’&v much will 4 quintals cost?

6. 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
y4?

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

8. 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

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

ﬁ$® | 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.

L% v




Sub-domain > (v) Financial Arithmetic

Students' Learning Outcomes

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

oF

v

. 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?

I INTRODUCTION

In our daily life, we are familiar,

o)

these words in business K
Zain purchased twd™aptops of Rs. 65000 each. He sold

) . 66000 and other for Rs. 63000. How

" one laptop
t that Zain is in profit or loss?

4
N\
Selling Price >

The price at which an item is sold is called its selling price. It

is denoted by S.P. e.g., the selling price of the first laptop is
Rs. 66000. The selling price of the second laptop is Rs. 63000.

Cost Price>

The price at which an item is bought is called its cost price. It is

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

-

t ewo&s}ﬁt and loss. Mostly, we use

elli urchasing the objects or items.

‘

N T D
I\ 4 -
—— ;:E T b
—— |

1! L#h Remember!
B —
If the S.P. is greater than the cost price,

then Zain will be in profit.

If the S.P. is less than the cost price, then
Zain will be in loss.

— |
7 Aectivity ——
F“

Write C.P. and S.P. of any object on the
writing board. Call a student in front of

writing board and ask the student to find

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

selling price of the first laptop is Rs. 66000.

As, while selling the first laptop, selling price o ter th 1i i
(S.P.) is greater than cost price (C.P.) el suy

So, Zain is in loss while selling the second laptop.

Zain is i fit while selling the first laptop. Th
amn 1s In prolit wiile seflng the furst Japtop. 1he The loss of Zain can also \talculated by their

profit of Zain can be calculated by their difference.

_ . . differences.
Profit = Selling price — Cost}zrlce Loss = Cost price — prlce
= S.P.-C.P. s ' | = 8.0 —smmm
P H"'f_ ~ Keep in mind! - C.P.-S. R
= 66000 — 65000 | = N 65000_.4‘;0 0 (B2vai et
b - >4
ain is Rs. 2000

So, the profit of Zain is Rs. 1000

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

entpge> @ Skill Practice |
T—

Solve the following:

. 15
2w 100~
W %

Profit Percentage and Lo

a ‘ Recall l

Percentage is a mixture of two words §
1s

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

by %. We can say that 80% ﬂoa
0

Percentage of col wer, 100 80% (1) 5% of 50 kg =

Percentage of &ured flo § =—x100=20%
L5 J
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
E— |

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

“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.

iTeachers 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 %= ———— x 100% 66 e
Cost price /g, 5 f A Keep in mind!

calculated by the formula: o5
Profit on bag = S.P. - C.P. S

The profit in terms of percentage

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

=300 — 250 = Rs. 50 ,{Q

Profit % on book = 20 x100 = 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 = Qf)f Rs. (@

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

+215 =Rs. 4515

So, the selhng \Fthe k& Rs. 4515.
)—(Loss Perc
Loss

0f = 0
The loss percentage is calc ated by thé formula: Loss % Cost price x 100%

ﬂ Saleegg%t a watch for Rs. 1500. After few months he sold (" '&i'ff'w

(! his or Rs. 1200. Find his loss percentage.

|

Skill Practice
—

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

Keep in mind! —

The loss in terms of percentage

is called loss percentage.

The cost price of the watch (C.P.) = Rs. 1500
The selling price of watch (S.P.) = Rs. 1200
— | L . B . i
e T 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 differenge

een the marked price and
H. 5 - ’ 11 s dis t. In di t
¥ Can you find out how much discount did the Z:l s :@IS al\:;;‘;c:: th::‘:;:m;kmf;:i:: :
‘! _shopkeeper give to Zaheer in percentage?

To answer the given question, we will have to find out th nt percentage. 1
. . Skill Practi
D—{Dlscount Percentage) /_@____ g
Discount percentage = M 1009 Q y | - 50
1500 d‘% > o1

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

Hence, the shopkeeper gave 10
Example 2 The @f lectric heater is Rs. 4800. A discount

of 15% 1s 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
p &gﬁ- V| 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.

o <,
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" Financial Arithmetic I

- EXERCISE 1.14

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

. -i-;_.57' )

Fill in the boxes.

(i)  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 losi\S

Majid bought a book for Rs. 2500 from a bookstore. The
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 boughfwo bitycles and sold them for Rs. 13000.
Calculate the amount of profit or loss. &Q)
1

Hamza bought a sack of rice for Rs. 12000. FQ)
Atif purchased a sofa set for Rs. 48000. selling [@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 liw 0 and spent Rs. 15000 on its repairing. After few

tore bought this book for

ing 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.
A 1s R in market. Ahmad ordered this online and got this cycle for

Rs. 13000.%1115 loss percentage.
If the @ﬂ 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". a3 e

& £ = 3
A tax is an amount that government imposes on public to 5,2 A Need to Know! ; N

3 T . 5 A i 2 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 L ($

i Direct Tax) ,\\'o
A tax in which the tax payer pays directly to the government. For exam*i-mcome tax, property tax, etc.
Direct tax is different for everyone.

ii Indirect Tax)

In such taxes, taxes are charged on goods and servu,es mmodities. | On Wh‘Ch wm‘““d‘“eﬁs
2
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 lncome Tax @ S,
L ( ) .- =" ! Remember!
Income tax is the tax imposed by the go ent 1ncome of e AP
Exempt Income: The amount
individuals exceeding a certain amoun ns overnmcnt 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 incotne taxes [axavle Income: The income
above a certain limit for which
annually. The rates of i mn,om for l year 2022 — 2023 are | tax has to be paid is called the
taxable income.

given below:

(gr# Income Tax R
Taxable 1 2.5% of the amount
I | butd exceeding Rs. 600,000

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 .
0 — |
4 Taxable income exceeds Rs. 3,600,000 | Rs. 405,000 + 25% of the amount 7 » Keep in mind!
but does not exceed Rs. 6,000,000 exceeding Rs. 3,600,000 e
F i tax, fi ial
Taxable income exceeds Rs. 6,000,000 | Tax rate Rs. 1,005,000 + 32.5% of e n:incna
5 year starts from the 1" July

but does not exceed Rs. 12,000,000. the amount exceeding Rs. 6,000,000 i

and ends on 30" June of
Rs. 2,955,000 + 35% of the next year.
amount exceeding Rs. 12,000,000) | -

o <,

6 Taxable income exceeds Rs. 12,000,000
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Bl EEEE Ahmad earns Rs. 80000 per month. Calculate the income tax on Ahmad's annual income.

m Ahmad'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

= x
Income tax 1000 360000 @_\_

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

(b) Property Tax

A e DR

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 he 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 hou§Als 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 >

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

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

is Rs. 1100000.

s
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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\.
. Key fact! ———
(c) General Sales TaXf i :;——{ |

" — e «  General sales tax is normally

: /_ Mathematics 7

When a customer purchases an item, he pays an extra amount in

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 GS1 sar sty

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

+ GST y item is same for
D eLIAE The price of a motorcycle is Example 7 L evel)\* )

Rs. 110000. Find the GST on it at the rate of 17%. | The price of 1 fan is Rs. @f%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 x 10
Amount of GST = m x 110000 % @ of 10 fans = 60000
Rate of GST = 17%

= Rs. 18700 7
Hence, the GST on this motorcycle is Rs. 1870 @:wnt of GST = 100 % 60000
| ==
: Skill Practice =Rs. 10,200
S — . 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 txh@ roducts, in which we pay GST while purchasing commodities.J

i !
| Brain Teaser* | o, vou gye

@ 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 notaglly 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:

In Pakistan, the standard rate
of VAT is 17% for goods and
(13% — 18%) for services.

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 v

iTeachers Guide

{ By using the examples of real life objects, clear the concept of GST and explain them, is it direct or mchrect‘f"

o <,
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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) . s—
g ;' Keep in mind! | ~
The rate at which an agent or person gets the commission for doing i
Rate of c ssion is decided

a service 1s called rate of commission. Rate of commission i1s
ent / person and the

- 1 0 ) 0
always expressed in percentage form i.e., 5%, 2%, 10% etc. thitls vy s

/

Commission is calculated by the given formula: '\_

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
ft" ~using the following formula:

Commission = Rate of commission x Selli T ——
= 5% x 3500000 flaldtdis
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.\ 28ent 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“ pricEORhop — 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%

e

EXERCISE 1.15

L 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%.

Py,
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4.

10.

11.

12

14.

15.

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%.

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

The price of one chair is Rs. 5000. Find the amount of GST on 50 such chairs at the rate of 17%.
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. O

Naveed purchased a shop of worth Rs. 6500000. He paid propcrt*@Q)rth Rs. 520000. What
was the rate of property tax? \,

Ali sold a plot for Rs. 5000000 by an agent who receiy, d@o commission. Find amount of
commission,

Salman sold 50 articles of a company. If each a @ sold for Rs. 2500. Find the amount of
commission earned by Salman at the rate of 2%&

An online car service charges 20% comm] %@Om its drivers on each ride. If a driver got Rs.
5000 from all rides in a day. Calculate howghuch cq\@ﬂon did he pay to car service?

A travel agency got 5% commission he sa o®v ickets. If he sold tickets for Rs. 2000000
in a day. Find the amount of commis$ief.

An online market place charg oona sale from its sellers. If the sale of 1000000 rupees
is made on Blessed Frid% . Calctg®e’the amount of commission earned by online market
place owner. \,

A consultant CQ % @sa fee for its consultancy. If visa fee is 1000000 rupees.
Calculate the comMission of cOmsultant.

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 zakat is 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

o <,
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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 = f;ioga] amount

2.5
Amount of zakat = —— x 2000000 = Rs. 50000 100
100 Total amount 0 x E = Rs. 600000
Hence, Aslam has to pay Rs. 50000 as a zakat
’ ey &80 Hence, th t ice of the gold is Rs. 600000
/ 4\@\[" Remember!
W ‘g___._ . 11:(1,. : portant Information ;
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,
your wealth exceeded from the amount of Nisab. it gaduccpoverty and purifies or cleans the Muslim's wealth. |

[ERTE Ushr ) Q\J

Ushr is paid on agricultural yield (vegctableé‘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.
%l 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% = 700000

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

Hence, the amount of ushr is Rs. 70000.

ﬁ Teachers' 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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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 S et

Ushr on 2300 kg onion = Rate of ushr x Total worth of onion l
10% x 322000 As, onion is irrigatede . tultal source,

that's why rate ofasf

= -0 % 322000
100
Ushr on 2300 kg onion = Rs. 32200 +
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
QQ) @ERCISE L 16

L Find the axh@ of the zakat on 15 tola gold if value of 1 tola gold

is Rs, 190009,
2. Fin amount of zakat on 80 tola silver if value of | tola silver is

Rs. 1500.

|
Skill Practice

P—

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

——r
1 tola silver are Rs. 130000 and Rs. 1500 respectively.

2. 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 1'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 @*

| SUMMARSS)! x5
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%%) 6\'

rice.

Cost Prij
The reduction oragu ed o arked 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.

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: p
'_.-.
. 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 area 5
multiplying its length (}gde by itsel$as given below: 2 ?
Area are = length x length
=axa=a

Here a” is th®Square of a. That is, the square of a =@’ i

When a number is multiplie itself, the resultant number |
=3 number is multiplied by ifself, theires umbe 6 =36 can be read as: * The square of 6 is 36.

is known as its square. For example, when we multiply
6x6=6,we get 36. Here, 36 is a squared number.

|
Example 1 Write 25 in terms of square of a number. /—@ime ——

» 6 squared is 36. + 6 to the power of 2 is 36.

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 = da can recognize them as they are used in most of
5'=25 the math problems.
Therefore 25 is the square of 5. \ J

o <,
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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 15 1” (1-Squared) 1
2 :
ol 9
3
42 16
- 25
Example 2 Find the perfect squares of the numbers: (i) (ii) 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] \num&mb

(i) 25
Factorize 25
The prime @toms:sXs 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 SRS
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.

|
i% g 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.

PP nnN—_—————————————N
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-

Properties about Perfect Squares

The square of an odd number is always odd.
the square of 9 is 81.

the square of 26 is 676.

Hence, the square of a proper fraction is less

0.0225.

The square of an even number is always even. For example, the square of 12 is 144.
A number ends with 1 or 9, its square will end with 1. For example, the square of 11 is 121 and
A number ends with 4 or 6, its square will end with 6. For example, the square of 14 is 196 and

1
The square of a proper fraction is less than itself. For example, | — —
grsofapmy o (3) -3 T

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

For example, the square of 25 1s 625.

o =
2
than the given fraction.

<
Example 4 Find the square of given numbers and wn{&c property of perfect squares of a

number which it satisfy:

(i) 325
Number 325 is an odd number
Square of 325 = 325 x 325 O

= 105625 is'an odd n@b C

Therefore, square of odd num Q&Q)dd

(iii) —2 Q) %0

(i) 325

¥ is a proper fr:
15

(ii) 10

(111) (iv) 0.25

O

Nu
§ﬁcrefore, square of even number is even and 1026
ends with 6 so its square 1052676 ends with 6.

(iv) 0.25

0.25 is a decimal less than 1

26 is an even number
of 1026 = 1026 x 1026
= 1052676 1s an even number

Square 0f0.25=025% 025 = 2> x 2> = 625

@12 _12x12_ 144 100 100 10000
SHpre 15 15x15 225 Hence, 0.0625 is smaller than 0.25, i.c. 0.0625 < 0.25
To compare — and 144 g (@f Challenge

225° —
by cross multiplication Write five numbers which you
12x225=2700 and 15 x 144=2160 can decide by looking at their
' ones digit that they are not
As 2700> 2160 144 5 square numbers.
Therefore, square of proper fraction is less than itself, i.e. 5% < 1_5 )

_’_iTeachers' Guide

represents perfect squares or not.

Ask students whether strength of classroom students and classroom furniture

P

~_
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= ]

@ SKkill Practice |
T—

«  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 (i1) 66 (i) 75 \Q (iv) 111
(v) 230 (vi) 313 (vii) 279 \, (viii) 400
2 Check whether the following numbers are perfect squares gr
(1) 900 (i) 912 (111)&% (iv) 1600
(v) 1650 (vi) 2100 3025 (viii) 710
3 Find the square of following numbers by using & rty of perfect square:
(1) 72 (11) 80 111) 63 (iv) 355
(v) 524 (vi) 4216 821 (viii) 629
(ix) 033 (x) O 18 KQ 0.23 (xi1)  0.04

... 14 : 19 . 25
Xii) — Xiv) — - Xvi =
D 16 () Ib K% 28 ) 28
EXER Square Root > \O ;\CD
1
The power * 2 ” of a perfect s& of a@mtwe number is called square root of that positive number.

Square root symbol is de& 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 =
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.
(iii)  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.

iT&achers' Guide

‘ Explain the concept of square root by using real life situation. ‘

S —
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Let us take an example to find the square root by prime factorization method.
Find the square root of 784 by prime factorization method.
BEITTNY Factorize 784
The prime factors of 784 =2 x 2 x2x2x7x7
=2'x2'x 7

Square root of 784 = -/ 784 2784
= (734)% \Ei 392
={2" %7 % 72)% OO 2] 196
23 3L pmtiE Take power ! of, 2| 98
=(2) % (2)x(Ty 2 %’ ——
bl o0, \squareterm seua*t_ 7| 49
=% T R T2 S e
(Cancel thg p:
=2x2xT=18 K® !

Here, 28 is the square root of 784. @

ii)—{Finding Square Root by Long Div@lethod}

We use long division method, when the numb@re ver Because the method to find out their
square root by prime factorization becomes v

Let us find the square root of 484 by long d %

Step 1 Place a bar over the paj Tumb Step 2 Take the largest number as )
starting from the ones place or i nd si the divisor whose square is less than 2| 4 84
the number. e & \' or equal to the number on the a 4
4 8{ @ O extreme left of the number. 0
Step3 Bring down‘l-hénumber, 2 || Step4 Double the quotient and 2
which is under th@, to the right 2| 438 enter it with a blank space on the 2| 48
side of the re E(al | _4 right side. s
084 4_| 084
Step 5§ we have to select the largest digit for the ones place of the divisor (4 ) 29
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 Skill Practice
| i o7
| What will be the square root of 07 Find the square root of 225 by long division method.

P —
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iiD—{Square Root of Fractions)

Let us find the square root of fraction %

1

5=

Here, % is the square root of = /&Q
| 96, 2;.
Example 6 Find the square root of 400 by prim orfzation method.

Solution To find the square root of —6Q will ﬁﬁ@am roots of numerator and denominator

separately.
Factorize 196 %factonze 400
Prime factors of 196 =2 x 2 x 7 <\Prime factors of 400 =2 x 2 x2x 2 x 5% 5
=92y 7P . =22 x 2% x 52
Square root of 196 & Square root of 400 = J400 z_%
=Try): = (400): 5 [ 1oa
%) 2><7) ~@x2x5) [l
$ szl - @y @rx (s 5125
% % =7 g Tx 2?7 7 x 5% 2 .
=2x7=14 =2x2x5 =20
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 — (Putvalues of 4/ 196 = 14 and +/400 = 20)

/!Teachers' Guide

- Provide steps for finding square root of fractions.

1

J




] 72/_ Mathematics 7 \
. 289 o
Example 7 Find the square root of 625 by division method.

m To find the square root of % , we will find square roots of numerator and denominator

separately. Now, we find square root of denominator 625.

Consider 2 as a divisor and quotient
* 3 x3=09is greater than 6
Sum of divisor and quotien\&d, 25

First we find square root of numerator 289.
Consider | as a divisor and quotient
© 2 x2=4is greater than 2 17

Sum of divisor and quotient is 2, [ 3 g9 write 4 at tens plac - 2[ 5735
write 2 at tens place of new divisor, 1 divisor, whereas 5 ¢splace _ | 4
whereas 7 is at ones place of new 27| 189 | . o .. \' 45 225
divisor 189 48 %5 2®+ _ 1225
27 xT7=189 0 Here, 25&; square root of 625. 0

Here, 17 is the square root of 289.

<L

¢ =)

SKill Practice |
Square root of 3B _ |28 o
625 625 Find square root of

l
= (Put values of /289

i\D—{Square Root of Decima@o

“

&

\

me factorization method.

following decimals by
prime factorization and
long division method.
(i) 17.64 (ii) 1.21

p =

Example 8 Find the square Q@f

m To find th@ root@ﬁ 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
Y 2
> kel 2 100
The squ of 49 = r Square root of 100 = 4/ 100 ? 50
1 — L
l —
= (49)? (1200)21 1 i 25
N -@xsy TS
i = @)% (5)?
s (Cancel the powers) _ 22:(% » Szx%
=17 =2x5
. =10
Here, 7 is the square root of 49.

Here, 10 is the square root of 100.

. 49 i
So, the square root of 0.49 = /0.49 = «/ﬁ = E or 0.7  (Put values of \/5 =7 and ~/100 = 10

o <,
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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| 156
whereas, 6 is at ones place of new divisor 156 — %k _
©26x6=156 0 I 156 and 27 x 7= 189
Here, 1.6 is the square root of 2.56. i ter than 156.

EXERCISE 1.18 Q)+

1. 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
™ T ™) 555 %(b" (Vi
3 Find the square roots of followingnu ers{ sion method:
(1) 576 (i) @ (i) 1521 (iv)  0.0441
256 .. 676
v — vil = viil)  26.01
) 1089 289 D) 841 (Vi)

m Real-Wor\&oerems Involving Squares and Square Roots>

; . e Wy
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 ¢ Arca=x"and Length = " =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, —_—T
. b " 66| 396

write 6 at tens place of new divisor, 396 S R SR
whereas, 6 is at ones place of new divisor 0 less than 396 and 67 x 7 = 496

- 66 x 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.
e -
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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.

J A
i r |

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
45" =19.36 m’ ,\:\:
xz = —19.36 I’]’l2 &@
4
’ 19.
= %9 30 4.4

\, 22 m
g@ = 4 (Width)
42.2 m)

8.8 m
the length of a side of the rectangular field is 8.8 m.

Il

Example 12 Find the area of square shaped shop if length of one side of shop is 33 m.

m Area of square shaped shop = Square of side length of shop
=33 m)
=33 m’
=33x33m’
Area of square shaped shop= 1089 m’

iTeachers' Guide s

Ask the students to find square root of 1444 by prime factorization method and long division method. Also
L 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 ecm. Find the area of

paper she chooses for the card.
The area of a square plot is 900 m’. Find the length of th&gf the plot.
400 students sit in rows in such a way that the num@ rows is equal to the number of students

\ =  Prime Factor

i Sut
When a number is multiplied by itself, esult r is known as its square.
%tural numbers.

in a row. How many students are there in each r
Yé R

Perfect squares are the numbers that a: uares

The power “ =™ of perfect §q*®Q l@uve 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 /

é)o REVIEW EXERCISE 1 (b)
_l S g

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) In proportion, product of means and product of extremes are:

(a) less (b) equal (c) greater (d) not equal
(vi)  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
(vii)  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
(viii) The tax imposed on the income of an individual is called

(a) GST (b) VAT (¢c) income tax @property tax
(1x) Rate of Zakat is )

(a) 1% (b) 1.5% (c) 2.5% (d 3%
(x) Rate of ushr on a land irrigated by natural sources 1 e+

(a) 5% (b) 10% (c) & (d) 20%
(xi)  Which of the following cannot be at the 011@ e of a perfect square number?

(a) 1 (b) 4 (cY'8 (d)9
(xi1)  The number of zeros in square of 40 i§:

(a) 1 (b) 2 ch (d) 4
(xiii)) How many natural numbers ll etwee 34

(a) 4 (b) 5 (c) 7 (d) 9

(xiv)  The ones place in lhe& of l&
(a) 4 (c) 7 (d) 8
le

(xv) Asqualc shapt, %

(a) 9 % (©) 11 (d) 12
2. Write the folko in ratio folg and reduce it into lowest form:
A Q) iy 200 Gii) 185 : 85.
& 500
(iv. eek to 60 days  (v) 4 kmto 800 m (vi) 3 litres to 1800 m/

(1) ncrease 15 in the ratio of 8 : 5 (i1)  Increase 120 in the ratio of 13 : 10
(1) Decrease 510 in the ratio of 7 : 10 (i1) Decrease 999 in the ratio of 2 : 9
If the price of a shirt is increased from Rs. 3200 to Rs. 3600, what will be the increased in ratio?

ll..‘l of 100m°. Find the length of one side of the garden.

If old price of an object was Rs. 890 and new price is Rs. 560. What will be decreased in ratio?

el . ol

A shopkeeper purchased 20 packets of almonds for Rs. 16000. How much will he have to pay if

he buys 25 packets?

8. 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?

9. Find the value of variable in the following proportions.

(1) S:4s%:20 (1) d:6455:10 (i) &;10 5258580 (v)gidii24:30




10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
51
22,
23.
24.
25

26.
21

28.

29.

30.

31.

32

33

34.

" Squares and Square Roots

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&ﬂl.

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 thlxu rate in km/litre.
A car travels 600 km in 10 hours on Monday and 200 k 1@7‘0~
the average speed of the car?

urs on Tuesday. What will be

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 6& 00000. Find loss percentage.
r

If the discount on an item is Rs. 500 and the ice is Rs. 4000. Find the marked price.

Adeel earns Rs. 100000 monthly. Find t ofl me tax on his income.
Zawar pays Rs. 10000 as property tax ate 0 ind the total worth of the property.
The price of a washing machine is OO@ ate of GST is 17%, then find the total price

of washing machine including

Find the amount of zakat qn $

Shahwar has two crops nmﬂ and Rs. 800000 respectively irrigated by artificial
resources. Find the a fus

The price of pack: rus&?ﬂ If the amount of value added tax is Rs. 80, then find the

rate of value ad
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 (iii) % Gv) 676

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?




Domain 2

ALGEBRA

Sub-domain

(1)

Number Sequence
and Patter

Students' Learning Outcomes
After studying this sub-domain, students will be able to:

* Recall recognizing simple patterns from various
number sequence.

= Recall how to continue a given number sequence and
find = termtotermrule = position to term rule

Can you judge the
rule to pattern?

Y) 3

« Find tc’rr&f sequence when the general term
( ) is given.

. 0 eal life problems involving number
séguences and patterns.

O

A
& . p
\‘ 1
- 1 20
RS
Nu Sequence

A number seqge
1, 2.9 .l

a second te
continue forward in the pattern established.

Consider the following even numbers:

I"term 2Yterm 3%term 4"term 5" term

P,

In the above sequence, the numbers are arranged
in an order i.e., every next number is obtained
by adding 2 in the previous term.

18 an ordered list of numbers. For example,
ber sequence comprising of 1 as first term, 3 as
, 5 as third term and three dots (...) means to

fa.; ns

Can you find
other patterns by
this triangle?
1 16_6
~—
S 1 -
15\ 6 | 1 o \ )
_—
@ Activity
—

Teacher can provide a hundred square

grid or can display it on writing board

to ask students to colour squares to

explore different number patterns like

odd numbers, even numbers, counting

in multiples from times tables and ten
| more and ten less.

— |
Remember! |
| ——

The
numbers according to a

arrangement  of A specific rule which is
used to obtain the next
term is known as rule of

| pattern.

specific rule is known as
number sequence.

\

P
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D—{Term to Term Rule)

A term to term rule is used for a sequence in which the next term is obtained from the previous term.

Example 1 Identify and complete the following patterns.
(i) 2.5,8, 11, , : ,23 Gy 1,3,7,13, 3l

() . . ’
W AAATUTE

' term. Therefore,

Here, the difference between 1"and 2" term is 3. i.e., 5 — 2 =3 and 3 is added ip=¢
5erm=11+3=14 CNZL) Try yourself? |
6"term=14+3=17 :
?‘“term =17+3=20

Hence, 2,5,8,11,14,17,20,23 /&
(ii)

| ’ ;

\%/\Wﬂeyﬂ%zxgv

Here the difference between 1% and 2™ term is 2. i é - 1 = 2 and 2 1s added

4 tern\ 13+8=21
\ ¢@-L Try yourself! —,

Can you find out the next
three terms of the given
*(=1) L number sequence?

We can see that the next te obta e@ multlplymg the previous term
w&s nu

ail you find the next three terms of
e given number sequence.
b A8.26, 5
|
Search out

http://www.transum.org/
Software/SW/Starter of
the day/Similar.asp?ID
Topic=36

th

continuously in next difference. Therefore 5 te
Hence, 1,3 ,7 ., 13,
Observe the following number sequence

4

by (—1). Now, conside uence. Try yourself! —

(1500000 ) (5000 )-(_-s00 )-(__50 ) fﬁ;y‘f ood o
@ +(_10)/ \+{—IO)/ \+(_|0)/‘ number sequence? -
et

i

We can se , the each term is obtained by dividing the previous term by (-10).
|
Skill Practice | =

Can you find out the next
two flowers where butterfly
will sit? Also tell the rule of
pattern.

QTeachers' Guide

Write the following questions on the writing board to clear the concept of pattern. Find ‘
the term a,, a,, a; and a,,, ifa,=3,a,=5,a,=8 and a, = 12.
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iD—{Position—to-term Rule)

A position to term rule defines the value of each term with respect to its position. A number sequence is
arranged in table like this.

POSitiOI] /} 15( 2lld 3l'd 4l|l 5l|l 6“‘[ 7l|l nlh
Terms >r 3 5 7 9 2n+1
Multiply the position @ = 2x1+1 : 3 emberth.——
by 2 and then add 1. We have @ 2x2+1 3
. ) a, 2x34+1 =7 *n o known as general term.
observed that each position is g = IxA+1 =9 I nu\ ula that is used to e
multiplied by 2 and then add 1. a4 = 2x5+1 = 11 ’*‘el‘m in a number sequence.
- = term of a number sequence is
So, we obtain: % anad 2 N followed a specific rule.
\ @ = 2%x]7]+1 J
Here a, = 2n + 1 is the 1" term of . -
the given sequence. é : .

n = 2 xn &n +1 e Y
/N4 Remember!
m Find the #" term of 5, 6, ?,8\,Qny usin

. 1s called the first term of a number sequence.

—
the position to term rule and calculate: a, is called the second term of a number sequence.

(i) 15" term (i) 23" term (ii ten@fb
roiiony 1 | 2N 5
Terms > 5 6\\6’ W 8 -

w1 iP5 i i
r—

- B 4@: 6 é Look at the given shapes:

4 = ’m =1 N NN NW

a, v 'i' 4 = ? *  The number of line segments required to one N is 3.

th

a, is called the »" term of a number sequence.

R
I

; -+ 4 *  The number of line segments required to two Ns is 5.
’1 - n »  To continue this pattern, for three Ns 7 line segments are required.
Hence, th Lorn” termis n + 4. +  Can you develop the #" term or general term for this pattern? Also
(i) 5" term . find how many line segments are required for thirteen Ns.
Put n =15 in the general term.
as=15+4=19 (iii) 50" term
(i) 23" term Put » = 50 in the general term.
Put n = 23 in the general term. as,=50+4=54
ay=23F4=27

) iTeaehers' Guide )
\

Give students different number sequences (increasing
and decreasing), pictorial patterns and tables and I :
. generate discussion on the possible 7" term. findthe2™,3",4 and 5" term of the given sequence.

If the #" term of a number sequence is n — 5, then
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Real Life Problems>

Example 3 There are 10 rows of seats in a concert hall. 25 seats are in the 1" row, 27 seats on the

2" row, 29 seats in the 3" row and so on.

RoWs > 1!( 2lﬂ 3I'Ii 4(]1 sth 6!‘. 7"1 8“1 9III 1 nﬁl
Number of Seat;# 25 27 29 31 < 43
(1) Complete the table. (11) Find the total number of seats. O
(ii1)  If the price of per ticket is Rs. 500, then find how much amou Q'ner received from this
concert? ‘\c
< e
Sowion 4 K ey
(i) a, = 25 https://mathsframe.co.uk/en/res
a =a + 2 =25 + 2 ources/resource/42/sequences
a, a + 2 =27+ 2
a =a, +2 =29 + 2
a a, + 2 =31 +
a, a + 2=33 + X
a, = a, + 2 = 35 + Can you find out the " term of
a, a, + 2 = y = the given number sequence?
a9=a3+20=\@+@
a, = 43 K@ \
(i1)  Total nume@s = Qr 29+31+33+35+37+39+41+43=340
Hence, the total number of seats in the hall is 340.
(i)  Th O@wived total amount from this concert= Total number of seats x price of per ticket

ce, the owner received Rs.

=340 x 500 =Rs. 170,000
170,000 from this concert altogether.

———
EXERCISE 2.1 ‘
j
1. What number is added to make the sequence?
(1) 4,8, 12; 16,...., (i1) 12, 17, 22 2 ey
(i) 28, 34, 40, 46, ..., (iv) 101, 106, 111, 116, ...,

Qw_qhsrs' Guide

. . . I .
‘ Ask students to make their own number sequences and derive their 7" terms and vice-versa.
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2:

10.

I,

What number is multiplied to make the sequence?

(1) 3,6,12,24 (i)  5,10,20,40

(i) 6, 18,54, 162 (iv) 7,14,28,56

Use the first three terms in the pattern to find the rule.

(i) SN . (i)  78,85,92, ..

Use the pattern rule to make the pattern.

(1) Start at 8 and add 2 each time. (i1)  Start at 3 and multiply 2 each time.
Find the missing terms in the given sequences. %

(i) 7,10, 13, : \ , 25 (i) 6,12,18, _e_o 42
(i)  23,20,17, , , 3 (iv) 98, 96 , 86
Find the general term of the following number sequences.

(1) 6, 13,20,27, ... (1) 5,7,9, 11, ... (111) 4,9 + (iv) 2, 12, 22, 32, ...
Find 30" term from the following general terms:

(i) a,=2n+1 (i)a,=3n+4 a=5n-2 (iv)a,=

2n+1
The general terms of the number sequence are QAS t the first four terms for each sequence.

(1) a,=3n+35 () a,=8n+2 1) a, =50+ 1 (iv)a,=4n+ 12
A plant that is 17 cm tall grows 2 cm ca

(a) Complete the sequence: ®\9

17, %
1 week 2 we

(b) How tall will the pla fter, cks‘?
(c) After how many %La.nt be 27 cm tall?

Ibrahim solves 5 q rc15e in the subject of Mathematics in 20 minutes, 7
questions in Slq: ns in 40 minutes. When will he solve 13 questions and 15
rn is contthued? Also convert the time into hours and minutes.

questions if thi

A compa 10 cartons to pack balls. If the company packed 20 balls in the first carton,
second carton, 30 balls in the third carton, and this pattern is continued, then find:

(1) ¢ number of balls in fourth, fifth, sixth, seventh, eighth, ninth and tenth cartons.

(i)  How many balls are there altogether in 10 cartons?

(ii1)  The cost of all balls if the price of a ball is Rs. 18.

-

-

L

L SUMMARY j ~

Number sequence is an ordered list of numbers.

The term- to-term rule is used for a sequence in which the next term is obtained from the previous
terms.

A position-to-term rule defines the value of each term with respect to its position.

" term of the sequence is also known as general term of the sequence and written as a, /




Sub Domain Algebraic Expressions

Students' Learning Outcomes

After studying this sub-domain, students will be able to: $
\ Fa\
*  Know Muhammad bin Musa Al-Khwarizmi as the founding father of Algebra. Ou \
*  Recall variables as a quantity which can take various numerical values.
. Recognise open and close sentences, like and unlike terms, variable, constant, expgc3sioR. equation and inequality.
. Recognise polynomials as algebraic expressions in which the powers of variable hole numbers.
*  Identify amonomial, a binomial and a trinomial as a polynomial. @

. Add and subtract two or more polynomials.

. Find the product of:
= monomial withmonomial *  monomial with bingfjal/tgbmial =  binomial with binomial/trinomial
. Simplify algebraic expressions (by expanding products ebrdic expressions by a number, a variable or an algebraic

expression) involving addition, subtraction, multiplicati ivision.
. Explore the following algebraic identities and use th expand ]@om

= (a+byY=a+2ab+h v (a—bY=a —Wb+ \ a—b=(a+h)a—h)
»  Factorize algebraic expressions (by taking out®n on teifns regrouping)
»  Factorize quadratic expressions (by middlaterm reaki{m d).

eeeee |
444 Pt e
ol sl sl sl )

Zara has 5 times mo
cookies

\NJ] |
EEEE Nthammad Bin Musa Al-Khwarizmi (780 - 850 A.D) )

Muhammad Bin Musa Al-khwarizmi also known as Al-khwarzmi was an Islamic

mathematician who wrote on Hindu-Arabic numerals. He is considered to be the

father of modern algebra. His algebra treaties Hisab Al-jabra W'almugabala gives us

the word algebra.

Algebra is a branch of Mathematics, which is related to the -
|8

Algebra is an Arabic word.

mathematical operations, variables, constant as well as concept of

equations and algebraic structure. Kl by mesns “Redstions

o <
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Recognize Open and Close Sentences )

D—{Open Sentence)

An open sentence is neither true nor false until the unknown values have been replaced by a specific
values. For example:

(1) []+2=6 (i1) 4x[]=8 i) 9+[]=3 (iv) 10-[ ]=3
The above statements neither true nor false because we do not know the unkno alues. In all four
cases the blank boxes represent the open sentences. O
T—
g7, =1 A Keep in mind! |

A sentence which has one or mﬂ!‘

i unknowns is called open sentenée.
1D—<Close Sentence) 5 P )Q %

A mathematical close sentence is always true or false. For le:
@ 16+4=4 : Trug mathematical close sentence

Y

@ 8 is an even number Q athep;tical close sentence
@ Square root of 9 is 2 alse 1%‘&031 close sentence
@ 8'=8x8x8 | Fa z‘lﬁlematical close sentence
Algebraic ExpregSip s\O&

N
g/, Zeshan buys 50{1 cts aé@em in a box altogether.
Now, he wants to @ectsf things in different bags.

