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¢ Domain < Numbers and Operations \;"

 Sub-Domain @ FACTORS AND MULTIPLES-
3

Students’ Learning Outcomes:
& By the end of this sub-domain, students will be able to:

Ll |

e Recognize factors of numbers up to 3-digit
e Multiples of numbers up to 2-digit.
e HCF and LCM.

”"é‘:——". I ; O @
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1.1  FACTORS AND MULTIPLES ) trggn W{lgrive altogether?
Factors
“Factors are the numbers which we multiply to get anot@:er say, product or total .
cCeCcCcee

ecece
GGG

For example, Or

@or} x 3 (factor) = 18 (product )

P

111 Defining a Factor D+1 =12
If we divide a dividend D& 12+2 =6
by a divisor, we get 1) 3 12+3 =4
quotient and remainder. —Q 0& 12 4) 12 6) ]2 12) 12 12:+4 - 3
Now look at the given & % 12 ? " 12+6 =2
expressions. \A@O— 0 0 12+12=1)
From the above examplesiit can be seen that the number 12 is completely divisible by 1, 2, 3, 4, 6 and

12. The remainder h case is zero (0). We can say that the factors of 12 are 1, 2, 3, 4, 6 and 12.

So, “A fqc number which divides the dividend completely leaving no remainder”.
Examp Which of the given numbers are the factors of 42. (i) 3 (ii) 5
| Solution I
@ 3 14 ) 5 8
3)42 5) 42 42 + 5= 8 with
or . Y
5 . 42+3 =14 with LZO remainder 2
12 remainder 0’ As, dividend = quotient x divisor + remainder
. » _ 42=8x5+2
As, dividend = quotient xdivisor + remainder Since, remainder is not zero (0) so, 5 is not factor of 42.
42=14x3+0
Since, remainder is zero (0) so, 14 is factor of 42.

Sub-Domain-1: FACTORS AND MULTIPLES

1 1
NOT FOR SALE-PESRL_(\



* Domain ( Numbers and Operations >>

@ All even numbers will have number 2 as their factor. @ Allnumbers end with 5 will have 5 as their factor.
@ All numbers greater than 0 and end with a *0’will have 2, 5 and 10 as their factors.
@ Factors are always whole numbers or integers.

Example ( 2  Write all the factors of 36 and 40.

( Solution ) 36 =1 x36 40 =1 x40
36 =2 x 18 40 =2 x20
36 =3 x12 40=4 x
36 =4 x9 40=15
36=6 x6 As, 1,2, 0, 20 and 40 can
As, 1,2,3,4,6, 9,12, 18 and 36 can divide 4 letely.
divide 36 completely. Hen actors of 40 are 1, 2, 4,
Hence, the factors of 36 are 1, 2, 3, 4, 8@ 20. and 40
6,9,12, 18 and 36. TN T

@)
g Practice -1 Listall the factors of each number. S,_ ii. 120 iii. 230 iv. 352

I/J Note ) Every number greater than | has at le ber Stop finding factors when the

two factors. The number 1 and itself. nun‘ﬁ\lart repeating.

Multiples

“A multiple is the product or total w YIIIY
22 S 3

we get when we multiply one numb PIPYIY PFIFIP
another number. " IYIPY FIPIFPY PIIPIFY
SV gy TIVIY FIIIP

For example, multiples of @en g B - e, 15 boxes 20 boxes

multiply 5 by another nu 1 x5 2 %5 3 x5 A5e8
1.2 Defining a &lﬂple‘
We get multipl when we multiply it by another number, e.g, 5, 10, 15, 20. Let us consider
the followi
: & 6 A
2) 16 3) 18
16 18
0 0
So,16 +2=8 So,18+3=6
\_ Dividend + Divisor = Quotient ./

Here, the divisor is called the factor because the remainder is zero (0). 2 is a factor of 16 and 3 is a factor
of 18. In both cases the remainder is ‘0.

Hence, “multiple of a given number is the dividend, for which the given number is its factor”.

m—{ Sub-Domain-1: FACTORS AND MULTIPLES
NOT FOR SALE-PESRP



¢ Domain < Numbers and Operations /,_/‘-

‘\\\

® Anumber has unlimited multiples.

® Every numberis a multiple ofitself.
® Every multiple ofa given number is greater than or equal to the given number.

m‘”’” Thinking Time )

i. Consider the following facts.

ii.  Consider the following facts.

Result

Operation Operation Result
Even + Even Even Even x Even v Even
Even + Odd Odd Even x 0Odd o \CEven
Odd + Even Odd Odd x Even U Even
Odd + Odd Even Odd x Odd « & Odd
What will happen when we use the operation What will happen e use the operation
subtraction instead of addition? division instead tiplication?
. hl y J
Example 3 Which of the following number is the mlm 6.
(i) 42 (i) 52 @
( Solution ] 7~
@ 4 7 i) 52 @LJ & lay 70 11
6, 42 — 5 | 70
42 48 %(b' 6
0 10
So, 42 is multiple of 6 because 6 S HOt {Ntlple of 6 6
divides 42 completely. " ause r der is 4. 4
\ 70 is not the multiple of 6
o" because remainder is 4.
Example Q 1x mul sof7,9and 12.
|[ Solution '
Multlpl Multiples of 9 Multiples of 12
1x9=9 1 x12=12
2 =l4 2x9=18 2x12=24
3x7=21 3x9=27 3 x12=36
4 x7=28 4 x9=36 4 x12=48%
5x7=35 3 x9=45 5x12=60
6x7=42 6x9=54 6x12=72
Hence, 7, 14, 21, 28, 35 Hence, 9, 18, 27, 36, 45 Hence, 12, 24, 36, 48, 60
and 42 are the first six and 54 are the first six and 72 are the first six
multiples of 7. multiples of 9. multiples of 12.
g Practice -2 List the first five multiples of each number. i 3 i 1 jii. 20 iv. 73

Sub-Domain-1: FACTORS AND MULTIPLES

3
NOT FOR SALE-PESR}P_(.\



¢ Domain < Numbers and Operations

Activity -1

2

lBring a matchbox and make few multiples of 3 using] To find the multiples of any given number

matchsticks. simply multiply the givennumberby 1,2,3,4,5,...

Remember ]

1.2 IDENTIFICATION OF FACTORS UP TO 3-DIGIT NUMBERS )

Example S Which of the following numbers are the factors of 30 and why?

i 5 Gy 7 (iii)) 3 (iv) 11
' Solution ) O$
(i) 5 is a factor of 30 because it divides 30 completely with zero remaind
(ii) 7 is not a factor of 30 because it does not divide 30 completely v\q@o remainder.
(i) 3 is a factor of 30 because it divides 30 completely with zero rgrhaiader.
(iv) 11 is not a factor of 30 because it does not divide 30 com le@ ith zero remainder.
Example = 6  Which of the following numbers are the fg& of 625 and why?
(i 25 (i) 17

l Solution (i) 25isafactorof625 because itﬂt{;ssﬁ% completely with zero remainder.
au

(ii) 17 is not a factor of 625 b it do t divide 625 completely with zero
remainder.

1.3 IDENTIFICATION OF N[XhSTIPIiQ? NUMBERS UP TO 4-DIGIT )
O S
Example 7  [dentify which u@n foll @\.mbers are the multiples of 13?

(i) 39 (ii)‘%\Q X, (i) 65 (iv) 99

' Solution i 39is H{E iple o (ii) 45 is not a multiple of 13.
(iii) 6\ ultiple'af 13. (iv) 99 is not a multiple of 13.
Y -
g,.; Practice -3 Me at least 5 multiples and all factors of i. 36 ii. 45 iii. 76 J
1.4 %@E NUMBERS AND COMPOSITE NUMBERS )
We have learftabout the factors of the numbers in previous section.

Prime numbers
“A natural number which has only two different factors, 1 and the number itself, is called prime number. ”

For example:
WYY (DR[O PPRRe ||@] B

1 x2 1 x3 1 x5

As, 2, 3,5,7, ... have only two factors so, they are prime numbers. The set of prime numbers is

denoted by the capital letter P.
P={2,3,5,...}

W Sub-Domain-1: FACTORS AND MULTIPLES
NOT FOR SALE-PESRP
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~ Challenge  Numbers 17and 71 are the prime numbers with reversed digits. Write another pair of prime numbers with
reversed digits.

Example 8 Identify the prime number. (i) 41 (i) 38 (iii) 51

(i) 41 is a prime number because it has only
two factors | and 41.

( Natural numbers > | )

(i) 38 is not a prime number because it has more ( Composit: i bas ) &ﬁme nut’lbers )
than two factors i.e., 1, 2, 19 and 38. 7

(iif) 51 is not a prime number because it has more ( More than tw@ C Only two facmrSD
than two factors i.e., 1, 3, 17 and 51. factors g 1 and itself

Composite numbers

‘A natural number which has more than two different factors is A((@S:re number.”

Forexamp]e ““ ‘ . ‘ ‘ ‘

1 x 12

) " Interesting Information )

A composite number can be
expressed as a sum of two prime
numbers .e.g.

3+5=8

1,2, 3,4, 6 and 12 are the factogs um Qhas more than two different factors. So, 12 is a
composite number. Similarly 4, B s h;?&i'more than two factors so they are composite numbers.
The set of composite numbers ote capital letter C.

< — (4,6,8,9, ...)

Example 9\dden ify the composite numbers: i 29 (i) 39 (iii) 56

<

not a composite number because it has only two factors.

Solution
(i)
(ii) 39 is a composite number because it has more than two factors i.e., 1, 3, 13 and 39.

(iii) 56 is a composite number because it has more than two factors i.e., 1, 2, 4, 7, 8, 14, 28 and 56.

=D

/ Teaching Point |

@ Ask students to stand in an open space at least an-arm away from each other.

@ Tell them that you will be calling out numbers (such as 13,21 or 101) and they will need to decide if the number is prime or
composite.

@ Ifprime they should sitdown, if composite they should stand up.

Sub-Domain-1: FACTORS AND MULTIPLES }—(5\\
NOT FOR SALE-PESRP
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composite numbers.

l Solution '

Domain < Numbers and Operations

10

Example

\

/7

Identify the following numbers as prime, composite and neither prime nor

65,77,29,1, 19,63, 37

ﬁ Practice -4 Q

(

(i 30

(

(@)

(
(
(

(

Q!

mes are pril
1-100.

1. » Wri
(i) 41 (iii) 65
2.

7 13

(i) (i) 19

4.
o
6.

i

OT FOR SALE-PESRP

Prime Composite Neither Prime Nor-Composite
19,29, 37 63, 65, 77 1
) — A
Activity -1 I Do a magic game. Copy all the numbers 1-100 and then perform mllowing steps.
L2 ]13|4]5]@6a] 7] 8] 9] 10 Encircle the square box of n
1m |12 (13|14 15) 16| 17| 18| 19| 20 Leave square box ofn nd shade all multiples
21 (22 123 (24| 25) 26 27| 28| 29| 30 of 2. .
Leave square box OLEE shade all multiples of 3.
sl |8 s] &) 36) 30| 8] 2| 40 Leave square d shade all the multiples of 5.
41 142 143 |44 145]146| 47| 48| 49| 50 Leave squafe and shade all the multiples of 7.
S1 |52 (53 |54| 55| 56| 57| 58| 59| 60 All th: bers lefl shaded are prime numbers, between
61 [ 62 | 63 | 64| 65| 66| 67| 68| 69| 70 N _
Al 7317l 51 761 77! 18] 79| 80 d list down all the prime numbers between 1-100.
> aove proc f finding all the prime numbers (1-100)
81 | 82 | 83 | 84 | 85| 86 [ 87 | 88| 89| 904 \
s called of Eratosthenes.
91 (92 | 93 | 94 | 95| 96| 97| 98| 99 | ¢00
\_ J J
=7 History
T e
Eratosthenes was a Greek Mathematician. Hoyin ducex@we of Eratosthenes, an efficient method of %‘ D *’
identifying prime number. To know moré& im vis w link. &1' ’
https://www.britannica.com/biogr: &\M@ (276BCE-194BCE)

» Write all even prime numbers between 50 and 100.
» List down all even prime natural and whole numbers.
» List down all odd composite numbers between 50 and 100.

» Write all neither prime nor composite natural and whole numbers.

numbers that differ by 2. Such as 3 and 5. List all the twin primes between

Exercise - 1.1 )

the factors of the following numbers:
(iv)
» Write the first five multiples of the following numbers:
(iv) 43

( 3. » Write all prime numbers between 30 and 65.

78  (v) 105 (vi) 118 (vii) 165 (viii) 220

v) 59

Sub-Domain-1: FACTORS AND MULTIPLES
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) [if—_a Project - 1 W Read the Sunday newspaper at your home and write the different digit numbers even, odd,

| prime, composite and neither prime nor composite numbers. Then write all factors and three multiples of each
number.
(i) — (i) — i) — (iv)
(V) —m8 — (vi) ———— (vil) — 0 ——— (viii)

~ 7
= Thinking Time  Which prime number cannot be doubled from the numbers in the 1-10 group?
o

1.5 PRIME FACTORS OF UP TO 4-DIGIT NUMBERS HOWTO
EXPRESS THEM IN INDEX NOTATION § ’

In the previous section 1.1 we have learnt how to find factors of a numl%
“The process of writing a given number into its factors is kno wna&f@ zation”

For example, 18 =3 x6
Here, 3 and 6 are the factors of 18.

Also 18 =2 x 9 ,S{
Here, again, numbers 2 and 9 are call 3

Remember

[ Any composite number can be written as a pmduct offall ofy

{ m Go Online

Practice the prime factorization by
playing online game at

http://www.mathplayground.com

/factortrees.html

Prime factors
A composite number can be expresse the p@f two or more prime numbers, which are called

prime factors. "

“The process of factorizing a nu@mm it e factors is known as prime factorization.”
Prime factorization can be, d methods.
. « T2
(i)  Division MethQQ (n) actor Tree Method. QF Practice 8
Example wmd the prime factorization of 36 Find the prime factors of
Sclution Q) i 30 i 210 iii. 633 iv. 310
ivision Method - Factor Tree Method —
2 36 J-C composite numbers )
2 18
3 9
3
( all prime factors)
—
S0 DBUSEHIRGRS So, 36=2x2x3x3

Sub-Domain-1: FACTORS AND MULTIPLES }{;\
NOT FOR SALE-PESRP
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Index Notation @ Remember
We are familiar that; 100 =10 x 10 =107 Iedex
1000 =10 x 10 x 10= 10> and 10000 = 10 x 10 x 10 x 10=10* ba
The power (index or exponent) of a number says how many times to use 25
the number in factorization. B ,:L/

For example, 36 =2 x2 x 3 x 3

Here, factor 2 is 2 times = 22 (Index = 2), factor 3 is 2 times = 3* (Index = 2)
So, prime factorization can be expressed as 36 = 22 x 37 %
“The representation of prime factors in the exponential form is called index notatioro

Now, look at the following example; O
The process to factorize a given number and to express its prime f\@in the index notation is

explained in this example.

Example = 12  Find prime factorization of 108 then exp&@esult in index notation.