¢ & ¢ é %%% -P___.__
AN SIF- DA, "

Convert the following word statements

, into algebraic expressions:
+ + : .
There are 5 pencils + 4 sharpeners + 6 erasers (). The susi of thiee bags of rico end

* If we replace the image of pencil by an English alphabet “x”. five bags of wheat.
* If we replace the image of sharpeners by an English alphabet “y”. | (ii) Subtract five times of x from 20
+ If we replace the image of erasers by an English alphabet “z”. - oty

=

Sx+4y+ 6z

It is called an
algebraic expression

\
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—] ¥ —————

66 eEaa
{1 =7 4 Keep in mind! ~ * aZn, 2, Important Information |-
i/l R e | j i meernt |
The expression in which English alphabet along with In 5x + 4y + 62, x, p, z are called
\ numbers are used is called algebraic expression. ) variables.
— |
P ¥ hink! |
Algebraic Expression Lk 1 ; )
4, e a5 . . L - b | \fl
£ An expression which connects variables and constants by « Is this an algebraic expression?
mathematical operations (+, —, %, =) is called an algebraic it +ortd
expression. «  Alsotell ny terms are there?
\*  Seper iables and constants. |
For example: z
@ + 8 E— T z, "Im Information |

(4) Coefficient | |

| Term (4y) Term (?) Terms: Parts of an a e@ xpression which are connected by
(x) Variable | — operations (+,%,+ a alled terms of an algebraic expression.

Constant

Qe

s://www.khanacademy.org/math/algebra-basgs/a asics-algebraic-expressions?t=practice
https://www.khanacademy.org/math/algebra-bas{s/alg -basics-algebraic-expressions?t=practice
A

A few examples of algebraic expressions are v elow @

()  18x+y (i) 2x+4 (% 4x+5y Gy Ge

2
D—{Var-iable and Constant%

In mathematics, a variable is aﬁ 1s a@t or term that represents an unknown number or
ria

unknown value or unknown q ? The s are used in algebraic expressions.
For example , in 2x +y + 1, { are called variables. 1 and 5 are called constants.
-
Skill Pra e .u 7< E; ;. Keep in mind' ~

7 i e —

Separate the vari constant from each of the given algebraic Variable
A quantity which can take various

numerical values.

Constant

A quantity which cannot be changed
\\or vary. It has a fixed value.

— |
2x+4 @gj Challenge ~
_—

8 —4x + 5y Ask the students to develop the
algebraic expression with two variables

1 independently and exchange it with the
3x+ E student sitting beside and seperate the
 variables and constants as a challenge.

expressions.

P —




= | i
86/ Mathematics? \

Like Terms and Unlike Terms )

Q]
i ) ( Like Terms) /_@ Skill Practice b

Seperate the like terms from

The algebraic terms that contain the same variable, same power (exponent)

are called like terms. the following:

For example, in algebraic expression 2x + 5x, 2x and 5x are called like terms. | @ 3%, 3% 5% 10

In algebraic expression 7x° + 2x° + 10x,the terms ?xQ, 2x" and 10x° are also ﬁ%ﬁ"" Tx
like terms. k@ - 8, 20 )

iTeachers' Guide
earch out |

Teacher can take a simple example like 5x — 6y — 9 to explain

[hltps:.-*'.-"\\-'\\-'\\'.lh -1 m5ilc_mm.-"'g11mcs.-"quadrzll'ic—mﬁhj

&
ii ) Unlike Terms ) Q)&

The algebraic terms that contain the different Varia@/&&h same power (exponent) or same variable

. coefficients, variables and constant in algebraic expressions.

with different power (exponent) are called unlike
For example, in algebraic expression (3x + 4y + g, 3x, 4y @are unlike terms.

In algebraic expression (7x + 8x° + 5), 7x, Bx;%q 5 m%@
Equation and IneQ{\li\f)}f> K

D_( Equation ) é\o KO (g f_s: f ~ Keep in mind! -
When two algebraic exprgsséyare c I@J\J by equality sign (=). Both the expressions are

€rms.

HiA®LY

i

eS| —
equal, that's why these are

For example, 2x+3 .
5 o } Thdsg are called equations connected by equality sign.
x—12=5-3y L
i) In ) R
; x M.} KeyFact

When tw ic expressions are not equal and | ri!* e '
are connected by the symbols (>, <, < or >) are | Equation is a statement which shows the equal value of
called inequalities. Ul e cupressions.

On the other side, an inequality is a statement which shows
| that an expression is less than or greater than the other.

For example, 2x+3y>2x ; 2x—-3<5

— |
[--— Activity
—

Explain to the students, inequalities in real life problem solving skills such

as speed limit on the highway, minimum payments on the credit card bills,

number of text massages you can send each month from your cell-phone.
| All of these can be represented as mathematical inequalities.

/
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" EXERCISE 2.2

I D T

1. What number can replace [ | in each of the following open sentences to make a true statement?
@ O+10=12 ¢G) 15-=12 (i) 10+=[]=5 (v) []x4=28
2. Seperate open and close sentences.

() 2x+7=5 (i) z+4=10 (i) 10+10=20  (iv) 18+2=9

&) 10x+5=10 (vi) y+z=16  (vi)) S5a+3b=10 (vie) +3=3
(ix) Tp+5¢g=15 0

3. Complete the following table:

(i) 4xy

(i) 4’ —2y+8

(iif) 2xyz + 20 &%
(iv) X —2xy+ 16 ‘@l

4. Seperate like and unlike terms from the expres '1@
\ 4x2y +5x + ’If'yx2 +4x

() 3+ +T+90 6\ %(b

Gil) 2+ By 8y 0¥ 9 2 22

& (iv)  =x +8+ —x +4x
3. Seperate the equations and'q alitie@thc following:.
G)  3x+8>10 K@ M Dx—10<1 (i) 3x—4=Tx
(iv), 7Tx-5>6 @ 5x=7 (vi) 8x<S5
Q |

‘Search out |

er can share following online game links to practice algebraic expressions:
https://www.mathgames.com/skill/4.94-write-variable-expressions
https://www.mathgames.com/skill/6.9-evaluate-multi-variable-expressions

Polynomials>

A polynomial is an algebraic expression comprising of whole number as exponent of the variable.

Polynomial consists of variable, coefficient and constant. For example,

(i) 3% +2x+4

N L

is a polynomial ‘ “:\ ii:j Xy+y+17 is a polynomial

7o 2 . . N r =
(i) 2 + S+11 isnota polynomial ‘ (iv) Jx +y+2  isnotapolynomial
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D_(Degree of Polynomialj

The highest power of the variable is called degree of the polynomial. e.g., degree of 8x' +4x" + 6x + 9 is
“3” and the degree of 4x2y3 + xzy + 18 is “4”, because the term 4x’y’ has the highest sum of the exponent
of variables (x and y) which is “4”.

iD_( Types of Polynomials)

There are three types of polynomials based on the number of terms. l

O

P 0 _— ]
(b) qupmla!s } i&' T~ Need to Know! |

Itisa type of polynomlal having a single term. For example, 3x°, 4x)” etc.

21—
A mial is the sum of two monomials
For examp]e 2y o’ A 2xy +4x etc. d thus will have two unlike terms.

A Remember! ——

E——

A bmomlals is a polynomials having two terms.

A trinomial is the sum of three

For example, 7x° +2x + 6, xy + xy + 7 etc.

@—{Operatmn with Polynomials

In thls section, we shall learn addition and S actio nomlals

monomials meaning it will be the
sum of three unlike terms.

aL(ﬁ) Addltmn of Polynomla

iy

There are two different methods & _aud the 0 mlals

® Horizontal Method
In this method, all exp S %re @m a horizontal line (row) and then add the like terms.

® Vertical Meth@ _'_QTeachers‘ Guide
p

In this methodge ression is written in a separate Tow | Explain the students that a monomial is the

such that theika terms are written below the like terms. product of non-negative powers of variables. A
monomial has no variable in its denominators and

will have only one term.

DETTTIE AR Add 4x” +2x+ 5 and 3x° —4x +2

Horizontal Method Vertical Method

4F + 20+ 5+ 38— dx +2 4’ +2x+5
=4¢ +3¢ + 20— 4x +5+2 +3x" —4x+2
=T7x —2x+7 I’ —2x+17

(So, (4x2+2x+5)+(3x2—4x+2)=?x2—2x+ ?)

o <,
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IRCUTIIPAY Addx’+3x—2,x"+2¢ +8x+9and 2x" +4x° - Tx + 5

I <+ 3r 2.0 426+ 8040, 26 + 4 Tx+ 5

EA3x-2+x+2° +8x+9+ 2 +4x - Tx +5 X +3x-2
Arfangetlhleg‘lven = P 4P P R DL L \f+2x2+8x+9
olynomials i
Eesiendingorder' =(1+20 +(1+2+4)"+(3+8-Tx + 12 0x+4x2—'}’x+5
=30+ 70 +4x+ 12 30§x3+7x2+4x+12
(So. (¥ +3x—2) + (x" +20° + 8r +9) + (2 +4¢° )=35 + 77 +ax+12 )
*ig) N rS‘ubt‘ractlon 0f Psbi}wnamials % «

P AR O ] A S e,

In order to subtract two polynomials, subtract the co-effigt terms having same degree. Subtraction

of polynomials can also be done through horizontal jcal methods.

Example 3 Subtract 2x° + 5x + 4 from 5x° Q’
m @\ Vertical Method
5x° +8x+ 12— (zx2 +4) %

5%+ 8x+ 12
= Sx + 8x +12 - Sx - ,
Arrange the given T2+ Sxt4
polynomials in = (5 21l S)xmv 22 3.0
descending order: | _ @
& . 2 2
( So,%x +8x+12)—(2x" + 5x +4)=3x +3x+§9
Example 4 act —8x" + 2x" + 1 from 14x + 7x + 10
Tx' + 14x + 10— (2x° — 8" + 1) 7X +0x + 14x + 10

=7 +14x+10—-2x" + 8x" — 1
Arrange the given |=7," — 25’ + 8" + 14x + 10 — 1

polynomials in = (7_2)¢’ +8x" + 14x +9 S +8+ 14x +9
descending order: | _ s 3, g2 14 10

(S0, (76" + 14x+ 10) - (26" ~ 8¢ + 1) = 52" + 8" + 14x +9 )

gTeachers‘ Guide

( Tell the students that we can add and subtract the algebraic expressions by collecting like terms. |

+20 -8 +O0x +1
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EXERCISE 2.3

1 Which of the following algebraic expressions are polynomials?

. 2 . 2, X 1 1 . 2

i ax +bx+cy (i S = g e iv) 2x +4x+3

(1) v (ii) 3 4 16 (111) X 4_7c+JE (

(iv) %xzy +9x  (vi) - %x (vii)  2xy+2 @QEL Z+2z+12
2. Find the degree of polynomials given in question 1. 00
3. Add the following expressions:

(i) 4x —8x+12, 6x +5x+4 (i) 5 +4xy+ ’@+ 6xy + 2

(i) X' +4x’+3x+4 , 3x +4x+4 (v) x+ +® *+4x+ 11, 3x° —8x+ 10

(V) X+27—x+2, 4 +20x+4 , X +4x+11
4. Subtract the first polynomial from the second polyngfMal.
(i) 5xX+2x—1, 10X +8x+7 % V' —2¢"+3r , 8’ +6¢ +7r
(i) 2+ 12X +4x+12 , 7x + 12x + 24 iv) 3xX +4x+2, 8 +12x+9x+10
(V) X2y +30°+y , 4+ 3y + 7@ (vi 2x+3y—4z—1 , dx+3z+4y+12
5 ) The sum of two polynomials is 6x" + g{ e -1 e polynomial is x* + 2x° + 3x + 2, then

find the other polynomial.
6. Subtract 2x” — 4x + 4 from the sg)g3 +€%nd X+ 6x+2.
)1 5\0

S
ltipl§@term in one polynomial with the other polynomial and then

‘;%.-\-.\uﬂ. = oL R B b o M o A
(¢)  Product of Polyn

To multiply the polynomijal
add those answers havi

" |
,‘@ Challenge
al by a Monomial —

te re are following general cases for product of polynomials:

e Product of )

Complete the table.
Example ° Multiply polynomials: 2xy, 3x’y _;x x |20 | y
32
(2xy) % (3xy) 2xy
=(2><3)><(x><x2><y><y) ><3x2y
=6xxy =6xy 6x'y’
( So, (2xy) x (3x)=6xy" )
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m Multiply polynomial: Sx"y by -2x°

-2x’(5xy) 5xy

_ L

=-2x'(5xy) o 9y

=(2x5)x(x xx Xy)

g 8

= (=10)x x'y —10xy

=-10xy So, (-2x%) x (5x'y) = —10x"y ) %
e Product of Monomial by a Binomial 0

Example 7 Find the product of (2x" + 3xy) and 2xy \,:

Horizontal Method

2x0(2x" + 3xy)
= 2xy(2x") + 2xy(3xy) X 2xy
= (2% 2)(x - X)) + (2 x 3)(x - X)(y Ay G
= 4x4y + 6x2y2 _

Example 8
Vertical Method

2d" —3b" + 5ab
x —3ab’

—6a’b’ +9ab’ — 154’

Q\’O <SO, (2d’ — 3B + 5ab) x (-3ab’) = —6a’b’ + 9ab’ - 15&@

¢t of Binomial by a Binomial

Solution

Example 9 Find the product of (3x” — 2x”) and (5x° — 4x)")

(33— 20°) x (55" — 4x) 3’ - 20"
=3x°(5x" — 4xy") — 2xp°(5x" — 4xy’) . 5x$— i —
e A 32 32 2.4 I5x —10xy
=15x - 12xy" — 10xy" + 8x'y —12xy + 8y
= 15x" = 22xy" + 8xy* 15x" — 22x) + 8¢’y

(So, (3x° — 2x)°) x (5x° — 4xy’) = 15x" — 22xy" + SxZJb
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e Product of Binomial by Trinomial

LTI Find the product of (2m” + 2n° — 3mn) and (3m’ — 2n°)

Horizontal Method

Vertical Method

Solution

2 2 2
Qm’ + 21" — 3mn) x 3m’ —2n") 2m’"+2n" —3mn
=2m’'3m’ —2n") + 20°Bm’ - 21°) — 3mn(3m’ — 21’ Xamj_anz 3
=2m (3m —2n)+2n (B3m —2n") - 3mn(3m" —2n’) 6m+6man
=6m —4m'n +6nm —4n" —9m'n + 6mn’ — '}i’i —4n* + 6mn’
=6m' +2m'n’ —4n' —9m'n + 6mn’ 6« —9m'n—4n'+ 6mn’

(So (2m +2n — 3mn) X (3m 2n) =6m +2mu\‘ m'n—4n'+ 6mn’ )
(d) DlVlSlOll 0f Polynomlals § 2

* Division of Monomial by a Monomial C)

Example 11 Divide the polynomial: 8x'); Qx y \@ t-‘:ﬁ;l Try yourself! ——
& N
m 8x y + 2% y % Complete tht;: tab]e._ : L

& 4xy | 8xy

sy Q N 1
e T T 0 O 2 | 2y
25 \"\

4xy

e Division OWmlal by Monomial

01T RS N Divide the polynomial: 8°m’ + 16/m’ by 2/m

B
(@ Challenge
8Cn + 160m’) + 2m @Q7 allenge .
8¢m’ + 16(m’ Find the mistake in the table.

Solution

nim = | 3 6xﬁ:“ 12x°
4/862’"2 815€m2 3 x 2y‘ﬁ 4x
) 2im " 20m 8 ARl L AR J
=40 m 480w
=4m+ 80" m =1
=4/m + 8m
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¢ Division of Trinomial by Monomial
SCTTIERT  Divide the polynomial: 8a'b° — 10a’b’ + 4a’h’ by 24’

WY (305 — 1045 + 44°6") + 240

84'h’—10a'b' +4d’b’

3.3 An IR
2a'b 10 4 Keep in mind!
8a'b 104’6 4d'b’ %‘—*ﬂ\ﬁp .
T 2,2 + 2,2 e =p'=1
2a'b 2ab 2a'b P

=4a5 -2 . b2—2 _ 505—2 . b~1—2+ 2a2—2b2—2 QU
=4.ab" —5ab’+24’p" ‘\.
=4a —Sa b’ +2 @

EXERCIS’{

L. Slove the following polynomlals 9
(i) (40)Exy) (u) \’@ (i) (7x)(2x)")

(iv)  @hY)@éxy) % (Vi) (¥ +5)3x))
(vii) (50" + 8x))(2xy) (3c ‘d\(56d) (ix) [ %mzn) (gmnz)
(x) [136 fm)( ] 5\0 (xi)  (7d +8b°)(24’b— 5ab’)

(xi))  20m’ — 5ImHIm — e:@ (xiii) (2x° - 5" — 8x)Y")(2x))

(xiv) (xzy 20’ (xv)  GBCm+50m —20m)(20'm")

(xvi) (2d'b’=3a’ B+ 4ab )( —a’h) (xvil) (20m’ +40m" + 30)(bm + 30m’)

(xviii) (5 Qﬁxy 22Xy — 2x) (xix) (2ab’—5a’b—a'b)(ab’ —3a’b)
2. Divi lynomials.
(1) N\x')’ by 5xy (i)  10xy by 2x’y (iii)  15¢m by 30'm’
(iv) 24’b’+54'b’ by 2ab v) 3(1:;:3@'5 + 45,084:}9 by 3p’q" (vi) 8xy' + 6x3y‘s by 2x3y
(vii)  25x + 15x) by 55y (viil) 21a’b’ + 14d’b’ + 7a’b’ by Ta’h’

Simplification of Algebraic Expressions>

Simplification of algebraic expressions will be done with the help of BODMAS rule. Simplification of
algebraic expression is explained through following examples:

LU EST  Simplify the algebraic expressions

(i) 4°(x—y)+Ty(x+y) (i)  8x—[9y— {2x—2(2x +3y)}]

o <,
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m (i) 4°(x—y)+Ty(x+y) (i)  8x—[9y— {2x —2(2x - 3))}]

il b Ty Ty = 8x— [9y — {2x— 2(2x - 3y)}]
=8x—[9y— {2x —4x + 6y} ]
=8x— [9y— {~2x + 6y}]
=8x—[9y + 2x — 6y]
= 8x — [2x + 15y]

=8x—2x— 13y :>¢15y

EXERCISE 2.5 O
l.  Simplify each of the following: .\S'Q
i) 2@ -y) -3y +y) (i) 4 @ +2)-5(x—2)
i) 34+ 0D+ (V)66 30 +4) + 4G +2)
(v) (4m + 3)m' —4m + 4)—-(2m— 3)(2m @

(vi)  4x—[8y— {4x—2(2x — 3y)}] 1) 8x+[6y—2{2y—4(z—3x-2y)}]
Q(Ilm

(Vi) 8m— {2n+6 — (4m —2n—4)
(ix) ab+[2x—{2(x—y+2z)—2}0 09 3x — [3x +5— {(3x — 4y — 3x — 2x)} — 2x]

Basic Algebraic l}c@tula«;.ﬂentmes>

In algebra, the basic identities atlo t\are always true regardless of the values assigned to the
variables. It is used to solv g ations and to find the values of the unknown algebraic
identities. Following are t %{ identities:

(i) (a+b)—a+ b+b (a—bY=d —2ab+b" (i) o —b=(a—b)a+b)

D{Algeb @entity (a+b)=a"+2ab+ bl) iD'@lgebraic Identity (a— b)' =a’ - 2ab + bz)

Take L.H.S = (a + b’ Take L.H.S =(a—b)
=(a+ b)(a+b) v X = =(a—b)(a—b) v o =xex
=a(a+b)+ b(a+b) =a(a—b)—b-(a—b)
=aa+tab+ba+bb =aa—ab—ba+bb
=d +ab+tab+b’ =d —ab—ab+¥b
=4’ +2ab+ b =4 —2ab+ b’
=R.HS =R.H.S
So, (a+ by =d +2ab+ b So, (a—b)' =da" —2ab+ b’

o <,
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iiD—{Algebraic Identity @’ — b’ = (a — b)(a + b))

Take R.H.S=(a—b)-(a+b) v X =xex
=a(a+b)—b(a+b) f!Teachers'Gulde N
=aa+ab-—ba—bb Guide the students to prepare coloured sheet

2 2 to note down all the formulae of the algebraic
=a +tab—ab-b T i .
identities. At the end of topics, paste these

2 2
=a —b resources sheet on their potebook.
=L.H.S - ..% J

So, a—b =(a—b)a+bh) 00

IR soive: () Qv+4) i) (103)
I ) Qx+ 4= 20" + 2200 + (4 /{@’W (100 + 37

=45 + 16xy + 16)° = (100)" + 2(100)(3) + (3)
=10,000 + 600 + 9
= 10,609

IS solve: () (2a-3b) 87)’
I (za_sbf—(zaf_z(z 3 +(3b ) (87)=(90-3)

_ = (90)" - 2(90)(3) + (3)°
4 — 12
¢ @ — 8,100 — 540 + 9

\ = 7,569
Example 17 g7 % (2x + (i) 107 x93
_|_

| Solution () (2x gy&:) (8 (i) 107 x93 = (100 + 7)(100 - 7)

_4x —64y =(100)2F(7)

= 10,000 — 49
~ 9951
@Q | EXERCISE 2.6
1. Simplify the following by usingl (a+bY=da +2ab+¥.
O @+ @ ety @) (5t 6 [t
v (C+2m) (i) Ga %5]2 (Vi) (dx+2y) (viii) (7x + )’
2. Simplify the following by using (¢ — b)’' =da’ —2ab+ b’ -
O G4y G Gol-w G (27 (V) (-2
®)  Gr-2) (vi) G? - iﬂ (vii) [2% _ 311))2 ill)  (4p—24)°
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3. Simplify the following by using &-b=la- b)(a+ b). , P 1
i) -2)x+2y) () (M —n)m +n) (iif) (— + 2—} [— _ 2—)

2 29)\2%p 2q
. 4 4y 4 4 1 1 1 I L 1 .

(iv) (@ —b)a +b) ™ 52 552 s (i) (5x=2y)(Sx +2)
4. Simplify the following algebraic expressions by using algebraic identities:

i) (=3 +@Q@x+1) (i)  (x+ 1)2—(3xazg.

(iii)  (2x—35)2x+5x)— (Bx+ 1) (v) (7x-2)'+ 6 T

(v)  (a—-5b)a+5b)—(9a—3) (vi)  Qa —' (a—3by
5. Find the missing term in each of the following: @

(i)  (@x+3y)Y=16x+ + 9y’ ij &a 2b)' =a’ —4ab +

1) b’ :
(iii) (a+55] —d+ ¥ o &i

YY _x y
34—+
O S
6. Evaluate the following using suitable ld

G @37y (ii) (63) @ 34 x 26

Factorization of M&ir p~$xpre551ons>

Factors of an expression are ress ose product is the given expression. The process of
expressing the given expr S (@t f its factors is called "Factorization" or " Factorizing"

i Factonzatlon the Expréssion Ka + Kb + Kc)
+ Kb+
Factorize & Kb+ Ke ) ETea_ch_e_rs’ Guide
(G+b+e) (By taking common factor) |

| Tell the students factorization as the
inverse process of multiplication of
| an algebraic expression with a

5 | number or a variable or both.

Il ISR  Factorize 2x” — 4xy + 8xz

=2x(x— 2y +4z2) Since “2x” is a common factor
iD—(Factorization of the Expression ac + ad + bc + bd)
Factorize the ac + ad + bc + bd
=alc+d)+blctd) (By taking common factor)
=(ctd)a+b)




! Algebraic Expressions I

BT EET Factorize 4x + ax +4a+d’ eI EBAR Factorize 2x°y — 2xy + 4y'x — 4y
iy KDWY 220+ 44

Ax+ax+4da+d = 2)(x" —x + 2xy — 2y)
=(4x+ax)+ (4a+a’) =2yfx(x — 1) + 2y(x - 1)]
=x(4 +a)+ a4+ a) =2y[(x - 1)(x +2y)]

— (4 +a)(x + a) = 2p(x — 18&;)
|
[ Muh out | O

https://www.khanacademy.org/math/algebra-basics/alg-basics-al gebraic-i @ons?t—prﬂctice J

@T
EXERCISE N\

’6

E; Factorize the following:
() 6xy— 14z (ii) 30x = (i) 6xy—24yz
(iv) x4y +21x’ (V) xyz (vi) 50+ 102"+ 15x%
(vii) 8a'b’c—2d’b'c+ abe (viii) (ix)  4x -8 + 12x)y
x)  20'm'=50m -20m  (xi) -x* y (xii) 9p’q"— 18pg +27p'¢"
2. Factorize the followmg
(1) X+ 5x—2x— 10 bc a+3c (i)  a(x—y)—b(x—y)

(iv) y —ay— by + aK (V) (x +7)+cd(x+7) (vi) azpq —drs+ bng —b'rs
(vii) 3x"+ 6y 5x + 2xy — 2x" — 5y (ix) 4x+6y—2—12xy
(x) 3xp+3 A@ 3a’ +9bc—9ac—3ab  (xi) 2x —4xy+2x 4y
Facti n of the Expression ax’ + bxy + cyz ]

RE & term breaking) where a # 0, b£0, ¢ £ 0

In order to factorize ax’ + bxy + ¢y, we have to find numbers m and » such that m + n = b and
m xn = ac. This type can be explained with the following examples.

Example 21 Factorize x’ + 9x + 18 Working
m 1x + Ox + 18 Co-efficient of x” is 1 and constant value is 18. So, 1 x 18 = 18

5 All possible pairs whose product is 18 are:

=x +3x+6x+18 Ix18=18 ; 2x9=18 ; 3%x6=18
Now, select the pairs whose sum is 9 which is 3 and 6.

= x(x +3) + 6(x + 3) g

=(x+3)(x+6)
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INETTEBIE  Factorize x” + 10 + 21 IBETTIRE Factorize 4x — 4x — 3

=x"+Tx+3x+21 =4x" —6x+2x—3
=x(x+7)+3(x+7) =2x(2x — 3) + 1(2x - 3)
=(x+3)x+7) =(2x + 1)(2x - 3)

QT&achers Guide

[ Recall the concept of factors of a numeral to make students understand the concept of wﬁon in algebra. l

\®
EXERCISE 2.8 _\:0
¢ @

L. Factorize the following by umng, middle term brcakmg
(1) X —10x+24 (i) x +3x—40 (m) 8x+3 (iv) X +7x+10

(v) xX+2x-8 (vi) Y +3y-10 a& +5x-2 (viiix’ 6 13 -5
(ix) 2'+xX-3 (x) 20-30-5 Om’ —13m—3 (xii) 14m’—3Tm+5

/ Iir\ S !5 31 R@ \
* Algebra is an Arabic word. A]gebra m %
* A sentence which has one or more wns open sentence.
* An expression which connects bles a:énstants by mathematical operations (+, —, X, <) is
called an algebraic express

* The parts of an algebraic smr&;h are connected by operations (+, % , + and —) are called
sion

terms of an aIgebrai
* Aterm which carﬁuhvanous rical values is called variable.

* Aterm Wth ot be changed and has a fixed value is called constant.

* AnEquag o tatement which shows the equal value of both the expressions.

* Anine a statement which shows that an expression is less than or greater than the other.
* A polyhégnial is an algebraic expression comprising of whole number as exponent of the variable.

Polynomial consists of variables, coefficient and constant.
+ There are three types of polynomials i.e. monomials, binomials and trinomials.
* Basic Algebraic Formulae-Identities:
N ° (a+b)Y=d +2ab+b » (@-bY=d -2ab+b s d—b=(a-b)a+b) -

5 |

@ Activity |
-n

Gather the 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 A, the bottom-left can be B and so on. '

o <,



Sub-domain Linear Equations

Students' Learning Outcomes
After studying this sub-domain, students will be able to: $
\4

y 2 0O

»  Recall solving linear equations in one variable. \
»  Construct linear equations in two variables such as; ax + by = ¢, where a and b al@

*  Introduction to Cartesian coordinate system.

«  Plot the graph of the linear equation ax + b= 0 where a # 0 and of linear e ﬂ*’in two variables,

*  Recognise and state the equation of a horizontal line and a vertical ling %

*  Find values of x and y from the graph. &

Re@olving Linear Equations in One Variable>

D—@@r‘ﬁquaﬁo@

A linear equation is an equation in which the highest power of the variable(s) is always 1.

3x=24,y-3x=5,-8 —x=x—4x, etc.

ii)—(Linear Equation in One VariabltD 4§ A
Alinear equation in one variable is an equation having only one variable
of degree 1. The general or standard form of linear equation in one a1l =0

variable is written as ax + b =0, where a and b are any two real numbers,

[ Coefficient| | Constant |

a#0andxisavariable.

5x=7,10-3x=7,5y+ 10 =5(y + 2), etc. \ /
— =S
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iiD—{Solution of Linear Equation)

A solution of linear equation is a number that makes the equation true when we replace it with the
variable. Let's check whether 2 is the solution of 3x + 5 = 11 or not?
Substitute x = 2in3x+ 5 =11, we get

3(2) +5=11

6 + 5= 11 which is true

So, 2 is a solution.

i‘D—{Steps for Solving Linear Equations) O

The following steps are given for solving linear equation in one variable:\\'o
Remove parentheses on each side of the equation.

Clear fractions by multiplying all terms on both sides by the }Q@east Common Denominator).

Group like terms on each side of =.

bl o

Isolate the variable on one side of the equation. (B g or subtracting to combine like terms
across the equal sign) &

5. Divide both sides of the equation by the coe e@the unknown.
6. Simplify the answer if necessary. Q
— |
Example 1 Solve the equation 5x — 1 & %@‘ G @r' Remember! —
—

m 5x-1=2(x-5) Linear equation in one variable

1 =2x—10 O Ste @ ove brackets) has only one solution.
2x+5x-1= Xx % Isolate variable)

3x 1= 0
3x— 1 ~0)+ ‘é Verify that x = — 3 is the
-9

>

R —

solution of 5x — 1=2(x — 5)

== J
ﬁ{ _ 9 (Step 5: Divide to solve for x) % .
3 3 W : ﬁ
| S
x= =3 What is that number one third
Hence, x = -3 is the solution of the given equation. of which added to 5 gives 87
*
EXERCISE 2.9
Solve the following linear equations:
1. 3x-1=8 2. 7x=60+2x 3. 5x+4=2x+17
4. 5x+11=20x—64 5. 3Rx—8)=21 6. 3(x+2)=5-2(x-3)

i'ﬁaachers' Guide

. Write the terms "constant" and "variable" on the writing board. Encourage students to tell about these terms.

o <,



i ions I
// Linear Equations \01

7. =3(x+8)=2(x+3)+10x 8. 3(2x—8)=2x2(x+3) 9.
10.6—2(x+5)=4x 11. Ex—l:erlx 12-£x+3=x—l
3 3 2 6 2 4 4

Real Life Problems Involving Linear Equations in One Variable>

A word problem involving unknown numbers can be translated into a linear equation having one
unknown quantity. The equation can be formed by using the conditions of the problem. By solving the
resulting equation, the unknown quantity can be found.

D—{Steps to Solve a Real life Word Problem) OO

The steps to solve a real life word problem are given below: i\oi

1. Read the statement of the word problem carefully and repeatedly t ¢ unknown quantity which

is to be found &
Represent the unknown quantity by a variable.
Form an equation in the unknown variable by Lf{

If solution of an equation is given,
then how many equations can you

7]
O \make.
— |

Riddle!
la %r Tell my identity!

Tak even times over And add a fifty!
(reach a triple century You still need forty

»

conditions given in the problem.

4. Solve the equation thus obtained.

'.\*'é\'%
e Try yourself!

When you multiply a number by b an
subtract 5 from the product, you ggt 7.
Can you tell what the number is2§

Example 2 Hooria is 5 y Mm@

Hooria. Find their present agg

arah. Two years later, Farah will be twice as old as

—
-- Aetivity -

The teacher tells the class that the
highest marks obtained in her class

age be x.
Hooria's present age =x — 5

After 12 years, 'sage =x + 2, Hooria's age=x—5 + 2. is twice the lowest marks plus 7.
According t ondition, Farah will be twice as old as Hooria. The highest score is 87. What is the
Therefore, x+2=2(x—5 +2) | lowest score?
x+2=2(x-3)
¥+2=20-6 Skill Practice
x—2x=—-6-2 —

—x=-—38 Majid is six years older than Kiran.
x=28 If the sum of their ages is 76 years,

Therefore, Hooria's presentage =x—-5=8-5=3 gl v s

Hence, present age of Farah = 8 years and present age of Hooria = 3 years.

__iTeachers‘ Guide

‘ Make groups of students, assign linear equations in one variable and ask them to solve.

/ —




102/ Mathmmatics 7 \

T |
EXERCISE 2.10

When two is added to six more than a certain number, the result is 20. What is the number?
If four is subtracted from two times a certain number, the result is 10. What is the number?

3. Seventy more than 8 times a number is the same as two less than ten times the number. What is
the number?

4. The sum of three consecutive integers is 123. What are the integers? #

S. The sum of the ages of Abdul Hadi and Abdullah is 32. In two years @ adi will be three
times as old as Abdullah. How old are they now? 6

6. Sakeena's father is 4 times as old as Sakeena. After 5 years, 122‘5' be three times as old as

Sakeena. Find their present ages
Construction of Linear Equation in ﬁarlables>
CLinear Equation in Two Variables)

If a, b and ¢ are real numbers (and if a # 0, b # @ax + by = ¢ is called a linear equation in two
nd tandard form.

variables (The “two variables™ are the x and the

The numbers a and b are called the coefﬁci&f the in the C_oeﬁ‘icilent of x COIJSL:tiInt
equation ax + by = c. The number ¢ is d thc tant of the ax + by = ¢
equation ax + by =c. e.g,, 11x + 3y = 3y ——2 = letc. Coeﬁ‘im!e'nt of y

Example 3 Convert y \(x + %standard form of linear equatlon
Q 3) :\_0 ¢
Multiplying both sid

|
Remember! |
E—

We can transpose a number or variable
instead of adding or subtracting it form
both sides of the equation.

3-4)=x+3
Jy—12=x+3 (Remove brackets) /—@ Skill Practice |
—
-x+3y-12=3 (Transpose x to L.H.S) Write the following equations in
—x+3y=12+3 (Transpose 12 to R.H.S) standard form.
—x+3y=15 @ xy= 3
Which is required standard form. () 2x+l_y-1
x B 4 J

’_i Teachers' Guide

Write any linear equation in two variables on the writing board. Ask different students
. to perform the one step and convert it into standard form.
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/ Mg EquAtions \03

T

I Read the statement of the word problem carefully and repeatedly to find the unknown quantities.
2: Represent the two unknown quantities by variables.

3. Form an equation by using the conditions given in the problem.

Example 4 Hashim buys 3 bats and 5 balls for Rs. 3800. Write the statement in equation form.

Let the price of 1 bat=Rs.x ; The price of 1 ball =Rs. y

So, the price of 3 bats = Rs. 3x

The price of 5 balls = Rs. 5y
According to the given condition, 3x + 5y = 3800

Example 5 Sum of ages of Amna and Faiza is 25 years.

Stgtement.

Write the statement in an equation form with two variables.

Let the age of Amna = x years /&

The age of Faiza = y years
According to the given condition, x +y =25 C)

_EXBRCIGLIN

Convert the following equ sta form:
5
(i) y-1= 3 (x+2)

[

1 ati Q’b
(1) y——x 3 @

(iv) x—l— y” B s
2 Construct the t ing slaten ts into lmear equatlons in two variables:
(1) The of two numbers is 11. (i)  The price of a book and 2 pencils is Rs.90.
(iii) eight of Zainab is one-third of the weight of Hamid.
(i e sum of 2 times of 1¥ number and 3 times of 2™ number is 30.