' Solution ' : ; @
- Division Method ' T;& * Challenge .
108 =2x2x3x3x3 'q_\)

I am the product of two different prime

=22 %33 ‘b factors
G ® One of my factors is raised to the 2™
% Remember O 3 3 power.
2 x 2 x 3 x 3 x 3 is expanded form and 2° x 3° & @ My valueisbetween 62 and 82.

e : c 1
: 2
is index notation. e & ) h. Whoam 17 )
L= W | \1 .
l’,’J Note ) Students should u \@ nd prime factorization. If it is not specified in the problem.
ﬁ'} Practice -6 Q me factors 8f the following numbers and express them in index notation.
| 0 9%

€ met
ii. 192 iii. 576 iv. 4,032

&

£
S

Q‘JC) .'_ Exercise - 1.2 )

[l. > Fill th paces to complete the factor tree:
(i) 105 (iii) 180

(i) 20

@ Sub-Domain-1: FACTORS AND MULTIPLES
NOT FOR SALE-PESRP
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(2. » Write the following expanded forms into index notation:

(i) S5x5x5x5x7 (i) 2x2x5%x5x5x5x7x7Tx%x7

(iii) 3x3x3x3x5x5 x5 (iv) 11 <11 x11 x11 x13x19x19x19

(3. » Find the prime factors for the following using division method then express in index
notation:

(i 32 (i) 90 (iii)) 110 (iv) 115 (v) 225

(vi) 540 (vii) 1386 (viii) 2205 (ix) 6615 (x) 6075

( 4. » Find the prime factors of the following numbers using factor tree method@express in index
notation:
(i) 64 (i) 125 (iii)) 100 (iv) 500 OO (v) 188
(vi) 648 (vii) 1512 (viii) 3240 (ix) (x) 7875
(5. » Prove that prime factors of 2,600 are same using division method a &r tree method.
(6. » Tam a product of three different numbers. ®+
My greatest prime factor s 13. /&

I am between 100 and 200.
Who am [? @
( 7. Find the number that is the product of the ost prime numbers below 100.

(8. » Write these index notations into expande

) 2'%3'°%5 (i) 3’x5'x11° (i"&vsﬂg’xll‘
éere th

(iv) 2'x3*x13'x17°

l."',:—_ Project -2 \ Search a 2-digit numbe uare of the sum of its digits is equal to the number obtained

I when its digits are reversed.

R «O
"\ =
1.6 H.C.F AND ;2@1 §(}wo OR THREE NUMBERS UP TO
E

3-DIGITI‘

= S
“

1.6.1 HCF est Common Factor)

We have | Qﬁle more about factors and H.C.F (highest common factors) in our previous
classes.

“H.C.F of two or more numbers is a greatest or highest number which divides all the given
numbers.”
The H.C.Fis also called the greatest common factor (G.C.F) or greatest common divisor (G.C.D).

The above definition of H.C.F can also be defined as:
“H.C.F or highest common factor of two or more given numbers is the common factor of given numbers

which is the greatest of all common factors”.

t& Remember The H.C.F is always smaller than or equal to the smallest number in the set of given numbers. ]

Sub-Domain-1: FACTORS AND MULTIPLES }{9-.\\
NOT FOR SALE-PESRP
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Now, look at the following example.

Example 13  Yesterday Alisha plans to cover a blue sheet of paper completely with identical
square boxes. The sheet of paper is 70 c¢m long and 50 c¢m wide. How can she find the side

of'the largest possible square?
<«

( Solution ) Length of blue sheet of paper = 70 cm
Breadth of blue sheet of paper = 50 c¢m ?i
We should divide each side into equal groups with equal lengths. This
is same as to find the factors of 50 and 70.
Factors of 70= 1,2, 5,7, 10, 14, 35, 70
Factors of 50 =1, 2, 5, 10, 25, 50
The common factors of 70 and 50 are 1, 2, 5 and 10.

As, the Highest Common Factor of 50 and 70 is 10. &@

Hence, the side of the largest possible square is 10 cm.

H.C.F of two or more than two numbere,&‘i -digit by Prime Factorization
Method

To find H.C.F using prime factorization, mmp]yche foll@mle

H.C.F = Product of common prime factors o lven

70 cm

«—> S0cm «——

Example 14  Find H.C.F of 27«34 and 31 using prime factorization.

l Solution ' First use divisit&@ﬁnd tlx;%ae factors of each number.
o ~

o~ e
NP D54 3315
S Ae%f; EERNUTEER Y
313 303 "l H.C.F (Highest Common
| D —_— S Ee— Factor) is also called
@ l I G.C.D (Greatest Common
So,27 = 3 So,54=2x3x3x3  So0,27=3x3x5x7 | [Diison.
T
common to 27, 54, and 63
\ _/

Hence, H.CF=3x3=9 ie HCFof27,54and315is9.

H.C.F of two or more than two numbers up to 3-digit by Long Division Method
To find H.C.F using long division method we use the following rules.
® Divide the largest number by the smallest number.

@® Take remainder as divisor and divide the first divisor by it.
@ Now, remainder will be taken as divisor and second divisor will be treated as dividend.

@ Sub-Domain-1: FACTORS AND MULTIPLES
NOT FOR SALE-PESRP
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Continue this process again and again until remainder becomes zero.

® The last divisor will be H.C.F.

® In case of three numbers, first we find H.C.F of any two numbers. Then continue this
process with remaining number till the last divisor. The last divisor is H.C.F of all the
three numbers.

Example 15  Shumaila has a box of 45 orange flavoured sweets and Nadeem has a box of 110
mango flavoured sweets. They have to divide up the sweets into small plates with equal number of
sweets, each plate containing either orange flavoured or mango flavoured sweets 0
number of sweets in each plate.

l Solution l Orange flavoured sweets = 45

Mango flavoured sweets = 110

ind the_possible

To find the possible equal number of sweets in each plate, ww puld find the hlghest common

factor for 45 and 110.

-
3 | 45 2 | 110 As, 4@"“5
T 5 355 /&c x5 x 11
5 |s THEE S‘g) =g
— Ty —1— . eaca will contain 5 sweets.

Example 16 Nadeem wantstocutt ires int@es of'equal length. Ifthe total length of wires
are 108 m and 144 m respectively then whatis length of each piece?
' Solution ' To find the maxun gtlg\' plece we will find H.C.F of 108 and 144.
108) 144 (1

108 and 144 is 36.
3 6) 108 (3 ence, Nadeem will cut the wires into equal pieces with

ﬂo maximum length of each piece is 36 m.
- > )
l@ Rem&s' Ifthe H.C.F of two or more numbers is 1, then the numbers are called co-prime. ]

Example 17 Find H.C.F 0of 65,91 and 117 using long division method.
' Solution l Step-I = First we find H.C.F of 91 and 117. Step-11

91 ) 117 (1 Now, we find H.C.F of 13 and 65. .
91 13) 65 (5
26) 91 (3 65
78 e
13) 26 (2 Hence,
206 So, H.C.Fof91 and 117is 13. | The H.C.F of 65, 91 and 117 is 13.

Sub-Domain-1: FACTORS AND MULTIPLES }—m
NOT FOR SALE-PESRP
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g; Practice -7

.l.'__ W
Find the greatest length of measuring tape which N *’fw’,
can be used to measure exactly 160 m, 280 m and S NE i:-h S
200m ]ength. ’t»? . | ||||I| IL’

(i) 6and 9 (ii) 25 and 45 (iii) 1{6&0

( 1. » Find H.C.F of each set of numbers using prime factorization method:

(iv) 5,30 and 60 (v) 14,28 and 112 (viL‘\S and 108
( 2. » Find H.C.F of each set of numbers using long division method,

y eth
(i) 110and 170 (ii) 104 and 234 &Q 400 and 3996

(vi) 32,96 and 256 (v) 30, 168 and 288 % (vi) 80,215,245 and 720

( 3. What is H.C.F of any two prime numbers? &

[ 4. » Can the highest common factor of 8 and Q ater ? Explain your reasoning.
tics b

( 5. Aleezey has 16 Science books, 28 Ma 30 English books. She wants to pack

these books equally without mixing oks an h no left over. What is the greatest number
of books she can put in each pac e

( 6. » There are 50 students of 53 '?0 st &Q of grade VII and 80 students of grade VIII. A
teacher wishes to arrange n eq ber of students in each row. Find the greatest number
of students that could eﬁ

( 7. ) A room is 10 m 15 ng and 8 m 80 cm wide. The floor of the room is to be paved with square

tiles. Find the length™f the largest tile that can be used.

© o Actiyig@ |
O Writey 1git pocket money on asheetof paper. O Find H.C.F of three numbers you write on the paper. J

1.6.2 L.C.M (Least Common Multiple)

We have learnt about common factors and L.C.M (Least Common Multiple) in previous grades.
“L.C.M of two or more numbers is a least number which is divisible by all the given numbers”.

The above definition of L.C.M can also be defined as:

“L.C.M or least common multiple of two or more numbers is the smallest of all their common
multiples .

@ Sub-Domain-1: FACTORS AND MULTIPLES
/' NOT FOR SALE-PESRP
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Now, look at the following example.

Example = 18  One Sunday Nuzat plans to draw 15 ¢m long and 10 em wide
rectangle on a plastic sheet. She then makes copies of rectangle to form a square. Find ~ ﬁ ‘
the length of each side of this square. '

( Solution | Length of small rectangle =15 cm
Breadth of small rectangle =10 c¢m

First, we must find the multiples of 10 and 15to get the length ) o .
of a side of square. A

Multiples of 10 = 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 4

120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, —'m—

240, 250, 260, 270, 280, 290, 300, 310, ... Jul i 2 E

Multiples of 15 =15, 30, 45, 60, 75, 90, 105, 120, 135, 150,

165, 180, 195, 210, 225, 240, 255, 270, 285, 300, 315, ... &

The first two common multiples of 10 and 15 are 30 an @ |
ulple

The smallest is 30. This is called L.C.M (Least Commo
Hence, the length of each side of square is 30 cm.

<

15 cm

{ Remember ® Ifonenumberis a factgr (;Q other n&isthc greater number.
® [fthe given numberi&ime nu en L.C.M is the product of these numbers.

Hr n&actm ization Method
To find L.C.M by using the prime 'Zatl()& d we use the following rule.

L.C.M = Product of common ore factors x Product of non-common two or more prime
factors.

Example Q@_ C. Mﬁc Common Multlp]e) of 54 and 144.

L.C.M of two or more number

( Solution ) 2 | 144 - Remember Y
9 27 2 |72 If three or more than three numbers are given to find the
Q‘ L.C.M, then consider a factor as common factor if it is
319 2 |36 common factor of two numbers or more than two numbers. )
3|3 2 |18
1 3 |9 g “hallenge n
T3— Ch nge Rida packs boxes of mangoes and
_ £ boxes of oranges. Each box contains the same number of
Here, 54 = @x 3 x@x@ 1 fruits. Rida packs 64 mangoes and 56 oranges.
144= 2 x2x2x2x3x3 Nosheen says, ‘There will be 7 pieces of fruit in each box.’
Common prime factors = 2. 3.3 Noureen says, “There will be 8 pieces of fruit in each box.’
T Who s correct? Explain your answer.

Non -common prime factors = 2, 2,2, 3 . /
So, L.C.M = Product of common prime factors x Product of non-common prime factors

= 2x3x3x2x2x2x3
18 x 24 =432

Sub-Domain-1: FACTORS AND MULTIPLES }—(1.3\\
NOT FOR SALE-PESRP .
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L.C.M of two or more numbers up to 3-digit by Division Method
To find L.C.M of two or more numbers by prime factorization needs a lots of calculation. So, the simple
method is known as division method.
Step —1  Write all the given numbers in a horizontal line, separate them by commas.
Step —II Choose a smallest possible prime number, which exactly divides at least one of the
given numbers.
Step — III Write quotient directly under the number in the next row. If a umber not divided
exactly, then bring it down in the next row. %
Step — IV Again choose a smallest possible prime number which exa@ vides at least one of
the numbers in second row. \0
Step — V  Continue this process until all co-prime numbers are | he last row.
Step — VI At the end multiply all the prime numbers by 10@3 have divided and the co-prime
numbers left in the last row. i.e. (L.C.M = Pro of all divisors).

Thinking Time What is the smallest 4-digit num wh s divisible by 21, 56 and 63?

Example = 20 Minahil says to her frien th 5@5 thinking of a number. Which is
completely divisible by 16, 24 and 36 respec Wha umber that Minahil could be thinking
4 2 (16 , 24 , 36
( Solution ) The secret number can bQJI‘ld sing L.C.M.

First given number =16 & 2|18 , 12, 18
Second given number =24 ﬂ 2|14 , 6 , 9
Third given number = 36 eo L 212 , 3 , 9
L.C.M = product of all di\i v 2 3|y , 3 , 9

—2x2x2xgx3—144 311 ? 1 . 3
Hence, Minahil ¢ 144. e, bl

Wagqas is planting trees. He has enough trees to plant 7, 9 and 15 trees in each row. What is the leastJ

ees Wagas could have?

P )
7

(%) Exercise- 1.4 )

( 1. » Find L.C.M of each set of numbers using prime factorization method:

(i) 8and I8 (ii) 28 and 49 (iii) 20, 90 and 180
(iv) 25,35 and 45 (v) 15,25 and 65 (vi) 150,250 and 350
(2. » Find L.C.M of each set of numbers using division method:

(i) 14 and 63 (i) 25 and 45 (iii) 14,28 and 84

(iv) 7,28 and 98 (v) 220, 240, 260 and 280

,@4 Sub-Domain-1: FACTORS AND MULTIPLES
/' NOT FOR SALE-PESRP
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(3. A frog and a grasshopper start jumping together and jump along the same path. The frog
always jumps 25 cm and the grasshopper always jumps 15 cm. At what distance they will
meet again?

( 4. » A university bus arrives near UET Lahore in every 280 seconds and an orange train arrives in
every 360 seconds. How often do train and bus arrive at the same time?

(5. Iam thinking of a number that is divisible by 29, 58 and 116. What is the smallest possible number

that I could be thinking of ?

(6. » The traffic lights at GPO chowk changes after every 30 seconds, 60 se %90 seconds and

120 seconds respectively. If they change simultaneously at 9 a.m hat time will they

change again simultaneously? (Hint: 1 minute = 60 seconds)
( 7. » Find the smallest 3 digit number divisible by 16, 24 and 30 re.s*g ely. E
1.7 RELATIONSHIP BETWEEN HCF %M )

We are familiar that “The H.C.F is the greatest factor more than two numbers which divides
the number exactly with no remainder”, while “T of two or more than two numbers is the
smallest number which is divisible by given n e ctl r discussing the definition of H.C.F

and L.C.M, we will focus on the relationship e n H. C F C M along with real life problems.
Example 21  Find the relationship d L.C.M of 12 and 21.
' Solution ' First, we find the higlfe$,com or (H.C.F.) of 12 and 21 1is 3.
Then we find the i tiple (L.C.M.) of 12 and 21 is 84.
H.C.F. x L.C. X 84&2
Also, the 12 x21 =252

Therefoe? duct of C.F. and L.C.M. of 12 and 21 = product of 12 and 21.
Example 2 ind the relationship between H.C.F and L.C.M of 32 and 48.
( Solution @111}, let us consider the two numbers 32 and 48

Prime fact 2 and 48 are:

32=2x2x%x2x2x%x2

48=2x2x2x%x2x3

L.C.M. of 32 and 48 is 96, H.C.F. of 32 and 48 is 16;
L.CM. xH.CF.=96 x16=1536

Product of numbers = 32 x 48 = 1536

So, from the explanation given in the above examples we conclude that the product of H.C.F and L.C.M
of two numbers is equal to the product of two numbers.
First number x Second number

H.CF.

Sub-Domain-1: FACTORS AND MULTIPLES I—(ﬁ;\\
NOT FOR SALE-PESRP
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3 Cllalleﬂge Highest common factor (H.C.F) and least common multiple (L.C.M) of two numbers are 10 and 399
respectively. One number is 190, find the other number.

(% ¥ Exercise - 1.5 )
(1. » Find the relationship between H.C.F and L.C.M of the following numbers:

(i) 10and25 (i) 8and 28 (ifi) 34 and 68
(iv) 35and 77 (v) 110 and 230 (vi) 160 ahQEﬂO
(2. Find the relationship between H.C.F and L.C.M of 680 and 584. @)

( 3. » The H.C.F of two numbers is 36 and their L.C.M is 1260. If one o umbers is 72, find the

other number.
[ 4. » The H.C.F of two numbers is 48 and their L.C.M is 1440. If om@*he numbers is 240, find the

other number. @
@ Activity -4 I Find the relationship between the H.CJ and L‘;;‘M of the prices of your Science and )

—_— Mathematics textbooks.

1.8  SQUARE OF NUMBERS UP(TO 2-DIGIT NUMBERS )

Observe the following arrangements of appl

- i “ But 8-apples or 10-apples

L w, wm, = cannot be arranged in this

¢ §§ ' ‘ ‘ way. Numbers or number of

: o o e & objects that can be arranged
1anple .... .;. ? ? into a square array are

known as square numbers.
ceeee q
16-apples

< 4 - - w =
. eeee
@ Note e box/array should be full if we need to count the number as a square | @ "
number. Her les are arranged in a square, but it does not full a square. So, 12 is not a square |®_ _ @
number. LA A A J
12-apples
xample 23  Find the square number Activity -4 I 3[a[s5]6[7]8]9]10
: " 3[4|5]6]/7]|8[9]10
of the integers —3 and 7. Colour the square 6| 8|10]12[14]16]18]20

: i numbers in red on the
( Solution ) To find the square of given given number chart.

integers or numbers, we simply multiply the
number by itself. So,

(=3)x(=3)=(=3)’'=9and 7x 7=7"=49

Where, 9 and 49 are square numbers.

@ Sub-Domain-1: FACTORS AND MULTIPLES
NOT FOR SALE-PESRP

9 112]15/18]21)24|27|30
12| 16/20| 24|28 32| 36|40
15|20 25] 30|35/ 40| 45| 50
1218243036 4248 54|60
14[21|2835/42/49/56| 63|70
1624|3240 48|56 64| 72| 80
18(27]36/45|54| 63|72 | 81|90
30| 40|50 60| 70|80 |90 100
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Exercise - 1.6 )

[ 1. » Identify the square numbers in the following numbers:

(i 18 (i) 25 (iii) 17 (iv) 17 (v) 17
(vi) 144 (vii) 79 (viii) 169 (ix) 68 (x) 121
( 2. » Calculate the squares of the following numbers:

(i 13 (i) -8 (iii) 23 (iv) 17 (v) 31
(vi) 43 (vii) -3 (viii) 57 (ix) —71{_\ (x) 93

o £=0 - V ! :
- P t- H g % 2 G 2 a
Ik ”% roject - 3 ) Write the ages of all your family members on a chart paper. Reeoand m

‘] identify whose age is a square number. Also, calculate the square of all ages. \
(|

[ Review Exercise 4@“

( 1. » Each of the following question is followed by fo@gested options. In each case select the
correct option.

(i) A number which divides the dividend comp el is ealle

a. factors b. multiples Q @ d. H.C.F
(ii) Zero (0) is multiple of every number

4. one b. d. five
(iii) Any given number is even 1f tk@;t ongit place is multiple of:

1 UK 3 d. 4
(iv) Any given number is aaﬁ@q eo dlg]t on its ones place is not the multiple of:
1 d. 7

v)y A comp051te n always expressed asa__ oftwo primes:

a. produc b. difference c. sum d. none of these
(vi) A numbe@@er prime nor composite is

a. b. 2 c. 3 d. 4
(vii) Th uct of factors of a given number is always equal to:

4. prime number h. composite number

¢. given number d. even number
(viii) In 57

a. 4 is base and 5 is power b. 5 and 4 are bases

c. 4 and 5 are powers d. 5 is base and 4 is power
(ix) A number which divides all the given numbers is called:

a. H.CF b. L.CM ¢. Prime d. Composite
(x) A number which is divisible by all the given numbers is called:

a. H.CF b. L.CM c. Prime d. Composite

Sub-Domain-1: FACTORS AND MULTIPLES }—ﬁ;\
NOT FOR SALE-PESRP
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[ 2. » (i) Define factors and give an example. (ii) Define Multiples and give an example.
(iii) What are prime numbers? (iv) What are composite numbers?
(v)  What do you know about index notation? (vi) Define prime factorization.

(3.

(vii) Define H.C.F (Highest Common Factor).
(viii) Define L.C.M (Least Common Multiple).

» For an admission test the number of participants in grade VI, grade VII and grade VIII are 60, 84 and
108. Find the minimum number of participants who can sit in a row.
» Three local taxies A, B and C arrive at a stop. Taxi A arrives at the stop 20 minutes, taxi

B arrives every 30 minutes and taxi C arrives every 40 minutes. Al Ated taxies arrive at the
stop at 10:30 am altogether. At what time will the three taxies ar U __ e [ N
at the stop again? '

Tax]m%
» Find the largest number which when divided by 24, 36 an@*!’! ves 3 as remamder in each

case.
» Three bells toll at regular interval of 10 minutes, 20 m t&%&i 30 minutes respectively. If they toll

altogether at 12:00 noon. At what time will they next ether?

/(

wssy "0 (Go Online Practice the highest common factor )and]ea mmon multiples (L.C.M) by playing games
at: https://www.transum.org/software/sw/starter of 1|1m-'.-\ ents/H.§ /C.M.asp
https://www.transum.org/software/sw/starter_of ghe 8gv/studgags/ O . L.C.M.asp?level=2

L)
@®
® A natural number has i actors 1 and the number itself, is called a prime number.
® A number which q ifferent factors, is called a composite number.
® The process of factoffzing a number into its prime factors is know as prime factorization.
® H.C.Foftwo re numbers is a highest number which divides all the given numbers.
® LCMis % number which is divisible by all the given numbers.
Acﬁ$-s E )
L =T
. Match the square numbers by colouring the block with 100 _ 169 157§
b : same colour.
J

(symbols) for learning. You can use self generated questions (test items) conceptual type MCQ’s, fill in the blanks, column
matching, constructed response questions and (simple computations) based on cognitive domain (e.g. knowing = 40%,
applying = 40% and reasoning = 20%) to assess the understanding of learners.

/ . :
/ Teaching Point The questions in the exercises, practices and different activities are given as examples

mﬁ Sub-Domain-1: FACTORS AND MULTIPLES
/ NOT FOR SALE-PESRP
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« Sub-Domain @ INTEGERS

Students’ Learning Outcomes:
& By the end of this sub-domain, students will be able to:

® Recognize and identify integers (positive integers, negative integers and neutral integeg).
Calculate absolute or numerical value of an integer.

® Using a number line, compare and arrange a given list of integers and their abs

lues in ascending
and descending order.

& Right Side
\&
——

6 steps towards right

#1e point

The distance between Saba and Wagas is............. %

2.1 GERS

We know about the natural numbers and whole numbers. Also we have learnt about the number line of
natural numbers and whole numbers respectively.

“Integers are in the form of positive numbers, negative numbers and zero (0) too.”

The symbol we use for the set of integers is Z because of Zahlen, Zahlen is a German word for
integers.

/ : 5
/ Teaching Point ] Tell the students about perfect numbers. The numbers which are equal to the sum of its
positive divisors are known as perfect numbers. i.e 6 =1+ 2+ 3. So, 6 is a perfect number.

Sub-Domain-2: INTEGERS }—ﬂ;\
NOT FOR SALE-PESRP \
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.=, Remember To understand the integers. Simply keep the following figures

representation in 7 .
p H P X Q So, the collection of integers

can be understood by the
Natural | Whole | Negative . .
numbers | numbers | numbers | C8S™| given diagram.

your mind.

Zero

Integers )

2.2.1 Identification of Integers

Integers are also known as directed numbers because these are used to represent d% »—3,—2,-1,
0, 1, 2, 3, ... along with the position or direction.

For example, Sakeena and Ali walk away from the starting point but they wall@pposrze direction.

. N
I Sakeena . Al i EP History outh Holst was a ~
‘E ' German Malh an. He introduced [
o integer in 63. He spent 15 years to
{ Left Side E Right Side invent a%&er system of addition and
%’ mulg ion. Later on in 1890, Japanes Mathematicians
0 & Arbermouth Holst’s number system and
————— > Lcredgd “integers’. To know more about him, visit the
6 steps towards left 6 steps towards right lifik. hi%thema[icauudem)-. weeebly.com/history-
\ -matl tion.html
If Ali walked 6 steps heading towards rlghﬁg ak ed 6 steps heading towards left. The
distance of 6 steps on the right side from po own by +6. The distance of 6 steps on the

left side from starting point is shown b
In our real life we use positive nu we]l tlve numbers, the concept of negative numbers is
derived from our real life s;tuatl ex
The temperature recorded 25& ove s positive and correspondingly —25°C below zero as
negative temperature
Similarly, Shahbaz ea S, 1500 in a day. He spent Rs. 500. We can write these numbers as integers.
Rs. 1500, +1500 rupees < Read: “Positive 1500 rupees”

Rs. 500, —500 rupees < Read: “Negative 500 rupees”
So, “The | numbers are 1, 2, 3, ... are also called positive integers and the corresponding
numbers —1, 2, =3, ... are called negative integers”.
We observed besides positive and negative integers, there is an integer which is neither positive nor-
negative that is zero (0).

So, "0 is an integer which is neither positive nor negative”. It is called a neutral integer.

Activity -1 m Think and list any three real life situations where you use negative and positive numbers.
(). (ii). (iii).

/

/ Teaching Point ] Ask students to give real life scenarios where they have seen negative numbers. Also, show
following video to discuss real life examples of integers. (https://www.youtube.com/watch?v=9w7gwFA | HNI)

@ Sub-Domain-2: INTEGERS
/ NOT FOR SALE-PESRP
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u Note ] Zero (0) is greater than every negative integer and smaller than every positive integer.

Example 1  Identify the integers in the following numbers. ‘ Challenge ;

18
—42, +35,421.6,-15.9, +—,+12, +29.8,—

23° 8 There is only one number
( Solution ' Integers: —42, 35, 12 spelled with the same number
Non-integers: +21.6,-15.9, + 18 s +29.8,~1= 2 Of]?nem as itsel.
23° 8 Which number is this? )
2.2.2 Representation of Integers on Number Line O£

Integers can be represented on number line. The number line can help us to f@: relationship between

integers. ‘\
1 1 1 >
1 I 1 1
J % 5 -4I 4 2 4 4\‘9 +4 +5 46 +7

-1 Zero

F 3

. - Oppomtes
Read: Negative 4 Write: -4 cl Positive 4 Write: +4 or 4
Two integers are opposite (additive inverse) if they he same distance from zero on the number
line, but on opposite sides of zero. Each integer h opposit @exampie
(i) The opposite integer of +4 is —4. (Il) site integer of —4 is +4 .
Example 2 Represent the followj mbers e number line. i) 7 (ii) —13

l Solution '(i) . ii) 4@
O %

:l 1 | | | | 1 1 |$‘_’ 1 L L L L L [ L L L 1 [ 1 1 >
] 1 I I I I I 1 I I I I I I 1 I I 1 1 1 1 1
-1 01 2 3 4 5 6 { 9 Q—IS “12-11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
£ 1

2 -

- A\
@ Remember ~%:listanct’: between any two points on the number line is always same or equal. J
£ Pract:ce ﬁcpresenlthe following numbers on the number line. @ -8 (i) 11 (i) -21 J
: ==
48 )« Exercise - 2.1 ) “
(1. » List the natural numbers between 4 and 11. i 4{—|

[ 2. » What is a smallest natural number? )| P
[ 3. » Write all the whole numbers less than 10. e

( 4. » Write all the natural number less than 13. —
[ 5. » Give the short answer for each of the following question:

F

(i) Isevery prime number a natural number?
(ii) Write the difference between natural numbers and whole numbers.

(iii) How many natural numbers are the whole numbers?
Sub-Domain-2: INTEGERS }—(:21\\
NOT FOR SALE-PESRP
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(6. On what number do all the alphabet stands for?

Py
(i) N B o S S e o S e e - e —
0 | 2 *S ?A
T Xy
W 4—t—ttttttttttt——t—+>
50 51 tv Te
(7. » Write each of the following as an integer with correct sign. $
(i) 48 degrees cooler. (i) 48 degrees warmer.
( 8. » Identify the corresponding point to the each integer given on the follo @mmber line:
A B c D E F G L K
-5 -3 = 0 @ 2 4 5
(i) B (ii) D (iii) G —A (v) -3 (vi) 0
( 9. » Draw number line and represent the following poi 1
(i) 0,-8,6,3,—11 and—13 ii)"3, 8,5, —11,-5and -7
(10.» Write the opposite for the following integers. C)
(i) 14 (ii) —24 (iii) 65 (iv (v) 0 (vi) —420
(11.) Identify the integers in the following m%)c
+12,-21.4,-17 1 Ql 25, 18.4,426,-57,0
[12,/’» Hadi has Rs. 12 in his pock ee] es him Rs. 4 and Hamza gives him Rs. 3. How
much money Hadi has i m W al information on number line.
(13.» Describe and show yo tlon cr line, if you begin at 8, move right 8 steps and then

move left 8 steps.

(14.> When Saba wo&, her temperature was 101°F. Two hours later it was 4°F
lower. What€a§her temperature then?

N\

2.3  ABSOLUTE OR NUMERICAL VALUE OF AN INTEGER )

The concept of absolute value has many
uses. We know about the number line.
Every integer on the number line represents

a distance from zero.

For example, Fatima is moving 10 steps B
to east and Shahid is moving 10 steps to west - 0 78TO A5 =2 -

/’2-2\}4 Sub-Domain-2: INTEGERS
) NOT FOR SALE-PESRP
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from the origin on the number line. Fatima is standing at point —10 and Shahid is standing at point +10,
but cover the same distance from the origin.

So, we can say that

“Absolute value or numerical value of a number is its distance from zero on the number line and it is
always positive or zero.”

It is always denoted by symbol ‘| |’. In the above example distance 10m left from zero can be written as
‘~10|" and read it as absolute value of —10 is 10.

2.3.1 Arrangement of absolute values of the given integers S&Rending or
descending order

Look at the following examples to understand the concept of asce nd descending order of

absolute values. +

Example 3 Arrange the absolute values of the follm@@bcrs in ascending order.

7,—14,0, 15, -
l Solution l 7,~14,0,15,-12,-2, 11 /&

Here, |7|=7,-14|=14,(0/=0, |15|= 15, -12|=1 2 and|11] = 11
ute v s0,2,7,11, 12, 14, 15.

So, the required arrangements in ascending orde
Example 4  Arrange the absolute V% the% g numbers in descending order.
; -18

Solution -6,3,-13,5,0,— 10

Here, |-6|=6,[3|=3, |- 13|—13°%rl |0HQP |-2 12|=12 and |18 = 18

So, the required arrangement i di @ absolute values is 18, 13, 12, 6, 5, 3, 2, 0.
Example 5 Q@ber line ¥ arrange the following numbers in ascending order:

-2,-13,-18, |-5], 3,-19, |-1|, |-12]
Solutmn [-5|=5 and |-1|=1,|-12|=12

Now , use ngint eto order them
CN (5 3
I
[
1

l
J

[ [ L1
1

5,0

1 1
1 L ll LI |

| |
| |
-~ 0 —15 —10 =5 0
(-19]) 12|

Hence, Ascending order: -19,-18,-13,-2,1,3,5,12
L

= 7l . .
1 / Teaching Point ] Use the following link to show the video for the explanation of the concept of absolute
value. You can pause/stop the video at several interval and ask the questions from the students.

Sub-Domain-2: INTEGERS }—ﬁ?\
NOT FOR SALE-PESRP
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Example 6 Use number line to arrange the following numbers in descending order.

1_1|> _115 4-: I_gla _79 _185 |_7|a 16

( Somtion ) Ssince, |-1]=1, |-9/=9,-7|=

Now , use number line to order them

=l SR PED EBICD

S e o o A L B
—20 -15 ~10 -5 0 | 5 ‘ 10 \1! 20
Hence, descending order: 16,9,7,4,1,-7,-11,-18 O

m Go Online Use the following links to practice of arranging integers. ‘ 5

m htps://www.mathplayeround.com/mobile/numberballs fullscreen.htm @
n hlIps_‘._-;'.;fy\'__u-:y\j,ma_i'h-pIa}-',_gg_n_m_..-'MiIlinnairr.‘_—(iamg—._AL‘rmlu_h_:-x_-‘aluc:"Millit& yame-Absolute-Value_htm/5.html

[ 1. » Arrange the following integers in ascende;é @

Q) —7.0,-4,4.3,-2, 1 (ii) B 1“\ ,
!