(v) Sum of ages of Hania and Kahaf is 26 years.
(vi)  The cost of 3 footballs and 7 basketballs is Rs.3000. 5
(vii)  If numerator and denominator of a fraction are decreased by 3, the fraction becomes —.

Introduction to Cartesian Coordinate System>

A cartesian coordinate system or rectangular coordinate system is named after the French mathematician
and philosopher René Descartes (pronounced day-KART) (1596 - 1650), who is known as the "Father of

__QTeachers' Guide N

Write some statements on the writing board. Ask students to convert these statements in equation form. ‘

.
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Modern Mathematics". He was having problem falling asleep one night.
While trying to fall asleep, he seemed up on the tiled ceiling and noticed a
fly. His thoughts started to wander and a query popped in his head: should
he describe the way of the fly without tracing the real path? From that
query came the innovatory invention of the coordinate system- an
invention which made it possible to linkage algebra and geometry.

)—(Parts of Cartesian coordinate system) -‘;ax’\' l

\\t‘ - The two intersecting number lines that are Quadrant - I1 Quadrant - |
pcrpcnd1cular to each other in the cartesian plane are {[fj':)\’ 3t ((T‘L))
known as axes. These are x — axis and y — axis. 2T o
» The horizontal number line is called the x — axis. y . e 1 : ng:n e SRR

00,00 1 2 3 4 5 6
* The vertical number line is called the y — axis T
On the x-axis, the numbers to the right of the origin dgv& Quadrant - 111 j Quadrant - IV
positive and the numbers to the left are negative. Olq) ((: ‘_}; _4 ((li))
y-axis, the numbers above the origin are positwe@ ST
numbers below the origin are negative. 3

h
' Ori l;_,m The point of intersection of the @zonta@@mcal number lines is called the origin. It is

denoted by (O 0). Q

Quadlams The regions that d v@he ca plane into four equal R
11 d th d Barad i ‘' Remember! —
parts are called the qua rants s are numbered in sequence 1
as Quadrant I, Quadrant dran d Quadrant IV moving in a The numbers in the ordered
counter-clockwise diré startm;:, m the upper right as shown in the pair are called coordinates. |
above ﬁgure
o dcm[ I’au @amts in the cartesian plane are ~ SR
labelled red pair (x, y). : ey im iy
ke AbSCISSﬂ x-COOl‘dlnate): Thc ﬁl’St nun‘lbct’ (Ca]lcd The x-cgordina{e a]ways comes ﬁrst and the
the abscissa or x —coordinate) of an ordered pair is y-coordinate always comes second whether the
the horizontal distance from the origin. | humbers are positive or negative.
*  Ordinate (y-coordinate): The second number
(called the ordinate or y—coordinate) of an ordered : (f ’ JLJ) :
Abscissa Ordinate
pair is the vertical distance from the origin.
o e
J \;’_' Remember! |
_ iﬁachers' Guide ] D — =
Ask students that have you ever heard the name of Rene' Descartes? Also Perpendicular means that two lines
. draw cartesian plane on the writing board and explain its all parts. intersect each their at a right angle.

- ——
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»  The signs of first and second coordinates of a point vary in the four quadrants as indicated below.

,.,.51L.y.agi5... NN .
If the x-coordinate is negative, Quadrant Tt ¥ Qupdrant 1 If both the x- and y- coordinates
and the y- coordinate is positive, (++1H) 3 (+,4) are positive, then the point is in
then the pointis in Quadrant II. i o i i Quadrant 1.
2
i |
I
] X-axis %
e e SEEEEEEE AEEE SRE O
£ O
|

"\
If the x- coordinate is positive

If both the x and y-coordinates “lQuadrant(TIT =31 Quadrgnt;

are negative, then the point is in (Ll ) () a;:d th}f—v“ c»oor:di’nageis(;wgalii\\;e,
TF N then the point is in Quadrant IV,
Quadrant II1. ] ~ ! y
v 7 J—
This means that you can easily tell that in which quadrﬁg@ dered 1 \H{J Remember! | )
I

pair is located by just simply looking at the signs of the cpordinates. | 1. are also points which LICHI

Example 6 Q @ x and y-axes. The points which lie on

i : i i ; ! the x-axis h dinat , 0) and
Identify the quadrants in which each of the f ing % i hiavo coominates (5 ) Ry

the points which lie on the y-axis
i (2,6) (i1) (1,-5) (>iii) (-7.— W) (—1,9) \%have coordinates (0, y).
m (1) Quadrant @13 ﬂ‘éoordinate and y-coordinate are both positive.
(i)  Quadrant IV, because@\-coo :& 1s positive and y-coordinate is negative.
(ii1))  Quadrant III, bec e x-C
(iv)  QuadrantII, b th Inate is negative and y-coordinate is positive.

ii Plottingqmts on the Cartesian Plane)

For plotting p n@l e cartesian plane, the value of abscissa and the ordinates will tell you how to

=4

te and y-coordinate are both negative.

locate the the plane.
Here are the steps for plotting a point on the cartesian plane:
1. Start first with the origin: The origin will serve as your reference point.
2. Look into the abscissa: If the sign is positive, the point moves to right side along the x-axis and

if the sign is negative, the point moves to the left side along the x-axis.
3. Look into the ordinate: If the sign is positive, the point moves to the upward along the y-axis
and if the sign is negative, the point moves to the downwards along the y-axis.

_ﬁ Teachers' Guide
‘

*  Write “Cartesian coordinate system” on the writing board. Ask students to brainstorm and tell about it.
.+ Write different points on the writing board and ask students to identify and tell in which quadrant they lie? |

o <,
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Plot each point and state the quadrant or axis where it is located.
5
@@ B ©@ @[22 ©03)  OE4

W (a) (4, 1) means that the point is located 4 units to the right of the y-axis and | unit above

the x-axis. Since the signs of both the coordinates are positive, so the given point lies in Quadrant 1.

(b) (-3, 4) means that the point is located 3 units to the left of the y-axis and 4 units above the x-axis.
Since the sign of the abscissa is negative and the sign of the ordinate is positive, so the given point

lies in Quadrant II. 3

(¢) (4, —3) means that the point is located 4 units to the right = (
of the y-axis and 3 units below the x-axis. Since the sign O

L8]
—
(=

b

of the abscissa is positive and the sign of the ordinate is

8]

negative, so the given point lies in Quadrant IV. 5 )]
5 Xx-axis

(d) [_5,_2) means that the point is located units to% the le Q’S % 5 5 a0l 1 2 3 3 5

of the y-axis and 2 units below the x-axis. Since thﬂ
of both the coordinates are negative, so the given Oll S ( —

in Quadrant I1I. g @’ (4.-3)
(e) (0, 3) means that the point is located 3 uni e x- a [ o

As abscissa is 0, so the given point lies % 5y
(f) (— 4, 0) means that the point is loc 4 units

point lies on the x-axis. ‘0
Graph ofag\ﬁ'g\E :Bhn of the Form ax+5=0 )

b
(8]

3 [
|
I
@

ft of the y-axis. As ordinate is 0, so the given

To plot a graph of th% qua e formax + b =0 41 y-axis Il
where a £ 0, first we con it into th&form x = a. 3
Let's draw graph I T 2
First of all rSolate the variable “x” X y I
3 -3 F x-axis
3 ) T4 43 2 a0 y b 4
7 B 5 3| )
x=3 3 .
= 3 3 - !
\e: llcal l ine @ 44

The graph of x = a is a vertical line passing through the point (a, 0) and parallel to y-axis.

iﬁ:achers Guide

The points (-3, 4) and (4.-3) are in different quadrants. Changing the order of the coordlnates
changes the location of the point. That is why points are represented by ordered pairs.
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4 » 4Jhy m I
Plot the graphs of the following linear equations: :
x=-3,x=1,x==2,x=4 "
65 da b Ao 3 5 6
We observe that all lines =1
x=-3,x=1l,x=2andx=4 3
are parallel to y-axis. | 2 v
Graph of a Linear Equation of the Form ¢ =0
To plot a graph of the linear equation of the form ¢y + d =0 F5aths
where ¢ # 0, first we convert it into the form y = b. /{~ 3
Let's draw graph of 3y + 6 =0 i 2
First of all we will isolate the variable “y” 1 )
x-a.u§
3y=-6 3 2 a0 e 3 4
3x_-6 :
3 3 2 B
y=-2 3
z Honzont‘ll Lme
The graph of y= b isa honzontaé&ssmg&@gh the point (0, b) and parallel to x-axis.
Example 9 « 4§ 2-axis .
Plot the graphs of the QQ@ lm%atlons 3
y:4a.V:l>,VWZ—3 + >
X-axis
@ "% 5 4 B3 2 4 0 | 1 5 6
We ob at all lines ‘
y=4,y=1,y=-2andy=-3 M 3 >

are parallel to x-axis.

Graph of a Linear Equation of the Form ax + by =c¢ >

We can plot the graph of a linear equation in two variables by the following steps given below:

1. Isolate the variable “y” from the given equation.

> ,i Teachers' Guide

=N

t Plot the above lines on the writing board and explain each step to the students.
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2. Find at least three integral values of both variables x and y.
3. Plot the points (ordered pairs) on the graph paper. 4. Join the points.

Example 10 Graph 3x -2y =-6
m The equation 3x — 2y = —6 is written in standard form. To graph this equation, first of

all isolate the y from the given equation.

3x 2y =6 Plot the poinfts on the graph
and draw a line through them. 7
3x-2y-3x=-3x-6
‘-‘2}/’——3x"‘6 ) T \\’J f/
3 30
= +3 3 4(0:3)
) Yy z(7z) (_2, D)
=_3+3=0 ' A
3 L (2, X-axis
Next, choose three values of x | ¢ [ Y~ E(O) 3 (0, PP _1_10 P 117¢
and calculate the = = >
corresponding y-coordinates. =3
2 -4
The line intersects the x-axis at (-2, 0) and R
Skill Practice
—

x-Intercept: The point where the |
* Draw the graph for the following linear

is called the x-intercept. At x-inte .
equations:

y-Intercept: The point wher: (a) x=— (b) y=—

is called the y-intercept. @&erc% (¢) x+5r=10 (d) 5x—2y=20
Example 11 Gra:E 2x+4y=

h the given equation, let's find the x and y-intercepts.

hin —2x + 4y = 8, we get 4] -axis
2x +4(0) = R
-2x=38 N
x=-4 10T
The x-intercept is (-4, 0). « (-4.9 x-axis
Put x =0 in—2x + 4y = §, we get 1P P ‘110 133 4 36
2(0) + 4y =38 :
4y=8
y=2 -
The y-intercept is (0, 2). 3

Next plot each intercept, label the points and draw a line through them.
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Finding the Values of x and y from the Graph >
Consider the following graph of the linear equation i y-axis 7
in two variables: 4
Let's find the coordinates of the points 4, B, C and 3 €
D as shown on the given line. 2
To find the x-coordinate of point 4, look up on 1
x-axis from 4 ie., x = — 2 and to find the |e .\ X

y-coordinate of A4, look on y-axis against 4 i.e.,
y=-3. Thus, A4(-2,-3)

N
For the x-coordinate of point B, look up on x-axis =3
from B i.e., x = —1 and for y-coordinate of B, look 8 =4
on y-axis against B i.e., y =—1. Thus, B(-1,—1) o "W =5

For the x-coordinate of point C, look down on x—axif ﬁ'& 1.e., x = 1 and for the y-coordinate of C,

is fror@., x = 2 and for the y-coordinate of D,

look on y-axis against C i.e., y = 3. Thus C(1, 3)

For the x-coordinate of point D, look down Q

look on y-axis against D i.e., y = 5. Thus, Dé
.\O X

L. Plot each point and 1@%{:{;;&@@\" axis where it is located:

(i) A(6,3 (i)  B(-3,-3) (i) C(-2,7)

(iv)  D(6,-10) (v)  EG,4) (vi)  F(-4,-2)
2. Draw the g f the following linear equations in one variable:

(i) @ 10 i) x=6 (i) 3x+7=9

5

(1v) x— 8§=3x (v) 2y+9=23 (vi) =
3. Draw the graph of the following linear equations in two variables:

(1) y=—3x+2 (i) y=2x-3 (i) 2x—-y=4

av) 3x-—-5y=15 (v) y=%x—5 (vi) y=—2x+4
4. Recognize which of the following is an equation of horizontal line or vertical line:

¥}
(1) =3 (i) x=18 (i) 2x=50-x (iv) y=12-2y

) __@ Teachers' Guide

Explore x-intercept and y-intercept by drawing the line on the writing board.
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E J-AXIS

re

Find the values of x and y of the
points A, E, F, H, J and K for the
given graph.

=~

Lol TSI LY - R - - -]

x-axis|
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A linear equation is an equation in whi
A linear equation in one variable 1s lonhg
The general form of linear cquat@n one viia 1s ax + b =0, where a and b are any two real
numbers, a # 0 and x is a vari )

If a, b, and ¢ are real num, and if .a 7, b # 0) then ax + by = ¢ is called a linear equation in

two varlables.

The cartesian %& s% composed of two intersecting number lines that are
perpendicular to eaclother at th& point zero.

The two int ing number lines that are perpendicular to each other in the cartesian plane are

The regions that divide the cartesian plane into four equal parts are called the quadrants.

The first number (called the abscissa or x-coordinate) of an ordered pair is the horizontal distance
from the origin.

The second number (called the ordinate or y-coordinate) of an ordered pair is the vertical
distance from the origin.

The graph of x = a is a vertical line passing through the point (a, 0) and parallel to y-axis.

The graph of y = b is a horizontal line passing through the point (0, b) and parallel to x-axis.

The point where the line intersects the x-axis is called the x-intercept.

& The point where the line intersects the y-axis is called the y-intercept. /




#* Linear Equations

REVIEW EXERCISE 2
|. = — - T —

Choose the correct option.

(1) What number was subtracted to make the sequence 58, 56, 54, 527

(a) 1 (b) 3 (c) 2 (d) 4
(i1) In sequence: 30, 33, 36, ... the next term is:

(a) 38 (b) 39 (c) 40
(111)  Which of the following sequence starts at 36 and having common ¢ai&¢Tice 27

(a) 34, 35, 36 (b) 36, 36, 36 (c) 36,39, 42 36, 38, 40
(iv)  The n" term of the sequence 1, 3, 5, 7, ... is: 0

(@) n+1 (b) 3n+4 (c) 2n—1_);§. (d) 2n+1
v G+

(a) 2" (b) 2" ﬂ& (d) 2"
(vi)  Which one of the following is po]ynomial @

(a) 8x°+2 (b) 9"+ 5x' & ¢) 2’ +5 (d)% +3

(vii)  The factorization of x* — 4 is:

(@) (x—4) (b) (x— 2)% @ (x—4) (d) (x+2)(x-2)
(viii) The example of linear uquatlm% van%

(@) Tx+3y—4z=0 % (b) 6x+5y=10

(c) 8&=2+9 (d) y=1+3y

(ix) (9,-6) liesin_ ,QQUIKQK
(a) I % (c) I11 (d) v

(x) The solullon

A © 11 @ 12
Write the ﬁrst threcerms of th followmg general terms.
(1) 4n— 1l 3n+7 1ii T2
) Zq l ( 1) (ii1)
Find ofa,=
2n+ 4

Ali Rs. 50. He spends Rs. 5 each day. How much money does he have left after 5 days?
Aslam walks 2 kilometres on Monday, 4 kilometres on Tuesday, 6 kilometres on Wednesday,
how much distance will he cover on Friday?

A painter used 2 litres paint in first week, 6 litres paint in the second week, 10 litres in the third
week. How much paint did he use on the 6th week, if pattern is continued?

Add the following:

(i) T +8x+3,12¢ +2x+6 (i)  15x°—5x+2,7x —3x—8

(iii)  20x"+8x—10,8x —x -8

Subtract the first polynomial from the 2™ polynomial:

(i)  10x —8x—5, 15x" +2x + 8 (i) 8 —5x+2,7x +2x—8
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9 Solve the following: 1 ,
() @Y +307+2)By) () Gxy+8)(2x +y) (i) [5 Fm +§j Q20m" +2)
10. Divide the polynomials.

(i)  10x’y’ by 5xy ()  15/m’ by 3/m’ (i) (284'h’ +7a’b’ + 14a'h’) by Ta’b’
I1.  Simplify each of the following:
(i) 27— {4(2x-2)—(@4x'-3+2)} (i)  Sx—[2x+5—{2x —5x+2}]

12, Simply the following:

(1) (7x = 3y)(7x + 3y) (11) (3a - 5b)(b$'b) —{la=Dy

13.  Factorize the following:
(1) XY =xy + x5 (i)  20x"+10x—210 (iii) V&r +4x’y + 2xy

14. Solve the following linear equations:

(1) Ix=72-3x (11) 6x+3=23+x @ (i) 28—-x=17+3x

. 4 x+10 /& -2 1 5
) 3@+n=510+1) () == oy Eell3

3 15
15.  When 18 is subtracted from six times a certain ry&g}e result is —42. What is the number?
16. A certain number added twice to itself equals,

t is the number?

ti OHQ

17. Construct the following statements into li
(a) The difference of the two numbers

(b) In a two digit number. The ups\digit he tens digit.
18. Plot each point and state the qua axis \% it is located.
(1) L(-9,2) (ii) (4 7) (i) N8, -1)
19. Draw the graph of the fol lmea"@mns
(i)  x+1=8 PO ) =37

(iv) x=—5 ;\_ 2x+4y=8 (vi) 3x+2y=12
20. Find the values 0 nd y of thd points F, G and H for the following graph:

= 1 yaxis
@@ NP .
S 9
\ Fl
i G
i x-axis
% 543210 123 4 5 6
R ™\
= N
21. Recognize which of the following equations represent horizontal or a vertical line.
(1) 3y—7=88 (i) 4x-8=x+11 (i) 2(x+2)=42




Domain

MEASUREMENTS

Distance, Speed

and Tim%
O

Students' Learning Outcomes
After studying this sub-domain, students will be

Convert different units of distance.
Convert 12 hour clock to 24 hour clock and vice versa.
Convert between different units of time and speed.
Calculate arrival time, departure time and journey time i
Solve real-world word problems involving distance
Differentiate between uniform and average speegds

Ali started his j

reaci

W)

> from L% 3
_for 5 thn

Q@V

R\
ablE i@+|
<L

n situation (on the previous day and the next day).
erag ed.
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B INTRODUCTION 3

We frequently use the terms like distance, speed and time in our daily life. For example, seeing

remaining time of the bus at the metro station, speed limit shown on the road, distance shown from one

city to the other city on the road, etc.

Distance>
The length of space between two points is known as dlsta@arge
distances are usually measured in kilometres and small/@ist

ances arc
cm, mm)

>

Now, we learn about conversion between ur@ %

)—{Conversmn of Units @anc@\

from school. They cover anc km 200 m. How much
distance do they coveﬂh&tres ;

measured in metres. There are other smaller unit (d
which are used to measure the length or heigth
pencils, books and erasers etc.

den mg to the museum

Solution

@ find out the distance in metres, we will
¥y 1000 and then add 200 into it.

15km200m =15 x 1000 + 200
= 15000 + 200

= 15200 m

108

» Vg X
7o franwala
/5l
Lahore

PEE—
The other units for measuring
distances are inches, feet and yards
etc.

= =gl
0Ny

3 E— |
] ' Important Information |
— I —
Conversion of Distance Units
(From larger to smaller units)

To convert from larger to smaller units, we
multiply the given number by the number of
smaller units it contains.

I m=10dm
=100 cm
1 m= 1000 mm
1 km= 1000 m
|
}—‘ Remember!

N
B

Hence, they cover 15200 m from school to the museum.

- iTﬁachersf Guide

. units as per given instructions.

Give flashcards of different units of distance to the students and ask them to convert the

o <,
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A tailor used 1 m 20 cm of cloth to stitch a shirt

| | ‘

Example 2
and 1 m 15 cm to stitch another shirt. What is total length of the
cloth used to stitch two shirts in centimetres.

lengths of both cloth, then covert it into cm.

To solve this problem, first of all we will add the

m cm

Length of 1" cloth= 1 20
Length of 2" cloth =+ | 15
Total length= 2 35

Now, we will multiply 2 m by 100, and then add 35 into it.
2m35cm=2x 100+ 35
=200+ 35
=235cm

Hence, the length of both the cloth is 235 cm. QC)
Convert 15 km into m. s\
m As we know that Q
I km = m@
15 knéQ 1 k.b\.
R

Solution

So, =15 m

\0 = 15000 m
<

% Convert 4000 m into km.

Example 6

Examplc 5

Solution

As we know that

So, 4000 m = 4000 x km

1000

=4 km
Hence,

«Q)—ﬁ%g‘ _lff:'fmber! -_—

= e —
1242, Important Information |
Z\M‘J—_

Conversion of Distance Units

1
ldm=-—dm=0.1m

10
1 =— m=0.
mm 1000 m=0.001 m
lm= =0.001 km

&L
10 cm = 0.1 cm
\, J

|

To convert from smaller to larger
units, we divide the given number
by the number of smaller units (the
larger unit contains).

Convert 72 m into cm.

As we know that
Im =100cm
T2m=72x1m

So, 72m =72 x%x 100 cm

= 7200 cm

Convert 8 m 25 ¢cm into m

As we know that

lcm=ﬁm

1
_ZSXﬁm

=0.25m

Em25ecm=8m+0.25m

=825m
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S———maaaaeaa
EXERCISE 3.1
1: Convert:
(1) Skm 313 mintom (i1) 10 km 200 m into m
(i11) 120 m 78 cm into cm (iv) 200 m into cm
(v) 54 m into cm (vi) 95 km into m

2 Zahid goes for a walk daily. The distance from his house to the park is 6®n Find the distance
between house and park in km and m. \Q

3. Sana bought 20 m 75 cm of cloth and she used 15 m 85 cm frcmpﬂow much cloth is left with

her in cm? «@

4. The distance between Azra's house and Masjid is %1‘ The distance between Ayesha's house
SJ

and Masjid 1s 7600 m. Whose house is nearert jid and how much in km?

3. The length of two ropes are 20 cm 2 mJQ cm 9®m What is the difference between the

lengths of two ropes in mm?

Time %(g

Time can be defined as the dum@ which an action, process or condition exists or

continues. It is a sequence of ev uccession from the past through present to the future.
In daily life, time is usually m s d by analogue or digital clocks.

There are two formats to m i sed on 12 hour clock and 24 hour clock.

Mig, O
D;g} A0
¢ 2 %

$ Midday
0000 01:00 02:00 03:00 04:00 03:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 192:00 20:00 21:00 22Z:00 23:00 24:00

G000 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 24:00

; AM (ANTE MERIDIEM) ‘J k

Time from midnight to midday is written with a.m. and

v

time from midday to midnight is written with p.m.

We observe that 12 hour clock repeats itself after every
12 hours and 24 hour clock repeats itself after every 24

hours.

P
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- . . . . ;. r_;r;:-::: 1 | . ™,
D—{Conversnon of 12 hour Time into 24 hour Tl[ll@)' ] e Important Information

For the time between midnight to midday, we add nothing and write =~ 24hourtimeisalsoknown as Military

; . . time. Military time is written usin,
time as it is without a.m. and p.m. v 8

[T9LL]

four digits without colon i e.g.,
For the time between midday to midnight, we add 12 to the original | 14.00iswritten as 16 hours.

time and write without a.m. and p.m.

Example 7 Convert 5:45 a.m. into 24 hour time. Ca E 5 £ l
m Step 1 Remove a.m. i.e., 5:45 Midnight time in 24 hour c®1 written as 00:00.

pan——.s

%% A Need to,Know! ————

nﬂ—
nine )

o

v

8

Tyt A — |
; ; ; s, ctivity ~\
Since time is between midnight and A
Guide the stud earch the time table of a specific

midd rite it as it is.
dday, so we write SIS bus / traig®/ lane moving from one destination to
Therefore, the 24 hour time is 05:45. another’ A%k the students to find out time differences

) ) bep#een different destinations and convert the time
D CLIEEAS  Convert 4:15 p.m. into 24 hour time. A bour or 24 hour |
me\“ \ - B — )
m Step 1 » Remove p.m. i.e., 4:15 z

* 30, 2, | Important Information |
aa
» Since time is between midday an igh

s the earliest type of time keeping device,
indicates the time of the day by the position of

e shadow of some object exposed to the sun rays. As
the day progresses, the sun moves across the sky,

so we add 12 hours to the ig al tl{

Therefore, the 24 hour q@ O
4:15+1 15 ‘\
)—{Conversn % mto 12 hour Tune)
to 11:59,

For the time between 00 do nothing and write a.m. with the original time.

causing the shadow of the object to move and
indjcating the passage of time.

For the time betw; :00 to 23:59, we subtract 12 hours from the original time and write with p.m.

e U\, Convert 06:15 into 12 hour time.

A R

"'Step 1 Since time is between 00:00 and 11:59, so we write it as it is. 06:15

Solution

Step 2 » Write a.m. with the original time. 6:15 a.m.

Example 10 Convert 16:30 into 12 hour time.
m ! St‘?[_' 1} Since time is between 12:00 and 23:59, so we subtract 12 hours from the

. . . 5 " — Y
original time. i.e., 16:30—12=4:30 Sl Practice

—
Write the times of prayers and

™ Write p.m. with the calculated time. Therefore, the 12 hour

time is 4:30 p.m, convert it into 24 hour clock.
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ﬂf Kalsoom completes a project in the subject ﬂf To solve this problem, we will
(! of science in 3 hours 20 minutes. In how multiply 3 hours to 60 and then add
) »many minutes does she complete the " 20 minutes to it.

Mathematics 7 \

3 hours 20 min =3 x 60 + 20 S 111

3cn

Skill Practice
=180 + 20 —
=200l Convert 200 minutes into seconds Convel. of Units of Time |

rtant Informatlon Dy

= 60 minutes
Hence, Kalsom completes the project in 200 minutes. \' T T T

! 1 minute = — hour
= 0

ﬂ Zeeshan needs 10 months 25 days to complete a hou Q
! How many days will be required for the constructlo&
( X

1
" the house? 1 second = 5 minutes

‘é-_i\‘l

&a 1o solve this problem, we will multipl, Cﬂ%hs to@and add 25 days to it.

r &8
IO months 25 days = 10 x 30 + 25 & %®~ o 5o ,ﬂmportant [nfm-matmnh
L_._——_

=300+ 25
Q Conversion Units of Time
=325 d =

K? 1 week = 7 days 1 month = 30 days
Hence, 325 days will be requlre%}ﬁ ouse. ;

1
@ra% 1 day = %week by = ?;} i
Convert: | year = 12 months I month = é year
* 5 months 15 days = 420 days into months and days
Example 17 ert | year 6 months into months. Convert 7 weeks 5days into days.
Solution As, we know that: m As, we know that:
1 year = 12 months I week =7 days

7 weeks 7days =7x7+5

1 year 6 months =1 X 12+ 6
=49+ 5 = 54 days

= 18 months

el RS Convert 30 months into years and months.
1
m As, we know that: 1 month = 1 year

Divide 30 months by 12 to convert it into years

0
30 months = T years =25 years = 2 years 6 months

o <,
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Example 14 Convert 108 days into weeks and days.
m As, we know that: | day = 1 week
7 7)108

19

Divide 108 days by 7 to convert it into weeks. _7
1 38
108 days = % weeks =15 weeks 3 days _35
3

~ EXERCISE 3.2 6&

| \oQ

l. Convert:
(1) 15 hours 30 minutes into minutes (11) 15 min seconds into seconds
(1i1) 12 months 15 days into days (iv) }Q@s 3 days into days
(v) 56 months into years and months (vi@O days into weeks and days
(vii) 870 days into years and days &) 3900 seconds into minutes and seconds
2. Complete the following table:

Q) | 4:50 am.
(ili) a’m Q @ 09:30

(iii) 7:1{&‘.‘ 3
(iv) \ 21:05
idnigh

(v) M
(vi) § 16:00
(vii) Midday

Ahmad works in a factory for 135 months. For how many years does he work in the factory?

4. Zain spends 315 weeks 5 days in his grandmother’s house. How many days does he spend in his

grandmothers's house?
5. Hameed takes 3 weeks 6 days to complete a science model. How many days does he spend to

complete the science model? Also convert the days into hours.

_i Teachers' Guide

‘ Give flashcards of units of time to the students. Ask them to convert the units as per

given instruction.

N
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i‘D—{Calculaﬁon of Arrival Time, Departure Time and Journey Time)

§ ABNAMAD ok ARRIVALS T

We often see arrival time and departure time on the metro stations, railway
stations and airports. Time tables of different airlines and trains also

contain the information about the journey time.

In this topic we will learn about calculating arrival time, departure time
and journey time from the given information.

The following equations are used to calculate arrival, journey or departure time:

Arrival time = Departure time + Journey time

Departure time = Arrival time — Journey time ‘\':

—— Journey time = Arrival time — Departure time @

The time when aj tarts The time which someone

The time when a journey

. or someon me&thing) (something) takes for the
ends or someone (something) i i i i
i ot departs, isalled the departure journey is called the journey
arrives is called arrival time. o o )
time time.
’ -
N A0
Example 15 A bus departs from L&QE at @Jm It takes 6 hours 30 minutes to reach
Islamabad. At which time the bus reachgs ¥slamabag? 1
: : . /—i'@“ Remember! |
m First, convert 1 time 1& hour time. ‘-’..i'j e
Departure ti 3:30 p. Add hours into hours and minutes
2 =15:30 into minutes.

=3
Jm}ﬂs time = urs 30 minutes

@S Minutes So, Arrival time = 21 hours 60 minutes = 22:00
Departure time

0
3 60 minutes = 1 hour So, 21 +1=22
Journe s 30 = 10:00 p.m.
Arrival tinfe = __21 60 By converting 24 hour time to 12 hour time (22:00—12hr = 10:00)

et Salman reaches home at 2:15 p.m. after making journey of 4 hours 45 minutes. When
did he start the journey?
First, convert 12 hour time into 24 hour time.

Arrival time = 2:15 p.m. Hours  Minutes
=2:15+ 12 = 14:15 Arrival time = 14 15€
Journey time = 4 hours 45 minutes Journey time = - 4 45
So,  Departure time = 09:30 Departure time = 9 30
=9:30 a.m.

o <,
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L eL B RS A ship started its journey from port 4 at 6:15 a.m. and reached the port B at 12:45 p.m.

How long did it take to reach form port 4 to port B? Howrs  Miitutes

BRI First, convert 12 hour time into 24 hour time. Arrival time= 12 45
Departure time = 6:15 a.m. = 06:15 Departure time = —06 15
Arrival time = 12:45 p.m. = 12:45 Journey time= 6 30

So,  Journey time = 6 hours 30 minutes
Similarly, we can calculate:

4 Departore Th Y Y R
4:00 a.m. 4
8:20 p.m. 11:50 a.m. (next da)a)&g 15h 30 min
03:20 5:20 a.m. (ne @ 26 hours
9:40 a.m. (previous day) 2140 36 hours
2:30 p.m. (previous day) :55 (g@ 17 h 25 min

We can use this concept in the followi

ng ex le:
Example 18 Ahmad started,hi Qcy@e abroad at 08:30 a.m. and reached at 04:50 p.m.

next day. Find his journey time 6\

m Firstd®&2 ho

into 24 hour time.

|
%n‘ture Time = 8:30 a.m. §g, Rememberl' |
- —
@ =08:30 Add hours into hours and minutes
@ Arrival Time = 4:50 p.m. (next day) RS
= 16:50 (next day)
=16:50 + 24 = 40:50 —
Activity
Hours Minutes _...._
Arrival time = 40 50 Ask the students to write their arrival time to
. the school and departure time back to the
Departure time =— 8 30 house. Calculate your time to stay in the
Journey time = 32 20 school and convert your arrival time and

departure time into 12 hour and 24 hour
formats.

So, Journey time = 32 hours 20 minutes -

P —
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o |
EXERCISE 3.3

. A bus starts travelling at 6:15 a.m. and stops at 8:50 p.m. Find the journey time.

. Ali left home for school at 8:00 a.m. and arrived school at 8:30 a.m. He remained at school for 5
hours 15 minutes. When did he get off from the school? How much time he remained outside home?
Salman started his journey at 4:50 p.m. and travelled for 8 hours. When did he finish his journey?
Write answer in 12 hour and 24 hour format.

. Ahmad reached expo center at 09:00 a.m. to attend book fair. He left book @at 03:40 p.m. How

much time did he spend at book fair?
5. Rehan attend an online lecture for 1 h 40 min which ended at 03:45
the lecture?

O

hen did he start to attend

6. Usman went to a charity program at 09:50 a.m. on Sunda)ﬁ.z’mmcd at 11:25 a.m. How much

time did he spend over there?

Speed Speed of Animals
Name of animals Speed (approx.)
We have heard this word frequently in our dail ear on 389 km/h g
speed of a car, speed of a train, speed of a ba peed 0 — 320 km/h :
an animal. i
140 km/h
Speed is the rate of change of distance tlme 120 km/h
be thought off as the measure how f: 120 km/h
100 km/h
Usually speed is measured in k ——
Mathematically, speed can rese e a 71 km/h /?‘
istan ered — 60 knvh IQ
Spee % Red fox 50 km/h Sy
\0 Time taken African elephant 40 km/h b a8
ﬂ @ Polar bear 30 km/h e
= A vers distance of 480 km in 8 hours. Find CHirnn il B0 k/h B
(! “its s e

i 480 km i
Speed — Distance covered _ 60 knv/h w,
Time taken 1 km = 1000 m
1 hr= 60 min = 60 x 60 s
)—(Converswn of Units of Speed) — 3600 s

TEE

(a) Kmfh to m/s B

T AT T il g i el

Convert 72 km/h into m/s.
72 x 1k 72 x 1000
m?zkmm - = B - 20ms

1 hr 3600 s
P

@_‘ Remember! ——

=4

b

S

Convert 150 km/h into m/s

Skill Practice -

— |
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|

Skill Practice -
—

If a car travels 60 km in one hour.
Find its speed.

e

(b) m/s to km/h “

B

Example 20 Convert 70 m/s into km/h.
Distance covered
| Solution (R R

Time taken =
l |
Skill Practi
70> 7000 K™ 70x3600 _— S —
70 m/s = 1 e 252 Convertfl 20 m/s into kn/l
s 4
3600

ii)—(Average speed) \00

Average speed is the average of two or more different speeds. It ih@lated by dividing the total

distance covered by the total time taken. @
Total distance cOyered
Average Speed =
aken

Tot
Example 21 A bus moves at the speed of 32 km& hour and 50 km/h for 2 hours. Find the

average speed of the bus.

m Since time intervals are (ilfferegt\P first we\@!ﬂte total distance by usmg the formula:

Skill Practice |

P—

Distance covere
Distance covered in first 2 % 1

If Hamza solves 5 questions in |
Distance covered in ne urs =100 km hour and 15 question in 4 hour.
&2 What was his average speed to

Total dis @\over +100 =132 km :
solve the questions per hour?
Total distance covered e
Ver ¢ E—
Total time taken Skill Practice |,
T—
Average speed = — =44 km/h Convert 44 km/h into m/s.

$ SpeetD
A body is sai®o have uniform speed if its speed remains same in different intervals of time.

In other words, if a body covers equal distances in equal intervals of time then it is said to have uniform

speed. For example, in 5 hours, if a body covers 50 km in each hour then it is said to have uniform speed
of 50 km/h.

Example 22 A loaded truck is travelling at uniform speed. If it covers 60 km in 1 hour. How much

. - - - _' __‘
distance will it cover in & hours. P ;: . Important Information |
. o L_———m
m In an hour distance covered = 60 km Bhe eatll. revclves aroiind e ors
In 8 hours distance covered =60 x 8 =480 km [ rpleics ono TevOlING R

every 24 hours. It is an example of ‘
Hence, the truck will cover 480 km in 8 hours at uniform speed.  \ uniform speed.
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Example 23 If a car travels 80 km in an hour, then how much distance is covered in 12 hours at

the same speed?