( 2. » Arrange the following integers in desc@ gord

(i —4,-2,7,16,0 Ql)l 0085
(3. Write the absolute or numeri q{' owing integers:

(i) —45 (ii) 116 6 iii) — (iv) 0 (v) —2813 (vi) =501
( 4. » Arrange the absolue sof't wing integers in ascending order:
(i) —13,0,—4, 12, 16489, (i) -—18,14,-12,-84, 44,48
(5. Arrange the%lute values of the following integers in descending order:
, —21 (ii) 109,-215, 0,-85,—-141, 149, 215

(i) 34,-9,12 ]@

IQJ’ ~ Projed( S ] Make a booklet and explain

® Which number is greater, -17 or -30?
® Prepare five flash cards for different integers and arrange them in ascending and descending order using number

line.
[ Revnew Exercnse J@

( 1 » Each of the question or incomplete statement is followed by four suggested options. In each case
select the one that is correct.
(i)  The set of integers is mostly denoted by English capital letter:
a. W b. N & ) d. Z

Glj—l Sub-Domain-2: INTEGERS
/' NOT FOR SALE-PESRP
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(ii) Integers are consisted of:

4. Only positive whole numbers b. Only negative whole numbers
¢. Positive and negative whole number d. Positive and negative whole number with zero
(iii) An integer which is neither positive nor negative is:
a. 0 b. 1 C 2 d. 3
(iv) On number line the distance between any two integers is always:
a. Equal b. Doubled c¢. Triple d. Half
(v)  The opposite numbers of +2 and -3 are:
a. +2and3 b. -2 and 3 ¢. —2and -3 d @ -3
(vi) The absolute value of a number is its distance from: O
a. —1 b. 0 ¢ 1 \\'Q 2

(vii) The numerical value of —345 is:

a. 345 b. —345 c. 34 ,&Q) d. 3405

(viii) Theascendingorderofl,-1,0,2,-3,51s:

a. -3,-1,0,1,2,5 b. 0,-1,1,2,-3,5 &1,0,4,—3 d -1,1,0,-2,3,5

(ix) Thedescendingorderof1,-1,0,2,-3,5is:

a. -3,-1,0,1,2,5 b. 0,1,-1,2, \@—1 3 d. -1,0,1,2,-3,5
® +I=__ Qo)
a. -9 b. 9 @1 d. -10

(xi) [-10/= K
a. —10 b. n(\ g\o d. 9
(2. » Define the following: \

(i) Natural numbers (i) @; nu @ (iii) Integers (iv) Absolute value

[ 3. » Represent the foﬂ;@ eger number line:

(]) _7s 89 _29 =] 35 _2-; 05 _4 (iii) _59 _1'! _3! 0 (IV) 73 _8: _105 03 -1 33 6
( 4. Arrange th wing in ascending order:
() 3, 4,-4, 04" i) —7,0,4,-11,1,-13 (iii) 15,-4,4,5,-6,0
[ 5.) Armr following in descending order:
(i) —4,2,0,-5,-7 (i) -5,12,0,-3,5 (iii) —6,5,-2,0,8,3
( 6. » Represent the following absolute values on the number line:
) _18|9 |_l 1|9 _|_4|9 |3|'! _I?L _3
( 7. An elevator is on the eighth floor. It goes 10 floors down and then up 3 .
floors. At which floor is the elevator now? e L

(8. ) Itis —3°C tonight. Neelam predicts it will be 18°C warmer by noon tomorrow. What will be the
temperature by noon tomorrow?
(9. » Calculate your age from your birth year, and explain which arithmetic operation you need to find

your age.
Sub-Domain-2: INTEGERS }—ﬁ;\
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(10.» Write the absolute value for each integer: 15, 0,18, 15, 13, 215, —131, 54

(11.» Two metro buses left Kalma Chowk Station on the same time. One travelled
13 km towards Gujjumata. While the other travelled 9 km towards Shahdra,

in the opposite direction. Find the total distance between the two buses.

A& Activity -2 I 5

-_—

Roof/Terrace

B
3

Ground floor

BN - I VR S B SR R SN - N |

Basement

v steps down towards basement of a building then
? Cap you rel:@nt both positions on number line? If yes

If you move 2 steps up towards roof/terrace and your friend
what is the difference between you and your friend’s positi
L then do it.

-

.

® Natural numbers are counting @r Th@f natural numbers is denoted by capital letter of

English alphabet ‘N’. e.g,

® The number zero (0) to arural or counting number gives us the list of whole
numbers. The set umb%&noted by capital letter of English alphabet “W’. e.g,
w={0,1,2,3, 4

Positive inte re numbers greater than zero (0), lie to the right of zero (0) on the number line.
Negative jin re numbers less than zero (0), lie to the left of zero (0) on a number line.

Set of i 5 M IR 2 s o (L

Zero an integer which is neither positive nor negative.

Any number on number line lying to the left of zero (0) is negative.

Any number on the number line lying to the right of zero (0) is positive.

The positive distance from zero (0) to any number on the number line is called absolute value.
The absolute value of a number is always positive.

Y| ! Teaching Point ] The questions in the exercises, practices and different activities are given as examples

(symbols) for learning. You can use self generated questions (test items) conceptual type MCQ’s, fill in the blanks, column
matching, constructed response questions and (simple computations) based on cognitive domain (e.g. knowing = 40%,
applying = 40% and reasoning = 20%) to assess the understanding of learners.
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“swpomin (3)  LAWS OF INTEGERS

Students’ Learning Outcomes:
)& By the end of this sub-domain, students will be able to:

® Add up to 2-digits like and unlike integers. e  Multiply up to 2-digits like and unlike integers.
e Verify commutative and associative laws, e Verify commutative, associative and distributive laws.
® Subtract up to 2-digits like and unlike integers. ® Divide like and unlike integers Slo 2-digits.

Student -1 Student -2

5+3x4=2 5+3x4=2

i | tn ‘ﬁﬂ-‘:\' ¥n
| =11 =16 Q) e ‘I
@ Who is doing well? & { . A
3.1 ADDITIONAND SUBTRACTI TO 2-DIGITS LIKE AND
UNLIKE INTEGERS . )

A number line can also be used to find the sum gF¥Fefence g
given integers. The addition of integers is gam&as t @on of [leg
whole numbers using number line. But tl a sli fference. |® The integers with the same signs

On the number line when we add th e 1 ers we move
towards right and when we add an’[l gers we move
towards left.

3.1.1 Addition of Int 9 . :\_0

Sum of two or mo ntegers
The procedure to ﬁn:j the sum of two or more given negative integers is in the following examples.

Example @
[ Solution\)® (-6) + (-7

Remember

are called like integers.
® The integers with different signs
are called unlike integers.

se number line to find the sum of —6 and —7. - Remember

To find the sum, we add the given

: numbers,
Step-i :
—————————t——————+—
-13 -12 -11 -10 9 -8 -7 -6 -5 -4 -3 -2 -l 0 1
Draw a number line.
\ S J
Step-ii [ , N
6 Units
[#3
= |
—————————t———t———+—
-13 -12 -11 -10 9 -8 -7 -6 -5 -4 3 -2 -l 0 1
Y Consider 0 as starting point and move 6 steps towards left reaching at —6 )

Sub-Domain-3: LAWS OF INTEGERS }—ﬁ?\
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Step-iii ( 7 Units 6 Units k
ke ¢ |
e
-13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -l 0 1
Now move 7 more steps towards left reaching at —13.
N 2k
Step-iv [~ 7 Units 6 Units h
ke i< |
S L e e
<13 =12 <11 <10 =9 ~B ~F <6 5 =4 3 T = \EJ
e Hence, (—6) +(-7) =—13 o )
) "4
Example 2 Use number line to find the sum of —4, -5, and —6. \\'0

( Solution ) (-4)+(-5)+(-6)

4

6 Units

1
5 Units 4 'q 4 Units

<

t
-15 —-14 -13 -12 -1 -10

S - «@

|
1
)

e

v

9 =4 =3 2 =l
Hence, (—4) + (-5) + (-6) =-15 V \‘C)
Example 3 Use number line to ﬁnc&ke sum 0%@
l Solution |(+6)+(+?')
’_Q_\'\q\ 7 Units y
" $ 3 >
6 8 9 10 11 12 13 14

2 \\QJ

Hence, (+6) + (+

Sum of unli (&crs

The proce
Example 4

S )

Use number line to find the sum of 15 and —9.

find the sum of two given integers is illustrated in the following examples.

[

9 Units

15 Units

- [ 1

-4 X

o} I I

I
}

2 -10 1 2 3 45
L

¥4

[ T
| B
7 8 9

10 11

12 13 14 15

>

Hence, (+15) +(-9)=+15-9=+6

@-{ Sub-Domain-3: LAWS OF INTEGERS
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Example 5 Use number line to find the sum of — 4 and 13.

l Solution '("4)+(+13)

Consider “0” as starting point and move 4 steps towards left, and then move 13 steps towards right.
Reached at point +9.

13 Units

b 4

IU 4 Units
————————————————— \kﬂ-—'
=5 =4 3 =2 jO 12 3 4 5 6 7 8 9 10 11 @ 3

O
Hence, (- 4) + (+13) =—4 + 13 =+9 ,{o

ﬁj Practice -1 Use number line to find the sum of: @ t
o (i) Sand-7 (ii) —11 and -5 (iii) — 8 and ]B& (iv) 6and 10

3.1.2  Subtraction of Integers @
Since the subtraction is the inverse process of additign. A ntimbegdine can be used to find the difference
between two integers. The word * difference” isQ rd th ns subtraction. The same procedure

can be used to subtract integers which we havig, usdg to adebi rs using number line.

Recognize subtraction as the invers\d%mcess (%dition

Subtraction is the inverse process of addition be “subtracting” a positive integer (subtrahends)
from another given positive integer 4 samek ding a negative integer (subtrahend) with reverse

direction in another given positi% er. O\'

Subtraction of like inteé
Example 6 Sp&a £ () 9frdm 14 (i) —15 from -9 Romorabor—

l Solution | (ﬂ,®14) —(+9) To find the difference, we

subtract the given numbers.

“Subtracting,, 14 1s same as “adding” 14 to -9. g
= 9 Units o

Lk 1

14 Units -

I 1

— >
-1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L o

. J
Hence, (+14) — (+9)=+5

—-I a’*/ Teaching Point ] Use the following links to explain the concept of adding and subtracting integers.

@ https://'www.youtube.com/watch?v=ClikaiflC71GY¥ @ https://www.youtube.com/watch?v=1DKWGS5CBeek

Sub-Domain-3: LAWS OF INTEGERS }—(2.9\|
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(i) (-9)—(15) =-9+15
Subtracting (—15) from (—9) is same as adding (—9) to 15.

15 Units

X

|
9 Units

v
" 1

-10-9 8 -7-6-5-4-3-2-101 2 3 4

Lh
¥ oo

Hence, (-9)— (~15)=+6 \&
O

Subtraction of unlike integers

The procedure to subtract the unlike integers is illustrated in the following ex:

Example = 7  Suybtract: (i) +5 from 12 (i) 13 fromé'

O 12)-(¢5=-12-5 R4

Subtracting +5 from —12 is the same as adding —12 to —h

5 Units 12 UM‘ VV

e
s

o 4
8]
L
IS
W

1
~ I I I 1 I 1 I 1 I i I I 1 I
I8 171615 14131211 -10 -5 -8 £T)uds \?}z

i<
I

N

Hence, (-12)—(+5)=-17

(i) (-5)-(+13) =-5-13 O '&
Qd | 5,0
S a g

Subtracting (+13) from (-5) is 5&@ 5) to —13.
P i

1

» 13 UQI%Q as 2 . 5 Units
L 1 1 L 1 :\ 1 L 1 1 1 1 1 L 1
‘_’_‘_’_'w T U T 1 T 1 | — T 1 T T
—18-17 —-16-15-= -12-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5

. O ==

fo i =

Hence, (-5) —\(§ —18

215
ﬁ: Practic -5 Use number line to subtract the following integers.

| (i) 8and 17 (ii) -9and-14 (iii) —1land?7 (iv) 8and-16

- 3.1.3  Subtraction of one Integer from the other by changing the sign of the Integer

The following rule can be used to subtract integer from another integer.

[Rule Change the sign of the integer to be subtracted and add according to the rules of addition.

(1) Remember While doing subtracting always write the greater integer first.

@ﬁ Sub-Domain-3: LAWS OF INTEGERS
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Look at the following examples.
Example = 8  Simplify the following:
(i) (+9)—-(+4) (ii) (+16)—(-7) (iii) (—40)—(-26) (iv) (—68)—(+43)

l Solution '

i) (19)—(+4) | @) (+16)—(=7) | (iii) (~40)—(=26) [ (iv) (~68)— (+43)
=+9-4) =+(16 +7) = —(+40 — 26) =_68—43
=45 =423 =_14 =_(68 +43

A y =111 N

Example 9

In a holy month of Ramadan at noon on a Friday, the t@erature of Lahore was
+41°C. At the time of opening roza the temperature was decreased by 1 hat was the temperature

at the time of opening the roza? .\_
( Solution ) Temperature at noon = +41°C ,&@
Decrease in temperature till opening time of ro
Now, temperature at opening time of roza = @ (+13°C)
137C)

Hence, the temperature at opening tinQ roza w

Q) . -
g Practice -3 Subtract the followinglﬁ'*%aging thm" i (37 -(+14) (ii)) (-94)-(-29) J
B

We can perform four basic mathematm@oerat r® , X, %) on integers. In our previous classes, we
have learnt about these basic operatl K

3.1.4 Addition and S @u@tegers without using number line

We know how to find th @and diffegence of integers using number line. In previous section 3.1.1
and 3.1.2 we have di ed about them. Now in this section we will learn about addition and
subtraction of two@ers without using the number line. Here we will use the simple rule of addition
and subtractio @

Additio /0 integers with like signs
To add the given integers with like signs simply follow the method illustrated in the following example

Example 10  Find the sumof: (i) +14 and +19 (ii) —11 and 16
' Solution '
(i) +14and+19 (i) ~11 and-16 $8%® Go Online
+(14+19)=+33 - (11 +16)=-27 Use the link to play the online game.
As, the common sign is “+* | As the common sign is ‘—’ http://www.mathplayground.com/A
so the sum is positive. | so the sum is negative. SB_Spidermatchinteger.html

Sub-Domain-3: LAWS OF INTEGERS }_ﬁ.l.\\
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ga; Practice -4 Find the sum of* (i) 18and 19 (iil} —29 and -57 J

Addition of two integers with unlike signs

To add the given integers with unlike signs simply follow the method illustrated in the following
example:

Find the sum of

(i) +70 and -22

Example 11
(i) —16and+11

( Solution )

(iii) 0 and -70

(w)@and 0

As, the sign of greater

() (-16)+ (+11)
.y
=5

value is negative so, the
result is negative.

/

(i) (+70) +(-22)

-\S'esult is positive.

=70=22
=48

A01e sign of greater
e is positive so, the

J

s ¥ 4

v

(i) (0) + (~70)
=0- 70
=70

As, the sign of greater
value is negative so, the
result is negative.

() (+3AQY

%

As, the sign of greater
value is positive so, the
result is positive.

I@ Remember While adding two integers with 51gn ir ﬂubtract the integers and put the sign with
result which is greater valued sign. s\

l,/} Note J The sum of any integer with zg always givg e same integer in result. ]
ﬁ Practice -5 Find the sum oip\&) 13 ak\ (ii) -27 and 48 J
B r

N
3.2 VERIFICAT@@WUTATIVE AND ASSOCIATIVE LAWS )
1 are true

The following laws of ad integers.