Distance covered in an hour = 80 km

Hence, the car will cover 960 km in 12 hours, at the uniform speed.

QI

Skill Practice
—

If a train covers 10 km in
10 min, 20 km in 20 min,
30 km in 30 min, find its

At the same speed, distance covered in 12 hours = 80 x 12 =960 km

f—

LTSI e ]

. Complete the following table:

l Difference Between Average Speed and Uniform Speed ’ o Y
fa
( Average speed @ Uniform spegd\™~ )
» Speed of the object varies or [+ Speed of an object& s constant
changes throughout the journey. throughout the 4 e g,
e.g., bus moves at 50 km/h in the = Move lock hands.

first hour, and 60 km/h in the . @(Jtion of earth around the

second hour and so on.

(@ (T mls Y )
()
()| 54 15
(iii) (iii) 55
If a horse cove km in every 30 minutes, then find his speed in km/h.

rt 1t into km/h.

If a car coyer ,25 mand 45 m in 7s, 8s and 10s respectively, then find the average speed of the
car and ﬁ

The spee®ef a train is 42 km/h in 3 hours and 63 km/h in next 2 hours. Find the average speed of the

train in 5 hours.

" Summary
- iy N

The length of space between two points is called distance.

Time is the duration of a period in which an action, process or condition exists or continues.
Arrival time = Departure time + journey time

Departure time = Arrival time — journey time

Journey time = Arrival time — departure time

\ Speed is the rate of change of distance per unit time.



Sub-domain Perimeter and Area

Students' Learning Outcomes
After studying this sub-domain, students will be able to:

. Calculate the area and perimeter of the shaded/unshaded region in composite shapes. O \

. Calculate the circumference and area ofa circle.

. Calculate the surface area and volume of any simple 3D shape including right pr% cylinders.
. Convert between standard units ofarea(mz_. cm’, mm’ and vice versa) and yo ,t:m3 andmm’ and vice versa)
Aﬁt

. Solve real life word problems involving the surface area and volume ofi prisins and cylinders.

35 ft
IERNANRNRRENRNRNN
. r 11 —
1 1] =
Can you find out t i
perimeter and @ =
of the badmi court? ~ -
. =

40 ft

e T T e e TR ]

I

=
g
—

— 1
™ o\ ==
=
|

| | L] ] $ ] i ] i i § | L |
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B rRECALL §

We have studied about the concept of perimeter, area and volume in previous grade. Perimeter, area and

volume are measures of different aspects of 2D and 3D objects. Perimeter gives the length of outer
boundary of a 2D shape whereas, area gives the measurement of interior region of a closed shape or
surface.
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For example, in the following figures the total length of red line is the perimeter of the figures whereas
the measure of green interior region shows the area of the shape.

Similarly, the sum of lengt sides of the above

The distance covered by Amina in

the: circiilat frack in one found s bedminton court is th%; imeter and the green
called circumference of the track. region occuplw @c inton court is its area.
Perimeter, Area and Volume of 2Pyand 3D-shapes )

4
Perimeter = 2(length + breadth)
= 2% ({ + b) unit

Area = length x brea

2D-shapes

Perimeter = (a + b + ¢) unit

41 (unit)
m Ext Area——(base) % (height) (unit)’

= /' (unit)’
Cuboid

-
g‘
o
- /
Volume = #*(unit)’ Volume = ¢ % w x h (unit)’
Surface area = 6¢° (unit)’ Surface area = 2(fw x wh +(h) (unit)’

Introduction >

A composite 2D shape is a two dimensional figure made up of two basic 2D figures. To find out the

perimeter and area of composite 2D shape, add the perimeter and area of each figure making up the

composite 2D shape. Let’s find the perimeter and area of shaded region of composite shapes.

o <,
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SO B Find the area and perimeter of the shaded region in the following composite shape:

m First, We divide the shaded region into two regions as given below: G.cm
Perimeter of shaded region =3 cm+20cm+8cm+6cm+5cm+14 cm g
14 cm =
=56 cm g
Area of Region 1 =14 cm x 3 cm “
=42 cm’ \ l 6 cm
Area of Region 2=8 cm X 6 cm
= - O Region 2 g
=48 cm 14 cm -
Total area of the shaded region = Area of Region 1 + Area of Region 2@ Region |
20 cm

=42 cm’ + 48 cm’
=90 cm’

el PAS Find the perimeter and area of the shaded

of shaded region into mm.

m Perimeter of big rectangle = 2(7

Perimeter of small rectangle =

<

Perimeter of shaded region

Area of big rectangle =7 < 13 = m
Area of small ye e 2{ 10 cm’
Area of the sh glo 0=281cm’

Now, convert the per, n@ mm
Per‘imeAf shad

A¥€a'pf the shaded region = 81 cm’= 81 x 100

= 8100mm’

L B |
« 3, 2, | Important Information |
-

n 62 cm =62 x 10 = 620mm

:&lso convert the perimeter and area

13 ¢cm
P

P
30,1, Important Information

Conversion of Units
(From larger to smaller units)

1 m’ = (100 em)” = 10000 cm’
1 em’= (10 mm)" = 100 mm’
1 m’ = (1000 mm)” = 1000000 mm’

-

|
—@?7 Challenge ——
8 m P—

Conversion of Units
(From smaller to larger units)

e Can you find out the area

8m

"m of the given shape and

1
= —cm’

=
100 I mm

I mm 1000000

convert into millimtres?

d

Q Teachers' Guide

Y

Generate discussion on volume and surface area with the students. Explain that as square
. units are used to measure surface area and cubic units are used to measure volume.

\

P
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EXERCISE 3.5

1. Find the area and perimeter of the following composite figures:

20
o 12 m . 6 5,6 é 8 cm ¢ m ]
g
5 = ; :
10 m . s 5
o
15m 10 cm 5 cm 4m
2. Complete the following table: \'
3. Some part of a floor of a hall is covered wi -+ Fmd the area of walking track around the
carpet. Find the portion of the floor uncovgre N
I 10 m i K (b 2m
= O % g lom 2ml
ﬂ\ v  lawn =
— s s,\
in théygive

5. Find the area of unbhaded 6. Find the perimeter and area of the following

figure. fi :
gure 5£Lm\ E 0 gur;am
é}’ >

O
(o]

I R

Circumference and Area of a Circle>

We have learnt to find the area and perimeter of rectangles, squares and triangles. Now we will learn to

find the area and perimeter of the circle. Perimeter of the circle is called its circumference.
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——
Circle A circle is the union of all points fixed at constant distance from a
-'_
fixed point. The fixed point is called the centre of the circle. A circle has one and Fixed. noirk
only one centre.
——" |
" Radius = The distance from the centre of the circle to any point of the circle is

Figure (i)

[— —
constant. This constant distance is called radius of circle. In figure (ii) mOA is a

radius.

] I)]ameter (d)
- Chord A line segment joining two different points of a circle is called t 60
chord. In figure (ii) BC is a chord of a circle.

G Q Figure (ii)
'Diameter The length of the chord passing through the centre of the ci %\5 lled diameter of the

circle. In figure (ii) mBE is a diameter.
|

Are An arc is a part of the circumference of circle

_—

In figure (iii), LM is an arc of the circle. It is written as&

Rainbow is an example of an arc.

)—(Cm:umference of a Circle \Q Figure (iii)

The perimeter of a circle 1s called circur

e In other words, the length of the outer
boundary of a circle is called the cu‘cu rence 0 and region occupied by the circular shape is

found by using the following formula:
s Where 7 is a constant and is the ratio of
circumference to the diameter of the circle which
22
is taken approximately equal to ==or 3.14
Or PP yeq 7

C
Example 3 I%adlus of the circle is 7 cm then find the circumference of the circle.

its surface area. The circumferencg

r Skill Practice |

— —
Calculate the radius if circumference is 240 cm. Take 1 =—

22
C:2x7x’}'=44cm 7
P
Example 4 If the diameter of the circle is < C"w'f ! » Keep in mind! | \
= | —
. ; |
10 om, ten find the circumference of the circle. Circumference of semi-circle = "z“(circumference of the circle.)
— |

C=3.14x10=314cm - @ Skill Practice | .
T—

- | - : x ¥ .
QD : Measure the radius and diameter of a variety of tins and circular
@) Try yourself! | - . J
N objects. For each circle workout a way to measure the area and

. . circumference. List all the results in a table.
Find the circumference Obi Rad;
5 ects adius i :
of the given shape, ] Diameter | Surface area | Volume

2 cm _

- —
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iD—{Area of a Circle)

We find the area of a circle as follows:

1. Divide the circle into large number of sections (as given) and arrange them in

the following way.
2. When the number of sections is arranged, it approximately equals to a rectangle.
3. As half of the length of the circle is at lower side and half on upper side.

So, length of the circle is half of 2zr that is nr.
4. The breadth of the circle is 7.

AL 2
5. Hence, area of circle = nr x r = 7¥

Example 5 If the radius of the circle is 5 ¢m then find the
m Area of a circle =
2

2 5 22 550
= — X 5“ - el
7 (5) 7 x 25

d the area of shaded region
when the area of smaller

Ci ‘, ar region is 130cm’

A=78.5cm’ Q
3, 2, Important Infnrmatmn l
M —
A circle can be divided into sectors whlc rrange an approximate parallelogram.

Find the area & (@Slow%oK

In trlanglé,
Base =6 cm ; Height=8 cm

Solution

1
Area of triangle = 2 base x height

1 :
=5 (6)(8) =24 cm’
d 12

Radius=r=—=?=6cm

4

. 1
Area of semi-circle = 5 T

1 22 2
:—.—.6
5 7 (6

=56.571 cm’
Area of shaded region =24 + 56.571

=80.571 cm’

6 cm 12 em

P —
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v ) Solution
Area of quadrant = % ar

PR As, radius=7cm

1 22 2
=—-—.7
4 7 ™

7 cm —138 mz
As, base=7cm | =0 cm

Area of triar@ base * height
XY |
Areao@ Ie=5><7><9
& =31.5cm’

7ecm Arn aded region = 38.5 + 31.5
.. =70 cm’

‘ — v — |
@ Activity s\ : Skill Practice
— E—
(i) Cut out circular regions of different dia from %g of Can you find out
cardboard. the area of the
(ii) Measure the circumference of ea le b thread and . .
. % <: é;: given object?
measuring tape. \ K
(iii) Also calculate the area of the @es.
\®! EXERCISE 3.6 \
I Fi e tircumference and area of the following circles having:
(1) r=3cm (i) d=8cm (iii) r=S5cm
(iv) r=7cm (v) r=2cm (vi) r=10cm
2 Fill in the blanks.
i. r=3.1mC= . d=5em, C=
. r=6cm, A= iv. d=11m, A=
3. There are three circular ponds having radii 3.2 m, 4.3 m and 5.4 m respectively in a park. Find

the area covered by these three ponds.
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; : ; : 22
4. The circumference of a circular ground is 88 m. Find the area of the ground. (take 7 = —)

The diameter of a circular region is 9 m. Find the area and circumference of the region.

6. Find the perimeter and area of the given figure E

g Find the area of the shaded regions. 8 m

i (i1) l (iii) : ?
8. There is a square platform inside a circular p ﬁ\d the area of
the grassy land (r = 21m) Q @
Cylinder) s\ >

2cm

2 cm

A cylinder is a closed solid that has two 6 el (mrc bases which are connected

¥ \;%'5 ;

STRAWBERRY

by a curved suface.

Circular

o Curved

surface

hunghars
) G0 8 8
%} o

All the above real jects have cylindrical shape.

D—{@nference of a Cylinder)

Consider a cylinder. We can see that a cylinder has three faces,2 circular
based faces and 1 curved face. If we cut this cylinder, having radius (r)
and height (A).

2mr

~ st
1
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Area of cylinder = Area of 1" face + Area of 2" face + Area of 3" face

= + o’ + (2zr < h) — Activd'.ﬂ-;—---
2 | — I

= +
2ar” + 2arh * Take a coin.

=2mr(r+h) + Place another coin on the first coin and then
place 3 coin on the second coin and so on. You
will obtain a 3D shape (cylinder). Try to find the
Example 7 volume and surface area of‘{his cylinder.

Hence, surface area of cylinder = 2zr(r + h)

If the radius and height of the cylinder are 4 cm and 7 cm respectively. Find the s@b area of the given
cylinder. :

Surface area of the Cylinder = 2ar(r + h)
=2x%3.14 x 4cm(4cm x

— 2512 cm x 11 c« B2em’ | T
iD—(Volume of a Cylinder) Q? '\_/)
T

Volume of the cylinder is the space occupied by th in three dimension. If the cylinder is
divided into large number of 2 dimensional disks t n igs volume can be calculated by multiplying the

area of one disk by the height 4 that is:

Volume of the Cyh Quea [%q, sk x Height

| '|

Example 8 If the radius apd @ owqder are 3 cm and 9 cm respectively then, find the

volume of the cylinder.

Skill Practice
Vol m? ——
If the volume = 270.75 cm’ and
Volu f the cylinder = 3.14 x (3 cm)’ x 9 cm

r =4 cm, find out the height of

@ =3.14x9cm’x 9 cm the cylinder.
=254.34 cm’

Example 9 If the radius and height of a cylinder are 2.5 cm and 6 cm respectively. Find the area
of curved surface, surface area and volume of the cylinder. Also calculate the cost of painting the
cylinder at the rate of Rs. 15 per square centimetre. Skill Practice
Given,r=25¢cm, h=6cm 10cm

Area of curved surface = 2zrh
27 3m
=2X—-x25x6 =94.286 cm’

What will be the surface area of the
So, Area of curved surface is 94.286 cm’  given figure?

y
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Total surface area of cylinder = 27zr(r + h)

22
=2XT-%25(25+6)

22 5
=% £l x21.25 =133.571 cm’

So, Total surface area of the cylinder is 133.571 cm’
The volume of other cylinder = o' h
22 5 %
=—x(2.5) %
7 (00 B O

_ % x37.5 = 117.857 cm’ .‘S'QO

So, The volume of the cylinder is 117.857 em’

Cost of painting for I cm” = Rs. 15 «@

Cost of painting for 133.571 cm” = 15 x 133.571

= Rs. 2003.565
The cost of painting the cylinder at the Rs 15fcm is Rs. 2003.565
Prism)
A prism is a solid 3D object that is bounde all its by plane faces. The top and bottom faces are

identical and are called bases. A pr Q name r the shape of these bases. A triangular prism has
as

triangular base and rectangular @\
parallel and all other faces a&’pen c@

e

%ﬂ ar base. A prism in which its bases are identical and

the bases, is called right prism.

It is called right triangular prism
5 faces (2 triangular and
3 rectangular)

* 6 vertices

It is called right square prism
» 6 faces (2 squares and 4
rectangular or all squares)

12 edges =+ 8 vertices

6 faces (all rectangular)
12 edges + 8 vertices

9 edges
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e B ol S S e M TR 4 s g3 o I Tl ey

1(a) Surface Area am:l Volume of nght Square Prls

B S R e A A P e B e 8 A 5 A 1 B S

N

R'l“;'ght Square Pnsm !

A right square prism is a sold which has 8 vertices, 6 flat faces and 12 straight
edges. In right square prism, two faces (bases) are square and other four can
be square or rectangular. =
Surface area of right square prism = Area of square faces + Area of rectangular faces Se /

= 2(area of square faces) + 4(area of rectangul@a)
=2(¢ x £)+4(L % h)

0

Surface area of right square prism = 2/° + 4(h unit’
Volume of right square prism = length x width x height +
Volume of right square prism = (*4 unit @
Find the surface area and volume of the g rlght square prism.
mGiven'h—IZCm w=£f=5cm %

3
Surface area of right square prism = 2¢° + 4¢A unit’ Qg £=9em
= +
- j%fu@ O (i
—

=50+2
Volume of right square prism = ¢*/oqi

When all the 6 faces of the right
square prism are square, then it is

cube.

A i e e R

Surface Area and Vol

I R e T S e B 6

Tl 1 . e .

Rught Rectangular Priyy

‘”%M

A right rectangular rlsru" malso known as cuboid. All the

faces of the right lar prism are rectangular. So,
Surfac the right rectangular prism| _ =L+ Wl B
Su.rface ea of the cuboid

or
Volume of the of the cuboid

m Find the surface area and volume of the given shape.
m Given; A=5cm, /= 15cmand w=8 cm

Surface area of the right rectangular prism = 2/w + wh + h(
=2[(15)(8) + (8)(5) + (15)(5)]
=2[120 + 40 + 75] =470 cm’
Volume of the right rectangular prism = ¢ x w x & = [(15)(8)(5)] = 600 cm’

Volume of the rectangular prism
=I{Xwxh
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i}—{Surface area of

Surface area of a triangular prism is the sum of areas of all its faces.

Surface area of triangular prism = Area of lateral surfaces + Area of bases

:(f><b+£><b+€><b)+(lb><h+lbx}ﬂ

=3(£xb)+2ebxh]=3€b+bh

Example 12 If the length, base and height of the triangular pris\'nﬂ

respectively then, find the surface area of the right triangular prism.

m Surface Area of the triangular prism = 3/(b +,4\ 10 em)(8 cm) + (8 cm)(7 cm)
=240 + 56

=296 cm’ ,&

ii)—(Volume of a Right Triangular ]Qm l \Q

Volume of right triangular prism is the spac&pie %‘prism in three dimensions. If the triangular
prism is divided into large number of 2;im sional salid tringles then its volume can be calculated by

by, ti&th ( that is
Volume of the prism =(@f one @ular plate x length = %b X hxf= % bht

Example 13 If tw , ba eight of the right triangular prism are 9 cm, 8 cm and 7 cm
the

multiplying the area of one triangyl

respectively then, find lume of right triangular prism.
1
me of right triangular prism =5 b x hx (

If the volume of prism is 144 cm’,
base = 5cm and height = 4.3 cm,

1 3
) ®&)(7)(9) =252 em then find the length of the prism.

9011019 E 8 The length of a cubic box is 5 cm. Find Volume of the box and convert it into m’ and mm’.

N .x_” | ———
Volume of the cubic box =5 cm x 5 cm x 5 cm = 125 em’ ,..-l.m1—_—lmpomm R
__QTeachers' Guide =125 x ! m-‘ Conversion of Units
2 1000000 :
Guide the students to prepare coloured : _(Fl‘om larger to smaller unltt‘ﬂ |
sheets to note down all the formulae of | = 0.000125 m I m' = (100 em) = 1000000 cm’
the circle, cylinder and prism. Attheend | = 125 x 1000 mm’ I em’ = (10 mm) = 1000 mm’
of topics, paste these resources sheet on | _ 125000 mm” I m" = (1000 mm)’ = 1000000000 mm'

. their notebook.
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- EXERCISE 3.7

1. Complete the following table:

() 300

(ii) 350
(iii) 7 &
2. The length of a cubic aquarium is 50 cm. Find the surface area and V(\l\é?the aquarium.

3. If'the radius and height of a cylinder are I m and 5 m respectively e-the volume of the cylinder.

4. If the length, base and height of a triangular prism are 10 cw&:m and 3.5 cm respectively. Find the
surface area and volume of prism.

5. The length of a cubic tank is 10 m. Find the volu ’(&e tank.
6. The radius and height of a cylindrical pipe ig

pipe.
7. The length, breadth and height of a roo‘é\

room.

250 cm. Find the volume of the water in this

7 n@bﬁ 5 m respectively. Find the volume of the
8. A well of 2 m radius is dig lOO\r@cQF@olume of the well.

9. If three cylinders of radius% and 20 cm are joined together end to end. Then find the total
surface area and voq@ s.ultinf~ll der.
10. Find the surface Efea and volume oY the given triangular prism
@ _ B 4m
- |, SUMMARY

* Perimeter is the measurement of boundary of closed plain figure.

* Area is the measurement of interior region of a closed shape.

* Perimeter of rectangle = 2(¢ + b) * Areaofrectangle=/¢x b
* Circumference of circle = 2zr «  Area of circle = 77

* Surface area is the sum of outer surfaces of a 3D shape.

* Surface area of cube =6 x (¢ x /) * Volume ofacube=7¢x / x ¢
«  Surface area of cylinder = 2zr(r + h) *  Volume of cylinder = ' 1
& Surface area of right triangular prism = 3/h + bh*  Volume of right triangular prism = 3 bth /
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REVIEW EXERCISE 3
1. Choose the correct option.' |
(1) 1 km= .
(a) 10m (b) 100 m (c) 1000 m (d) 10000 m

(11) Imm =

(a) 0.01 cm (b) 0.1 cm () 0.1 m 8{&-@001 m
(111) 16 km = :

O

(a) 0.16 m (b) 16 cm (c) 16000 c (d) 16000 m
(1v) 14:00 in 12-hour clock is:

(a) 01:00 a.m (b) 2:00 a.m (c) & (d) 02:00 p.m
(v) If arrival time = 2:40 p.m and journey time hoursMhen departure time =

(a) 08:40 a.m (b) 09:40 a.m %0 140 a.m (d) 11:40 a.m
(vi) If a car covers 10 m in 5 s then its spe

(a) 1 m/s (b) 2m/s (C@NS (d) 11:40 a.m
(vii) 25m/s=__ km/ Q

(a) 60 (b) 70 %% 80 (d) 90

(viii) Time 03:48 p.m in 24- hQIock 15

(a) 03:48 4&1 (c) 14:48 (d) 15:48
(1x) I'he perimeter 0{@\&16 ofdeneth 4 cm 1s:
(a) 8cm

(c) 16 cm (d) 16 cm’
(x) The drehkm.le withgadius 3 cm 1s;
(a) : (b) 187 cm’ (¢) 3z cm’ (d) 167 cm’
(xi) ®=
10 mm’ (b) 100 mm’ (¢) 1000 mm’ (d) 10000 mm’
(xii) 1 mm’
1 3 3 3
(@) g om’ ®) Too ™ 1000 © 10000 ©
(xiii) The surface area of cylinder with radius =2 cm and #= 10 cm.
(a) 100 cm’ (b) 150.8 cm’ (c) 150.8 cm’ (d) 150 cm’
(xiv) The surface area of triangular prism with / =8 cm, h=4 cm, h=3 cm:
(a) 78 cm’ (b) 96 cm’ (c) 108 cm’ (d) 120 cm’
(xv) 1 = :
(a) 1000 cm’ (b) 10000 cm’ (d) 100000 cm’ (d) 1000000 cm’
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2. Convert:
(1) 75 km 880 m into m (i1) 75 ¢cm into mm
(111) 585 mm into cm and mm (iv) 5700 m into km and m
3. The park near Hamnah's house is 1 km 200 m. What is the length of park in m?
4. Complete the following table:
Sr. # 12 hour time e 24 hour time
) 5:00 a.m _\[?
(i1) 22:35
(iii) 18:1 é)
(iv) 2:30 a.m ‘®
5. Convert: .‘-
(1) 560 seconds into min and sec (11) %\s into year and months
(1) 98 week 5 days into days (iv 490 days into months and days
6. Umair takes 2 hours 35 minutes to complete his)@rk. Convert the time into seconds.
7. Complete the following table:

15

(if) 8:30 a.m ’QV % 7:48 p.m
(iif) 07:50 JO @rs
(iv) Gy ™ 20 min 18:20

(V) \ Q,_; %( ; 13 h 20 min 10:00 a.m (next day)

8. Ahmed 1‘each§d scicnce musetm at 10:20 a.m and left at 03:10 p.m. How much time did he

Sr.#| Departure Time Y Jou
(1) 5:50 a.m (;k.h

spend oveg ?

9. Alm$ ouse at 12:00 p.m and reached the Masjid at 01:00 p.m. He left Masjid at 02:00 p.m
an 1t to bazar. After spending 1 h and 30 min in bazar, he reached back at home:
(a) Find arrival time. (b) How much time did Ahmad spend outside the house?
10.  Complete the following tables:
@ @Ge#fem Y m Y km ) & (e#] kmh Y mis
(i) | 100 (1) 108
(i) 2 (ii) 50
(iii) 500 (iii) | 144
(iv) | 1000 (iv) 100
v) 100

o <
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14 Complete the following tables:

ot o o) (Sra] m
(1) 5 i) | 4
(ii) 7000 (i) 800000
(iii) 100000 (i) | 20

(iv)| 3 (iv) é_ 900000000
12. Find the shaded and unshaded area of the following composite shapes.

0

10 cm

8m

5cm

14 m

13 A circular ﬂowia di m. Find the circumference and area of the bed.
14.  The circumferenc®8f a circulabregion is 31.4 m. Find the radius of the region.

15. The radius @ylindrical pillar of a bridge is 1 m and # = 10 m. Find:

(a) @@d surface area of the pillar (b) Base area of the pillar

(c) lume of the pillar
16. The dimensions of a shoe box are 15 ¢cm, 30 cm and 10 ¢cm. Find:
(a) Surface area of the shoe box (b) Volume of the shoe box
17.  The dimensions of a wooden right triangular prism are / =8 cm, » =5 cm and # = 5 cm. Find the

surface area and volume of the prism.

18. The length of a underground water tank is 7 m. Find the volume of the cube shaped tank.

19.  The length, base and height of a right triangular prism like a hut are 5 m, 4 m, 3.5 m respectively.
Find the surface area and volume of the hut.

20. There are seven 1 cm’ cubes in an aquarium with /=30 cm, » =20 cm, A= 20 cm. Find the free
space in terms of volume inside the aquarium.




Domain GEOMETRY

Practical Geometry

Students' Learning QOutcomes
After studying this sub-domain, students will be able t \

Know that the perpendicular distance from a point to a line is the sho &tance to the line.
Construct different types of triangles. (equilateral, isosceles, @v icute-angled, right-angled and obtuse-angled)

Can you identify
the lines and
shapes in the
given image?

[ Geom the branch of mathematics Euclid (300 BC)
7 whi Is with the study of points, lines, was the first
@S and solids. mathematician who
Geometry helps us what design to make which plays an made remarkable
important role in the construction of houses, buildings, achievements in
dams etc. Art and architecture are based on geometry. geometry.

l RECALL §

Constructlon of Angles Usmg Compass and Ruler =

ey

We have learnt in previous class about the construction of angles 30°, 457,607, 757, 907, 105" and 120",
We will revise here the construction of 60° and 90°.

o <
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Example 1 Construction of an angle of 60° C

Solution Steps of construction

|
I-

i. Draw aray AB of any suitable length.

1. Taking point 4 as centre, draw an arc of any suitable radius with 60°

v

compass intersecting AB at point X. 4 | B
1. Taking point X as centre, draw an arc of same radius cutting the previous arc z@oﬁ’.
iv. Draw AC passing through point Y. We get an angle of 60° i.e., m£BAC =

ormation |

In previous class we have also learnt how to bisect Bisection of angl

_means to ﬁr&
Example 2 Construction of an angle of 90° @

30°. Bisection of an angle
the given angle. Bisect the angle of 60°,

, half of the given angle
Remember! |
| —

For the construction of angle 90°,

we use the angles 60° and 120°.

m Steps of construction

i.  Draw aray CD of any length.

1. With point C as centre, draw an arc of an@ able @wnh v
compass which intersecting CD at pomt -
iii. With point X as centre, draw an arc o e ra@ntersectmg K
the previous arc at point Y. Q 7 y
iv. Taking point Y as centre, drax’v@rc of @adlus intersecting /(/ W\
the first arc at point Z. N >
[ /X D
v. Taking points Y and tres o arcs of any suitable radius = e

n .:F‘l Do you know? T
If we draw a ray through Z

cuttmg each other a

vi. Draw CF thrm@)mt W. We get an angle of 90°. i.e., m£DCF = 90°.
. . |

we will get an angle of 120°.j

E— |
Brain Teaser! —————
I—
If we bisect the angle 90° which angle do we get? )

Triangles and their Constructi0n>

Triangles are closed figures with three line segments (called sides) and three angles inside it. Triangles
|

are used in patterns for design and in construction. i j-* Remember! |
‘i —
D—(Types of Triangles) A triangle has 3 sides, 3 angles and 3 vertices.

Triangles are mainly divided into two types: Egyptians built pyramids that are triangular in shape.

(a) Triangles with respect to sides (b) Triangles with respect to angles

o <,
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ST i b ST et g S T A B e I TR

(a) Trlangles wnth respect to s1des

e L R A ST st g i

Scalene Trlangle
A triangle with all sides of different measure is called scalene triangle.

/\//

Isosceles Triangle

A tnangle with two sides of equal measure is called an isoscales tnanglo N
/\ ,Z \_Q
B C X Y

In AABC, mAB = mAC and ZB and ZC are called baﬁ% 4

angles and vertical angle.

BC is base and /A is called vertical angle. 2 {00 bz and ALMN, name the base

Equilateral Triangle

A triangle with all sides of equal me 1s c equﬂateral triangle.
: : |
RemQJer! | & ‘é:\wf;gi .i, Need to Know! =,
¢ in an equilateral The sum of all interior angles of a |
60°. triangle is 180°. }
‘(b) i i
o g A T, B S O R e g i 400
Acute Angled Tri@ 55°
A tri @called an acute angled triangle if all
angles are than 90°. 75° 50 70° 70°
-~ - — |
%"f:« l'ff - Need to Know! | A Semamberii,
L — - ] . )
An acute angled triangle can be equilateral If sum of two angles in a triangle is greater
ot sosceles than 90°, the triangle is acute angled.
. .
Right Angled Triangle =
=
A triangle is called a right angled triangle if exactly one angle is equal to 90°. é
4
In right angled triangle LMN, £
(=9
LN is the hypotenuse, LM is base and MN is perpendicular. W

P
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/ Y7 ——— —— |

i, 33 - Need to Know! | f'-ﬂl'-j Remember!
- % g m—

In right angled triangle, one angle is 90° and the sum of the other

two is 90°. i.e., other two angles are complementary.

A right angled triangle can be
isosceles.

Obtuse Angled Triangle

A triangle is called obtuse angled triangle if exactly

(/
o]
one angle is of measure greater than 90°. . a
@ Remember! — & y& N '}E .i. Need to Knuw :
—
*  An obtuse angled triangle can not be equilateral. If the sum 01 two angl ss than 90°, then the
= An obtuse angled triangle may be isosceles or scalene. triangle will be obtu triangle. |

EXERCISE 4.1 Q)+

L. Identify the triangles with respect to sides.

o g
LS < 3
}
3cm
)8 Identify the triangles with respe
op
[/ 40°/\,
. -
Con CElOIl of T?iangles> ;fwr;} ~ Need to Know!

r@ o know how triangles are constructed. We | The sum of the length of any two sides

s with respect to sides and angles.

It is very imp@

in a triangle is always greater than the
length of the third side.

construct tgja

Example 3 Construction of Equilateral Triangle

Construct an equilateral triangle ABC of a side length 5cm.
l"' Methpd

m Steps of construction

i.  Draw a line segment 4B of length Scm.
ii. Construct an angle of 60° at points 4 and B with the help of compass.
1. Draw two rays from points 4 and B meeting each other at point C.

Therefore, AABC is the required an equilateral triangle. A
= <.
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— |
..... i':.’@ - Remember!
AY

2’“I Method -

We can construct the following angles with compass:
30°, 45°, 60°, 75°, 90°, 105°, 120°, 135°, 150°

B

Steps of construction

1. Draw a line segment 4B of length 5cm.

ii. With centres at points A and B, draw arcs of radius Scm with
compass which intersecting each other at point C.

iii. Draw rays AC and BC.
Therefore, AABC is the required an equilateral triangle.

Example 4 Construction of an isosceles triangle.

Construct a triangle ABC with mAB = 6 cm as base and base ang&(@.

m Steps of construction ,&

i. Draw mAB = 6¢m with ruler.

ii. Using protractor, draw an angle of 50° at pomt B.
iil. Draw rays from points 4 and B meeting C. @
Therefore, AABC is the required an 1505§m
with mAC = mB z% j = k
m Construction o'f K@langle
Construct a right angled trlan st 1

“¢¢2— Brain Teaser! ;
() mXY=52cm! mLY =90° D .
(b)  length ofh po use ¥Z="*cm and mXY = 6 cm Can you find m2C? A

@ teps of construction

i. Draw .2 cm with ruler.
ii. Taking centre at point Y, construct an angle of 90° and

draw a ray YW i.e., mZXYW = 90°.

iil. Draw an arc of radius 4.5 cm with centre at point Y Z(\}\

x T5cm N <

cutting YW at Z.

iv. Join points X and Z. ¥ - 3
Therefore, We get a right angled triangle XYZ gy —
with hypotenuse XZ. @%} Brain Teaser! |
—-"'_
Measure XZ J

P —
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M .
m (b) Steps of construction AT

Draw mYZ =17 cm. X
ii. Draw perpendicular bisector 4B of YZ with the ><
help of compass and ruler and mark the point O S

where AB intersects YZ (Point O is on }E).

iii. Taking the point O as centre, draw a semi-circle

M

of radius mOZ using compass. Y
iv. Taking the point Y as centre draw an arc of

7
o
radius 6 cm cutting the semi-circle at point X. \\'Q

v. Join point X with points Y and Z.

We get AXYZ with m2X = 90° &Q)
i B :?'r;;: :| Important In n, -
%——_& ) N

Smce point Q is the mldpm o mOY = mOZ |

IR Construction of Scalene Tla\%% \@

We construct a scalene triangle when
(a) Length of two sides and thei luded a%le are given, —
ol :
(b) FiEth oF o s an’:@angle@en A scalene triangle can be acute angled,

right angled or obtuse angled.
(c) Two angles and the\%uded &'are given.

(a) Length of two i

L= S et e B B R

=

]
i€ %H Remember! |

luded angle are gwen :«

e A T T AL e il

Draw a line segment 4B of 5.5 cm long.

ii. Construct an angle of 45° at point B with compass
and draw a ray BT.

iii. With centre at point B, draw an arc of radius 4.5 cm

—

with compass which intersecting BT at point C.

iv. Join point A with point C.

We geta scalene tnangle 4BC. Construct a trlangle with measure of sides 3.8 cm,

4.2 cm and 5 cm using compass and ruler.




/ Practical Geometry _\47

AT T T L A T R T R e AT BN L e e R AT R

;;(b) Length of two sndes and an angle are gwen

P TS A S e TP 4 .

Example 7 Draw a ADEF such that mDE = 5.7 cm, mEF = 7.5 cm and mZD = 120°

m Steps of construction G

i. Draw mDE =5.7 cm.

ii. Construct an angle 120° at point D using a compass

. i
and draw DG such that mZEDG = 120° =i
1ii. With centre at point £, draw an arc of radius 5.7 cm 0
with compass which intersecting DG at point F. D 57 om P

iv. Join pomts Eand F. We get ADEF whlch is scalene and obtuse an

SrETETE R T

ot R

Example 8 Draw a AXYZ such that mXY =17 cm, méX 48° antyn/Y = 56°

m Steps of construction /&

i. Draw a line segment XY of measure 7 cm.

e o e

i1. Construct angles 48° and 56° at points X an sp tlvely
and Y

using protractor and draw two rays from p01

iil. These rays intersect each other at point Z
We get AXYZ which is scalene and a angl@ T )%

A —
- Shortest Dlstance . We have | in t us class how to PY
draw perpendlcular from a poi \ lin the figure. PO is
perpendicular to the line 48 é{%
It is clear from the ﬁgﬂ

Pto AB Hence we conclude that: <

|

ortest distance from point i; 0 f:g

v

The s distance is always perpendicular. 7

In parallel and m, the shortest distance is d which is
perpendictiai\to™ and m. €
Example 9

P
m Steps of construction !