Commutative 01 addition
According to h of addition, the sum of two integers unchanged by changing the “order”. For
example, 2 2 =35=3

Example ™ 12  Verify the commutative law under addition for whole numbers 23 and 27.

(_ Solution ) By the commutative law of addition.
23+27=27+23

Take L.H.S Now, take R.H.S
=23+27 =27+23
=50 =50 @ Remember
Commutative law with respect to
As, LHS=RH.S So, 23+27=27+23

subtraction does not hold. e.g.

Hence, commutative law of addition is verified. 8_3#3-8

/3-2)—‘ Sub-Domain-3: LAWS OF INTEGERS
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W pid You Know?

The sum of zero (0) and an integer is the same as

Associative law of addition

According to this law of addition changing the
“grouping” of addends does not change the sum.

For example, (4+5)+7=4+(5+7)

that integer.
Forexample, 0+7=7o0r7+0=7

9+7=4+12 and the number “0 is called additive identity.
16=16
Example 13  Verify the associative law of addition for the integers:
(i) 15,-16and 19 (ii) —14,—18 and 23 !
(i) 15.-16and 19 | (i) —14,~18 and 23 actice-6  —
By associative law By associative law c erify; omumiaiive
(15-16) + 19 =15+ (—16 + 19) (=14 — 18) +23 =—14 + ( 18+ ‘a:(’) f";;‘f integers
— —4Y an v
Take L.H.S = (15 - 16) + 19 Take LH.S = (-14-18)+ %_ (ii) Verify associative law
=-1+19=18 =-32+23 = @ for the integers —17,
Now, take RH.S= 15+ (=16 + 19) Now, take R.H.S = — +23) 43 and 64.
=15+3=18 =-14+% =9 J

As, LH.S=R.H.S As, LHS =R
Hence, associative law of addition verified.| Hence, asso iveMaw of addition verified.

wew) o Online Play the different games online wc bc]

https://www.mathgames.com/skill/3.37-properties-of: lldt
hitps://www.mathgames.com/skill/3.38-solve- 1t~;|113, L.mu ni%
}_l_ll1.1:4:.-".»"\\-'\\'\\-'.nl__alhL'a-llncs,L:Lj_}_l__l_};"'_:}_h_|_l__]_-__E’__.__*]_(g_—p!_gp_t,_l_L__ln.b fidition-gad-mUitiplication
RO s
0 3.1 )

lse
(1. ’Usenumberlmetosr IQ% foll

i) (+7)+(+9) (ii) ( 10) (iii) (-8) +(-6)

(iv) (+17)—(+8) (v) (+11)+0 (vi) (+13) + (+18) + (+8)
(vii) (+15)+(—3)¥e) (viii) (—8)—(-9) (ix) 7-(8)

(2.) Usen @he to find the difference of the following integers:

(i) (+17) (i) (34)-(+16) (i) (+2)-(-4) (V) (9D-(-19) () (8)-(3)

(vi) (-81)—(+16) (vii) (+12) - (+10) (viii) (-9)—(-4) (ix) 47-18
( 3. Verifyassociative law of addition for the integers 17,21 and 25.

[ 4. » The sum oftwo integers is—107. One of them is —49, find the other.

( 5. Verify the commutative property of addition for 39 and—51.

[ 6. } The difference between two integers is 48, one of them is 14, find the other.

( 7. » Two orange trains left Samanabad station at the same time. One
travelled 14 km towards Ali Town, while the other travelled 10 km ™8
towards Dera Gujran in the opposite direction. Find the total distance ¢ |

between both trains. — -
Sub-Domain-3: LAWS OF INTEGERS }_(-’:3\.
NOT FOR SALE-PESRP




¢ Domain < Numbers and Operations >

li—‘v‘ \ Measure the temperature of yourself for one week.
] Then find the difference between the highest and the lowest temperature.

Project - 1

—_— = G

34  MULTIPLICATION AND DIVISION OF INTEGERS )

We have learnt about the multiplication and division of two or more numbers in our previous classes.
Now in this section we will learn multiplication and division of two or more integers.

3.4.1 Multiplication of Integers

As we are familiar that multiplication is the shortest form of repeated addition.
For example (+5) x (+2). Multiplying (+5) with (+2) mean five jumps, g@Q‘np is two steps in the

same direction.

(a). Five jumps, each jump is of two steps.

2 Units 42 Units g2 Units 2 Units & Bits
| | 2 | A =y L
——t—t— % — >
-2 - P + 42 43 H +5 +Q& +9 +IO +11 +12 +13
-

Hence, (+5) x (+2) = +10 \‘0
’Z}

(b). Two jumps, each jump is of five steps.
5 Units 11‘-.
<+
3 = Ho 0§ ém +7 48 49 10 +11 412 +13

Hence, (+2) x (+5) = +10 'K
Multiplication of Nﬁ@eﬂcrq with like signs

When we multipl o integers having the “same” signs (both positive or both negative). Then the

product of these | s is a positive integer. Now consider the following examples:
Example Solve the following using number line:
() (+3) (+6) (i) (~6) x (-2) @ T N

[E (i) (+3)x(+6) When we multiply even number of
Multiplying (+3) with (+6) means three jumps, each jump is six | integers with same sign the product is
steps in the same direction. always positive. )

I L | 1 1

—t R S S e

-2 -1 0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18

L 51
A J

Hence, (+3) x (+6)=+18

/;f)e{ Sub-Domain-3: LAWS OF INTEGERS
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~N
Note In order to draw a large number on the number line, we need to fix a scale on the number line with
Q’
equal intervals, For example, we take the distance between two points is equal to 50, then
I unit=1x50=50, 7 units=7x50=350
+— | I } I I f I l } —
-50 0 50 100 150 200 250 300 350 400 450 3

(i) (-6)x(-2)
Multiplying (—6) with (—2) means six jumps, each jump is two steps in opposite direction of —6.

2Units  2Units 2Units 2 Umts 2 Umts 2 Units
~) ~l

1 N | LN ]
A A A “A A f\
T T T T T T T T T T T V T Ll

+1 +2 43 +4 +5 +6 +7 +8 +9 +1(\“: "]2 +13
-i_ —
Hence, (-6) x (-=2)=+12 «@T @ Remember

Multiplication of two integers with unlike signs

[
—t+ ;
-2 -1 0

L

Rules for Multiplication

When we multiply two integers having the “different” si ne positive W (r)iL) = o
i ; : . W & (¥)xi-) = =

and other negative), the product of these integers is a négdive 1nteger Now ® (£) x(+) =

consider the following examples: ® () x(-) = +

Example 15  Solve the following uqunber %\i (-3) x (+6) (i) (+5) x (-3)
( Solution ' (i) (3)x(+6)

Multiplying (—3) with (+6) means t ]um@ jump is of six steps in the same direction

of (-3).
e
. ‘O ) P
€ ™~ 1
———t —N—t————————————————————+—>
18 17 —lsﬂm 13121110 9 -8 7 -6 5 —4 3 2 -1 0 +
A @
Hence, (-3)x —18

(i) (+5)
Multiplying (+5) with (-3) means five jumps, each jump is of three steps in the same direction
of (-3).

-3 -3 -3 =3 -3
e e 1e
N ™ =

L 1
T T

1
—14 -13 -12 -11 -10 -9 8 -7 -6 -5 -4 -3 -2 -1 0 +1 +2
|

TF

T l—l T T

“G Tx

Hence, (+5) x (-3)=-15

Sub-Domain-3: LAWS OF INTEGERS @
NOT FOR SALE-PESRP .



¢ Domain < Numbers and Operations >>

Example = 16  Find the product of the following integers without using the number line:

(i) (+23)and (+22) (i) (-8)and (-15) (iii) (+24) and (-10) (iv) (=36)and (+11)
[ Solution l
() (+23) x (+22) (i) (-8)x (-15) ga; Practice -6
=+ (23 x 22) =+ (8 x 15) Multiply:
1 =+ 506 ) =+ 120 ) (i) l(}by—lz
(iii) (+24) x (-10) (iv) (-36)and (+11) (i by -9
=_ (24 % 10) =—(36 % 11) Aby 8
iv) —16by 10

=—-240 =—396
Y

3.4.2 Division of Integers +

]
:4'?_\‘ 2+6-{

same numbers T

Division of integers is same as the division of .
whole numbers. The procedure for dividing ><
integers is same as we used for multiplying the

multiplication.” same numbers

integers. 7.x¥ |= 42 +7 =@
“The division is the inverse process of, C) \@ T
f L4

(@
Division of two integers with like sié\ \é
Since the division is an inverse processaf multi ]i&, the division of an integer (divided) by another
given integer (divisor) means to fin 'nteglk ent) which when multiplied by the given integer,
O

division will give dividend. %\

g} NG o+ B = @)
Look at the following Q n: v v v
Dividlend <+ Divisor ~ Quotient
Now, consider th&wing example:
Workout: (i) (+45) + (+5) (ii) (-54)+(-6)
Solution ) (") (145) - (+5) (i) (-54) + (-6)
) ()
- +(%) wEHxXH=0) = +[5—64) TEIFEE=)
=49 / =+9 /
1)
g; Practice -6 Divide. (i) —48+6 (i) 130 +(-5) (iii) -216-+(-4) (iv) 105+7 J

@—{ Sub-Domain-3: LAWS OF INTEGERS
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Division of two integers with unlike signs

I

(+70) + (-10) (-=7)
Now, look at the expression: v v
Dividend -+ Divisor = Quotient

To divide (+70) by (—10) means to find an integer such as (—7) which when multiplied by (—10) will give
(+70). i.e.
(—10) x (=7) = (+70)

Example 18 Solve (i) (+195)+(-5) (i) (-80)+(+8) O:

' Solution ] 100
/(i) (F195) +(5) d (i) (—80)+_@«)’

- @99 -1) = (x)=0) A&+
%) <%

) \@" y
Division of an integer by zero (0) &
Division of any number by zero (0) never c@s to en{at stage and we cannot find the answer.

For example, 1 KO 3 -
0) 8 ‘\6 gé \' 0) 8 ‘% Remember —
0 6 0 0 Zero (0) is an inte i
—_— . - ger neither
8 K 8 positive nor negative. When it is

00 | =—

) = Ox)-0)

But no value work QX' e becauSe multiplication of any divided by any integer, the
number with ‘0’ is ‘0’. refore, the division of an integer by quotient is zero. But dividing any
e possibl@ other integer is undefined.
. li ™~
A@* I Measure your body temperature for a week and write down your temperature of each day then
——"show the Tesult on number line also, find the difference between the highest and the lowest temperature. y
3.5 VERIFICATION OF COMMUTATIVE, ASSOCIATIVE AND
DISTRIBUTIVE LAWS B

The following laws of multiplication of integers are true for
Commutative law of multiplication

According to this law of multiplication the product of two integers remains unchanged by changing their

“order”. For example 6x5=5%6
30=30
Sub-Domain-3: LAWS OF INTEGERS }—ﬁ?\
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Example 19  Verify the commutative law under multiplication for 24 and 28.

' Solution l By the commutative law of multiplication. @ Remember

24 x28=28 x 24 Commutative law of division of
Take L.H.S Take R.H.S integers is not true. e.g.
=24 x 28 =28x24 3+2#2+3
=672 =672
As, LHS=RHS So, 24x28=28x24
Hence, commutative law of multiplication is verified. \E
Associative law of multiplication O
According to this law of multiplication “changing grouping” of the{& does not change the
product. Forexample, (4x5)x7=4x(5x%x7)
20x7=4x35 é\'

140 = 140 &

Example 20 verify the associative law for -6, 7 a @
eed to verify

' Solution l By the associative law of multiplicats

(—6% T)x 8=—6% (7% 8) QR
Take L.H.S Q
=(=6%T) %8
=—42x8

~-336 H‘g\éesﬁ

Hence, associative law of multlpl 1s ve

Distributive law of multvﬁ’ tio

According to this law of catlon m tlplymg a number by the group of numbers added together
is same as doing each lication separately. For example

=

)

4 <

4% (2+3) = 4
4 x5

\ 20 ; 20

|
oo X
of

@e{ Sub-Domain-3: LAWS OF INTEGERS
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Example 21  Verify the distributive law of multiplication for

10 x (7+13)=(-10 % 7) + (-10 x 13) gﬁ
( Solution ) Take LH.S Take R.H.S SEroctor 4

=10 % (7+13) | =(=10x7) + (=10 x 13) (i) ::glzﬂclommutahve law for integers 105
=-10x20 =-70-130 (ii) Verify the associative law of multiplication
=-200 =-200 for integers -7, —13, —15.
As, LHS=RH.S (iii) Verify distributive la
Hence, distributive law is verified. —15x(@8 =7) z?_&-&) (15> D). )

qQ\_ Did You Know? .
The integer “1” has a special rule in multiplication just as the number “0” has in casib‘ on. “The product of 1" and

an integer is the same as that number”. For example,

1x13=13 or 13x1=13 &@
and the number 1 is known as multiplicative identity.
Exerc@i.; )

( 1. » Find the product of following integers usj er lin\@
(i) +4and+5 (ii) -3 and +8 (b %d -6 (iv) +11and-2
(v) +5and -5 (vi) —10 and -3 ( +9 and 0 (viii) 2 and -7
(2. » Solve: K
(i) (+38) x(-23) . @ Q24) xg@ (iii) (=15) x (-19)
(iv) (+23) x (—41) (+ +0) (vi) (-89) x(-1)
( 3. » Find the quotient: K %
(i) (+51)+(+3) %@ (27)+ (-8) (iii) (—54) ~(+9) (iv) (-78)+(-13)
(V) (+108)+ (-1) i) (+156)+0 (vii) 0+ (+89) (viii) (+1) x (-228)
(4. Fillin the with an appropriate integer:
) ( =(-36) (i) (=3) x( ) =30 (i) (2D+(___)=-3
(iv) (¥ (+12)=60 (v) (+H12D)x(___ )=0 (vi) (212)+=(__ )=(212)
[ 5. » Verify the following:
i) 5+8=8+5 (ii) 29+13=13+29 (iii) 231+ 145=145+ 231
[ 6. » Verify commutative law under addition for the following whole numbers:
(i) 29 and 39 (ii) 348 and 289 (iii) 828 and 215 (iv) 3335and 411

(7.0 Verify: () —5x(7x8)=(5x-7)x8 (i) —9x(-10x-7)=(-9 x -10) x -7
(8. Verify the distributive law:

(i) 7x@8+9)=7x8+7x9 (i) 10x(30-20)=10x30—10x 20

Sub-Domain-3: LAWS OF INTEGERS }—(3.9\\
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(9. » The sum of two integers is 194. One of them is —28. Find the other integer.

[10.___* Rabia asked her mother to hold her savings. At the start of July her saving was Rs. 100. At the
end of July she added Rs. 250 more in her savings. In the month of August she borrowed Rs. 185
to spend. What is the remaining or owed amount?

[11. » On Sunday morning the temperature of Faisalabad city was 45°C. It dropped 3°C per hour due to

-~ weather condition. What was the total change in temperature after 5 hours?

[ifl_ Project - 2 ] Create a model for distributive law of multiplication. You can use material from your surrounding

l e.g. straws, buttons, fruits and etc.

3.5 THE ORDER OF MATHEMATICAL OPERATIW)DMAS RULE) )
&

We are familiar with simplification of expressions from our previous cl have learnt about them.
In routine life we add, multiply, subtract or divide two or more s for different purposes. After
doing these we get our result in simplified form.

“The process of getting a simplified number is known as si carzon
To simplify the mathematical expression with two or n\ﬂ% tions we use BODMAS rule. The letters
of BODMAS are used for the order of operations wliich,help us to simplify the given expressions. The
order of operations used in the field of M 5 Sc@ Technology and many computer
programming languages. For example,
Naseem has 30 eggs in each of six eggs tr ven ot ays have 12 eggs in each tray. How many

eggs does Naseem have in all?

To find how many eggs are there in K

Naseem computes as @ & 30]+[? x 12 ]

Total number of e @ é 30+ 7 x 12
180 + 84

264

Therefore, Naseem@264 eggs in all.
Now, look atthe'&wen numerical expression. 5x@45+7)-(18+3)+ 8
To simplify™l}e above type of mathematical expressions, we use BODMAS rule.
3.5.1 Different kinds of Brackets .
; o ; Eﬁ’ History
Brackets are the symbols which are used in pairs to group two or (=L

more numbers together with mathematical operations. g‘l“h];'g; ;efsffel: invented
. " ¢ rule.
There are four kinds of brackets that are mentioned below. Tor lean sose.abovt hiin;
(i) Bar or vinculum. “ » and the BODMAS rule
(i)  Parentheses or curved brackets or round brackets. ()" visitthe link.
(iii)  Braces or curly bracket. v 7 |upsiwessafhessedsioany 02112
(iv) Square brackets or box brackets u[ ]n /1 ('}.-"im[.wrl;mL:L:-UI'-bmlnI;'l:a-ruln..

,/'T{?“ﬁ Sub-Domain-3: LAWS OF INTEGERS
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3.5.2 Order of preferences as to remove the brackets from an expression

If any mathematical problem involving more than one bracket then brackets should be removed
in the same orders. Look at the below example.
(i) Two students solve same question in different order.

(i) Student-I (ii) Student-11
30 x (40 —24 +10) +7 30 x (40 — 24 + 10) +7
=30 x (40 — 24 — 10) +7 =30 x (40— 24— 10) +

=30 x (40 — 34) +7 T =30 x (40 — 34) +7 Witte ey

=30 x (6) +7 :30x4o_34¢:9
=180 +7 = 187 =1200—-27 = rL

j AL )
R Et e, |
ﬁ For preference of sign in an arithmetic e §sion, Si q@

No ® X on, simply follow the
&'_"‘d iy below steps. Always proceed from left to,@% - ],)

e G 3+8 -4 @‘14+ 5 4

=11-4=7 = =35 !

L O

(ii) If there is a ‘+’ sign before an onf qum) If there is a “— sign before any pair of
e& r&mov

brackets, the brackets will b brackets, the brackets will be removed by
without changing the sign® @e changing the sign of the number within

within brackets. For cxa E 0 brackets. For example,

+ 3-(5-9)
—3*&)@ =3-(-4)
4 =7 —3+4=7

the b then there will be multiplication between them, and brackets will be removed

(iv) If there s gn between a number (outside the pair of brackets) and a number within
after@

plication.
For example, Fih—4)
=72)=7%x2=14

The order of solving brackets within the given expression is mentioned below.
i « » vinculum or bar is treated as first preference.
(ii) () parentheses or curved brackets or round brackets are treated on second preference.

(iii) “{ }” curly brackets or braces are treated on third preference.
(iv) [ ]” square brackets or box brackets are solved at the end.

Sub-Domain-3: LAWS OF INTEGERS '—(;T\\
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Example = 22  Solve: 2020-18[5x {1917+ (70 = 10 + 5)}]

( Solution ) =2020-18[5x {19—17+ (7 +5)}]
—2020 - 18 [5 x {19~ 17+ 12}]
=2020 - 18 [5 x {2+ 12}]
=2020 — 18 [5 x 14]
=2020 — 18 [70]
= 2020 — 1260
=760

3.5.3 Recognize BODMAS Rule

We have introductory discussion about the BODMAS
rule in section 3.5.1. It shows the sequence, where more
than one operations are performed in the simplification of
mathematical expression.

In some circumstances we call it as, BID
BEDMAS, or PEDMAS created to remember of
operations.

The letters of BODMAS, are used for order

fundamental operations.
By using the BODMAS rule, we can si @mathematlcal expression involving brackets and
les:

arithmetic operatlons Now look at L@) w?ng

Example (64 =8

Vinculum solved
Parentheses solved

Curly brackets are solved

Square brackets 6&&&%(1
NS

_=BODMAS

B‘\‘M " Brackets"

% For "of or order of operations"
For "Division"

or "Multiplication"

@\ For "Addition"
S | For "Subtraction"

)

Simpli S@ 11 -
( Solution § ? First compute expressions within the brackets

+d4—2+(
3x11+4-2+8 Remove brackets
OJ?} +4-2+8 According BODMAS, apply multiplication
= 37-2+8 Now, add or subtract from left to right
= 35+38
= 43

Example 24  Simplify: 4x2-[28+ {3+ (8+6-3)}]
' Solution ) 4x2-[28+4{3+(8+6-3)}] First compute bar or vinculum.

=4x2—-[28+{3+(8+3)}] Compute expression within round brackets.
=4x2-[28+{3+11}] Compute expression within braces.
=4x2—[28 + 14] Compute expression within square brackets.
=4x2-2 Multiply or divide from left to right.
=8-2 Add or subtract from left to right.

=6

@ Sub-Domain-3: LAWS OF INTEGERS
NOT FOR SALE-PESRP
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Example 25  Nabeelisa bookshop owner. He orders 30 new year diaries. The cost of each diary
is Rs. 300. He paid Rs. 530 for shipping. How much Nabeel spent in all?

| Solution ' Total number of diaries = 30

Cost of each diary Rs. 300
Shipping cost Rs. 530

(30 x 300) + 530
= 9000 + 530 = 9530
Therefore, Nabeel spend Rs. 9530 in all.
Example = 26 Waseem purchased the following items for his office. Fc@ airs at the rate of

Rs. 950 each. Three tables at the rate of Rs. 2500 each. Two desktop rs at the rate of 4500
each. How much money did Waseem spend altogether?

Soluti Price of a chai —R 950 \
~ Solution  J Price of a chair S. @

Total number of chairs \ m Remember
Price of four chairs = 950 s. 3800 lLCM stands for least common‘]
QE bO

Price of a computer table multiple.
Total number of computer tables :&

Price of three computer tables 00 Rs. 7500

Price of a desktop computer 2 Rs. %

Total number of desktop co

Price of two desktop com@' = >< 2 = Rs. 9000

Total amount paid byQQseernK 950 x 4)+ (2500 x 3)+ (4500 x 2)

1l

Total spending

= 3800 + 7500 + 9000 = 20,300

\pené 169300 altogether.

ati ressions involving fractions and decimals groupes

Therefore, Was
3.5.4  Simplify the

BODMAS rule can also
Now, look at the u‘@' ing examples:
Simplify 14.75 +[3.20 — {1.60 ~2 x (12.50 + 13.90 — 5.90)} ]
Solution ) 14.75 +[3.20 — {1.60 =2 x (12.50 + 13.90 — 5.90)}]

= 14.75 + [3.20 — {1.60 + 2 x (12.50 + 8.00)}]
=14.75 + [3.20 — {1.60+ 2 x 20.50}]

=14.75 + |:3.20 —{1.60 X %X 20.50}}

= 14.75 + [3.20 — {0.80 x 20.50}]
= 14.75 + [4.20 — 16.40]
=14.75-12.20

=255

to simplify the mathematical expressions involving decimals and fractions.

Sub-Domain-3: LAWS OF INTEGERS I—(f;‘;\
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Example 28  One day Shabana went to Sunday bazar to buy vegetables with her mother.

She bought 3 kg beetroot in Rs. 50 per kg, % kg garlic in Rs. 200 per kg, 2% kg okra in Rs. 60 per kg
and 5 kg onion in Rs. 20 per kg. How much money did she spend to buy all the vegetables?

' Solution ) Price of 1kg beetroot =Rs, 30

Price of 3kgbeetroot =3 x50 =Rs. 150

Price of 1kg garlic =Rs. 200 \l
‘ O

Price of 1kg garlic = x 200=Rs.50

Price of 1kg okra =Rs. 60 \\'0

Price of 2'5kg okra =2‘5 x 60 :%x GO/éé‘.

Price of l1kg onion =Rs. 20

Price of S5kgof onion =5 X 20 =

52\,,

By using the BODMAS rule.
Total price of all the vegetables = (3%x50) +| — & A@S x20) p
=150 + 50 + 10 6

Hence, Shabana spent Rs. 450 to buy all @reget es.

.- ‘, - - :
@f Activity -4 I Visit the n pizza K your mother / father and ask the price of different types of
pizza then calculate the total price of@es of ing mathematical operations.
(i) 3 large pizzas ’.& &wany medium  pizzas (iii) 6 small pizzas

&8

Exercise - 3.3 )

(1. » Simpli @owing:
(i) 4+6— = (i) 25+(8x24+2-26)

(iii) 44— {26F (—84x84+42)} (iv) 86+(37+{29-(114+6+9-5)}]

(v) 230x[184—{276+138x124+4-30}] (vi) 221+ (6161347 +(435+3x2-36—6)}|
(2. Use the order of operations to simplify the following:

(i) 195+12.8-13.5 (i) 8.8+2.2—(-2.8)

(iii) 30.8+(3.1+0.4) (iv) 16.31+{2.50— (5.94+2.20x4.0-1875)}

(V) 433.29-[505.25+{113.18+ (89.5+24.97-1.29)}]
(vi) 5.50—[6.10x2 {39+ (4.5+8-2)}]  (vii) 5.2+[0.5—{6.4+ (-9+5-3)}]

/Z:‘ﬁ Sub-Domain-3: LAWS OF INTEGERS
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(&) Simplify the following by using order of operations:

7 9 8 5 1 7 (5 1
st anl 5 45x3Z 41— L2
@ 355t 453 71 0 42+ (i) 18+[9 3J
(iv) §+ ! +l—l+1 (v) i>< i—i (vi) i-|- H— 2+E—E
0o 18737 6 2 33 (117 22 27124 1378 3
(i) 32|43« l+[51—61] (i 12 of 14-33—5—1l
24 |8 12 U272 7 773

(4.

(5.

rest receive Rs. 70 per day. To the management of school, a w ual to six working days.
How much amount all the students spend in a week?

A factory worker makes 90 bars of soap in a week and s Tf*!?t at the rate of Rs. 250 each.

Before the soap can all be sold, the workers found 0&0@!5 were nibbled by mice. How
much will be the total sale at the end of a four week

Shazmeena had 30.50 metres of cloth. She use metres of cloth for her suit. She gives
10.80 metres of cloth to her friend. How mucés

The price of 20 kg chemical is Rs. 25000.

There are 320 students in a school. 220 students receive pocket mon;@ 50 per day and the

is left with Shazmeena?

rice @g chemical.

. ' Nasreen bought 15 metres of cloth K e m% e used half of the cloth for her suit,

% part of it for her little daughter. S‘ dre cloth for her nieces’s suit. How much cloth

did she use for her nieces’s su1t &r
Sakeena required 24 l ong Y{l:a or a connection. She joined three length of wires

4 metres, 5— r\tégnd 6%1‘33 How much more length of wire she needed?

Project -2 Create your own word problem in which four operations are used.

(1. » Each of the following question is followed by four suggested options. In each case select the correct

()

(ii)

(iii)

option.
The inverse process of addition is called:

a. addition b. subtraction ¢. multiplication d. division
The product of odd number of integers is always:

a. odd b. odd and even c. even d. prime
The product of three negative integers is always:

a. positive b. negative c. even d. odd

Sub-Domain-3: LAWS OF INTEGERS }f(ﬁ?\,
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(iv) Thesignofthe product (—6) X (=6) X (=6) * (=6) * (=6) x (-6) * (=6) is:

a. — b. + c. X d. +
() =130x=3=

a. —50 b. +450 c. —450 d. —-100
(vi) The process of getting a simplified number is called:

a. purification b. simplification ~ ¢. explanation d. exploration
(vii) [ ] brackets are known as:

a. vinculum b. braces c¢. perantheses d. &ackets

(viii) If all the brackets are found in a given expression, then the first brac@ ich will be removed

is:
a. {} b. () . ——— ’Q_[]

¢ +
(ix) Ifaword ‘of” exists in any expression it means:
f}&atlon

4. addition b. subtraction ¢. mulfi d. division
(x) While solving a mathematical expression always DMAS rule and proceed from:
a. right to left b. left to right iddle to left  d. left to middle

bracket at the end:
a, ——— b. (
(xii) According to the BODMAS rule, ﬁ@asw 0 ratlon is performed

a. addition b. @tt;on&o . multiplication d. division

(xiii) (33.5+90—-70) % 0:

N\
1. —254.5 K% %O c. 0 d. 147

(xi) In the given mathematical expression i :l the brac\@e involved, we will solve

d. [ ]

1 1 13

@ b. 1 31 ¢ 5g d. 53
(2. Gi ort answer for each question:
(i)  What are like integers? (ii) What are unlike integers?
(iii) Write commutative law with respect to addition.
(iv) Write associative law with respect to addition. (v) What is associative law of multiplication?
(vi) What is distributive law of multiplication? (vil) What is BODMAS rule?
(3. Simplify the following:
() 80—[25— {20—(7—9—3)}] (i) 100-[289+ 17 x 7) - (-5) - {2— 17 - 10)}]
Gii) 3+ 15+ [2.4— {0.50 x (8.50 — 4.60 — 2.60}] (iv) 4i+[5 §+{§+(4 Lol —31-}]

11 8 |5 5 6 6

/E}e{ Sub-Domain-3: LAWS OF INTEGERS
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[ 4. » The sum of two integers 1s —215. If one of them is —135, then find the other.

(5. The product of two integers is —180. If one of them is 10, then find the other.

( 6. » Find an integer that divides —150 to give 3.

(7. The difference of two integers is 185. If one of them is 400, then find the other integer.

(8. » The sum of two integers is —105. If one of them is 95, then find the other.

(9. Anee is reading a book from the past three weeks. She reads 35 pages everyday. She still has
200 pages left. How many pages does the book have in all?

(10.» In how much time Raheel will cover 60 kilometres distance with a spe@* 0 kilometre per

hour? O

(11.» Akbarisa shopkeeper. He sold 8~— kg rice, 6 kg sugar and 1 % flour. How much did he

sell in all?

(12.) Neelam has Rs. 1500 balance in her mobile. She gave %&Naila. Naila gave % of her share to

Nimra. How much share Nimra has?
f

== . Project-3 \
W(:e be @m youngest and the oldest ages by using

Calculate the age of your all siblings in days then find the

BODMAS rule. (PN

® The integers with the samc c ca]] lik¢ integers.

® The integers with dlffere ar ’ unlike integers.

® According to the ¢ 1ve ! addition, the sum of two integers remains unchanged by

changing the “or

® Zero (0) is anjpégger neither positive nor-negative.
® According t ssociative law of addition changing the “grouping” of addends does not change

the su

® Accorthigg to the commutative law of multiplication the product of two integers remains unchanged
by changing their “order”.

® According to the associative law of multiplication “changing grouping” of the factors does not
change the product.

® According to the distributive law of multiplication multiplying an integer by the group of integers
added together is same as doing each multiplication separately.

® The product of two unlike integers is always negative.

® The product of two like integers with negative signs is always positive.

® Division of integer by zero (0) is not possible.
Sub-Domain-3: LAWS OF INTEGERS I—(ﬂ?\
NOT FOR SALE-PESRP \



¢ Domain < Numbers and Operations >}

® The word BODMAS indicates the sequence in which more than one operations are performed in

the simplification of mathematical expressions.

® If there is a plus “+’ sign before any pair of the brackets, the brackets will be removed without
changing the sign of the numbers within brackets.

® If there is a plus “— sign before any pair of the brackets, the brackets will be removed with
changing the sign of the number within brackets.

® If there is no sign between a number (outside the pair of brackets) and a number within the
brackets, then there will be multiplication between both numbers, and bra s will be removed

after multiplication.
® Brackets are solved in the following order 1" ————— vinculum of b@ ) parentheses, 3"

{ ) braces and 4" [ ] square brackets. \\'0
€ Cratienge )

Look at the magic squares and complete each square such that thegMymbers in each square add up to the same sum
horizontally, vertically or diagonally. /(

-4 é) 2 @v -5

g / Teaching Point }
The questions in the exercises, practices and different activities are given as examples (symbols) for learning. You can use
self generated questions (test items) conceptual type MCQ’s, fill in the blanks, column matching, constructed response

questions and (simple computations) based on cognitive domain (e.g. knowing = 40%, applying = 40% and reasoning = 20%)

to assess the understanding of learners.