1. With centre at point P draw an arc of any suitable radius which

—

W

intersecting 4B at points L and M. 24
ii. With centres at points L and M draw two arcs of any suitable _ . A
radius which intersecting each other at point R. 4 L\-g/ N ¥
ii1. Draw a ray PQ passing through point R intersecting E at point C.
iv. P_Q is the perpendicular and mPC = 2.4 cm (measured by ruler) is RX
the shortest distance from point P to the line AB. ve

o <,
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o m ,f:‘t'n"ji :, | Important Information | ) ' Activity | -~
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line segment into two equal parts.

Mathematics 7 \

A perpendicular bisector is a line which divides a Draw the perpendicular bisector on side A8 of a

triangle 4BC taking any suitable measures of its sides.

\

- EXERCISE 4.2

. Using compass and ruler, construct the following angles: %
(1) 30° (i)  45° (i)  75° (iv)  105° @ 150°
Construct a right angled triangle XYZ in which mXY=6.5cm, mZY=4Q ht angle at point X.

. Construct a right angled triangle ABC with hypotenuse AB of meas cm and measure of angle

4. Construct an equilateral triangle of side length 4.7 cm.

b

ol 2R

.4

A is 52°.

o ,&Q)
Construct an isosceles triangle DEF given that mDE = is the base and equal sides are EF and
DF each of length 6.5 cm. @“
Construct an isosceles triangle GHI with vertical@ at point G of measure 100° and mGH = 6 cm.
Construct a triangle XYZ with mYZ = 5.3 cm@ =452 1£Z = 30°.

Construct a triangle POR with mP_Q =7c R 5@3[@ mZQ="75°
Construct a triangle FGH with mGH = (@m m ° and mFG = 6.9 cm.

. Draw a line segment PQ of mcasu m. Ta a point 4 above PQ and draw a perpendicular from

the point 4 to PQ What is the'@st d1 pomt A from PQ2
Q%HMM&EY A —

ith respect to angles are: acute angled , right angled and obtuse angled.

» with respect to sides are: scalene, isosceles and equilateral.
Triangle can be constructed if:

(a) length of all sides are given.

(b) when length of two sides and their included angle are given.

(c) when two angles and their included side are given.

(d)  when length of two sides and any angle are given.

The shortest distance from a point to a line is always perpendicular. /




Angle Properties of
Polygons

Sub-domain

Students' Learning Outcomes

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

. Recognise quadrilaterals and their characteristics = Understand the relatj between interior and
(parallel sides, equal sides, equal angles, right angles, exterior angles o ns and between opposite
lines of symmetry etc.) square, rectangle, interior and ext glesin atriangle.

parallelogram, rhombus, trapezium and kite. . Calcula t@l rior and exterior angles of a
. Differentiate between convex and concave polygons. polyg the sum of interior angles of'a polygon.

. Calculate unknown angles in quadrilaterals using the esinatriangle.

. Cateulate unknown angl
properties of quadrilaterals. (square, rectangle, /\

\ parallelogram, rhombus, trapezium and kite).

l/

This is the honeybee hix
Can you see geome

Who have taught ghe skill to {tl e for
C @

@
e
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Introduction >

There are many 2D figures around us in triangular, square, rectangular, pentagonal or hexagonal in our

daily life. These figures are used to make patterns in different 3D objects.

These figures are base of geometry which are useful to teach in elementary education.

L] L
ul
Square Pcntagon Parallelogram Rectangl chagon
Triangle
m [

Angle Properties of Triangle>

The sum of all interior angles in a triangle is equal to 180°.

ie, x+y+z=180°inAABC «Q)

If we extend the side BC to BD we get mZACD = w as ex
angle of A ABC.

We see that interior and exterior angles at p@int ¢C are

z+w=180° — supplemenu&gles \

£ 7' Remember! [
v—

supplementary

Angle formed between a side and

extended side is called exterior angle.

= w=180° -z .

But x+y+z=180° Q & — =
e O &0 s

Xty=w 180 In A ABC, find x, if y = 36 andw=]{]0J

1 @} i I . e
Exterior angle = opposite angles = .\'c‘.;‘_ji 2, ' Important Information -
)—{Equnla@l Triangl

) o
In equilateral t @E all angles and sides are equal.

mZA = 180° — 2m 2B (vertical angle)
e Lt i (base angle)

In the x+x+x=180°

Skill Practice
T—

3x =180°

o ) Find vertical angle of an isosceles
x = 60° (each angle is equal to 60°)

)—(Isosceles Trlangle)

In A ABC, mAB = mAC and m/B=m/C
ZB and ZC are called base angles and £A4 is called vertical
angle of isosceles triangle.
\

o <

triangle if base a.ngle is/75%,
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| ¢
iii )—{ Right Angled Triangle
In right angled triangle, exactly one angle is 90° and other two angles are complementary. 53°
In AABC, mZB=90°, mZA=37° and m~ZC = 53°
Where Z4 and ZC are complementary angles. 370
@ Skill Practice |
P—

[

If complementary angles in a right angle triangle are equal to each other, then find t

Wles}
\J

Example 1 Find unknown angles in the following figures:

Sum of
5 il = 180°

80
2x=180"-100° =x= B} =40°

@ A triangle = 180°
10

N

\%

E

x@}lgle = Sum of two interior opposite angles

@I\:@ﬁﬁh\f

=110° - 60°

(Q x=50°

N

&ngle 1s right angled, So
y+55°+90°=180°

y+ 145° = 180°
y=180°—145° = »=35°

The given triangle is equilateral
= 3a=180° = a=60°

a and x are alternate.i.e., x=a = 60°

ata+a=180°

The given triangle is isosceles
Xx+x+112=180°

2x=180°-112° = 2x =68° = x=34°

ABCD is equilateral

3a=180° = g=60° also ¢=x (AA4BD is isosceles)

c+tx=a = x+x=6(0° (Theexterior angle is equal to the
sum of two opposite interior angles)
2x=60° = x=30°

\
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Identification of Quadrilaterals )

Any four sided closed figure is called quadrilateral. It has four angles and four vertices. There are

following different types of quadrilaterals:

Square Rectangle /4 Trapezium \ ' |
(O —

[} Bod = 1
g < A Need to Know! [~

Now we discuss their properties in detail.

- ' | S —
. Squa.lf, sum of interior angles of any
(i) All four sides are of equal length. /& quadrilaterals is equal to 360°,
— = = — D

i.c.. mAB = mBC = mCD = mAD @ > P
(i1) Four angles, each of measure equal to 90°. &

e, mZA=msB=m/C=msD = 90° A % A
(i)  Two pairs of parallel sides i.e., AB [l g BC ?
(iv)  Diagonals are of equal length i.e., m i > >

idpoint of both diagonals is same.

(V) Diagonals bisect each other at t O i.e.{
(vi)  Diagonals are perpendicuta @ sach @., msLAOB=mZBOC=mZLCOD=m/ZA0D =90°
k(\/11) Since AB || DC, so alt(@ anglﬁ_sﬁgr'med are equal i.e., mZCAB =mZACD etc.

>
— -
~ Rectangle - 3 D )
= o >
(1) It has fou@iOpposite sides are of equal length.
i.c..NEIMDC and mAD = mBC AN 3 A
(i1) inferior angle is equal to 90°.
e, mZA=m/B=m/C=m/D=90° y > B
(i)  Two pairs of parallel sides i.e., EH DC and B?H AD. o Thi;;(_
|
(iv)  The following alternate angles are formed with the diagonals e
m/BAC =m/DCA and mZABD = mZCDB etc. & overy squatca roctangicy

(v)  Diagonals are of equal length i.e., mAC = mBD.
(vi)  Diagonals bisect each other at point O and the midpont of diagonal 4C = midpoint of diagonal

BD.
8 ',

P —
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a P;ﬁﬁelogram =

——

(1) It has four sides. Opposite sides are of equal length. b > 4
i€, mAB = mDC and mAD = mBC
(i1) Two pairs of parallel sides.  (Opposite sides are parallel) @
ie., AB| DC and BC || AD A > B
(111)  The following alternate angles are formed with the diagonals E
@
_ _ L ) Remember!
m/BAC =m£DCA and mZABD = mZCDB N
- .
(iv)  Opposite angles are equal i.e., m£4A =mZC and mZB =mZL o ey
parallelogram and
(v) Adjacent angles are supplementary due to parallel line&@ every rectangle is a
mZA+msD=180° and mZ/B +m/C = 180° femliclogram.
(m£ZA, m£D) and (m£B, mZC') are two pairs @r angles of parallel lines.
(vi)  Diagonals bisect each other at point O a@e id point of diagonal 4C = mid point of
diagonal BD. Q @
: NN ,
~ Rhombus - > % -
(1) All four sides are of equal | . l.e. = mBC = mCD = mAD
*
. L. — —— —— Alternate and interior angles
(11)  Opposite sides are pa%@\e., AKH' and BC || AD. | o prod dieto sarallel lines.
(i) Diagonals are n @1 a]@d they bisect the angles D
msA, mZB, mAand mZ D,
(iv) Diagonz@@ct each other at right angle at point O and . o
mi diagonal AC = midpoint of diagonal BD.
(v) Oppesite angles are equal in measure ' Think 5
—_—
Le., mZA=mZCand m£LB=msLD What is the difference between a rhombus and a square? J
\ )
“ Kite 3 N
o - S
i Two pairs of adjacent sides are of equal length i.e., mPQO = mOR and mPS = mRS
(i) p j qual leng 0=mQ ] ‘h
(i) One pair of opposite angles are equal. i.e., mZP=m/R = =
i‘;@l\ Try yourself! \ .
(iii)  Diagonals are perpendicular to each other. X _ =
+ Name two isosceles triangles in kite PORS.
(iv)  One diagonal QS bisect the other diagonal PR. « Name two right angled triangles in kite P QRS-] 0
\. J

—— —
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(i)  Only one pair of parallel sides i.e., XY || WZ W S 4
(1))  Two pairs of interior angles of parallel lines
i.e.m/WXY +m/XWZ=180° and 0
msLXYZ +mZWZY = 180° _
(iii)  The pairs of alternate angles of parallel lines. X i ¥
Le.mZYXZ=m/WZX and msZ XYW =mZLZWY $
(iv)  Vertically opposite angles at point O are: mZXOY = mZLZOW m&’ =mZZ0Y
.

Example 2 Find the unknown angles x, y or z in the following:

T 45° > = < Since tals bisect the angles of square, so
y & x= % =45°
i 0 1 QQ] AC@®, mZLC=msD =45°
: % S?b'\ y+45° + 45° = 180°
A > B o % »+90° = 180°
R

ark angles a and b as shown

- From ABCX: x+76°+a=180°
y b So, Xx+76°+36°=180°
76° x=180°-112°
=68°
N @@ i Since m2BCD = 90°
N 7 So, b+ 762=90°
> = - b=90°-76°
ABCD is arectangle = 14°
In ACDX,
Interior angle = Sum of two opposite interior angles
Since each angle is 90°, _ t=Edy
So, mZB =90° So, 68°=14+y
a=90° - 54° y=68°—14°
=36° = 54°
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Solution
Mark angle a as shown
Since, PO || SR
So, x=39° Alternate angles of parallel lines
5 > 390 Since, opposite angles in parallelogram are equal, so
z mZPSR =m/PQR
y=152°+58°=

X > 529 5 a=152° Alt gles of parallel lines
P 0 In ASRX, 6
a+tz+39°=1

52°+2+39° =

&@80“’ 91° = 89°

PORS is a parallelogream

D as qhown
? c& als bisect the angles
& o, x=20° They are also alternate angles
A X c of parallel lines
C 1s right angled
° = 180°

_ g\
B O y‘-@Jr 90° = 180°

=180°-110° =70°

ABCD is a rhombus Q '& y
C isaar an§ a and b as shown. Diagonals are at right angle to

'D ea; er. So, a and 62° are complementary angles in right
dAXTY

a+62=90°
a=90°—62°=28°
Since A XZW is isosceles, so b = 40°
In right angled A XWT, b and y are complementary

b+ y=90°
Y 40° + y=90°
XYZW is a kite y=50°

Diagonals intersect parallel lines AB and DC

X =32° Alternate angles of parallel lines

In AABD,
y+32° + 83° = 180°
Gl y=180°— 115°
ABCD is a trapezium y=65°

o <,



L. Find unknown angles in the following figures.

Mathematics 7 \

—
EXERCISE 4.3 ‘

v

60° T
l; B

Point O is the midpoint of

the diagonals and mOB = mBE

A
3. Find th{ é@n angles in the following figures.

é 352

Rectangle Rectangle

= 57°
W ]

Rhombus Parallelogram

) ©
A &g >
\gg/
P
Kite Trapezium
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Polygons >

The design of floor or walls are usually square, triangular, pentagonal or hexagonal. Due to symmetry,

_—=—cozeoSeSE
7% Remember!
# @.":,-

The sides of polygon are line

their designs are fascinating.

Any closed 2D shape with three or more sides is called polygon. If a

polygon has n-sides, then this polygon has n-angles and n-vertices. segments.

| J

'd ™ g - ™
Polygon with three sides is called a triangle.

Polygon with fK
sides is ca])ﬂq~
quw%l
o

\_% J

s ¥ ’ -
We have already studied dl es of quadrilateral.
\. ® J

’

Pentagon (5-sideg ; agon (6-sides) | Heptagon (7-sides) | Octagon (8-sides) Nonagon (9-sides) Decagon (10-sides)

D—{ um of Interior Angles of a Polygon)

The number of sides of a polygon is equal to the number of angles. We

know that the sum of interior angles of a triangle is 180°.

We can find the sum of interior angles of a quadrilateral by dividing the
figure into two triangles.

The sum of interior angles of the quadrilateral = Sum of interior angles of triangle-I and II

= 180° + 180°
or =2 % 180°
or =(4-2)x180°
=360°
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If we divide the pentagon into three triangles then the sum of interior angles 11
of pentagon = Sum of interior angles of triangles I, 1T and III.
= 180° + 180° + 180° 0
=3 x 180° = 540°
=(5-2) % 180°
We have seen that
i Shape Sum of interior angles % h
Triangle 180° =1 x 180° (3@-11800
Quadrilateral 360°=2x180° | P-2) x 180°

Pentagon 540° =3 x 180° " "(5-2) x 180°
n-sided polygon (n—2) = 180°
Hence, the sum of interior angles of n-sided polygon = @1 80°

Example 3 Find the sum of interior angles of: < ’
ta

(1) Hexagon

(i)  Here n=6 (Hexagon has 6 51des) O % Here n =8 (Octagon has 8 sides)
Sum of interior angles = (n — é Sum of interior angles = (n — 2) x 180°

%9\ 1804\0 ~(3-2) x 180°

=6 x 180°

@ 0° 0 =1080°

Example 4 ind unknown value .

@e given figure is a pentagon

inferior angles of a pentagon = (n —2) x 180°
=(5-2) x 180°
=3 x 180° = 540°

Su

1 1
Sum of interior angles = x + x +x + Ex + Ex
=3x+x
=4x
4x = 540°
= 0

4
=135°
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ii)—{The Sum of Exterior Angles of a Polygon)

An exterior angle of polygon is formed when one of its side is extended. Then the angle formed with the

adjacent side is called exterior angle.

For example in ABC, interior angles are mZA4 = 60°, m£B =70° and mZC = 50°.

Exterior angles at point 4, B, C are 120°, 110° and 130° respectively.

We notice that sum of exterior angles in a triangle
=120°+ 110° + 130°
=360°

In case of quadrilateral PORS the exterior angles at P,
0O, R and S are 104°, 102°, 96° and 58° respectively.

Sum of these exterior angles = 104° + 102° + 96° + 58

=360° Q
We have seen that the sum of exterior angle is Q

both triangle and quadrilateral. So,

Sum of exterior angles of any polygon QSOC' %

| ﬂgles of a Pel;éen

From the above examples& ote @Kintenor and exterior angles are adjacent and they are
supplementary. So, the,su nter

S R AL 3 S

’/~

(a) Rotatlon between Interl

T T i

exterior angles at a point is equal to 180°.

18 Intf%angle + Exterior angle = 180°

&f Polygons>

There are two main types of polygons  (a) Concave polygon (b) Convex polygon

S N S R A

(;) Concave Polygon

vt o

. Greater

A polygon Wthh has at least one reflex angel is said to be a concave than 180°

polygon.
For example: In the figure, one angle is of measure greater than 180°
(i.e., one angle is reflex). So, it is a concave polygon. If we draw

diagonals, we see that one of its diagonals lies outside the polygon. Concave polygon

o <,
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‘(b)) Convex Polygon |

A polygon which has all of its angles less than 180° is called convex polygon.
All of its diagonals lie inside the polygon as shown in the figure. Each angle is
less than 180°.

-

Convex polygon

n—3 By :
ST =) ~“¢2~— Brai 1
. g Y ——g‘;
Find the number of diagonals of pentagon and octagon and also

The number of diagonals in a polygon can be calculated by the

(n-3)

formula £ where 1 is the number of sides of the polygon.

L draw these figures with their diagonals. )

Draw a poh@l has two reflex angles.
Example 5 &QF A

(1) Identify the exterior angles of pentagon ABCD, E

(i) Find the exterior angles at vertices 4, B, C

(iii) Find the value of x. O 4

A

< B
(iv) Identify the polygon (concave or co ) \Q by

[ Solution 4 X'~

(i) The angles marked at vertices A.é > D and Ea#a, b, ¢, x and e are exterior angles of pentagon
ABCDE. Because they are fo witg\ ended side of the polygon.

(ii)  The exterior angle at po'%\a 2%(; 90 =90° 2 I
Theexteiin angi a@* B, °_118° = 2° l M " Important Information -
The exterior angl% point C, = 180° — 110° = 70° The exterior angle at point D can
The exteri le atpoint E, ¢ = 180°—116°=64° e vt
(iii) Tofi &e of x, first we find the value of d. il
Th f interior angles of pentagon= (7 — 2) x 180°
=(5-2)x 180°
=13 x 180° = 540° Find whether the sum of exterior

. . ) angles of pentagon ABCDE is equal
Adding all the interior angles of pentagon t0 360°.

90° + 118° + 110° + d + 116° = 540°
434° +d =540° = d=106°
Since x is exterior angle, so x = 180° — 106°
=74°
(iv)  Since each of the interior angle of the pentagon is less than 180°, so it is a convex polygon.
e -
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Regular Polygon >

A polygon is said to be regular if all of its sides are equal in measure. A regular polygon also has all of

its interior angles (or exterior angles) equal in measure.

An equilateral triangle and square are regular polygons because each -

side is of equal length and all of the interior angles are equal.

I AN A I S WAL

lnterlor Angle of Regular'Polygon

i

oy
K

]

Interlor angle can be found by dividing sum of the interior

T i 0 b Y

angles by number of sides (») i.e.,
Sum of all interior angles

Interior angle = -
Number of sides

(n-2)x 180°
a .‘?

Each interior angle
is equal in me e

R e 3 e P A S e 5 e A A T R M T M

(b) Exterlor Angle of Regular Polygonx

e S A AT A

We know that sum of extenor angles of every pol

all exterior angles are equal in measure. So,
o]

Exterior angle =——
n

Example 6 Find interior and exteps

n is the numbe

angles

(i) n=6 (n) n=9
Solution (i) n=6 gon s\
Sum of interior angles O@ngn = & x 180°
e
= 720°
@ Interior angle = - =120°
$ Exterior angle = 1 = 60°
n=9 (Nonagon)
(n—2) x 180°
Interior angle = =
(9-2) x 180°
-
7 x ],8‘0/020
= T| = 140°
Exterior angle = 180° — interior angle
= 180° — 140° = 40°

e —

* 3.2, | Important Information |
e EEE——

A regular pentagon and a regular

hexagon arg;

[

-]
Skill Practice

—

Draw a pattern made of repeating

equilateral triangle.

th n- sndes is equal to 360°. In regular polygon

lar polygon with given number of sides (n).

interior angle

120° =60°

Exterior angle = 180° —
=180° -

Working

The sum of all exterior
angles of hexagon = 6 x 60° =360°

Working

Sum of all exterior
angles of nonagon = 9 x 40° = 360°

——E

~ « 42,05, Important Information =

Bee honeycomb is a
network of regular

hexagon

o <



Example 7

Mathematics 7

(1) The interior angle of a regular polygon with n-sides is 144°. Find the value of .

(i)  The exterior angle of a regular polygon is 30°. Find the number of sides of the polygon.

(1) Interior angle = 144°
Number of sides = »
Interitor angle = (n — 2) x 180°

n

144° =

144n =180n — 360
18071 — 144n =360

360
e Pt
36
n=10

Example 8 ABCDE is a regular pentag%l

(1) Interior angle of pent®1

b\

(i) mZCBF Qﬁ)

“Soiion 4 o;,\o

(i) A pentagon has n = éfé 4 0\'
M

Interior angle = p

) e (5-2) x 180°
Interio a@ I S—

 3x186°%
= T
=108°

(i) mALABC=108°
mZABF =90°

Reflex angle CBF
mZABC + mZABF = 108° + 90°

= 198~
mZCBF =360° — 198°

= 162° (which is obtuse)

G
ABF %&uare. Find:

360°

(1)  Exterior angle =
o
O~

(iii) ADCE is isosceles because of
regular pentagon

Letm/ZCDE=108° and m/ADCE=a
So, 108°+a+a=180°
2a =180° - 108°
mLDCE = 36°



A tessellation is a repetitive pattern of
polygons that fit together without
overlapping and without gaps between
them. Find a tessellation anywhere in

. your house or city.

' Angle Properties of Polygons

)

. _3:§£—§ >, Important Information |
| DA e

vvvvvvv
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lIIIIIII

CECECE
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1]

/[\.!\I\.F\(\}'\

EXERCISE 4.4 ‘ o

Find the sum of interior angles of a polygon with given number
i n=7 (i) n=9 'Sre”
Find an interior angle of a regular polygon with givegsnumber of sides (#):
(1) n==6 (i) n=8 % (i) n=15

Find exterior angle of a regular polygon with@ number of sides (n):

i n=7 (if) n=Q \Q) (i) n=10

Find number of sides (#) of a reg,ula %gon cn an interior angle:
(1) 108° @ (i)  150°
Find number sides (») of ré& polyé@h given an exterior angle:

(i) 32 =il 11) (i)  24°

The figure ABGA 1s a regu hexagon: "
(1) Fl@@value of xand y

(i1 ntify two exterior angles in the polygon.

(ii1)  Find the value of s and of 7.

Draw diagonals in the given figures )

to identify which polygon is concave

and which is convex?
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8. The interior angles of a pentagon are in the ratio 1:2:3:4:2. Find these angles.
9. The size of each interior angle is 8 times the exterior angle in a regular polygon. Find the number
of sides of the polygon.

10.  The given polygon is a heptagon. Find the value of x.

QO

- . SUMMARY ~
* Insquare, rectangle, parallellogram and rhombus, dlagonald&@each other and midpoint of one
diagonal =midpoint of the other diagonal.
* Intrapezium, there are two parallel lines. &@
* Anyclosed 2D figure with three or more sides lled a polygon.

1 thefSi rangles) are of equal measure. Equilateral

* Apolygon which has at least one reflex angel i8§aid to b @:ave polygon.
* Apolygon is said to be a regular polygté

triangle and square are regular pol

*  Thesum ofinterior angles of 3 ygon @KQ) x 180, with n-sides.

* Thesum ofexterior angle is 360°
* Thesize of interior %@f ygon is (n—2)x180° 2) 180°
* Thesizeofex angle ofaregular polygon 1s

n
e Thesu gﬁ interior and corresponding exterior angles of any polygon is 180°.

* Theextéror angle of triangle is equal to the sum of two opposite interior angles.




Sub-domain>' Transformation

Students' Learning Outcomes

After studying this sub-domain, students will be able to: \b
s\ N
. Recognise identity and draw lines of symmetry in 2D shapes and rotate objects using ro@’symmctry and find t%
order of rotational symmetry. Q
+  Translate an object and give precise description of transformation \,
sy axps
A [ |
. It is an exampld -
Itis an example N A ¢ o e
of rotational i thad
symmetry. Fan
Ferris wheel S N r—ﬁi?l_s

looks same after_) § Q
rotation. 2

oI — g\ Y 1/
Symmetry> 6\ 5\

Most of the things in our JfeNare s \E:al. Symmetry looks beautiful. Allah made symmetrical
objects which creates Qarrgony and e will discuss here line symmetry, rotational symmetry and
translation symmetry.

@

Two type metry are mostly used in daily life which are reflective and rotational symmetry.

e EREE——

‘(a) Reflective Symmetryj
b S A A et S — i Squ are
It is a type of symmetry in which
half of the shape reflects the other

half. It is also known as mirror

“
< rd

symmetry. o

Mirror line

Both halves of the Mirror line

square are same Leaf

o <
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A

e e A

] Lmes of Svmmetrv in a Square

o e, M s T B S e A L S AT A A

Mm’or Ime is also called llne of symmetry. There are following lines of

<

symmetry that can be drawn in a square.

/,is horlzontal F 18 vertreal f and t? are dlagonal lines of Symmetry. ‘,

R AP RNy SR DR PPN SRS SN i /

g ;

; : Lines of S\ mmetr\ in lsosccles and thulatel al Tl mnwles v
ST —————————— S r o~ A RSN

In an 1sosceles trlangle there is only one lme of symmetry The %

equilateral triangle has three lines of symmetry. O

Consider the line of symmetry /, in equilateral triangle. If we fold on
the line 7, we see that half of the figure matches the other half.

17 % Jla &
Draw lines of symmetry in the m A
following figures: . ; (ii) .
(i) (i1) . S— 5 <« e
Rectangle A
| \ér pt
‘ <Z@ only two lines of symmetry in
e e e e ectan&hombus
i ldentlf\ Lme of S\mmetn
‘.Mqu. A A AR A S NS ST ir
The ﬁgure shows a rectangle If we fol rectan over the line 7,
then upper half of figure does net@ Wi r half and also
same in case of /;. So /, and ¢, linesof shmmetry.

If the figure is folded ovegr @ ine /; @alves match each other.
So ¢, is the line of s

s, s SRS bl e ok

(b) Rotatlonalwmetry i
We have seen @ y figures have lines of symmetry but many have
no line of ry. Some figures look the same after rotation.

If a figure is rotated around its centre and it looks same as it was
before rotation, it is said to be a rotational symmetry.

The point about which the fi igure IS rotated is called centre of rotation.

LR S SR

Identlfy Rote”tlonal Svmmetry

sty A e r—u.».

State whether the ﬁgure has rotatlonal symmetry or not? We see
that 90° rotation clockwise or anticlockwise about point O we do

not get the original figure. If we rotate 180° about point O, we will

get the original figure again. So, the figure has rotational symmetry 1807 rotation

because it gets its shape two times when rotated in full rotation. 90° rotation

v

Ferris wheel looks same after rotation



Transformation I
/ =@

Order oi Rotatlon

The order of rotatlon is the number of times a shape becomes same in one full rotation. We rotate the
square about pomt (0] antlclockw1se through 90°

0° rotation 90° rotation 180° rotation 270° rotatlon 360° rotation

After 360° rotation the square is rotated four times and looks same aﬁer
90° anticlockwise rotation. So, the square has rotational symmetry 0 %
ngle of rotation..

el BPA [n the given equilateral triangle 4BC, find centre n

m AO, BO and CO are lines of symmetrx@ ‘

In the AOAB, ce t} of rotation can be found by drawing lines
mZOAB =mZOBA = 30°

So, mZAOB= 180°-30°-30° = 12{
Similarly, mZBOC = mZAOC = 120°
If we rotate A ABC about point O thro@@’

he point where the lines of symmetry

eet, 1S nt of rotation.

E: .-’, Need to Know! ———
original figure again. So,

Angle of rotation= @ KO In regulaf polygon with #-sides, the
nt O.

number of lines of symmetry are » and
Centre of rotatlo order of rotational symmetry is also 7.

. O 360°

Order of rotational sy%g)- ?20 | Angle of rotational symmetry = x
Traﬂ'@rmatlon> B oo
% Do you know? |

UL —
Transformation is the mapping of a

It is the pr @movmg a geometric figure from one place to

another in e. The image is the figure which is obtained after _
geometric figure.

transformations. Reflection, rotation and translation are all types of

transformation. We first discuss reflection and then translation. Y W

D—{Reﬂection)

The mirror image produced by flipping a figure over a line is called | B B'
reflection. The distance of any point on the object is equal to the
distance of the corresponding point on the image.

We see that 4 and 4" are 3 units from line of reflection ¢ and B and
B’ are 2 units from the line of reflection /. A’B"is the image of 4B
in the line of reflection /. v

o <,
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1 168 E = ~

2 LU Draw line of reflection in the following figure.

AABC has an image AA'B'C". We see that mBC = mB'C". So, points C or C"1s
the midpoint of BB'". Similarly midpoint of 44" is M. Draw ML which is the

required line of reflection. EQE

If a point lies on the line of reflection, the image of that point is sam

point. i.e., C and C"are same points.

SRS Complete the figure using the given line 0@0&311. 1

L

o4 A ~J
Image of X will be X" both 2 units away from line flgttion
¢. Similarly Z, Z'are 1 unit away / and Y, Y'Q units aw?b@ T 0

from /. 0
iD—(Translation) . OQ K% |

-
osigon to another v
0

> X-axis

It is the movement of a figure <415 4 Need to Know!

on
without turning it. In tran ea @cﬂ' f the object is i ——

_ ) *  Translation is sometimes called slide.
moved along straight lwag.

+  Translation is a type of transformation.

m ]\/é@he triangle ABC, 2 units right and 3 units upward.

The triangle ABC has coordinates A(-5, 0), B(-5, — 3) ~—_|
and C(-2, —1). Now move the point 4, 2 units right 2

M

and 3 units upward. We get 4'(-3, 3). Similarly the
images of B and C are B'(-3, 0) and C(0, 2). B
So, AA'B'C" is the image of AABC under a translation

2 units right and 3 units upward.

2
We denote the translation by 7= ( 3) , point by P and image by / then:
P+T=1 [i.e., Point + Translation = Image]




// Transformation I

; s -5 2 -3 : =
i.e., for point 4, + = Remember! ——
0 3 3 —
A 2 3 = 2 units upward is written as +2
For point B, (_3) F ( 3] = 0} * 2 units down is written as —2
* 2 units right is written as +2
For point C, (_2) + (2] = 0] * 2 units left is written as -2
—1 3 2 \

Example 6 Find translation when the point P(-1, 1) is mapped on to P'(3, —

m We know that P+ T= P’

Tr=P-P Ski
:[ 3]_[_1] The image nt Pis P' (- 6, 8) under a
—2 1
_(3+l]_(4J %@ =(: Find the point P.
hB-1) 3 N

So, translation is 4 units right and 3 units downward. @
Example 8 & "‘a""’
Qslatl

Given a line segment 4B and its image A'B'. Fin (@ 1.
By looking at points 4 and A’ (also B O %®~ 42
and B’ ), we see that point 4’ is 6 unmo K . s !
left and 2 units down from point éO*—v@/ = 5 > x-axis
So, translation 15( ] We iz’ﬁso 0 """"""""" i o
|7 — Activity
translation 7 as: é |, ---
e— Pomt A=(1,13, AES, =) | . | Draw a regular hexagon and draw

lines of symmetry of the hexagon.
@% ¥ Find the centre of the hexagon.

What is the angle of rotation?

— —1 - —2]
_ EXERCISE 4.5

i |

Draw line of symmetry and order of rotational symmetry in each of the following:

m (ii) O (IH)X (iv) (v)

<
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2. Find the point of rotation of regular hexagon and decagon. Also find the angle of rotation.
3. Find the translation if the point B(-3, 2) is mapped on to the point B'(2, 6).

4. A triangle ABC with vertices A(-3, 0), B(0, —3) and C(3 l) 1s mapped on to the trldngle DEF

3 T y—axls T 1
with a translation of ( j {1 & -
0 4 | : 1
5. Translate the AOPQ with a translation of ( 3] P: f le

* Inreflective symmetry, half of the shape 1%\ fthe other half.
*  Theline which divides the shape into tv&Qual ha called line of symmetry.

* Thepointand image are at equal iStantes fr line of symmetry.
*  When a shape is rotated aboufN{8€entre an angle and the shape attains its original position

afterrotating, this type o i nas rotational symmetry.

*  Orderofrotationals ryi mber of times, the shape remains same between 0° and 360°.
* Thecentre of %on inregular polygons is the point of intersection of its lines of symmetry.

* Transfo a@

the process of moving a geometric figure from one position to another. Reflection,

\ rotati ranslation are types of transformation. /
REVIEW EXERCISE 4 ‘
15 Choose the correct option.
(1) A right angled triangle can not be triangle.
(a) isosceles (b) equilateral
(c) scalene (d) both isosceles and scalene



# Transformation

(i)  Inright angled triangle, one angle is 90° and the other two angles are
(a) complementary  (b) supplementary  (d) obtuse (d) reflex

(1)  Inan isosceles triangle, if base angles are equal to 42° each, then vertical angle is
(a) 42° (b) 76° (c) 84° (d) 96°

(iv) Which of the following angles so formed with transversal and parallel lines are

supplementary?

(a) alternate angles (b) interior angles \b

(c) vertically opposite angles (d) corresponding
(V) If two angles of an isosceles triangle are 40° and 100° the thy gle is

(a) 40° (b) 80° (c) 100° (d) 140°
(vi)  The diagonals in the quadrilateral .&.ecuh other.

(a) square (b) rectangle (c) (d) rhombus
(vii)  In which quadrilateral, there are no paralle @

(a) square (b) rectangle &c kite (d) rhombus
(viii) In which quadrilateral, the opposit are not eqml ?

(a) square (b) rect Q mbus (d) trapezirm
(ix) A polygon is said to be 1e angle is reflex.

(a) regular (b)sgoncave (d) convex (d) closed
(x) The exterior angle ,pf ar ogta &:

(a) 35° g\ (c) 90° (d) 135°
(xi) Ifa h&,me s m 0 equal parts, it is known as

(a) reﬂ tation (c) translation (d) image
(xi1) Thx%l of rotational symmetry of hexagon is ;

a@ (b) 4 (c) 16 (d) 8
(Xiy hich of the following quadrilateral has no line of symmetry?

(a) rectangle (b) rhombus (c) kite (d) square

(xiv)  Which of the following quadrilateral has no rotational symmetry?
(a) rectangle (b) rhombus (c) kite (d) square

(xv) The movement of an object from one position to another along straight line is called

(a) translation (b) rotation (c) reflection (d) measurement

Using compass and ruler construct the following angles:
(i) 15° Gy 221° Gii) 37L°  (v) 135 (v)  165°
2 2
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Construct a right angled triangle with side lengths 4.5 cm, 6 cm, 75 mm.

Construct an isosceles triangle with base length 5.4 cm and base angles each of measure 75°.

Construct triangle POR if:
(1)

(i)
(i)

Find the unknown angles in the following figures:

mOR =6 cm, mZQ =

50° and mZR = 120°

mPR=15.5 cm, mZR = 45° and m@ =6.7 cm

m@ =7 cm, mPR = 6.2 cm and mZQPR = 60°

(i) ¢

=

&
<

54¢

{160

L
Cad

> (ii)

7. Find the unknown angles in the following quadrl

8 ABCD is a quadrilateral

Trapezium

bisects the angle ABC find:
(a)
(b)

(i) (i)
X
309
g N
%
Rect:
Square * 0
9.  ABCDEFGHisa @r octa d
(1) Lntenor of the 0 gon
(i1) m
(111) $
A
A B
11. Find interior angle of regular
(1) 24-gon (i)  27-gon
13

10. ABCDEF is a regular hexagon and ABGH is a

12;

square. Find: 2 i
(i) mZLABC F 0 Foi
(1) mZCBG
B
(i) mZAOB
H G

Find number of sides of a regular polygon
with given interior angle:

(1) 162° (i1) 170°

The size of each interior angle is 14 times the exterior angle of a regular polygon with n-sides.

Find the value of n.