/4-3)—‘ Sub-Domain-3: LAWS OF INTEGERS
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csivomin(s)  RATE, RATIO AND
‘ PERCENTAGE

By the end of this sub-domain, students will be able to:

® Define and calculate ratio, equivalent ratio, rate and percentage.
f\k

OU

How many eggs can be placed in four plates? If there arK‘.o

12 eggs in two plates &3 eggs in three plates
41 RATIO )

“The ratio is a numerical comparison between

e Solve real life problems involving ratio, rate and percentage.

In our daily life we commonly use the w
ratio while distributing the quantities, m
and other things. for example,

T

form (ii) Ratio form (iii) Fraction form

There are four green mangoes todi
A ratio can be expressed in thre

The above example of man@ ow Remember

4to5 inwords Always compare the quantities of same kind with same unit. Beacuse

the ratio of two same quantities can be defined, but the ratio of two
different quantities is meaningless. e.g. We can not compare his‘her
weight with his/her height.

4:5 inrat rm

A

5 1 @10n form.

Eac isread as “the ratio of 4 to 5" similarly in general we use ‘x’ for the first quantity
and ‘ y ’ for the second quantity and write them as x:y as “the ratioofxtoy .

If more than two quantities are given we write them as x:y: z in the form of ratio.

4.1.1  Defining a Ratio

Every country of the world has its national flag. A national flag is a flag that represents and
symbolizes a country. Look at the Pakistan’s National flag, It is in the ratio of
height to length. Which is 2 : 3.

So for every 2 ( centimetre, metre or feet ) whatever of height there

Sub-Domain-4: RATE, RATIO AND PERCENTAGE }_(“-;9\,
NOT FOR SALE-PESRP
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Example 1 If we make a flag of 20 ¢m high, it must be 30 c¢m long.
If we make another flag of 40 cm high it must be 60 cm long.
But both times flag is still in the ratio 2 : 3 so, we can say
“The ratio is a relation in which one quantity bears to another quantity of the same kind with

regards to their magnitude”.

4.1.2  Antecedent and Consequent in a Ratio
In previous section 4.1 we compared the green mangoes with yellow mangoe atio of green to
yellow is 4 : 5. Here in this example the number 4 is the first element in th and the number 5 is

the second element in the ratio.
“The first element is called antecedent and the second element is calfed.%}equent. =

l Antecedent |—> 4 @ 5 <—| Consequent @
) =% Remember

Example 2 Write down the antecedent and c@.\ent W Orcler F it AlwayE HaterS, e

of the following ratios: /& 4:5 is not same as 5:4.
. .. = @ Ratio is unit less or it has no unit.
@ 7:9 (ii) a:b .

| Solution '(i) 7:9
Antecedent= 7
Consequent= 9

4.1.3 Calculation of Ratl Q ‘\0\

Ratios are the mathematical ex?ons 1®zh we compare two or more quantities. Ratios can be
calculated and written in ays. But principle ways have been discussed in the

(iii) 19:20
Antecedent = 19
Consequent = 20)

following examples:
Example 1mra wants to celebrate her birthday. She used 8 table spoons milk and 24

table spoons uns tter to make her birthday cake. Write the ratio of milk to unsalted butter.

( Soluti Milk used for birthday cake = 8 table spoons
Unsalted butter used for birthday cake = 24 table spoons.

So, the ratio of milk to unsalted batter is 8:24 = 1:3

Example 4  There are 400 students and 40 teachers in a ~
Activity -1 Iw

school. Write the ratio of teachers to students.

' Solution , Number of teachers in the school = 40

Number of students in the school = 400
So, The ratio of teachers to students is 40 : 400=1: 10

@ Sub-Domain-4: RATE, RATIO AND PERCENTAGE
/' NOT FOR SALE-PESRP
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Make a national flag with the ratio
2:3. Your flag measurement should
be different from your friend’s flag
measurement.
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4.1.4  Simplification of Given Ratio into Lowest (Equivalent) Form

We know that a ratio is another form of common fraction. To reduce the given ratios into the lowest
(equivalent) form we divide each term of ratio by the H.C.F (Highest Common Factor ) of all the terms.
Look at the following examples:

Example 5  Reduce the following ratios into the lowest equivalent ratios.

e (i 7:56 (i) 9:36:48
( Solution ) N l
(i) 7 :56 (i) 9:36:48 Q
H.C.F of 7 and 56 is 7 HCF.er2,.35 i3
Now, divide each term of the ratio by 7. Now, d“"@ erm by 3.
7 .56 36 : 48

77

= 1:8 /SEQ) =3 12
Hence, the required lowest (equivalent) ratio is 1: 8. %Hen , the requ1red ratio is 3: 12 :16.
4

‘ ™ 'u.

iy

Thinking Time Remember A ratio remains unchanged

0 terms are multiplied or divided by the
. This is known as equivalent ratio.

If Muddasar is 10 years old an
Humaira is 8 years old. What is the ratio of their aggs'
What is the ratio of their ages after five years?

Example 6 There are 40 boys gir{V o sections of Mathematics class. Find the
ratio of boys to girls in both sections, wnte&@ er in the simplest form.
( Solution ) H.C.F of 40 and 60 is 20
Number of boys in Mathemati s = Now, divide each term of ratio by 20.
Number of girls in Mathe Klasa _ 40 . 60
boys : A 20720 Hence, the ratio of
60 = 23 boys to girls is 2:3.
gl_ Pract . Simplity the following ratios: (i) 60:2000 (i) 25:625
I 2. Re earns Rs, 500 in an hour and spend Rs. 350. Find the ratio of his income to expenditure.

4.1.5 Relationship Between Ratio and Fraction

We have discussed in section 5.1 that the ratio can also be expressed in fraction form. Where the
numerator is called antecedent and the denominator is called consequent.

3:5= %
Similarly, in general a:b= % where ‘a’ is antecedent and ‘b’ is consequent.

A ratio has no unit. It is just a number which indicates how many times one quantity is greater than

the other.
Sub-Domain-4: RATE, RATIO AND PERCENTAGE %T\
NOT FOR SALE-PESRP
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Example 7  First write in fraction form and then simplify.

(i) 18:24 (ii) 40:70 (iii) 25:45
[_ Solution )
/
G) 18:24 (Giy  40:70 (i) 25 : 45 [
18 40 25 . Thinking Time -
- a = = o Suppose you grew at a rate
3 10 Z;S of apegfeet per year. About
= T = — = = feet tall would
7 9 today?
Hence, 18:24=3:4 y Hence, 40 :70=4:7 p Hence, 25:45=5:9
ﬁl_ Practice -2 Write the given ratios in the form of fraction and simplify+ i (i 7:11 (i) 14:29

Example 8 Find the ratio of the following and write{r&e simplest form:
0 3 oamd 2 i 13 dm, 14 @1 L
i = and 5 (i) 1 km, 1& d1
( Solution ]
5
W S gma 2 (‘Q 3 ""” and 155
o and 5 & 6

11 26 43
S .2 km : 3 o m: L km: = km
6 9 'Q 30 5 15 30
2 ply bokly) N7 30. 26,39. 43 (ultiply both b
:9 x 18 (multlplyboﬁ\ "5 % 0: ==x30: —=x30 ultiply y

L 15 30
=5%8: 2 %2  LLMuQHED) = 66 :52 :43 Kb, Ioaeaay
I

Example 9\Q\Iaseem has Rs. 1600. She shared this amount with her two friends Rabia and

Fatima in the r ti@:

. How much amount each of them received from Naseem?

Soluti Total amount with Naseem = Rs. 1600
The sum of money divided into 3 + 5 = 8 equal parts.

Rabia and Fatima received 3 and 5 parts respectively. N -

3 3 Practice -3 Find the ratio of :
Rabia received = = of 1600 = = x 1600 =
8 8 | (i) 500gto1kg Gi) =t L
=3 x 200 =Rs. 600 5 9 J
So, Rabia received Rs. 600 from Naseem. Check
_ ) .5 5
Similarly, Fatima received = Iy of 1600 = rl 1600 Rabia + Fatima = 1€00

So, Fatima received Rs. 1000 from Naseem.

@—{ Sub-Domain-4: RATE, RATIO AND PERCENTAGE
NOT FOR SALE-PESRP
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N

s
S
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“As, the ratio is a numerical comparison between two quantities or things of same kinds”. If ‘a” and ‘b’
are two quantities having same units where b # 0 then the ratio of @ and b can be written as,

a: b (read as “a ratio b”)
Sometime we compare more than two quantities.

“The comparison among three or more quantities is called continued ratio.”

Ifa, b, ¢, d, e and fare in continued ratio then a: b=

b

a_

5=

c d

_ e
e

v

In fraction form —= 7=

There are many situations in our every day life where we use contin

ratio such as,

() Ratio among the shares of profit between three or more pe 0
ent types o etc.

(ii) Ratio among the prices of three or more differ

Example 10 na4ia wants to distribute Rs.

Aleem. She distributed this money in such a way t

How much money each child will get? Q
l Solution ' s\

Total amount with Nadia = Rs. 9435
The ratio of Nida, Rehan and Aleem is

Nida Rehan 3 K
4 : 5 6
4% 3 Ix 5N 5x2
12 : 10

b.c=c:d=d:e=e:f

Remember

Iways compare the same
quantities with same units.

9

c&ng her three children. Nida, Rehan and

&— 4 : 5 and Rehan : Aleem =3 : 2.

% of ratios

§ Nida’s share

12+ 15 + 10 =37

f x 9435

=Rs. 3060

— 13
= 37 %9435

= Rs. 3825

f x 9435

Rehan’s share

Aleem’s share

= Rs. 2550

Check

To cPleck our calculation we will add all shares.e.g

3060 + 3825 + 2550 = Rs. 9435

38
ﬁ Practice -1 The total price of three electronic items is in the ratio washing machine to fridge is 2 : 3 and fridge
| to AC is 4 : 5. If Saba paid Rs. 98000, then find the price of each item.

-

Remember

Read:
involve yourself in it until you understand.

To solve any type of word problem follow the below four steps.

(i) Read the statement of given problem and | (ii) Plan: After understanding plan to find the required things and

decide which method you need to apply for your solution.
(iv) Check: Finally check your solution by applying different

(iii) Solve: Make a calculation and find the required

thing from the given facts. methods or revise your solution.

P\

Sub-Domain-4: RATE, RATIO AND PERCENTAGE
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i5)

"";éfﬁ_bng your all siblings in the ratio boys to girlsas | : 2

Activity -1 i Ask the value of the given prize bond from your parents and then divide the valued amount

Exercise - 4.1 )

[ 1. » The table shows the obtained marks of grade —6 Name of pupil Marks
studenfs in M?thematic.s test. Writ.e down the Shoukat & 55
:ach given ratio of obtained marks in other two P P\ 62
i eeshan to Arslan. N~
(i) Hiba to Shoukat. A""; s
(iii) Waseem to Rabia. \@bla 70
(iv) Alito Arslan. Hiba 35
(v) Shoukat to Ali. /& Arslan 50
(vi) Shoukat to Ali to Arslan. C) Zeeshan 80
(vii) Waseem to Saima to Rabia. \
(2. Write each of the following into ratio &
3 .. s 53
(i) 5 (i) T (iv) 59
101 ) _x
™) o i) (vu) — T
[ 3.) Express each ra ix fract rm and then simplify:
(i) 50:60 55:65 (iii) 30:60 (iv) 85:90
(v) 75:85 \Q(w) 85: 95 (vii) 56:70 (viii) 0.6:0.9

[ 4. » Duri (Pakistan Super League) match Naveed completed his century in one hour
wh arfraz took 1 hour 30 minutes. What is the ratio of time taken by both the players to
reach their centuries. Write the ratio in the simplest form.

[ 5.) Aneel’s monthly salary is Rs. 55,000. He spends his monthly salary in the ratio 2 : 3 as saving

and expenditure respectively. Find his monthly expenditure and saving.
(6. Distribute Rs. 99,000 among three brothers Moeez, Zurain and Abdul Hadi. Such that

Moeez : Zurain =4 : 5 and Zurain : Abdul Hadi =5 : 6.

l Dhujeetst \ Write your one month total pocket money and make a calculation for each of your sibling’s share in

[ eratio ] : 2.

,/;?‘ﬁ Sub-Domain-4: RATE, RATIO AND PERCENTAGE
/' NOT FOR SALE-PESRP
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42 RATE

Let’s help Ali to buy bananas from the fruit shop.
The first kind of bananas cost is Rs. 168 for 12| Unele! 1 “tam tcf
bananas. The second kind of bananas cost is Rs. 60 DYy Sotne: bariatigs
for 6 bananas. Which kind of bananas Ali should
buy?

To find the result of this problem, we have to find each of their rate
for an equal number of bananas, such as one banana.

Price of the first kind of a banana = 168 _ s. 14

12

Price of the second kind of a banana = 6?0 =Rs. 10

show me a good
kind of bananas.

ame units. But the rate is
special kind of ratio in which

Thus, we should suggest Ali to buy the second kind of bananas & Wie: compare: Swo o more
From the above example we concluded that % qUARHHES WAth cifiErent unifs. )
“A rate is a special kind of ratio in which the two term ifferent units.’

Example 11 Shazmeena is buying Jel or h&\@br Sofia’s birthday party. She buys a
bag of 50 g of jellybeans that cost is Rs. haz ‘%s wondering about the cost of 1 g of
jellybeans. How can she find the cost of 1 g lybean%

M) Cost of 50 g of jellybeans S. SO(&

Costof 1 g ofjelly

To find the cost of 1 gof_]ellybea eed 1de as: 200+50 _ 10

75050

e\tée cost® jellybeans is Rs. 10

97
Practice -2
gﬂ; Na et pays Rs. 50 for parking his motorcycle in a shopping mall for 5 hours. Calculate
| the parking charg hours and 30 minutes.

$ Exercise - 4.2 )

[ 1. » Nimra works in an office as a secretary. Last week she worked 35 hours and earned Rs.29,995.
Calculate.

(i) How much amount Nimra earns per hour? (ii) How much amount Nimra earns for 10 hours?
(ili) How much amount Nimra earns for 25 hours? ;

(2. Naureen walked 2 km and 500 m in 50 minutes. What was her rate of walking in
- kilometre per hour?

(3. Rehan drove his car at an average rate of 80 km per hour. How far did he drive in
5 hours?

Hint: Use formula; Distance = rate X time

Sub-Domain-4: RATE, RATIO AND PERCENTAGE }—(5.5\
NOT FOR SALE-PESRP \.
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( 4. » Shumail takes 2— hours to paint a 15 m long wall. What is his rate of painting wall per

hour?

[ 5. » 7kgofcooking oil costis Rs. 2415. What is the cost of 5 kg of cooking 0il?
( 6. » Naeem has to pay Rs. 875 for 350 minutes of outgoing calls by using his mobile.

Find:

(i) How much amount is charged for 7 minutes of outgoing calls?
(ii) The amount he has to pay if he makes 563 minutes of outgoing calls.

“ :.,

Numbers and Operations

N
S

Activity -2

i Visit the nearest shopping mall/store with your parents. Get th@c of 10 kg
Banaapatl Ghee teen pack. Then calculate how much total amount you need to pay for
Ghee. Show your calculations to your teacher.

Banaspati

NS)

4.3

PERCENTAGE)

We are familiar with the word percentage. We have

previous grade and normally heard the phrases like sale/%
daily life. We apply percentages on many thin

1s used for percent.

4.3.1

Percent means the ratio of a gwen‘@e

Percentage as a Fract

A

,t\ewout it in our
to 70% off in our
percentage discount,

percentage of your obtained marks, etc. percen hort f Latin word
per centum’ meaning out of hundred which Q the l’?tl mc numbers to hundred. A symbol %

UP TO

(o
OFF

I to \Xd Look at the following figures:

1 ae)
‘ Q»\ 3
~A
. 40
N 64
o 4 4

1 out of 100 of the squares is
coloured. So, “1 per 100” or

|
— means |%.