= Transformation

e |

14.  Draw one line of symmetry in each of the following:
O‘{‘
(a) line symmetry (b) rotational symmetry 0
o 6—. |[® o> [0
[ Q

»
16.  Complete the following diagrams using t Qghine of reflection:
O ] 0 o
. . 3

[ | /~
REA®

15. Which of the following letters have:

¥

¢'

XN

*
‘f"

Wi é N M g ¥
: \J ;
17. Find the order of Q ls y and the  18. Shade one square so that the diagram has

centre of rotation of the followmg the given line of symmetry /.
o /\ 5
19. (1) How many squares should be shaded in the given diagram to get a rotational

symmetry of order 4?7 Draw the figure.

(i1) Shade one square so that the diagram has two lines of symmetry

20. Find a translation when a point A(1, —2) is moved to the point 4’ (=3, 5).
y.i Translate AABC with vertices A(—2, 0), B(-5, 2) and C(-3, —6), 7 units right and 2 units upward.




Domain DATA MANAGEMENT

Sub-domain Statistics

Students' Learning Outcomes \
After studying this sub-domain, students will be ab

. Recognise the difference between discrete, = Differentia betweenahlstogramandabargrdph
continuous, grouped and ungrouped data. . nd justify the most appropriate graph(s) for a
»  Construct frequency distribution tables for given data ivédata set and draw simple conclusions based on
(i.e., frequency, lower class limit, upper class limit, tlte shape of the graph.
class interval and mid-point) and solve related rea Q Calculate the mean, median and mode for ungrouped
world problems. Q a@thc mean for grouped data and solve related
*  Recognise drawing and interpreting of bar g%s, %{Cﬂ‘ld problems; Compare, choose and justify the
line graphs and pie charts. Q opriate measures of central tendency for a given
*  Construct and compare histograms for both ete %ctot‘data.

and continuous data with equal interval @ K
2 l"'\

Statistics is the
science of
collecting,

organizing and

presenting of data.

Do you know
what
statistics i8?

LW |

B INTRODUCTION 3§

Statistics is the collection of data and then organizing, presenting, analyzing describing and drawing

conclusion based on data. Statistics plays vital role in our daily life. We come across the information in
the form of shapes, figures, graphs, tables etc. In this way, we can get information quickly and easily.

ﬂ Tasneem wants to know about the mass of each student in the classroom. She records the mass
<a by each studentie., 28.5kg, 25kg, 30kg, 25.6kg, 24.5kg 26.4kg, 23.5kg 14kg,
f! * 28 kg, 27 kg, etc., Such collection is known as data.

P,



Statisti
// anstes \]75
— |

Data> /_‘?5”:: Zf .J Keep in mind! | —,

=y I ‘

The collection of information in the form of facts and figures is known Data is a plural form of datum.

as data. For example, the collection of height of 30 students of your - /

class and the record of temperatures of 30 days etc.

= . &\ Rememher'
D—{Dlscrete Data)
DISCI' data is obtained by

This type of data contains only whole numbers. For example,

« the number of toys sold by the shopkeeper in a particular weak.

* number of students in a class i.e., 30 students. \0

T fd t ]
« the number of persons visited a department during a month. i.e., \, T e

215 persons, 320 persons etc. @
+ the number of accounts being operated in a branch of a Iﬁ& Dmme data) (Commuous data)

‘ ' In the above examples, we can see that only certain d non-negative numbers are taken as
> the data which cannot be further divided into p hi
Skill Practice

)—(Contmuous Data) %C)

This type of data contains measures. The sures ¢ ; — _
y B @ Think any two real life examples of
broken down into smaller individual parts. am : :

e of data is known as discrete data.

— |

discrete data and continuous data.

|
Remember!
—

* The height of a boy i.e., 5.3 feet. Q
5

* The mass of the bag of a student
* The speed of wind at the hill %)@i

L

‘ Y In the above examples serv the data can be measured Contin‘fous data is obtained by
(! on an infinite Scﬂ ue between two values HIERSLINE.
| — |
Data is represente the following two methods: @’&, Chalienge

—

Representation of Data I \ Separate discrete data and
[ Gl’OllpEd Data | continuous data
(i) The speed of wind.

. ‘ » The data which is arranged in (ii) The players in a game.
The data which is not a systematic order is called (iii) The fish in a pond.
arranged in any systematic grouped data. For example, (iv) The height of a hill.
order is called ungrouped Marks | Numberof| ._ (v) The mass of a boy. |
data. For example, the marks obtained | students "
obtained by 10 students are: 13 - } i g *ﬁ TeacHers Giiile
- Clear the difference between
.16, 11,19, 14, 13, 17, 15-17 4 discrete data and continuous
20, 15, 16 18 —20 - data by wusing real life
Total 10 - examples.

-

o <,
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'r(:l) ifference Between Discrete an ontmuous, Groupe an Ungr(;uped liata‘
Discrete Data 1 ( Continuous Data
(Ungrouped and grouped data)J Y L(Ungrouped and grouped data

@ A shopkeeper sold the following number @ A shopkeeper sold the following lengths

® of toys in 15 days: f!’ - of cloth (in metres) in 15 days:
- Yy
10, 15, 12, 13, 16, 12, 15, 10, 25, 3, 4.5, 105 1la |12, 15.5, 8.5,
13, 16, 12, 15, 12, 12, 15 7, 13, 5, 35, é@ S, 125
The data is called conti ngrouped data.
The data is called discrete ungrouped data. ungroup
When we arrange the discrete ungrouped data When we an‘ang\@:ontmuous ungrouped
in grouped or classes form, then it is called data in grou classes form, then it is
discrete grouped data. called cﬂ s grouped data.
( No. of toys sold No. of days f cloth (m) No. of days
10 2
< 4 4
1 0 g
12 5 Q)x 5 % .
13 2 x < 10 2
14 0 x < 13 4
15 4 X x < 16 2
16 N
Total 15
Total O L 4

Frequendy

A distribution L@\hat represents classes along with their respective class frequencies is called

table. o
[ Remember! |

Frequency is the number of times of a
repeated observation or value occurs in
any data. It is denoted by /.

frequency dist

other words, a listing of classes / groups and —

their frequencies 1s called frequency distribution.

Let us consider an example to learn how frequency

distribution is constructed.
The scores of 25 students in a test of 40 marks are given below:

26,33, 28, 35,29, 30, 38,37, 36,39,37,34,27, 37,40, 38,40, 38, 32,38, 39. 28, 37, 39, 33.
Construct a frequency distribution table with number of classes 5 .
m We arrange the data in groups or classes in the form of a table. Look at the given steps
carefully. (1) The largest value in the data is 40. (i1) The smallest value in the data is 26.
(ii1) The number of classes to be made is 5. (iv) The size of the class interval is found by the formula.

P _—
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Largest value — Smallest value 40-26 14

Size of class interval = = =—=28=3
Number of classes 5 5
So, the size of class interval will be 3.

(1) Make a table of five columns. Vot \%‘ Rememher' T

(11) Writedclass intervals in the 1% col}jlmn, tally marks in A tally is a mark made to

the 2" column, frequency in the 3" column, midpoints count the number of values

in the 4" column and class boundaries in the 5" column writ ainst the class

as headings. i"@ - Usually tally

s are grouped together

(ii1)  Make class intervals having size of 3. Start from the

) Qas a bundle of five ([{{|).
smallest value (see column 1). i.e., iP )

Frequency is the number of

26 — 28 and so on. In this group 26 is called the low;
limit of this group and 28 is called the upper Iiﬂ{\ L a certain class interval.
this group.

(iv)  Tally marks are used to count the given \@l in the given interval (see column 2).
(v) The number of times a value is repe

times a value is repeated in

class interval is known as frequency of that

group or class interval (see coluer
(vi)  Midpoint of the class interval i%e verag%er and lower limits of a class interval.
Lower limit + U imit %—r
Midpoint = p 5 Lt 27 (see column 4)

So, 27 is a midpoint of t ; gro $9pomt is also known as class mark. It is denoted by x.

(vii) Class bounda
. % @e obtained by “subtracting 0.5 from the lower class limit.
»  Upper ¢tass boundahes are obtained by “adding 0.5” to the upper class limit.

49 —— |
(L it—0.5)  (Upper limit +0.5) 15 A Keep in mind!
0. 28+0.5 - i
$ 25 g 2 ( 285 ) (See column 5) Class boundaries is mostly
’ ’ written as C.B.
 Class intervals Tally Marks Frequency Midpoint C.B
26 - 28 I 4 27 25.5-28.5
29 31 I 2 30 28.5-31.5
32-34 Il 4 33 31.5-34.5
35-37 M 6 36 345-375
38 — 40 ML 9 39 37.5-40.5
Total 25
\ J

o <
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The maximum temperature (in °C) of Lahore for 30 days in a year is given below:

36, 21, 18, 32, 15, 27, 18, 15 27, 15, 26, 16, 39, 25, 16,

39. 20, 25, 23, 39, 30, 15, 37, 16, 31, 28, 37, 36, 24, 32,
Construct the frequency distribution table for the given data with number of classes 5. Also find out
midpoints and class boundaries of this distribution.

m The largest value =39 ; The smallest value = 15

The number of classes as given =5 \ l
The size of class interval Largest value — Smallest value 24 ~ 5
e size of class interval = Nifibor 6F classes 0
i .
Midpoint of the class interval = L) 5 L = 32—4 =17 and so Oﬂi@ class interval.
Class boundaries = (15— 0.5)—( 19 + 0.5) @
14.5 — 19,5 and so on fay each class interval.
r(Class intervals | Tally Marks Frequw idpoint CB.
15-19 W 1 9 » 17 14.5-19.5
20-24 I Q;J 22 19.5-24.5
25-29 27 24.5-29.5
30-34 32 29.5-345
35-39 37 34.5-39.5
\ J
L. Write the djffagence between discrete data and continuous data.
Write the nce between grouped data and ungrouped data.
3 Sepa rete data and continuous data.
(1) The number of students in 7" class. (11) The weight of a bag
(i11)  The number of players in the ground (iv)  The speed of storm.
(v) The temperature of a room.
4. Read the frequency table given below and answer the following questions:

( Class intervals | Frequency (1) What is the size of class interval?

20 — 24 5 (ii) ~ What is the lower limit of the class interval 20 — 24?
2599 4 (iii)  What is the upper limit of the class interval 35 — 39?
30— 34 6 (iv)  What the midpoint of the class interval 30 — 34?
35139 5 (v) What the frequency of class interval 25 — 29?
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> The marks obtained by 35 students in a Mathematics test out of 100 marks are given below:
50, 49, 49, 47, 48, 34, 39, 78, 73, 67, 58, 56, 62, 46, 38, 42, 84, 60,
83, 50, 68, 60, 90, 70, 57, 57, 61, 49, 61, 58, 49, 79, 89, 77, 54.
Construct frequency distribution table with 10 number of classes. Also find midpoints and class
boundaries for each class interval

6. The number of electricity units consumed by 50 households in a low income group in a locality
of Lahore are given below:
125, 55, 83, 45, 55, 64, 136, 130, 91, 66, 86, 155, 54, 80, 2, 100;, 162,
113, 60, 93, 101, 104, 58, 111, 75, 113, 81, 96, 111, 96, 90, @ 55, 109, 155;

94, 66,129, 139, 99, 77, 83, 67, 69, 99, 97, 51, 97
Construct a frequency distribution table with 10 number of L[dbb@) calculate midpoints and
class boundaries.
e The scores in Science of 45 students are given below:
75, 61, 89, 65, 68, 75, 84, 67, 75, 74, 82, 62, 68, 95, 90, &2 63, 88, 72, 76, 66, 93,
78,73, 82,79, 75, 88, 94, 73, 77, 60, 69, 93, 74, 9, 60, 85, 96, 75, 78, 61
Construct a frequency distribution table with 0{ er of classes. Find midpoints and class

boundaries.
8. The masses of 40 students at a university, Q n bel

153, 144, 164, 138, 152, 135 , 135, 126, 132, 144, 148
138, 161, 145, 1?'6 1 A 142, 119, 157, 146, 154,
150, 156, 165, , 173, 147, 136, 142, 147
Find out midpoints and class(b\ ar1es uonstructing frequency distribution with 6 number
- Drawing and @ﬁ\‘ﬁrq{' f Bar Graphs, Line Graph and
Pie Grapp
Another way to repres e data e%ely 1s by means of graphic representation. Graphs bring salient
features of the da glance. The purpose of graph is to show the numerical data in visual form for
easy, clear and,qui derstanding. The different types of graph are bar graph, line graph, pie graph and
histogram. rn these graphs one by one.
i ) Ba¥ Graph )

A bar graph is a graphical representation of numerical data of different categories. In this presentation,
bars of different heights proportional to the values they represent are used. The bar graph is of two types

1.e., vertical bar graph and horizontal bar graph.
Example 3 A fruit seller sold the fruits on a day as given in the table.
( Fruits Apple Mangoes | Coconut | Pine apple | Papaya (l \
7 Vertical Horizontal
L Kilograms 50 60 20 30 40 bar graph | | bar graph

Draw the vertical and horizontal bar graphs for the above data.

- —
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Steps of drawing a vertical bar graph:

(1) Draw two lines OX and OY
perpendicular to each other i.e.,
X-axis and Y-axis.

(11)  Give the title for the graph. .

(ii1)  Write the name of fruits along OX
(horizontal line).

(iv)  Write the number of kilograms
along af(venical line).

(v) Draw bars for each fruit. The
heights of bars are equal to number
of kilograms.

(vi)  The width of bars are equal.

Since the bars are vertical, so the graph is

called vertical bar graph.

Steps of drawing a horizontal bar graph: &
§)) Draw two lines OX and OY which O
are perpendicular to each other Q\

X-axis and Y-axis. s\<
(ii) Write the title for the gra%
0 a

(1)  Write the number
along OX (hon ne).
(iv)  Write the@e of fruits along
he

_O_};(ve i@ ).

(V) Dr, s for each fruit. The
heights of bars are equal to number

of kilograms.
(vi)  The width of bars are equal.
Since, the bars are horizontal, the graph is

! yf: = @ Vertical bar graph of fruits
. sold by the shopkeeper
"E"GO-- |||I|Illsca’le|l|l|l|l
E} On X-axis: | square box =1 fruit
5-50 T On Y-axis: | square box=10kg
g.s 1 40 = I ! ! I = =y
St
2304 — s
E \
Z 1 20 = M
1 10 - - 0 — S — el
1 1 1 |
0 T T T i
Apple Mang Pme Papaya X

tal

&e. I?&ame of frults
pin —— |

f?;, Keep in mind! ———,

bar graph, bars are drawn vertically on X-axis. In
bar graph. bars are drawn horizontally on Y-axis.
o> J

known as horizontal bar graph.

U/_~

Na:me of l'rufits

i | _ Horizontal bar graph of fruits
sold by the shopkeeper

Papaya + ‘ ‘

Pine N e

apple _ [I|I|Illsc-ale|l|l|lll ]
‘ On X-axis: | squarebox=10kg
e On Y-axis: 1 square box =1 fruit
Coconut+ ! :
Mangoes+

Apple+ ‘

1

-t -
O 10 20 30 40 50 60 70 X
[ 7 Number of kilograms | |

N
-

Students will work in groups of 3 or 4. Students will sort the buttons by colour and will record the number of
buttons of each colour they received. Later they will create a bar graph that will display the data and answer

Activity | (he following simple questions. (i) What is the colour of buttons that are most in number? (ii) Which colour
= of buttons did you get least? (iii) Did you get any colour of buttons that are same in number?

Py,
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i AP e

;(a) Read'ng a Bar Graph . - Vertical bar grap.h of the
s B = favourite game of the students
Example -3 Read the vertlcal bar graph. N B S R =y,
Answer the following questions:

~
|

=]

=
]
T

On X-axis
| square box =1 game

On Y-axis

1 square box = 10 students

(1) How many students do like cricket?

(11) Which game is the most favourite for
the students?

(i11))  Which games are liked equally by the
students?

Number of students |

(iv) How many students do like hockey?
Which game is the least liked?

m (1) 40 students like cricket. —Tod—a=

— N W B L o =

ol o O o o o ©

| 1 | i I l 1
L} T

— : ! j -

P ¥ T T
. Cricket K H()Lkey demmﬂon Volley -
(11) ]l:oci;bal{m;s tthe most favourite game _ & FNime i | Bl
or the students. -
(i11))  Cricket and volleyball are liked equally S

by the students.
(iv) 20 students like hockey.

(v) Hockey is the least liked by the Studen{Q
ii) CLine Graph)

It is a type of graph that shows inforr@n whic

drawn by using several points whic onngc

Example 5 The sale of a om Jan

( Months January |F Mat April May June ﬁ - ~Keep in mind! W
T

equency is along Y-axis in vertical bar

sho
gﬁi\@long X-axis in horizontal bar graph.

is nged over the period of time. A line graph is
line segments.

to June is given below in a table and interpret it.

ine graph is used fo

LSelling (Rs.) 5000\& 0 W 3000 2000 5000 . continuous data.

h

Draw a line h. . — : :
: % - The line graph for the sale of a shop ‘
OX N which are perpendicular to each other. - |
" 2 N -axis: =
X-axis represthts the months and Y-axis represents the |  p L On X-axis: I square box = I month
; On Y-axis: | square box =Rs. 1000
sale of a shop. Points (dots) on the graph represent data. 2 5000 4+ .
The points are the sale of the shop that match with the = = |
months on the X-axis. From the drawn graph we can ’
. . <3000+
read the information about sale of the shop, e.g.,
h . . = 2000 1+
(1) The maximum sale of the shop was in the
months of January and June e
.. - . s |
(i) ~ The minimum sale of the shop was in the month 0 Jan F¥b Mar Apr May Juhe }I( z

(1ii)  The sale of shop in the month of January and June are equal, February and April are also equal.
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iiD—{Pie Chart/ Pie Graph)

This type of graph represents the data in a circular shape. The arc length of

|

.1, Keep in mind! [~
S E—
slices of pie shows the proportional size of the data. This is a pictorial | Pie chart is also known as

representation of data. L Seular graph.

Example 6 The marks out of 50 obtained by Humnah in the yearly examination is given below:

m (Suhject English | Urdu Math Islamiyat
| Obtained marks | 30 25 50 38

Now, represent the data by using a pie graph. :
Add all the values to get the total : ' To the degree of each pie

Total =30+ 25 +50+40+35=180 sector, we will
Value of each component

Science
40

11 central angle i.e., 360°.

]

Angle of each sector = Skill Practice
Sum of values of all compg@ ——
/5 = ™ » In which subject, Humnah got
Subject | Number of graph Angle of the sector _ hie highestmarks?
& » In which subject, Humnah got
English 30 ﬁ X 360° = C h the least marks?
- -
Urdu 25 \Q e : ‘5} A Keep in mind! |
(i
Angle can be drawn clockwise or
Math 50 counter clockwise.
K
Science 40 o.\
( - 1 English
-
. @ [ Urdu
Islamiyat Q % 360° =70° [ Math
[ Science
a circle of any suitable radius and [ Islamiyat

or, draw angles of each sector.

The following is the online game link for interpreting and constructing pie chart:

|
Search out | https://www.transum.org/software/SW/Starter of the day/Students/Pie Charts.asp

Histogram>

Histogram is another graphical way to represent the data.

J

Comparison between graphs

Histogram is similar to bar graph, but it is constructed for a
frequency distribution. Histogram is a graph which consists of
rectangular bars of equal width without any gaps. Histogram
can be drawn for continuous and discrete data.

Bar graph is drawn
for categorical or
qualitative data and
gaps exist within
the bars.

Histogram is drawn
only for numerical
data or quantitative
data (discrete and
continuous data)
and there is no gaps
with the bars.




Steps of drawing a histogram: A

it |

(1) Draw two lines OX and OY perpendicular to | 50 ‘ ‘

each other. E‘ 40 ‘

(ii) Give the title for the histogram. -%‘ {30 }

(iii)  Make class boundaries of each class interval h_"zﬂ" ‘
along X-axis. “0' | 1 ]

(iv)  Write f’requency along Y-axis. L i .. aEEie:.S 0 s {{’
(v) The width of bars are equal. “TThe height of b \Bm;’(;?é q:ul:;lf “Vr;&t(hyr

(vi)  The height of each bar is equal to the }' the frequen | andnog gaps . J

{parg;:-ﬁularc

frequency of that class interval. T g

[ Histogram ]

. . . A
D—{Hlstogram giConanons Data) & [ Histoglram of ] [ Histogrlam of ]
3°

continuous data discrete data

The table given below shows the daily income (in

(Daily income (in Rupees)| 401 - 900 1400 (@ — 1900 | 1901 - 2400 | 2401 — 2900
Number of workers 50 7 120 60 20
L Mo

- L . PR ; ;
Daily Income| Number % u A ” Histogram of daily income
(in Rupees) | of workers \@ \'xp Y+ of group of factory workers
401 — 900 0, @N00. (0’ — T Scale) 1 — _
On X-axis:
901 — 1400 w& 9008 1400.5 1 o
1401 — 1900 \020 1400.5 — 1900.5 On Yeaxis:
1901 — 24 60 1900.5 — 2400.5 i | 1 square box =20 workers |
2401 - 20 |2400.5-2900.5| |27
T :5:*80 T
L otal 320 g
=

g Teachers' Guide

Set up groups that collect, arrange and display different
kinds of data through different methods including
questionnaires, experiments, databases and electronic

A 4

media. Ask students to construct frequency tables from
that data and choose the most appropriate graph to

represent it. The groups may give a presentation at the
end of their data collection. - Class boundaries
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iD—{Histogram of Discrete Data)

The table given below shows the number of magazines read by the women in a month is recorded:

( Number of magazines | 2 : 4 5 6
L Number of women 25 10 20 18 15 3
7. S A N E— — —
¥ Histogram of number of
301 magazines read by women
Bag 1
E
?‘r.gg '
e On%
_E_IS— 1# x= 1 magazine
E d
2 10 @i ~Axis:
& uare box =5 women
5 - 1 \
0
6 :
Number 01 Magazm

Selectlon of an Approplainq Gra @\' a Given Data >

Bar Graph Bar graph is used to r 1t1es in different categories. It is used for |
quahtatlve data. e. g favourite colour W studer{ cOtour of eyes, favourite fruits of the students etc.

e s A, o e i

Lllle Graph " Line graph is o re !ea the data which is changed over the period of time. |
e per&'e. g., the production of potatoes in the last five years, the

It shows the | trend in a partic

(number of toys sold in the
’ A Y

Pie Graph _: Pie h is usedor the comparison of parts of a whole. It tells us how a whole is |

divided into differ ctors. Pie graph is also used for the qualitative and ordinal data. e.g., the colour
so on) etc

(of carinap r\@ositioned the different number of chairs in an order (1%, 2", 3", ... . )
[ Hlstog& . Histogram is a special type of bar graph. It is a way of summarizing the |

quant1tat1ve data that is measured on an interval scale. Quantitative data can be discrete or continuous.
©.8., the height of the students in the class, the number of times a head occurred in tossing 50 times.

- EXERCISE 5.2

1. A survey was conducted from the students of grade-7 and asked the students about their favourite
season. Draw horizontal bar graph and vertical bar graph for the following table:

(Number of seasons Winter Summer Spring Autumn
| Number of students | 38 20 45 25
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Answer the following questions:

(a) How many students are there altogether in the class?  (b) How many students chose summer?

(¢) How many more students chose winter than autumn?

(d) Which season is the most liked by the students? (e) Which season is the least liked by the students?

2. Use the information given in the table to make a line graph and answer the following questions.
(Time 5PM | 6PM | 7PM | 8PM | 9PM | 10PM | 11PM
Number of diners 19 25 15 30 35 32 10

(a) During which 1 hour interval did the greatest decrease in the number of ceur?

(b) What was the difference in the number of diners between the hours W@t e restaurant was the

most crowded and the least crowded?
3 The table shows the vehicles that Tahir saw on the road durla*a articular time. Draw a pie

graph. (N ame of Vehicles Car Bicycle oﬁbl@ Rickshaw | Van Bus
| Number of Vehicles| 100 20 , 13 80 10 25

Answer the following questions: «v

(a) How many more cars did Tahir see than the bus? hich vehicle did Tahir see the most?

(¢) Which vehicle did Tahir see the least? Q many vehicles were there altogether?
4. The following frequency table show h‘§'Qnumb @)als made by a player in 70 football

matches. Represent the following ta

h:s@g d interpret it.

(Number of goals 1 3, o 4 5 6 7
|Number of matches| 20 N 18 5 9 5
sﬁnumber of school bags sold by shopkeepers. Also tell

5. The following frequenc \e :,ho&g
how many shopkeep@ @5

(Number of school bagd 51-260 | 261 -270 | 271280 | 281290 | 291 — 300
LNumber of sho 10 20 13 7 18

ther? Draw histogram for the given table.

The ¥l lable shows the lengths of 320 ribbons. Construct histograms for the given data:

Length Tm) of ribbons S<esll) | 10=x=15 | 1o <x<20 | 2W<sx=<25 | 23<x=30

LNumber of ribbons 80 60 50 35 95

7 Make a table and draw the appropriate graph for the following data. Also explain why did you
choose this graph?
(1) A bag contains 150 balls of different colours. There are 50 red balls, 20 blue balls,
30 green balls, 15 black balls and 35 yellow balls.
(i1) Azhar rolled a dice 200 times. The number "1" was occured 20 times, the number "2" was
occured 35 times, the number "3" was occured 40 times, the number "4" was occured 25
times, the number "5" was occured 53 times and the number "6" was occured 27 times.

o <,
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Measures of Central Tendencey>

Measure of central tendency are used to describe the middle or centre value of a data set. In real life, the
collection of data is around us, e.g., the height of 10 people, the wages of 15 employees and record the
marks obtained by the 80 students. But how can you take further information e,g., if we want to find out the
mean height of the 10 people, the average wages of the 15 employees and the average of obtained marks by
80 students. In such situations, mean, median and mode are used to find out the average height, average
wages and average marks of the given data set. Now we learn how to calculate mean, %an and mode.

i —{ Mean )

Mean or arithmetic mean is usually used in most of the situations in our daj . It tells us the middle
value of the given data set. e.g., average weight of the students in a\ mean/average of annual

production of a country, average/mean of income of employees in a , mean of annual report of a
— |
SouALEY, ; 4 Keep in mind! —————
Sum of all values N — '
Average or mean = _
Total number of values x is a symbol for mean)
If x.. x.. x % are values of the data and the b 1 used for sum. It is read as sigma or summation. |
12 22 A =2b I =4
. — |
number of values is #, then Skill Practice
bl o g ol e e e o ——

Collect data of ages of 10 students

Mean(x) = P & \Q
Let us apply this formula for finding the me the % examples:| and find the mean of that data.
Example 7 The number of eg cted &days from a small poultry form are:

92, 110, 90, 95’ 05 a Find the mean of the eggs per day.

“Soin wg

Me n(

|

Skill Practice
T—

¢ Find the mean of the first ten

of all values

tal number of values
F 92+ 110+90+95+ 115+ 105+ 100
whole numbers.

7
@ — 101 = Find the mean of the first
cges 5 prime numbers.

Thus, the mean of the eggs collected per day is 101.

Example 8 A player scored runs in 10 cricket matches as:
105, 98, 75, 100, 105, 125, 56, 112, 80 and 64. Find the mean runs he scored in these matches.

m We know that, Mean(x) = —

105+98+75+100+ 105+ 125 +56 + 112 + 80 + 64

]

Skill Practice
—

10 The mean of 8, 11, 6, 14, x and 13
— 920 =92 runs is 66. Find the value of the
10 observation x.

Thus, mean score per match is 92 runs.

o <,
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iD—{Median)

If the values of a data are arranged in an ascending or descending order, the middle value is called the
median of the data set. In the given data,
(1) If number of values is odd, the middle value is the median of the data set and can be found as:

n+1Yym
[ 5 ] term, where » = Total number of terms

(i1) If number of values is even, the mean of two middle values is the median oﬂ@lata set.
Example 9 Find the median of the given data: 39, 33, 37, 41, 43, 36, 34

IEW Ve arrange the given data in an ascending order. \00

133, 3, 36 3 3% 41, 43,
Since, the total number of values is 7. i.e., odd, the middle value is rr@*(.‘Median is found as:

. (n+ 1w 7+ 1\n & e
Median = 2 term = {—) term Skill Practice |
—
8\t A @ Find the median of the following data.
= [5) term =4" term = 37 « .

27, 39,49, 20, 21, 28, 38
Thus, median of the given data is 37. « 10,19, 54,80, 15, 16

Example 10 Find the medlan of the fol §deata « 47,41, 52, 43,56, 35,49, 55,42

39, 33, e 12,17,3,14,5,8,7,15

o 4
m We arrange the given dat an as g order

33, 36 | ; |
1225 Bl
Here, the number of terms is 6, 1.6’E &o qx dian is the mean of two

|
middle terms. The 3" term and are values of the data set. Skill Practice
rd —
Median = [3 te toEm + 39) — [?_6 J =38 Find mean and median of given data
2 2 sets: + First 10 even numbers.
Thus of the given data is 38 * Odd numbers between 50 and 70.

+ Multiples of 15 below 100.

Mo
Mode is the'mipst frequently occurred value in the given data.

* If number of values occur not more than once, then the data has no mode.
« [If two or more values occur with same number of times, then there is more than one mode.

Example 11 Find the mode of the given data: (1) 2,4,6,8,9,10,12
(ii) 3.4.3.5.6,3.'7 (i)  3,6,8,9,8,10,12, 18,6, 18

I o 246891012

In the above data, none of the value occur more than once. Therefore, the given data has no mode.

(11) 3,4,3,5,6,3,7
In this data, the most occurred value is 3 (occurred three times). Therefore, 3 is the mode of the given
data set.
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(i)  3,6,8,9,8,10,12, 18,6, 18
In this data, the values 6, 8 and 18 is occurred two times. Therefore, 6, 8 and 18 are three modes of the
glven data set

&

? Choose an Approprlate Measure of Central Tendéncy

A AL oA R A i o o ARES A

The mass (m kg) of 10 persons, are given: 65, 70, 68, 72 , 79, 79,
75, 67, 79, 66.Find the average mass of a person. To find the average

\“%‘4 Why we use mean? |

In such situation, mean 1s the best
mass of the persons, we will use the following formula:

. xx 65+70+68+72+79+79+75+67+79+66
Mean(x) = — =
n

average beclyst there is no extreme
value, m e or small value in

10 the da
_m O
10 @
Thus, the average mass of a person is 72 kg. +

The marks of students in a class are: 1, 2, 4, 5, 3, 2, 25. Find the @ marks of a student.
XX l+2+4+5+3+2+25 42

Mean(x) = — = =6 \i{‘ Why we use median?L_
Median: Wi h ., d d d {l
edian: We arrange the glven ata in an ascen mg or In such situation, median i§ better
1 1, 2, ) 4, measure because 25 is much greater
Since, the total number of valucs is 7 i.e., od m1d @10 is | than other values and because of 25
median. Median is found as: the mean has come out 6, which is
) n+ away from the other values. So, it is
Median = [ ] term = Q \\better to take median. )
8 th
[ hus median is 3 —
/' Why we use mode?
‘a —
s. S

Mode: Sana has 50 coloure &1 25 red pencils, 5 blue R
] In such situation the mode would
pencils, 8 green pencils, yellow pencils. The mode

would be the most amoufi® of the type of pencil. This would be the

be an appropriate measure because
the mode is mostly appropriate for

red pencil in thlS ca 0, the mode is 50. qualitative data.

j-{@%’ Grouped Data)

If x,, x,, x,,..., X, are the class marks for » values in data and /,, ., f,, ..., f, are their respective frequencies,

b

then mean is calculated as:
Mean - j;x] + fz:xz + .f;xs + + ,‘:xn
K¥ L+ L¥atf
fx,
X,

i

Mean = ,wherei=1,2,3,...,n

We calculate the mean of grouped data with the help of the example.

-_!?g;_”lieﬂc_hprs' Guide

Generate a discussion on situations where mean, median or mode is most appropriate choice of average,
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Example 12 The following data shows the marks obtained by 50 students in Mathematics test.

(Obtained marks 26-30 | 31-35 | 36-40 | 41-45 | 46-50
LNumber of students 3 7 12 16 12
Calculate the average of obtained marks.
( Marks Number of student (f) | Class Marks (x) Jx |
26 -30 3 28 $ 84
31-35 7 33 O" i

36 - 40 12 38 \OCJ 456
41-45 16 43 X 688
46 - 50 12 “\" 576
Total £f=50 2035
Mean = 2, J0B =40.7 Hence, the a)@f obtained marks is 40.7 marks.

%, 50
———— O

! Comparlson of Mean, Me i n and Mode
By comparing mean, mcdlan and mode we iaer out t @’pmcal relation between mean, median

and mode. Negative sk distri Positive skewed distribution

Mean < Medid Tode Mean > Median > Mode

If the values of mean,
median and mode differ,

then the distribution is CES Z S
: n Mode Mode Mean
skewed or asymmetric. @ M Median

:\.0 Symmetric distribution

Mean = Median = Mode
If the values of median and mode are
equal, then the d@on 1s symmetric.

Example 13

50% [50%

Mean
Median
Mode

Find mean, median and mode of the given data set, compare and tell the shape of

distribution. 5, 6, 7, 8,9, 10, 11, 10, 9

m After calculating its mean, median and mode, the values are:

Mean = 8.33, Median = 9, Mode = 10

As, mean < median < mode. So, the distribution is negatively skewed.

: : — |
&7, = A Keep in mind! |

e B —

Mean is preferred over median and mode because all values in the data are used in it.
Median is useful when data has extreme values.
Mode is used when most common value is required.
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6.

e
EXERCISE 5.3

Find the mean of the following data:

(1) 42,40, 47, 35, 41, 50, 55, 30, 32, 45 (ii)
(i) 56,71, 78, 67,76, 62, 56, 77, 76, 63

Compare mean, median and mode, and also tell the shape of the distribution of the given data:

25,29, 12,15, 31, 36,38, 40,30

(1) 20, 25, 21, 24, 22, 18, 32, 20 @ 9,13,9,19,21, 15, 30, 35, 91
(i) 24, 80, 50 55, 66, 68, 79, 80, 80 ,95 (iv)  6,6,6,6, 76, 6,6,6,6,6
Find average of the given data by using an appropriate measure of cent ency.

@{) 10,15,7,8, 11,12,5,3.4,5,9, 11,12, 14,8,7,6, 5,4,9 (i 76,3,9,45

(ii1) In a class, 40 students have black eyes and 50 students have eyes.

Compute mean, median and mode.
The mean mass of 10 sacks of rice is 50.25kg. The massp&f%cks of rice (in kg) are:
49.5, 55.75, 50.5, 51.75, 48.25, 54.23, 55.26, 53.25
What is the mass of 10" sack? Also find median a
The average height of 15 students is 5. 3f’{ Th

4.8, 8.2, 5.1, 4.7, 435, 5.2, 54, 55, 8 4.8, 4.9, 45, 4.6
Find the height of 15" student. Also ﬁnd ian an@

Find the mean of the given data.

6-10 11 21-25 26-30

(\20 R 25 15 10

( Class Interval
L Frequency 17

Find the mean of the give;;l:

( a, ) 16 18 20
L f ‘E@ ‘; 0 105 95 115

SUMMARY J

Statisti
conc

é,co A

ollection of data and then organizing, presenting, analyzing describing and drawing

ased on data.

A distribution / table that represents classes along with their respective class frequencies is called

frequency distribution/table.
Frequency is the number of times of a repeated observation or value occurs in any data.

Bar graph is used for qualitative data, line graph is used to represent the data which is changed our the
period of time and pie graph is used for the comparison of parts of a whole. Histogram is a way of
summarizing the quantitative data that is measured on an interval scale.

Mean is preferred over median and mode because all values in the data are used in it.

Median is preferred because it is not affected by the extreme values of the data.

Mode is used where the most common or model value is required.

.,




Sub-domain Probability

Students' Learning Outcomes

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

. Explain and compute the probability of; certain events, impossible events and comp]er@of an event. (including

real-world word problems).

g’

Introduction ‘\C \@
In our daily life, we usually make statemcm®1 h c@@‘ predicted with total certainty such as:
¥aa!  « I will win this game. ? K -
)¢ 1 shall probably go Kt@f is n@
e Itis likely to rain t @ \'

All the above statement:I predict ith total certainty.
Mathematics makes it p le for us'¥Q represent the chance of
an event occurrin erically using the idea of probability.

'.‘{h . e ——
—'m““ sj ity ¢ 1,2, Important Information
(Probability the chance of ‘ The word “Probability” is derived Girol Cardano is kn
occurence of an event. from the Latin word “Probabilitas”. g o Laiown

" Tt means “probity”. as the father of probability

Basic Concepts of Probability>

D—(Experiment)

In statistics, the term experiment describes any process
which generates outcomes. For example,

» The tossing of a coin is considered as experiment.

* The rolling of a dice is another example of experiment. |§

-
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ii Outco mes)

The results of an experiment are known as outcomes. e.g., the possible
outcomes of tossing a coin are head or tail and the possible outcomes of

rolling a dice are lor 2 or 3 or 4 or 5 or 6.
|

N1 Remember!
—
*  The possible number of outcomes in tossing a coin is 2.

The possible number of outcomes in rolling a dice is 6.

iii Favourable outcome)

An outcome that represents how many times we expect the

things to be happen, is called favourable outcome. e.g.,

*  When we toss a coin, there is one (1) favourable outcome
of getting “head”

« When we roll a dice, there are three (3) favp@

outcomes of getting even numbers i.e., {2,4,6}

*  When we participate in a game there is one rablg

outcome to win. ‘\
i\D—{Sample space) O

The set of all possible outcomes of @l«perimeﬁ is called
sample space. It is denoted by "S™ xampﬂs
ossibldoutcomes of that

il then @ple space will be:
cad = tail

j Qe possible outcomes of that experiment
are 1, 2, and 6, then the sample space will be:
S={ID 3 !4!516}”1(5‘):6

D—{Event)

* If we toss a coin once,

experiment are head
S={H,T},w
n(S)=2

 [If we roll

The set of outcomes of an experiment is called an event. It is

denoted by E. For example,

*  While tossing a coin getting head is an event, so £ = {H}

*  While rolling a dice, getting an odd number is an event.
So, E={1,3,5},n(E)=3

* While participating in a game getting win is also an event.
So, E = {win}, n(E)=1

P

\?J Remember!
—
The number of favourable outcomes

is always less than or equal to total
number of outcomes.

ikl ]
/—@—! Keep in mind ;
T—

When we write all the possible

outcomes within the curly bracket

“{ }"is known as sample space.

Each element of the sample space is
called sample point.

= ]
_I__‘_i"';‘g_:-af ‘Do you know? |
N —
Certain event is also known as sure
event.

o

\
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Experiment Outcomes Sample space Event
Tossing a coin H,T S={H,T} E={H},E={T}
. E={1},E={2},E=1{2,3
Rollingadice | 1.2.3.4,5,6 | S={1,2.3,4,5.6) o
; [RIBEIE | s={1.2.6],@ |Ee={1},£={2}, £={3l.[4]}, £={4}
Pick a card at random miniml® EACATAE)] E-@D. £-{E, .3}

Type of Events ) 6&

(i) Certain event (i)  Impossible event @ Likely event
(iv)  Unlikely event (v) Equally likely event \\'Q
1 . |
D—{Certaln Evena Key fact! |
—

The probability of a certain event is
always equal to one (1).

An event which is sure to occur in any given experiment is cau&
certain event. e.g., if today is Thursday, then tomorrow is “%{ 1

a certain event.

ii>—<lmpossible Event) Q
When an event cannot occur in any given experl(t s cal n 1mp033kb1e event. For example
*  While tossing a coin, the outcomes “bot &, and t ) S

impossible event. %7
* While rolling a dice, the outcomeQf b is an
impossible event. (\{
Teachers can share the following orQ: bability
illIps:_-".-"w\\-'w.i_x].com.-"mall\-’g@_ ¥certailg ble-unlikely-and-impossible The probability of an impossible
- event is always Zero (0).

Brain Teaser! —
—

Think any two more examples
regarding impossible events,

A

=/

|
Key fact! ———

iii Likely event

An event is calle@y event which will probably occur. In other words,
there will b e
pick out re Is.

r chance that the event will occur. e.g., it is likely to

]
Skill Practice

.}
Key fact! |

I—
A weather forecaster forecasts that there is 90% chance
of rain today. Is it more likely to rain for today?

ixD—(Unlikely evenB

An event is called unlikely event which will not probably occur. In other words, there will be less chance

The probability of a likely
event is close to 1.

that the event will occur. e.g., it is unlikely to pick out pink ball.

= iTea_chers' Guide

Explain two or more examples on certain event by using real life situation.

i
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\D—{Equally likely even@ /—-@5'_‘ Brain Teaser!

—

The events are called equally likely events which have equal | 18 this equally likely

to pick out green

chance of occurrence. For example,
balls?

* In tossing a fair coin, the chance of occurrence of head or

tail is equal. These events are called equally likely events.

* Inrolling a fair dice, the chance of occurence of the number 1, 2, 3, 4, 5 or 6 is equal. These events
are callcd equally Ilke]y events %

Certain to
choose
pink ball

Likely to
choose
- pink ball

Impossible
to choose
pink ball

Equally likely
to choose

100% 2 0%
|Oi— +  Write five things which y ely to &y and 5 things which you are un]ike]yh"
Challenge | to do in your complete day ite ? ch will have zero chances to happen.

J i __-_
Computation of ﬁ@abﬂ)@ @5 Brain Teaser! |
I—
The probability of an event is ca thwﬂ%wmg formula:
mbe?ﬁi'ﬁw

In tossing a 5 rupees coin, are the
ourable outcomes

Probability of
robability of an K aber of possible outcomes
??(E)

events equally likely?

— )

P(E) = Remember!
[ —
P(E) = Probab @the event E The probability of an event is always
n(E)=N favourable outcomes between 0 and 1. (0 and 1 inclusive)

n(S) = Total number of possible outcomes i.e.,sample space (5). iLe,0<PA)<1

D—(Probabi]ity of Certain Event)

If an event is sure to occur, its probability is 1. It means that the probability of a certain eventis 1. e.g.,

Suppose a dice has the number “2” on all faces if we roll this dice, what
7 is the probability to get the number 2?

_@ Teachers' Guide

‘ Clear the concept of likely event, unlikely event, certain event, impossible event and

 equally likely event by using different colours of balls, pencils etc.
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The number *“2” appears every time, if we roll the dice several times. Thus, the number of favourable
outcomes is 1. The total number of possible outcomes is also 1. i.e., n(S) =1

Hence, the probability of getting the number 2 is:  P(E) = mE) =1

n(S)
iD—(Probability of Impossible Event)

If an event cannot occur, its probability is 0. It means that the probability of impossible event is 0. e.g.,

ﬁA When we roll a dice, what is the probability to get number “8” ?
As we know that the number “8” will never appear on this dice in any situatio O
Thus, the number of favourable outcomes is 0 i.e. n(£) = 0 and the numb sible outcomes is 6.

i.e., n(S)= 6. Hence the probability of getting the number 8 is: P(E) % = % =1
@—(Probabi]ity of Complement Event) /&

A complement of an event “E”is the event that “E” does ur. It ( E E' ]
is denoted by E'or E. e.g., tossing a coin to get head i.€ Y=Y Head} L {Head} {Trail} J
and the complement of event E is not head i.e., E'= {Tai

@ - When we roll a dice, what is the probab IIQ
I 7 () getting the number 2 (ii) not %g he u@
,1:no

(i) P(getting number 2) P(not getting number 2)
Let E be the event of getting b mber O\ Let E£' be the event of not getting the number 2.
E={2}, n(E)—l K P(E")= l—fi(f‘)
PEY=1--
) 6
6-1 5
PEY= — ==
(E") F
A — |
/—%—‘ Keepinmind [,
/ o
The sum of P(A) and P(A")is always equal to 1.
The complement of an event is obtained / calculated P(A) + P(4") = P(§5)
by subtracting the probability of event “4” from 1. As PS)=1
Bld) =1 ~P(4) L P(A)+ P(4") =1
=4

)
Activity
—

Bring a dice to the classroom and allow the students to play with it. Then ask the following questions:

(i) What is the probability of rolling a 3? (ii) What is the probability of rolling less than 5?

(iii) What is the probability of rolling not more than 4?  (iv) What is the probability of rolling an even number?

(v) What is the probability of rolling an odd number?  (vi) What is the probability of rolling not a prime number?

(vii) What is the probability of rolling not an even prime number?

- —
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Example 1 Two fair coins are tossed. What is the probability of getting 2 heads? Also find the
complement of this event.

When two fair coins are tossed, then sample space will be:

S={HH, HT, TH, TT} ; n(S)=4 | ~Zen g -~
Let “E” be the event of getting 2 heads

E— |

Skill Practice -

T—
Can you find out the total

H HH HT number of possible outcomes
E=/{HH! : =1 when 3 coins are tossed?
{HH} ; n(E) T 1t 1T 2 )
The complement of the event is: P(E") = 1 — P(E) To kﬂm’QSﬁble outcomes of an
| 4_1 experigfoyt Ve can use the following
PEY)=1--=—=

i for
4 4 4 &%1 possible outcomeg) " PTES
e

3 2= . o
Hence, P(E) 3% and (P(E") = Z ®.. 2 =4 (When 2 times a coin is tossed)

@k dig (When 3 times a coin is tossed) )
Example 2 If Ahmad rolled two fair dice, ﬁn:m{p&bability of getting:

(1) odd numbers on both dice no @dd number on both the dice

(iii)  odd number on the 17 dice and evep nithfiber on 2“\ .
(iv)  at least the number 4 on the 1" di&d nu @n the 2™ dice.
(v) Find the complement of the even @iv).

m When two fair dice@led, '@hﬂ sample space will be:
*

(i) Odd numbers on both the (%\ \' [ 2" dice
. 1 i 3 4 5 6
LetAbethe.""°”°’°ﬂ’?}"““ © LD | (L2 | (1L3) ] (LY | (L5 (16
on both the dice. . 2D |22 @3] 2|25 26
A= {(1, 1), (1LL 5), G, 1), (3, 3),
(3, 5\ (EN5, 3), (5. 5))

ce

SN[ W | —

G.1)]1 3,2 (3,3 |3,49 | 3,5 ]| @3,6)
4,1 42 43| &4 | 45| 46
G, D[ 5,2) 53] 65,4 6,5 | 65,6
nd)y 9 1 (6,1) | (6,2) | (6,3) | (6,4) | (6,5) | (6,6)
PA)=——=—=— T

nS) 36 4 n(S) =36
(i) no odd number on both the dice.
Let A" be the event of not getting odd number on both dice.

P(A4")=1- P(4)

1 4-1 3
Pidy=1—==1"22
(4" 7

4 4
- @Teacheﬁ' Guide

Give examples to explain complements of events. e.g., if the desired outcome is head on a flipped coin, the complement

l'ﬂ.‘ di

r

is tail. The complement rule states that the sum of the probabilities of an event and its complement must be equal to 1.

\
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Odd number on the 1" (iv)
number on 2™ dice.

(iii) dice and even at least the number 4 on the 1" dice and
the number 6 on the 2™ dice.
Let B be the event of getting odd number on
1" dice and even numbers on 2" dice.

={(1,2), (1,4), (1, 6), (3, 2), (3, 4), (3, 6),

(5,2),(5,4), (5, 6)}

Let C be the event of getting at least the number 4
on 1" dice and the number 6 on the 2™ dice.
={(4,6), (5, 6), (6, 6)}

n(C)=3

n(B) =9 R
p(3)=@=2=1 ') n(S) 12
n(S) 36 4

;ractice —_—

ool, 95 play cricket, 120 play

(v) Find the complement of the event in part (iv).

Out of 300 students
Let C' be the complement of event C. -y W

football, 80 all and 5 don’t play any games. If
P(C)= 1_ one student is cigsen at random, find the probability that
12 @w plays volleyball
P(C)=1-PC) he plays cricket
P(CH=1- L 12-1 ﬂ hefshe plays football )
12 1 2 12

Example 3 An urn contains 10 blue ca:

A card is chosen at random from the urn. W

(1) blue card (11) Q{een car

(iv)  yellow card

m Total number 0

(1) P(Blue card)

Let 4 be the ev
=10
10

s—l

Blue ¢

Total num@ s=n(S) =30
nd)_10 _1
Py o=
nS) 30 3
(i)  P(Not blue card)
Let A" be the event of choosing not blue card
PA"Y=1-P4)
1
PA4)=1-—
(4") -
=1 2
PA)=——==
(4") ——

g reen

the

d 12 yellow cards.
T ity of choosing:

(1i1)

not blue card

g 12=20
@’ v
0051% card

P(Green card)
Let B be the event of choosing green card
Green cards =8

n(B) =8
Total number of cards = n(S) = 30
nB) 8 _4
BEY=—t= o =
n(S) 30 15

— |
7@$ Challenge
o

« Can you find out the complement of
choosing green card?

*  Find the probability of choosing a red card.
Also tell the name of the event.

+ Find the probability of choosing a card.

Also tell the name of the event.

\
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(iv)  P(Yellow card) (v) P(Not yellow card)
Let C be the event of choosing yellow card

Let C' be the event of choosing not yellow card
Yellow card =12

n(C) =12 P(C')=1-P(C)
Total number of cards = n(S) = 30 P(C=1- 2
5
_nC)_12 5-3
PO= 2™ 30 FEE SN E
pcy=5_2 O
ST

P(C) =
@ Skill Practice >_.¢'

A bag contains 50 marbles out of which 28 are red and 22 are blue. If a «&wked at random from the bag. What
is the probability that it will be:

(1) a red marble (i1) a blue marble (iii) nota b (iv) a marble (v) agreen marble

Complete the following:

Sr. No. P(A")
0]

2
5

1

19

1

6

b j

2. Zain rolled a fair dice. What will be the probability of getting number divisible by 3? Also find
the probability of number not divisible by 3.
3. Shahzad throws a pair of fair dice. What will be the probability of getting:
(1) number 6 on the 1" dice and at least 4 on the 2™ dice.
(i1)  no odd number on both the dice.
(111)  sum of dots on both the dice is at least 7.
(iv)  difference between the dots is equal to 3.
(v) sum of dots on both the dice is equal to 15.
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A letter is chosen at random from the word "PROBABILITY" Find the probability of the

following:

i  PB) (i) P(4) (i) P(I) (iv)  P(B")
(v) P(vowel) (vi)  P(consonant) (vit)  P(G) (viii) P(a letter)
A pair of fair coin is tossed, Find the probability of getting

(1) at least one head (i1) at least one tail

(iii)  two tails (iv)  three heads. l

A box has 15 pencils, 8 sharpeners, 12 erasers and 2 rulers. Find the pr of choosing:

(1) a pencil (i)  aruler Q

(iii)  not a sharpener (iv)  not an eraser M

(v) a book (vi)  an eraser &@m

The probability that the team will win the cricket maigch is 0.79. What will be the probability of
the team will not win the cricket match? %

A box has 8 red balls, 9 white balls, Q@a]]s and 5 blue balls. Find the probability of

obtaining.

(1) a white ball (ii) 6@ a% (iii)  a green ball
(iv)  notared ball (v) b (vi a black ball (vil) not a white ball

The word “Probability”’ ve Latin word “Probabilitas™. It means “probity”
Probability is the qh% occ ofanevent.
The results of an experiment are knbwn as outcomes.

An outcomeﬁpresents how many times we expect the things to be happen, is called favourable

‘ S‘@/IARY ~

outco

Thes all possible outcomes of an experiment is called sample space.

The set of outcomes of an experiment is called an event.

Anevent which is sure to occur in any given experiment is called a certain event.
When an event cannot occur in any given experiment, it is called an impossible event.
Aneventis called likely event which will probably occur.

Aneventis called unlikely event which will not probably occur.

The events are called equally likely events which have equal chance of occurrence.

The probability of an event is calculated by the following formula:

. Number of favourable outcomes n(E)
Probability of an event = - = P(E) =——
Total number of possible outcomes n(S) /

Py,
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REVIEW EXERCISE 5 J

Choose the correct option:

(1)

(i)

(ii1)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

The singular of data is:

(a) graph (b) datum (c) values (d) observations
Ungrouped data is also known as: k
(a) qualitative data (b) grouped data 0

(c) raw data (d) quantitz:t\‘@a

Pie graph is also called:

(a) circular graph (b) bar graph (c) lin&graph (d) histogram

Which of the following graph is suilable’« e data is given in continuous frequency
distribution?

(a) Bar graph Q ine graph

(c) Histogram s\
Grouped data can be in the I«Qo[ %

(a) frequency table Q KOK (b) raw form

(¢) ungrouped da%\ (d) discrete table

The value 1®eb|]1t @etween
(a)0<N&<l (b) 0<PUA)<1

le graph

(©) n@(A) <1 (d)0<PA)<1
gl'c}bability of getting number 6 in rolling a dice is:
2 1 5 1
)3 (b3 © 2 @
The probability of not getting number | in rolling a dice is:
2 1 5 1
OFs (®) CF @ -

The mean of five numbers i1s 15.75. If the first four numbers are 16.25, 14.25, 15.50,
15.73 then find the 5" number.

(a) 16.25 (b) 17.02 () 15.73 (d) 14.25




JES— o )

(x) What is the mode of the data: 2, 5, 9,4, 3,6, 10, 11, 12?

(a) 2 (b) 9 (¢) no mode (d) 12

2. The following list, is of scores in a mathematics examination:
45, 75, 60, 63, 62, 85, 40, 95, 96, 80, 82, 81, 67, 57, 48, 91, 89, 90, 95, 90, 61, 52,
45, 46, 98, 99, 57, 60, 63, 63, 67, 68, 70, 58, 61, 49, 53, 98, 89, 81, 79, 62, 59, 49.
Construct a frequency distribution table of the given data by using 5 numbe@lasses. Also find
midpoints and class boundaries of the given data. O

3. The table below shows Saad’s yearly income in Rs. from 2015 to Z%Qaw a line graph for the
following data: \.

)
erar 2015 | 2016 | 2017 | 2018 | 201 @0 2021 2022 | 2023
LYearly income | 25000 | 23000 | 30000 | 28000 %ﬁ 32000 | 35000 | 45000

(a) His yearly income in 2023 was Rs. 12000 mgre than his yearly income in 2019. What was his
yearly income for 2023?

(b) In which year did Saad earn the lcast"& 2 \Q

(¢)  Inwhich year did he earn 2 times asQ:h as @n in 20152

(d) How much did he earn from @) 202

4. The percentage of expe \e of any under different heads is as follows. Represent the
following mforma‘
(Heads of expe ry Electricity | Conveyance | Machines
LPercel{tQ‘;é 40% 20% 15% 25%

5. Dl‘m@rﬁcal and horizontal bar graph for the following data:
(Favourite Fruit Mango Strawberry Banana Watermelon Peach
LNumber of Students 8 10 15 20 5

6. The following frequency table shows the number of toys sold by shopkeepers in the last six

months of a year. Draw a histogram for the following data:

(Number of toys 101 -500 | 501 —-900 |901—1300 {1301 —-1700{1701 —2100

LNumber of shopkeepers 50 70 120 80 90




10.

11.
(1)

(i)

12

13%

14.

Mathematics 7

Draw a histogram for the following frequency distribution table.

(Marks 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90
LNumber of Students| 25 40 38 27 40 18

Find the mean, median, mode of the following data:
(i) 57, 69, 68, 74, 57, 58, 65, 69, 70, 80
(i) 100.25, 85.35, 89.75, 80.50, 84.95, 99.5, 98.6, 101.5, 88.25, 99.25, Wy&& 111.5, 100.25

The mean of 8, 9, 10, 14, and x is 10. Find the value of the obscwationo

The mean of 15 observations was calculated 200. It was found@ecking that the value 125

was wrongly copied as 152. Find the correct mean.

Find the mean of the following data: &

p
Length (mm) | 30— 50 50 - 70 ,Q@) 90110 | 110-130

\Frequency 15 18 !| ’\35 20 13

Cieetiam)| 610 115 21-25 26-30
i Frequency 48 @‘ q:)'(ﬁo 135 110

-
Complete the following: OQ @
»

(stNo | @D n(s) P() P(A")

(i) Qf']'l \6L 17

N : 1
(i1 1
) g
3
(iv) 21 36
Tahir throws a pair of fair dice. Find the probability of getting:
(1) even number on both the dice. (i1) product of dots between 10 — 30.

(i)  number 5 on the 1" dice and at least 3 on the 2™ dice.

(iv)  no even number on both the dice.

A letter is chosen at random from the word “STATISTICS”. Find the probability of getting:
(1) P(Vowel) (i1) P(consonant) (i)  P(T) (iv)  P(T")
(v) P(A) (vi) P (an alphabet) (vil)  P(G)
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EXERCISE 1.1
(ii) 40) [60] [80]
e (rrrssess(eseres) 0

30 40 50 60 70 80 90 100

Giii) [0 [0 1600

() i) AL RN A R SRR SR ; {0

900 1000 1100 1300 1400 1500 1600 1700 1800 1900 2000
(iv)

() { t HHHH{JHHHH } t
(v) [0 m 0

() H-H++-| AR A Ju +H>

- 1)
—400 -200 -100 0 s00 1000 2000

[
(vii) [1535] [-103] (i3] |2o.5j +

3000

2010 0 10 00 30

(viii)

-0? PP SR P R 2 S 0 01 |
235090 < 235691 < 245091 < 245192

803 < 578901 < 679807 < 679817

2.(1)
Ascending Order = 235090, 235691, 245091, 2451 92 Ascending Order = 579803, 578901, 679807,679817
Descending Order = 245192, 245091, 235691, 23 esegnding Order = 679817, 679807, 578901,579803
(1i1) 10028 < 100026 < 110027 < 110028 (iv) 5@ 562399 < 572381 < 572390
Ascending Order = 10028, 100026, 110027, I%’Z ding Order = 562389,562399,572381,572390
Descending Order = 110028, 110027, 1000. scending Order = 572390,572381,562399,562389
3.() —8496 <-8494 <8491 <— 8395 -563 <503 <530 <556
Ascending Order = —8496, —8494, — 849], 28395 & Ascending Order =-563, —503, —530, —556
Descending Order =—8395, 849\ D4, —8@ Descending Order =—-556, —530, —503, —563
(i) —-1886<-138<-137< 1308 (iv) —87650 <-78432 <— 78402 <-78401
Ascending Order =—1 886 37 1 Ascending Order = —87650, —78432, —78402, —78401
Descending Order = 1 —138] Descending Order =—78401, —78402, —78432, —87650
4.(i) 2R8.343 <2R8.356 <% < 28. 532 (i)  120.01 <120.08 < 120.80 < 130.08
Ascending Order = 28.343, 28.356, 28.357, 28.532 Ascending Order = 120.01, 120.08, 120.80, 130.08
Descending O 28.532, 28.357, 28.356, 28.343 Descending Order = 130.08, 120.80, 120.08, 120.01
(iii) 103.78 < 131.01 < 131.08 (iv) 236.089 <236.207 <236.217 <236.219
Ascen rder = 103.78, 113.08, 131.01, 131.08 Ascending Order = 236.089,236.207,236.217,236.219
Desc g Order=131.08, 131.01, 113.08, 103.78 Descending Order = 236.219,236.217,236.207,236.089

EXERCISE 1.2
! El
. 3 .. 7 5
1. (i) : (i1) L (111) €~Hf (iv) . (v)
[ 01 -1 0 012 0 I
= ol o3
(vi) ! Wi 2 i !4

-3 =2 -1 0 3 -2-10

L |tn
F M

=

0 I

2. (i) §‘§?—?5—_‘? (ii) 25'-,4%,3-%,125 3. (M= (i) > (i) = (iv) < (v) = (vi) <
o 22 -3 e 1 =1 =2: 3 =5 . —7 =5
4 = s s i 2 & S = ot Sy TS
(])?<5 (@) >5 (i) 12>12 ) ?{Il (V)ll<9 v )22>22

P —
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10.

.5 5 s« B o1
32 > R Jo s
(vii) 94 T (viii) 23< 5 (ix) 2> 4
« LEFE .. 9 13 3 6 .5 725 .7 51713
(i) Z,E,EJZ (i) T ,m,a,; (iii) E,E,?sg (iv) ?,T,EJE
g 2548 gupd-ld 7 P gy 2 22 2 1T oy e .
3T AR 5°-30"-15"-10 8724748 ~12 33°22°11 44
EXERCISE 1.3
9 . 3 o =17 14 9 17 121
2 orl =2 = =2 =2 i 2. =l
(i) 5 or (i) = (i) — (i) — ™35 o) \E (i) Sos
L -8 . —269 . 4 .9
s 0 — 0 3. = ey | =
(ii) 5 (1i1) (iv) 185 (v) (1) 2 (i1) 5 Om) T (iv) 7
(i) % (i) % (i) % (iv) %3 v) %’ ( (vii) % (viii) %
35 o =12 e 15 Q 5 . 145
(i = (i) = (i) (i) o3 (vw& Do)
e , 10 =7 _3 5 2 4 o
= =N - =t =2 - g
(viii) g (ix) (1) = (i) 5 ’&a (iv) 7 (v) = (vi) 5
2 o 67 I o T . =8 5
4.2 oL = 8. = .l = 9.
(viD) 142 (vii) 175 - 0 = (i) Gi) = @) 7
W 2% 10. (i) %m 11. (a) 6 packets QZkg \@ntres
(i) 88000 (i) 3890 (i) 790000 i@aoo {19000 (vi) 26000 2. ()=273 (i) =59000
(iii) ~12600 (iv)-17  (v) 0.00386 04 5.9 (ii) 0.185 (ii) 0.815  (iv) 1.42
(v)0.698  (vi)0.928 4. (i)25. (ii) 0. (iii) 0.088  (iv) 17.0 (v)0.000525  (vi) 13.588

(i) 1.99 (ii) 1.24 (iii)

82 2. 8 A 4. IE 5. 44 6. L 7 9l 8 2l 9. 4%

4 T8 " T1s
:zE 11. @ 2.535 13.3 14. 9.8 15. 4.4993

63
EXERCISE 1.7

(i) {1,3.5,7} (i1) {Monday, Tuesday, Wednesday,...} (i) {v,w,x,y.z} (iv) {10,12,...,24}

(v) {-9,-8,...,12} (vi) F={x1,+2,43,..}  (vii) {1,2,3..,14}  (viii) {2,3,5,7,11,13,17}

(i) Set of multiples of 3 less than 24 (i1) Set of English alphabet from @ to m. (iii) Set of even numbers
(iv) Set of integers greater than —21 and less than 21 (v) Set of natural numbers less than 51 (vi) Set of whole numbers
(vii) Set of prime numbers between 10 and 40 (viii) Set of multiples of 5 greater than 20 and less than 60

()e ()e (i)e (iv) e (v) e (vi) ¢ (vil) ¢ (viil) e

(i) {x|xe N,xis multiple of 4 A x < 50} (i) {x|xe NAa—-5<x<5} (iii) {x|xeOAx <15}

(iv) {x|xe Nal0£x<25} (v) {x]|xisaname of last five solar months} (vi) {x|xe ZA—-20< x<20}

(vil) {x|xe0A24<x <38} (viil) {x|xe N,xismultiple of 10 A x <100}

EXERCISE 1.8

(i) Proper subsets = {a},{a,c}, Improper subsets = ¢,{a,c,d}




h W b e
e Cers LgEs 1

15
2

3.

14.

/ Answers

(i) Proper subsets = {2,4},{6.8},

(ii1) Proper subsets = {—1}.,{0},

(iv) Proper subsets = {4, 8,12},{8,12,16},
(v) Proper subsets = { A },{0,1}

(vi) Proper subsets = {Zara},{Zeeshan},

Improper subsets = ¢,{2.4,6,8}

Improper subsets = {},{-1, 0, +1}

Improper subsets = {},14.8,12,16}

Improper subsets = ¢,{ A,O,3}

Improper subsets = ¢,{Zara, Aslam, Zeeshan}

HB @GC @gpw v F vy M 3 (()AdeoB (()C=D HIHE=F (ivyG=H W/IlIeJ
(i) Sets A and B are disjoint  (i1) Sets C and D are overlapping (iii) Sets E and F are overlapping
(iv) Sets P and Q and disjoint (v) Sets G and H are overlapping (vi) Sets I and I are disjoint
EXERCISE 1.9
(1) {1,2,3,4,5.7,8,9,10,13} (i) {0,1,2,3,4,6,8,10} (ii1) {a,b,c,d,e,i,0,u} (iv) {0,1 $10}
(i) it} (i) {2} (iii) {0} (iv) 10,5,10,15,20}
NuUW=1{0,1,2,..}and Nn'W ={1,2,3,...} 4. Eu0={0,%x1,£2,..}and E
PuC={23,4,..}and PnC={} or¢ 6. (i) {1,2,4,5,7,8,10}  (ii) {1, ,’)‘,9,10} (iii) {1,3,5,7,9}
(iv) ¢ 7. (1) {0,6,9,10} (i) {2,4} (i) {0,2,6,9,10} (iv:
REVIEW EXERCISE 1 (
(i)b (ii)b (iii)a (iv)b (v)d (vi)a (vii)a (vii)d (ix) x}B (xi)d (xii)b (xiii)a
(i) [o0]foolig] 230 (50
e bt 0 «
0 100 200 300 400
(ii) ({5
T } T ) it -Ls T T () T u T
56 55 34 53 52 51 50 0 @ Sl ST Ds 3 54 55 56 57 58
(iii) 500 b Bioge N
0 0 el
1700 1800 1900 2000 2 yee, %g200 ) P Gab 2500
i 1
@) %v} ! (vi) 5
)
3 o1 2 0 1
i) *\O Q\O (vii) 5
€ =3\=’-I2=-=|= I ) - 0
(i) 326681< 326781 <336 (i) —55451>-55540>-56508 >—-56580
Ascending Order 26? . 336291 Ascending Order = —56580,— 56508, - 55540, - 55451
Descending Order 291, 33628%, 326781, 326681 Descending Order = —55451, — 55540,— 56508, - 56580
(iii) 108.01 <180 11.70<111.78 v =8 7 A3 =—_? —_3 l 13
Ascending 108.01, 111.70, 111.78, 180.08 ) 10 = 5 < 10 = 15 Adisending Order 1075710715
Desceagdt er= 180.08, 111.78, 111.70, 108.01 Descending Order = 13 11 —_3, =7
157107 5710
16 16 61 L0 L6 4 _5 .9 L 17 o 1 . 231
— =, =, — i) 3—,3—,3—,7= S5 (G) — i) — — iv) 44 6. —
O35 12T W55 e g PO Mg W 364
7 g 9. (i) 98000 (i) 4580  (iii) —54000 (iv) 16 (v) 0.00376 (vi) 0.0658
(vii) 14.13 (viii) 0.325 11. (i) 357 (i1) % (iii) 3.28723 12. (i) Not well-defined
(i1) Well-defined (i11) Well-defined (iv) Well-defined 13. (1) Set because all the elements are well-defined
(ii) Not a set because not well-defined (iii) A is not a set because 0’ comes two times
(iv) Set because all the elements are well-defined and distinct (v) same as (iv)
(i) Descriptive form = Set of multiple of 4 greater than 3 and less than 33

Set builder : {x|x € N, x is multiple of 4 A 3 < x <33}
(11) Tabular form : {10,11,12,.........,20} ; Descriptive form : Set of natural numbers greater than 9 and less than 21

(iii) Descriptive form = Set of integers ; Set builder = {x|xe Z}
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(iv) Tabular form = {9,16,25,36,49,64,81} ; Set builder = {x | xis perfect square number A 5 < x < 100}

(v) Descriptive form: set of natural numbers less than or equal to 15. ; Tabular form: {1,2,3,4.5...., 15}
(vi) Descriptive form: set of whole numbers less than 10. ; Tabular form: {0,1,2,3..... 9}

15. () [ Gi) g 16.
M) UUP=§1,-2.-3,...-10}
Uryp={ol,=3,<8 -7 <01
()XW Y= {+1,+2,43, ..., + 4, +5}
XAy={}
EXERCISE 1.1 \b
1. Same as given - O
2. ()50 ()96 (iii)407  (iv) 68 (V)560  (vi)595 3. ()20 @5 (iif) 20 (iv) 20
(v) 100 (vi) 196 4. 40:33 5. 13:15 6. 23 7. Rs.2142 8. 2 9. 120kg 10, 4:5

1.

6. 75 km/h, 600 km 7. Rs. 5000

Rs. 700/day 2. Rs.20/orange 3. 20 km/

8.

EXERCISE 1.12

S

é, 20 litres 4. 5 dishesf 4@:.35 5. Rs. 15/unit, Rs. 1125
10 runs/over 9 péas/minute 10. 94.4 km/h

EXERCISE 1.1

foberti

1. (i) in proportion (i) not in proportion (iii) in (iv) in proportion (v) in proportion
(v) Not in proportion 2. (i) 58.33 (1) 18 (iv) 2.7 3. 240 4. 19kg 840g
5. 10, 100 6. 6 Te D 9. 1
ISE 1.1 Q’
I. (i)Rs. 110 (ii) Rs. 30 (iii) Rs. 600 Z 1 15 3. Shopkeeper made a profit Rs. 300
4. Loss=Rs. 1000 5. Selling price =Rs. 1 ™ “Selling Price = Rs. 43200 7. 42.86%
8. 20% 9. 20% 0. 8. . Rs. 690 12. Rs.300, Rs. 345 13. Rs. 2944
14. 22%, Rs. 50000 15. Eman bears | ssPon hea 16. Rs. 5896
’\ REISE 1.15
1. Rs. 10000 2. Rs. 1000000 @2{){}0 Property tax = Rs. 440000 5. Rs. 1700000
6. Rs. 234000 7. Rs.425008. (] 99. 8% 10. Rs. 125000 11. Rs. 2500 12. Rs. 1000
13. Rs. 50000  14.Rs. 7000 i R@
'EXERCISE 1.16
1. Rs. 48750 2. 00 3. Rs. 880000 4. Rs.31125 5. Rs. 35750 6. Rs. 940000 7. Rs. 40000
8. Rs.40000 .65000 10. Rs.13100
EXERCISE 1.17
1. (i) 2401 (i) 4356  (iii) 5625  (iv) 12321 (v) 52900 (vi) 97969 (vii)77841 (viii) 160000
2. (i) Yes (ii) No (iii) Yes (iv) Yes (v) No (vi) No (vii) Yes (viii) No
3. (1) 5184 (i) 6400  (iii) 3969  (iv) 16384 (v) 126025 (vi) 274576 (vii)17774656  (viii) 516961
(ix) 848241 (x) 395641 (xi) 10310521 (xii) 103041 5. ()12 iy A i) 301 (v 62
256 324 784 784
EXERCISE 1.18
1. () 7 (i) 10 (iii) 12 (iv) 14 (v) 18 (vi) 28 (vii)23 (viii) 26
2. (i) 30 (ii) 50 (1ii) 43 (iv) 38 (v) % (vi)% (vii)2.7 (viii) 2.6
. " . 16 .9 ... 26
3. (1) 24 i) 48 1ii) 39 iv) 0.21 V) — vi) — vil) — viil) 5.1
(1) (i1) (i1i) (iv) ()33 ()1? ()29 (viii)




1.

14

19.
25.

b o N M e =

—
.

. (i) 35.40,45,50,55,60,65 (ii) 425 balls alt

: Answers | £
EXERCISE 1.19

1. 93 students 2. 48 students 3. 380.25cm’ 4.30m 5. 20 students

REVIEW EXERCISE 1 (b)

(i)d ()b (i)a (iv)d (v) b (vi)b (vije (vii)c (ix)c ()b (xi)c (xii)b (xiii)a

(xiv)d (xv)b 2. ()35 (i) 2:5 (iii) 37:17 (iv) 7:12 (v) 5:1 (vi)5:2 3. ()24 (i) 156
(i)357 (i) 222 5. 98 6. 56:89 7. Rs.20,000 8. 70km/Mh,280km 9. (i)25
(i) 33 (i) 5 (iv)24 10. Rs. 112000 11. 200 pages 12. 2.85=3 men 13. 7 men
26,67 = 27 days 15. 60 km/h 16. Rs. 2.5/min 17. 2 pages/min 18. 26 km//
61.54km/h 20. 67% 21. 20% 22. Rs. 4500 23. Rs. 150,000 24, Rs. 500,000
Rs. 9360 26. Rs. 5000 27. Rs. 65000 28. 29.6 =30% 29. (i) 2809 @ 61 (iii) 82944
7
(iv) 250000 30. (i) yes (ii)No (iii) No  (iv) yes 31. () gQO(ii) 17 (i) —
25
; 22 5 e 10 ; \'
(iv) 2.9 32. (i) 19 (i) 27 (i) — (iv) 2.6 3 hes  34. 21 metres
11
EXERCISE 2.1 &
(i) 4 (i) 5 (iii) 6 (iv) 5 2. () i) 5 (iii) 3 (iv) 2
(i) Adding 5 (ii) Adding 7 4. ()8, (i) 3,6, 12, ...
(i) 16,19,22, (ii) 24, 30,36 (i) (4, 18 8 (iv) 92, 90, 88
(i) Tn-1 (ii) 2n+3 (i) 5n— 1 (iv) 7. £, 38 (i) 94 (ii) 148  (iv) 212
(i 8,11, 14,17 (i) 10,17,26,34 (i

6,21, 46, 8 ) 16, 20, 24, 28
(a) 19,21,23 (b) 23 (c) 5 weeks . 1 1 hour) (b) 70 minutes (1 hour and 10 minutes)

7650

(i) 2 (ii) 3 (iii) 2
(i), (ii), (v), (vi), (vii), (ix) are opg

re close sentences.
i 4. (i) 3x" and 8x" are like terms

(i) . (ii) 4x’y, 7yx” are like terms
- - ) (iii) 2x", 9x” are like terms
@ s b s (iv) 3 7 and 27 are like terms
(iii) 2@3@ 2 X,z 20 2" "
@) 16 3 . 16 5. (1), (i1), (iv) and (vi) are inequalities
. (iii), (v) are equations
EXERCISE 2.3

(i), (i), (iv), (vi) and (vii) are polynomials 2. (i) 2, (i) 2 ()3 (V)2 (v) 3 (vi)l (vi)4 (viii)2
(i) 10X =3x+16 (i) 7 +10xy+9 (i) 4 +4x’ +Tx+8  (iv) 6x —2x+25 (V) 5x +3x +23x+17
(i) 5 +6x+8 (i) 7' +8¢" +4r (i) 5x° — 12x" + 8x + 12 (iv) 8 +9x +5x +8

(v) 3% +x'y+3x0°+3y (vi)7z+y+13 5. 55 +2x +5x+10 6. 3x +12x+5

EXERCISE 2.4

() 32y (i) 24x)° (i) 14x)°  (iv) 8y (v) 146m" (vi) 65V + 15y (vii) 10X + 16xy

(viii) 15¢'d*+ 25¢°d" (ix) m'n’ (x) 120'm’ (xi) 14a'b—354'b" + 164’h’ — 40ab’
(xii)14a'b — 354’ + 16a’h’ — 40ab’ (xiii) 4"y’ — 10x°y" — 16xy" (xiv) 5xy — 10x"y’ — 15x")°
V) 60m' + 100" —4'm’  (xvi)2a'b' —7a'b’ +4a’b' —24'b’ + 34’V

(xvii) 20m" +40°m’ +30m + 6Cm" + 120m" + 90m’ (xviii) 10"y + 16x"y" —4x’y’ — 106y — 124"

(xix) 2a’b' — 114D’ —a’b’ + 154"b + 3a'b
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2. () xy (i) 5 (i) 50w (iv) ab+§a’ff

(vii) S.x"‘y4 + Bx?y

(viii) 3a'h’ +2d’b + 1

(v) 10pg+15p°q’

EXERCISE 2.5

FETg

(vi) 45y +3)°

1. 22X -2y —3xy—3" (i) 4’ +x—8 (iif) —:—(xz —3) (iv) 10 =3x—4  (v) —13m" +21m+24
(vi) 4x — 2y (vii)—16x + 8z + 18y (viiiy4m—6n-2  (ix)ab+2y—4z+2 (x) 6x—4y—5
EXERCISE 2.6
1. (i) 4 +4xp+y (i) 4x° +20xy+25y  (iii) % + ;—“’ +% (iv) ]— F 2\53
m 1
(v) 250 +200im+4m’  (vi) éaz + “?b + iff (vii)16x" + 16xy +4y"  (viii) 497 +y
3. () OP-x+16 () osel-10min+d (D124 2 i Q]ny-f--’-lyz
12 1 T B * 7 11
- . 1 ) P _ 3 . 2 .2 A ) P
) rofmom () da  3ab N 9h @) x-4 @ﬂ\.” 4 (iii) 4p2 4q
(ivia —b (v) 254~ 251 (vi) 5x —4y 4. Sx —2x+10 (i) —5x +16x-3
(ili) —5x" — 6x —26 (iv) 130x" —46x+5 (v) 80d" — 54a — 9 (vi) 3@’ — 10ab + 16 ¥’
5. () 24y (i) 4b° (i) ab (iv) % 6. (i) (i) 3969 (iii) 884

1.7
X

(i) 15x°(2x* -3p) \g’ (iv) Tx(x’ — 2xp + 3y
2

(iii) 6
(vi) 5x°(x" — 2x + 3) (vik —2ab’ + 1) (viii) 55’V (xp — 3 +)
o coreem-snCQ) (% —Xy ) (xi)9pa(pg ~2+3p°q)
(i) (a—3c)(2b (i)~ b)(x — ) (iv) (v = b)(y —a)
(vi) (pg —7s ii)3(x —y)x—-2)
x) 33 bx} O{xi} 3(a—3c)a—b)

(viii) (=x + 1)(2x - 5)
(xi)2(x" = 2»)(1 +x°)

L () (x—4)x—6) (x (i) (2x + 1)(2x +3)

(vil)(5x — 1)(5x + 2)

(V) (x=2)(x+4) (vi) (v -y -3)

(ix) (c— Dx+ DR 3)  (x) (F+1)@20-5 xi) (5m + 1)(2m — 3)
&b EXERCISE 2.9

1. () 2y(3x—-72)
(v) xyz(xyz—z+1)
(ix) 4x’(x — 29" + 3y)
2. (i) (x=2)(x+5)
(v) (ab+cd)(x+7)
(ix) (4x —2)(1 - 3p)

(iv) (x +2)(x +5)
(viii) (3x — D)(2x + 5)
(xii)(7m — 1)(2m - 5)

1. 9 @Q) 3.13—3 4. 5 5. 6 6. -1 7 B 8. 3 9. 3
10, 2 10 12. -13
7
EXERCISE 2.10
1. 12 2. 7 3. 36 4. 40,41,42 5. Abdullah=7, Abdul Hadi=25

6. Sakeena’s age = 10 years, Father’s age = 40 years

EXERCISE 2.11

i

1. () x+y=-3 (i) 3x+y=2 (i) Sx—3y=-13 (iv) 3x—5y=0
1
2. (@x+y=11 (i) x+2y=90 (ii))x=7Y (iv) 2x+3y=30 () x+y=37

(v) 3x—=2y=7 (vi) 2x—4y=-5
D) 3x+ Ty=3000 (vii) o = 2
(vi) 3x+ Ty= (vii) y—3_ 3

i

EXERCISE 2.12

L. G) I (i) 11 (iii) 11 VIV () 1
4. A(-6,3), EG3,4), F(-4,-2), H(7,-8), J(-9, 2), K(4, 7)

(vi) I



Answers ]
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REVIEW EXERCISE 2 |

I. () ¢ (i) b (iii) d (iv) ¢ (v) d (vi) ¢ (i) d (il b (ix) d (x) a
2. (i) -5,-1,3 (i) 7,10,13 (iii) 9, 16, 23 3. a,= ﬁ 4. Rs.25 5. 10kilometres 6. 12 litres
7. () 19 +10x+9 (i) 22X - 8x—6  (ii))28 +7x—10 8. (i) Sx +10x+13 (i) = +7x—10
) 2 ., 2
9. () 24X+ +607 (i) —10xy— 168 +5xy+8y (i) L'+ Sl Cmt S
10. (i) 2¢y (i) 5m (iii) 4ab + 1 +2d’b 1. (i) 2 +4x —8x+3 (i) 2" +2x—3
12. (i) 49x -9y (i) —7a’ —25b"+ 16a—4 13. () VY =xXv+1) (i) (%Zx-i- 7)
(iii) 2x(x + 9)(2x + 1) 14. (i) 12 (i) 4 (iii) % (iv) 19 (v) 10 i) 4

15. -4 16. 32 17. (@) x—y=13 (b) 12x 18. (i) 1 (ii: O(iii) v

20. F(-3,-3),G (0, 1), H (-1, 3) 21. (i) horizontal line  (ii) vertical line (i al line
EXERCISE 3.1 +
I. (i) 5313m (i1) 10200 m (iii) 12078 cm (iv) 20000 ¢ @/) 5400 cm (vi) 95000 m
2. 5km 100m 3. 5mS57cm 4. Azra’s house is nearer and 3100yn. 5. 4cm3 mm
EXERCISE
1. (1) 930 min (i) 955 seconds (iii) 375 days iy | ays (v) 4 years 6 months (vi) 8 weeks 4 days
(vii)2 years 140 days (viii) 65 minutes
2. (Sr#] 12 hour time YC  24hofgine (AP 11 years 3 months
(i) 4:50 a.m ) 4. 2210 days
(i1) 9:30 a.m 5. 27 days, 648 hours
(ii1) 7:10 pm
(iv) 9:05 p.m
(v) 6:00 a.m K\
(vi) 4:00 p.m o !
(vii) 12:00a.m, 79 o 00:00
</
EXERCISE 3.3
1. 14h35min 2. \@m., 5h45min3. 12:50 am; 00:50 4. 6h40 min 5. 2:05 p.m. 6. 1h35min
@ EXERCISE 3.4
L (a) Gu[Sals ™ Y kmh O (0) Geol mis Y kmm & adeli
o = > i = 2 ‘4' 29 6]mf 106.56 km/h
¥ = 25 4 s, 106.56 km
(ii) 54 15 (i) 54 15 4, &) kmh
Gii) 72 20 Gii) 198 55
1. (i) A=111m", P=68m (ii)4=60cm’,P=36cm (ili)4=36cm’,P=28cm (iv) A=180m’,P=90m
S T T T T A
| 1400 14 0.0014 4. 104m’
@ii)] 10000 100 0.01 5. 736m’
(i)} 5000000 50000 5 6. P=32m,A=44m’

- —
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EXERCISE 3.6

1. (i) C=1886cm,4=2827 cm’ (i) C=25.14cm, A4 =50.27 cm’ (iii) C=31.43 cm, 4 = 78.54 cm’

(iv) C=44cm, A= 154 cm’ (v) C=12.57cm,A=12.57 cm’ (vi) C=62.86cm,4=314.16 cm’
2. (i) C=1948m (i) C=1571cm (iii)4=113.10cm’ (iv) 4=95.03 m’
3. 32.17m’,58.09m,91.61 m’ 5. 4=63.62m*,C=2827m 6. Area=44.57m’, P=365Tm
7. () 235.62m’ (i) 50.27m°  (iiij)3.43cm” 8. 137644 m’

EXERCISE 3.7

CTom e —y ¥ 3 =, 2 3
L. ymm em m ) Square Area = 15000 cm’ , Volume = &m'
300 14 0.0014 3. 1571m’ 4. SquareArea=1 , Volume = 87.5 cm’
10000 100 0.01 5.

=l

1000 m3 6. 4908?3.85& 175m’ 8. 1256.64 m’

iii)| 5000000 50000 5 . Square Area=167.5 cm’, 87.5 cm’
10. Square Area =2356.19 cm’, Volume = 4712.39 cm’

REVIEW EXERCISE 3 &, @

1. (i) ¢ (i) b (iii) d (iv) d (v) ¢ b (vii)d (viii) d (ix) d
(x) a (xi) b (xii)c (xiii) b (xiv) b & 2. (i) 75880m (ii) 750 mm

(i) 58 cm Smm (iv) 5 km 700m 3. 1200 m
4-(sr.#] 12 hour time Y 24 hour time ) 5. (i) 9 iq})c (i) 2 years 11 minutes  (iii) 691 days
(| 5:00am 17:00 (iv) onths 1 d@ 6. 9300 seconds
i) | 10:35p.m 22:35
Gi) | 6:15 p.m 18:15 ‘\ @.
(iv) 2:30 am 14:30 ! 2
7. (Sr. #] Departure Time) Journey Time Y Arg®A Time

8. 4h 50 min

(i) 5:50 a.m 4h 15min - . .
IR - ) 9. (i) 330pm (i) 3h 30 min
(iii) 07:50 3 hours
(iv) 17:00 1 h20
(v) 8:40 p.m 13 M20Ai)
() | 100 1 () | 108 30
(ii) [200.0: 2000 (i) | 180 50
(iil) 500 (i) | 144 40
(iv 10 (v) | 360 100
(v) 000 100
@ Gt mm [ ew [ owt Y O Be# wm [ em | mm )
@) | 5000000 50000 50 (i) 4 4000000 | 4000000000
(i) | 700000 7000 0.7 (ii) 0.8 800000 800000000
@iii) | 100000 1000 0.1 (iii) 20 20000000 | 20000000000
(iv) | 3000000 30000 3 (iv) 0.9 900000 900000000
12. (i) Shadedarea=11cm’, Unshaded area=6 cm’ (i1) Shaded area=80cm’ .,  Unshaded area = 80 cm’
(iii) Shaded area = 16 cm’,  Unshaded area = 166 cm’ (iv) Shaded area=56 cm’,  Unshaded area = 4 cm’
13. C=1257m ,4=1257m’ 14. r=5m 15. (a) 69.12m’(b) 3.14m’ (c) 31.42m’
16. (a) 1800 cm™  (b) 4500 cm’ 17. Surface Area = 145 cm’, Volume = 100 cm’
18. 343 m’ 19. Surface area =74 m’, Volume = 35 m’ 20. 11993 cm’

o <



11.

15.

17.

20.

. Answers I —— '
EXERCISE 4.1

(i) Equilateral triangle (i) Scalene triangle (iii) Isosceles triangle (iv) Scalene triangle (v) Scalene triangle
(i) Obtus angled triangle (ii) Acute angled / Equilateral triangle (iii) Acute angle triangle (iv) Right angled triangle
(v) Right angled triangle 3. (i) 41°and 49° are complementary angles (ii) 61°and 119° are supplementary angles

(iii) 60°and 120° are supplementary angles (vi) 90° and 90° are supplementary angles
(v) 70°and 110° are supplementary angles
EXERCISE 4.3
(i) x=110°y=70° (i) x=40%,y=70° (iif) x=126°
(Vi) x=15° 2. (i) x=45°,y=63° (i) x=32°,y=103°
(v) x=112.5° 3. (i) x=44°,y=22° (i) x=35°y=35°
(iv) x=46",y=44" (v) x=20°y=70° (vi) x=58° y=33°

(viii) x =24°, y=128°

o

i) 156° 3. (i) 51% (i) 45° (iii) 36°

() s (i) 9 (iii) 12 5. () 11 (i) N4 (iii) 15 6. (i) x=30° y=60°
(i) Zsand £t (iii) 5=60°, £=60° Cg’ 45°,90°, 135°,180°,90° 9. 18 10. x=58°

(i) 900° (i) 1260° (i) 1980° 2. (i) 120°

G 52 (i) 36° 3. [Z] 4. QDEFha%ces: D(0, 2), E(3, -1 ) and F(6, 3)

’\ XERCISE 4
(i) b (i) a (iii) d K%) b \) a (vi)c (vii) ¢ (viii) d (ix) b (x) b
(xi)a (xii) ¢ x@i X (xv) a
(i) x=62°, y=062° (ii) x= (iii) x=32° 7. (i) x=111°, y=96°
(i) x=100°, y :% (iii) x=100°, y = 61° 8. (a) x=104° (b) mZADB = 55°
@ 135° ik (i) 45°  10. (i) mZABC=120° (i) mZCBG=210° (iii) mZAOB = 60°
(1) 165° (ii) léﬁ%o 12. (i) 20 (i) 36 13. 30

(i) (a) One line symmetry (b) No rotational symmetry

(ii) (a) One line symmetry (b) No rotational symmetry

(iii) (a) No line symmetry (b) No rotational symmetry

(iv) (a) Two-line symmetries (b) Rotational symmetry of order 2
(v) (a) No line symmetry (b) Rotational symmetry of order 2
(i) Rotational symmetry of order 2 centre of big square.

(ii) Rotational symmetry of order4  centre of the figure.

-4 -4
Three squares should be shaded  21. T = [ _J 22. b)YT = [ 3}
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EXERCISE 5.1

3. (i), (iii), are discrete data ; (ii), (iv), (v) are continuous data 4.(1)5 ()20 (i) 39 (v)32 (v)4

5. 6.

E.ﬂ.’i"?;]s l:‘::.lgs Frequency Midpoint C.B ?n(t:g?ﬁ:ls g::_llf Frequency|Midpoint cB )
34-39 ||l 3 36.5 33.5-39.5 45-58 | 8 51.5 | 44.5-585
40-45 || 1 425 | 39.5-455 59-72 [Nl 7 655 | 58.5-725
46-51 | NIl 9 48.5 | 455-515 73-86 | IN [l 8 79.5 | 72.5-86.5
52-57 [l 4 545 | 51.5-575 87100 N M| /I 12 93.5 | 86.5-100.5
s8—63 | Ml 7 60.5 57.5-63.5 101 — 114 | M I 8 07.5 |100.5-114.5
64—69 ||l 2 66.5 63.5-69.5 115 128]| 1 5 |114.5-128.5
70-75 | Il 3 725 | 69.5-175.5 129142/ ||l 4 ()135.5 128.5-142.5
7681 ||| 2 78.5 | 75.5-81.5 143 - 156| | 149.5 |142.5-156.5
82-87 |l 2 84.5 | 81.5-875 _ Total S 3
8893 ||| 2 90.5 | 87.5-93.5

Total If=35 +

- =

[/

7 rirngr?::ls l:::‘lgs Frequency|Midpoint C.B & : . Frequency Midpoint C.B
59-66 |M Il 9 62.5 | 58.5-66.5 o 4 123.5 [118.5-128.5
67—74 | MM I 12 70.5 | 66.5-74.5 7 133.5 [128.5-138.5
75-82 [W M I 13 785 | 745-825 NN 13 143.5 |138.5-148.5
83-90 || 6 86.5 | 82.5-90.5 149 1581 [l 9 153.5 |148.5-158.5
91-98 M| 5 945 | 90.5-98.54 9 I 5 163.5 |158.5-168.5

. Total Tf=35 i\@ I 2 173.5 [168.8—-178.5

L A I — 1
Al Vertlcal bar graph of

| 1] 1 1 1
L ' Horizontal bar graph of
nmurite season of the stud

_L - |__ F_m

alel

On X-axis:

1sq

Namie ofiseasons |
Winter Summer SPI:mB A!utumn

T L]
20 30 40
[ Number of stud

Ll
0 X
ents|

5

cale;

o

1 square box = 1 season

Oi Wmter Summer Sprmg Auturr.
T [ Name of seasons |

[==1

A\

1 1 1
_  Line graph of |

number of dinner |

Number of diners
5%

128 students

On Y-axis: (b) 20 students
1 square box = 10 students
: (¢) 13 students
N (d) spring
X (e) summer
piraEcan
+—|{ 1 square box = | hour
On Faxis:
1 1 square box = 5 dinners
(a) Atll p.m

v

5 pmt

|
|
|
—
E
*
I

T pm

/|
/|
|
|
|
l
E
T

10 p.m4
I pm<

e

(b) Most crowded at 8 p.m

Least crowded at 11 p.m




e

Pie chart of different
@ types of vehicles

-

. -
=i Histogram of number of goals |
Y+ £ i
<Tlll8i;n different matches by a player

/0n X-axis:

Y Qaala 1 square box =1 goal
JdBE cale On Y-axis:
[ Car \] square box = 2 matches
] (a) 75 more than bus
[ Bicycle ;
(b) Motorbikes
[ Motorcycle (¢) Van
[ Rickshaw | (d) 365 vehicles
altogether
B Van &
Bus
|
|
| X
5. A \ El!istoglmm :;f nu;:nber.uf scllwu! h
4 { Ti
£ & itle bags sold by the shopkeepers Histogram of the length
20+ : - « of the ribbons
.16 On X-axis: i .
o ( , = | On X-axis:

” 1 square b?x— 10 bags 1 square box =5 m
i ?n l"-s.‘r.ltS,;) i I On Y-axis:
-_g'-}-g- == gl U RO L 1 square box = 20 ribbons
Il'-

10 ‘ b

0 20
i 5 & 0 i
& 10 15 20 25 3
| (\() ' Length of ribbons. X
24 \ .
7. (i) ) [ oy T
¥- : ) * Histogram of occurence
o & 5 g W o _Title of the outcomes of dice |
[=] sa = % per
[ N /oM
; ags) 56
: Bar graph of the different | o scale
7. () colour of balls in a bag i '%'- [ {On X-axis:
7 Scale, E . - | | square box = 1 outcome
Y—: On X-axis: = On Y-axis:
-3
e | square box = 1 colour | I | square box = 5 occurence
= - On Faxis: ;EHB
1 square box = 10 balls S
E' 401 q L
= .
-}
a 36 .;'l 2&-
z 3
5201 15
4
1o 1
| Il I} &
0 | | v I 5
ed ball Blue ball Yellow y
Laakl hall hall L
.:Jﬂll o LRy 0 I ral
Colours 2 X

As, the given is qualitative,

so the bar graph is a suitable graph.

6
Dice | |

The data is discrete data and both the variables are quantitative.
So, the discrete histogram is suitable for the given data
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EXERCISE 5.3
(i) 41.7 (ii) 28.44 (iii) 68.2 '

(i) Mean = 22.75, Median = 21.5, Mode = 20, positive skewed
(i) Mean = 26.88, Median = 19, Mode = 9, positive skewed

(iii) Mean = 67.7, Median = 73.5, Mode = 80, negative skewed
(iv) Mean = 6, Median = 6, Mode = 6, symmetric distribution
(i) Mean=28.25, (ii) Median=6 (iii) Mode = 50 students

. Mass of 10" sack is 36.51 kg, Median = 51.125, Mode = no mode $
5. The height of 15" student is 5.8 ft, Median = 5.1 ft, Mode =4.5 ft, 5.2 fi, 5.8 ft 6. Me@ 5 7. 1601

CalRS

| (2:.# n(:) nl(:) P(;) P(;g') 2 %E 3. (i)i (i) Qj‘mi (iv)é (V}O?
all 2 | 2 % % 405 (u) = (lﬁ% W) W Gg
G| 7 |10 | 2L (vii) 0 (VIIK% @3 Gy o
(ivy| 3 6 % % 6. (1) ;—i (111) 3? (iv) % (V)0 (vi)%
021 8. (11)59i (ii) % i Q(v)l (vii) %

L () b ()¢ (i)a (iv)c (w)éQl} q@g (il)e (X)h (x) c

- (“Class_| Tally [po uene -,g & s s = e
olnt Line graph of Saad's
intervals marks i Y -\ yearly income
40-51 [ w'USS Al [ [ ]
52-63 MMM 1 57.5 [oageeT 1
64—-75 | 69.5 63.5-75.5 450001 —t—t
76-87 M| 81.5 | 75.5-875 £ 40000 -
SR 1 935 | 87.5-99.5 £ B, |
T If=44 %‘35000 i | | / | i Sealey, i)
- [% J 2 200004 | D O | [On X-axis:
- | | 1 square box = | year
Pie graph of 250004/ T T | On Faxis:
expendiﬂr_'es of a company | 200001 | | | | ! square box =Rs. 5000
- ..%— Il Il l || ] i Il } Il 1 3.
o Ft it
| | | Years | .
[ Electricity (a) Rs. 50000 (b) 2016 (e) 2023 (d) 306,000

] Machines




= Answers

| S\
8. (i) Mean=66.7, %UQS.

9.
12.

x=9  10. ¥=1EN 11. (i) 79.60 (i) 20.21
(Sr. #| n(4) A) | P(A’ _
54 R B 1501 (i) 1
. 11 6 4 2
() AEAR
17 | 17 ] ;

" 1 [ 20 14. (i) = (i) —
(ii) 1 21 B3 31 10 10
ain| 1 | 3 % %
, 7 5

21 715
) sl vl v

] Vertical bar graph of & | i T e e : |
5. : : 2 | B | o Horizontal bar graph of |
“}:\ 1 @ favourite fruit of the studlents Yo (Title® o o vite fruit of the students |
FAYS — | |
18 g1 [
i s ) no [
16 — . Scale;, it
L On X-axis: 5 E ;
at-h4 1 square box = | fruit SET l 1 | l [ ‘ |
= On Y-axis: i | | |
é B2 i | square box = 2 students g i _g | |
S04 - I E £ { ‘ |
5 | g [t e
‘N B B B EE 2 g —
| 2 Scale
EMES N EEAN g SSELL—
g uare box = 2 students
i S 174 -
o | Y-axis:
2 _ 21 [ o NI\ square box = 1 fruit
: ! : : ; L = | @ '
y : X =) ! el Il i i i I L ~
O Mango Strawbery Banana Water  Peach X [=] f T T T T >
Name of fruits melon i £ 1 g B I-16 16 W
. N ) (754} I ymber of students |
6. A ( " L Histogram of number of 2 -
| Title Histogram of obtained
8 } tayssold by skapkeepers 7. marks of the students
£19n T
&l =\ L
-E"‘E-IOG === 1 1 1 &L —i
g+ '—g.:lak._._';a_lguh g 30
7 80 = On X-axis: ] I square box = 10 marks
b 1 | square box = 400 toys E g — On Yeaxis:
_'51 60 - ~ | On Faxis: 2 | square box = 5 students
= T I sguare box = 20 shoj
E40 (
z|
20 0 A 1 [
i 5 Lo+
oN'e v &, @ @ @ L7 K
‘s g2 gsg¥, 0 0 s
- W F o T i 4
T I |
C.B. (Toys) ~ \ — _ >
J il 30 40 50 60 70 80 90 100 x
C.B. (Marks) 1

5,% =357 (i) Mean=95.15, Median=298.6, Mode=100.25

i) 3

(ii1) é

. 3
(iii) 10

(iv) %)

) %) vi) 1 (vii) 0
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Integers: The positive integers and negative integers along with zero (0) are called integers. i.c.,
Z= {0, +1, 2. 43....:}
Rational number: A number that can be expressed in the form of where p, ¢ are integers and g # 0 is called a rational
number. The set of rational number is denoted by Q.
LCM: The smallest common multiple of two or more than two numbers is called least common multiple (LCM).
Error: The difference between the actual value and approximated/ estimated value is called an error.
Simplification: The procedure to simplify a mathematical expression is known as simplification.
Set: A set is a well-defined and distinct collection of objects/elements.
Subset: If all the elements of a set 4 are also the elements of a set B, then the set A4 1s called the g of the set B.
Super set: If a set 4 contains all the elements of a set B, then the set 4 is a super set of the set
Proper subset: A set A is a proper subset of a set B if all the elements of the set A contairy set B but at least one element
of the set B is not an element of set A.
Improper subsets: If set A is a subset of set B and set B is a subset of set A, then 4 re improper subsets of each other.
Equivalent sets: Two sets 4 and B are said to be equivalent if they have the sae r of elements.
Equal sets: If sets 4 and B contain the same elements, then the sets 4 and B&ua
Disjoint sets: Two or more sets are disjoint if they do not have commo ments.
Overlapping sets: Two or more sets are overlapping sets if they hav one common element.
Laws of complement: (i) AUA=U (ii) An4" =¢ (iii)(4 B (iv)(ANB) =A“UB
Rate: Therate is a ratio of two quantities having different units.
Proportion: An equality of two ratios is called a proporti@Q

Direct proportion: Two quantities are said to be in di

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

roporti @rease or decrease in one quantity causes the
Inverse proportion: Two quantities are said to be i t pro i&

decrease or increase in the other quantity in the sam :

Cost price: The price at which an item is bought=g called its gost pri€e.

Selling price:  The price at which an item is80%d 15'called j ling price.

Discount: The reduction or cut offered ont edp @led the discount.

Income tax: Income tax is the tax impo@e govgrnmegt on the income of individuals exceeding a certain amount.

Property Tax: Propertytaxisataxi by g

nt on the properties such as house, land and shops.
Sales Tax: When a customer pyr n ite s an extra amount in addition to the original price of the item. This extra
amount is called general sal%
Zakat: Therate ofzakatis 2 fthe total wi

Ushr: Therate of ushr nd 10% depending on the land irrigated by natural sources or artificial resources respectively.
Term rule: The term ﬁ ruleis used for a sequence in which the next term is obtained from the previous terms.

General term:y f the sequence is also known as general term of the sequence and written as a,

Open sentenge ntence which has one or more unknown is called open sentence.

Algebraic expPfession: An expression which connects variables and constants by mathematical operations (+, —, %, <) is
called an algebraic expression.

Variable: A term which can take various numerical values is called variable.

Constant: A term which cannot be changed and has a fixed value is called constant.

An Equation: An equation is a statement which shows the equal value of both the expressions.

An inequality: An inequality is a statement which shows that an expression is less than or greater than the other.
Polynomial: A polynomial is an algebraic expression comprising of whole number as exponent of the variable. Polynomial
consists of variables, coefficient and constant.

Types of polynomials: There are three types of polynomials i.e. monomials, binomials and trinomials.

Linear equation: A linear equation is an equation in which the highest power of the variables is always 1.

Origin: The point of intersection of the horizontal and vertical number lines is called the origin.

Quadrants: The regions that divide the cartesian plane into four equal parts are called the quadrants,

Speed: Speed is the rate of change of distance per unit time.

e increase or decrease in one quantity causes the

o <
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Perimeter: Perimeter is the measurement of boundary of closed plain figure.

Area: Area is the measurement of interior region of a closed shape.

Surface area: Surface area is the sum of outer surfaces of a 3D shape.

Perpendicular: The shortest distance from a point to a line is always perpendicular.

Transversal: When a line intersects two parallel lines is called transversal.

Polygon: Any closed 2D figure with three or more sides is called a polygon.

Convex polygon: A polygon in which all the diagonals lie inside the polygon is called convex polygon and if atleast one diagonal
lic outside the polygon is called concave polygon.

Reflective symmetry: In refiective symmetry, half of the shape is the mirror image of the other half.

Line of symmetry: The line which divides the shape into two equal halves is called line of symmetry.

Rotational symmetry: When a shape is rotated about its centre through an angle and the shape attain%qigina] position after
rotating, this type of symmetry is known as rotational symmetry.

Order of rotational symmetry: Order of rotational symmetry is the number of times, the sha ns same between 0° and

360°.
Transformation: Transformation is the process of moving a geometric figure from one po@ another.
Tipes of Transformation: Reflection, rotation and translation are types of transformatmp*
Statistics: Statistics is the collection of data and then organizing, presenting, analyz e§cribing and drawing conclusion based
on data. /«
Frequency distribution / table: A distribution / table that represents classes along With their respective class frequencies is called
frequency distribution / table.
Frequency: Frequency is the number of times of a repeated observatigff or occurs in any data.
Mean: Mean is preferred over median and mode because all values,in th&gata are used in it.
Median: Median is preferred because it is not affected by the extﬁ:]ues of'the data.
Mode: Mode is used where the most common or model valu
Probability: Probability is the chance of occurence of an gv
Sample space: The set ofall possible outcomes of an ex& is call@ﬂe space.
Event: The set of outcomes of an experiment is called
Certain event: An event which is sure to occur in any 1cxpcr1 s called a certain event.
Im passihle event: When an event cannot occur i given cx&u‘ncnl itis called an impossible event.
ccur.

will pro
Unllkeh e\ent Aneventis called unlike which@probably oceur.
Equally likely event: The events aref{ ually lwev nts which have equal chance of occurrence.
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éo Symbols / Notations

Symbol 4 s for Symbol | Stands for Symbol | Stands for
< is'¥ess than : ratio I is parallel to
> is greater than e is proportional to 1B arc AB
< is less than or equal to | tally mark — correspondence
> is greater than or equal to % summation % percentage
= is equal to AB line segment AB gor {1 | the empty set/ the null set
* is not equal to AB ray AB | such that
<« is not less than AB line = implies that
* is not greater than Z angle u union
€ belongs to A triangle n intersection
[4 not belongs to ~ is similar to because [ as
v for all = is congruent to therefore / so
ND square root ~ is approximately equal to 0 universal set

o <
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Absolute value: 2

Acute angled triangle: 143
Additive inverse: 13
Approximated value: 22
Associative property: 17
Average rate: 47

Average speed: 123

Equal sets: 35

Equally likely events: 194
Equation and equality: 86
Equilateral Triangle: 150

Equivalent: 6

Error; 22

Event: 192

Experiment; 191

Mean for grouped data: 188
Mean: 186
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Bar graph: 179
BODMAS: 25

Cartesian coordinate: 103
Certain event: 193
Circle: 128

Close sentence: 84
Commission: 61
Commutative property: 16
Complement of a set: 37
Computation of probability: 194
Construction of triangle: 144
Continuous data: 175

Cost price: 53

Cylinder: 132
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Favourable outcomes: 192
Fractions: 6
Frequency distribution: 176

Data: 175

Decimal number: 4
Descriptive form: 31
Difference of sets: 37
Direct proportion: 50
Discount: 56
Discrete data: 175
Disjoint sets: 35
Distance: 114
Distributive property: 18 N

3 G
General sales tax: 60
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H:;C'F: 6 fa Lo ]

Histogram: 182

I——;

Impossible event: 193
Improper fraction:6
Improper subset: 34
Indirect proportion: 5
Integers: 2
Intersection of s

S

Division of rational nun%f-l_

*  www.tec

inear equation: 95

Median: 187
Mode: 187
Boemtim o ey N '

s
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o ot
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Polygons: 157
> omia®

a3
e

Notation of selé: 30
Number line: 2
Number sequence: 78

et R s

Obtuse angled triangle: 1
Open sentence: 84

Ordered pair: |
QOutcomes: 19
Overlapping Sets%g5

i rimmteent Senli s

darea: 126
182

Ratio: 43

Rational number: 7
Reflection: 167

Reflective Symmetry: 165
Rotational Symmetry: 1661
Round negative integers: 21
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Samplelspace: 192
Se]li%ﬁ' =53
S i[der notation: 32

122

Square of a number: 66
uare root; 69
Subset: 33

Super set: 34
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Tabular form: 31

Tax: 58

Time: 116

Transformation: 167
Translation: 168

Types of triangles: 142
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e |

Po_sitio 0

nd loss: 54

Proportion: 49
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Uniform speed: 123
Union of sets: 36
Unit fraction: 6
Universal sets: 37
Unlikely event: 193
Ushr: 63

ki ot

. v — V e
Value added tax: 60
Vann diagram: 33
Variab]_e_gg_g constant: 85

Qua&raﬁté: 104
Quadrilaterals: 152
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I[{aie: 4;f' :

Who__lc miml_)-cr: 3
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Zakat: 62
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