100

J

40 out of 100 of the squares
coloured. So, “40 per 100" or

ﬂ means 40%.
100

J

64 out of 100 of the squares
coloured. So, “64 per 100”or

ﬁ means 64%.
100

Sub-Domain-4: RATE, RATIO AND PERCENTAGE
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4.3.2  Expressing One Quantity as Percentage of Another

It is very common to write one number as percentage of &4 Remember
another number. For example, it’s used for calculating

percentage of your obtained marks in a test or exam or 100% = 188
working out costs on a project etc.
Generally, to express one quantity as a percentage of another, write the given quantity as a fraction of

the total and multiply it by 100% or igg Both the quantities expressed in the sar\*mjt.

. It means multiplying by 1

does not change the value.

Example 12  Wagqar obtained 180 marks in his 1* term exams. @ total marks of his all
subjects are 200. Find the percentage of Waqgar’s obtained marks.

l Solution ' "
Total marks of all subjects = 200

Obtained marks = 1% £ Practice -6
100

obtained marks
Percentage of obtained marks = X 100 In a school, there are 13 male
total marks teachers and 20 female teachers.

Calculate the percentage of
= 90%
» (i) male teachers

Hence, Waqar obtained 90% marks in his &rm ex%tlfm () fomizle veachers /

%' Challenge e\—g‘e -
There are 97 boys and 3 girls reached Ma\@)ol on time. Mithe total strength of school is 215 boys and 135 girls. What is
the percentage of boys and girls that @5 reach T&’

4.3.3 Percentagﬂ@iven Q.Sl; tities

The method of ﬁn%::he percentage has been illustrated in the following examples:

Example @

ind the percentage of the following numbers:

( sof 100 (ii) 25% of 320 (iii) 42% of 1000
l Solution '
e 4 (
(i) 6% of 100 (ii)  25% of 320 (iii)  42% of 1000
_ 5 f100 - 25 a0 = 42 4£1000
100 100
__6 2 42
~ o0 = 2 320 = — x 1000
100 100
=6 _ =
) = 80 ) = 420 J

Sub-Domain-4: RATE, RATIO AND PERCENTAGE }—(”5?\
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Example 14  Qadeer has Rs. 2000. Which is 40% of a new cycle.
How much more money does he have to arrange for the cycle?

( Solution ) 40% of total price of cycle = 2000

Total quantity = Given quantity + percentage.

Total price of cycle = 2000 +40%
= 2000 + oL} ~%  Remember
100 To calculate the tot@*ﬁy always use the
— 2000 x 100 formula.
40

Total quan%@en quantity < percentage.

= 5000 \'
So, the total price of cycle is Rs. 5000 é\‘

More required money = 5000 — 2000 = 3000

Hence, Qadeer needs Rs. 3000 more to buy a ngwicycle.
AR’
~ Activity -3 ﬂ Calculate the percentage of your)icvi grade obtained marks. J

-

(i)  1000% of Rs. 13.50

I

39
ﬁ}__ Practice -3 Find the value of each to the@

4.3.4 Comparison of two Quan@s bb

Kercentage

Ali! in my school 550 out of 609
students passed the final exams
get promoted to next grades. {Q
about your school result? \ @

Alina! in my school 380 out of 400
students passed the final exams and
get promoted to next grade.

As, both the studentsﬁ?&n different schools are sharing the final exams result of their schools.
Since 550 > 380\®:s this mean that Alina’s school result is better than Ali’s school result?

To handlz$® of situations, we find the percentage result of both schools and compare their
results.e

Alina’s school result Ali’s school result
_ 550 o _ _ 380 o
Percentage result €00 % 100% Percentage result 200 % 100%
=91.67% =95%

As, the percentage result of Ali’s school is greater than the Alina’s school result.
Therefore, Ali’s school performed better.

,@f‘ Sub-Domain-4: RATE, RATIO AND PERCENTAGE
NOT FOR SALE-PESRP
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Example 15 There are two bags, 4 and B. Bag 4 contains 80 white marbles

out of 350 total marbles. Bag B contains 65 white marbles out of 200 total marbles. ':\@ -:‘w
Which bag contains higher percentage of white marbles? " " (CJ " "' (.)
l Solution '
Bag-4 Bag-B
No. of white marbles = 80 No. of white marbles = 65
Total no. of marbles = 350 Total no. of marbles = 20
White marbles percentage = 38500 % 100% White marbles percen@ > 050 % 100%

=22.86% 29 =32.5%
From the above calculation we can conclude that bag B c@ntaj,;‘~ igher percentage of white

marbles. 4@
% Practice -4 In an election, candidate 4 got 14570 votes out of 20,000 total votes. Candidate B got 13495 votes

= out of 15000 total votes. Which candidate got more votes?
l (i) Candidate 4 (ii) Candidate B Also, ¢ at percentage votes of each candidate.

4.3.5 Increasing or Decreasing of a Q by\@iven Percentage
e d

In our routine life, we observe changes happ ay"e. the month of February,
one day the temperature outside the home \Q arm an sent. Aslam wore a T-shirt

[ ;ﬁ
and went to play cricket outside his hgyse.*But t n the next day it was cold and N | o
Aslam ends up wearing his sweater @nt& 1 ly, changes take place in business m Sy
and other field of life. X XL £

We calculate percentage incrc@cr(&xpnﬁs the increase/decrease amount as percentage.

The procedure to calcﬂ;&%ncr&asi or decreasing of a quantity by a given percentage is illustrated
in the following exampl®ss

Example E& A shopkeeper increases the price of an article by 10% from its original price. If
he article is Rs. 5650, what will be the new price of the article?

the origin@
( Solution ™ '
An increase of 10% means for every Rs. 100 of the original price, there is an increase of Rs. 10. So, each
Rs. 100 in the original price becomes Rs. 110 in the new price.

Therefore, new price : original price = 110 : 100

The fraction form is ONeW ;;rlc‘e = 1(1)8 Increase in price = new price — original price
rigtnal price = Rs. 6215 — Rs. 5650
New price = } (1)8 x original price = Rs. 565
110 Hence, the shopkeeper has increased
= 700 5650 = Rs. 6215 Rs. 565 in the original price.

Sub-Domain-4: RATE, RATIO AND PERCENTAGE '-(;9\\
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Example 17 The original price of petrol is Rs. 161 per litre. If the government decreases its
price by 12% then what will be the new price. Also, calculate the decreased amount.

"
l Solution ' D

A decrease of 12% means for every Rs. 100 of the original price, there is a decrease of
Rs. 12. e.g each Rs. 100 in the original price becomes Rs. 88 in the new price.

So, new price : original price = 88 : 100

. . New price G i = 5 $ g
The fraction form is —— P — = 88 Decrease in price = origin —new price
Original price 100
=161 .64
New price = 18080 x original price @ 32
58 Hence, the decreg% ount is Rs. 19.32
= qop % 161 =Rs. 141.68 @

@ Remember In general we use the formulas @
(i) New value = final percentage * original value (i) Increase/ ercentage increase/decrease x original value

both prices.

( Solution )

Example 18 The price of calculator i . 2000 to Rs. 1340 but the price of
school bag is raised from Rs. 1799 to Rs. 22 d the E‘er&e increase and percentage decrease of

Calculator « O \ %p School Bag
s . "N \ S - 3
Original price = Rs. 2000 % O Original price = Rs. 1799
New price = Rs. 1340 K New price = Rs. 2295
Decreased amount = &6 40 Decreased amount = 2295 — 1799
= Rs. 496
The percentage db@se The percentage decrease
I
@ Decrease % 100% = .n.crease_ x 100%
$ Original price Original price
660 _ 496 o
— 2000 x 100% 1799 x 100%
=339 =27.6%
Hence, the price of calculator is decreased by Hence, the price of school bag is increased by
33%. 27.6%.

PN A
Yo
ﬁ"; Practice -5 (i) Increase 65 by 130%, what is the result? (ii) Decrease 125 by 65%, what is the result?

(iii) In 2019, Naeem was given 10% increment in his basic salary of Rs. 25500. Find his new salary after increment.

(iv) In 2020, due to pandemic of Covid-19 Nadia suffered a pay cut off 20% in her basic pay of Rs. 30,000. Find her
new salary after cut off.

@—{ Sub-Domain-4: RATE, RATIO AND PERCENTAGE
NOT FOR SALE-PESRP
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Activity -4 m Find percentage change in your grade-4 and grade-5 marks. J

£

Exercise - 4.3 )

( 1. » Write the percentage of the followmg coloured part of each figure:
i [ (i) 3 (iii)

: ¢
100 ] k
[ 2. » Write the following percentages into the simplified form ractfon:

(i) 25% (ii) 20% (iii) 84% (iv) 34% (v) 93%

(3. Solve the following:
(i) 8% of 100 (i) 15% of 60 litres QQS% N@ (iv)  80% of 900

(v) 9%%0f 1000 (vi) 3%% of 80 ii) 978%(of"380 (viii) 8.9 % of 900

[ 4. » Nimra obtained 125 marks out of 2502110111 th&®percentage of obtained marks of Nimra.

[ 5. » There are 400 students in a schQ\BO%KX
handed?

(6. » 65% of the students ¢ School Model Town. If there are 1500 studetns in the
school, then ﬁnd hqw stud not from Model Town?

(7. Your Mathema is of 40 thinutes duration. If your teacher spends 15 minutes to check
copy work an emammg time to complete a mathematical activity. Find the percentage of:

are left handed. How many students are right

(i) ,Ti ent for copy work. (i) Time spent for mathematical activity.

(8) An@ 80% of the total earning at the golf course last summer. If she spends Rs. 35,000, then
find h&®total earning at golf course. Q

( 9. » The 20% of a number is 120. Find the number. ~d "

(10.» The 70% of a tree is 3.8 m. Find the total height of the tree. A

(11.» 20% of the students of a school were absent on a certain day. If there were w
1200 students present in the school on that day, then find the total number of
students.

(12.» Nadia used 6 kg of Banaspati Ghee out of 8 kg Banaspati Ghee in the month
of March. She used 7 kg of Banaspati Ghee out of 10 kg Banaspati Ghee the
month of April. In which month she used more Ghee than the other month?

Sub-Domain-4: RATE, RATIO AND PERCENTAGE }ﬁ?\,
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13.» In the month of Ramadan, Saleem donated Rs. to charity from his total salary of Rs. .
» In th h of Ramadan, Sal d d Rs. 4500 to ch from h 1 sal f Rs. 45000
Aleem donated Rs. 6000 to charity from his salary of Rs. 55000. Who has donated the higher
percentage of his monthly salary?
.» Increase y 85%, what is the result?
14, 1 17 by 85%, wh 1 1t?
.» Decrease y o, what is the result?
(15> D 30 by 70%, what is th 1t?
(16.» In the month of September Salma got 15% increase in her monthly salary. If Salma’s monthly
salary is Rs. 45000, then what is her new salary?
[17,_} After 12% of a bill has been deducted, Rs. 6536 remains to be paid. How 1&th,was the original

bill? @)

[13,_} The cost of a bicycle is raised from Rs. 8500 to Rs. 10,000. % the

percentage increase in the price of bicycle?

Pnline

I.'| & @

i:_J Project - 3 w

Find the percentage increase/decrease in your previous two months

L

‘tﬁe]ow link to play games and practice

B percentage increase or decrease.
electricity bills.

1ittps:/iwww.quia.com/rr/230204, html

44 TIME

Let’s observe two clocks.

G‘&M-ho 12-hours clock
As, we know that the& 24 hours in a day. To record time of the day we simply use 12 hours or
24 hours clock. Th@owing number lines show few examples of different times of the day.

Midnight | WY Noon(midday) 7" Midnight

12:00  2:00 4:.00  6:00 8:00 10:00 12:00 2:00 4:00  6:00 8:00 10:00  12:00
AM AM AM AM AM AM PM PM PM PM PM PM AM

[ J 24 hours
12 hours 12 hours — or
efore noon) er noon - 1 da
Bef * (After noon) y

{m—l Sub-Domain-4: RATE, RATIO AND PERCENTAGE
/ NOT FOR SALE-PESRP



« Domain < Numbers and Operations /\/

b AM Nk PM f
Midnight - N Noon (mid day) N | "~ Midnight
| 1 l ] l 1 ] l I I ] L1 ] l L1 1 ] l l ] |
| L L L L L L L L T L L L L L L L L L R |
00 2 4 6 8 10 12 14 16 18 20 22 24
A 4
\ 24 hours = |day

Example 19 Wwagqas leaves Lahore at 22:30 on Sunday and arrives

Pirmahal 2 1 hours later. At what time Wagqas reached Pirmahal?

' Solution ) Since, 2 E hours = 2 hours, 30 minutes.
_ @ 2230 01:00
Let’s use the number line &
al L 1 1 1 1 1 L L 1 1 L 1 1 L 1 S
el | I 1 T 1 1 I T 1 1 1 T ] T I I T 1
02:00 04:00 06:00 08:00 10:00 12:00 14:00 ]6@ 2{} 00 22 00  00:00 02:00 04:00
0

ay.

Hence, Waqas arrives Pirmahal at 01:00 or 01:00 a.m.

Practice -6 Ajmal started playing mn,kQVﬁ and g

| s 5pend while playing cricket?

215

Remember

e a.m. stands for “ante meridiem” @:

means before mid day.
e p.m. stands for “post meri@ whic

means “after mid day”. ¢

“ Exercise - 4.4 )

( 1. Convert @i:owing 12-hours clock time into 24-hours clock time:

) x’ ctivity -5 I Record the today’s morning 5 AN
v @
sembly time at your school on your notebook. Also, " o

01d your arrival time at home from school. Calculate 4‘

the time interval between your recorded times.

(i) 7:45 (ii)) 9:31 am. (iii) 8:35p.m.
( 2. Converthhe following 24-hours clock time into 12-hours clock time:
(i) 15:48 (i) 23:15 (iii) 19:43

(3. » A bus leaves for Peshawar at 4:30 p.m. It takes 6 hours to reach there.
What time will it reach in Peshawar?

[ 4. » Nadia sleeps for 6 hours 30 minutes in a day. Today if she sleeps at 22:15, then on what time w1ll
she wake up?

(5. The arrival time of Allama Igbal Experess at Lahore junction is 11:40 a.m.
and its departure time is 12:10 p.m. How much time Alama Igbal Express

stayed at Lahore junction?
Sub-Domain-4: RATE, RATIO AND PERCENTAGE }—(&3\\
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Ii"._l . Project-4 w Make your daily schedule time table on a chart paper in both 12 hours
I clock and 24 hours clock. Also, calculate the time intervals between each salah time.

45 RELATION BETWEEN DISTANCE, TIME AND SPEED )

We plan to travel, we always choose an appropriate mean which takes less time to cover the more
distance. Time and distance are related to each other with speed.

For example: Zurain is travelling from Lahore to Bahawalpur. The distance

shown below. AN\ & i
Time 1h 2h 3h \(\\4'5 5h

V’
Distance covered 86km 172km 258km 344km 430km

]
As more time taken covers the more distance. Now, look at the &d@g table that shows the time taken
by Zurain’s car to travel from Lahore to Bahawalpur at vario oS spe

Speed of car a3km/h k\aﬁkm/h 129km/h
Time taken 10A (' Loh 3h
As more the speed of car takes the less time to c@ Wm Lahore to Bahawalpur.
ctd, w

When an object moves in a straight line at £spectd, culate its speed if we know how far it
travels and how long it takes. This equati ws the

time taken. i.e.
q@a elled
taken

The unit of speed is km/h (it is ¢ n unl

ion between speed, distance travelled and

Example 20 Na e@&:wers nce of 150 km on his motorcycle in 3 hours.
Calculate the speed of otorcycle.

( Solution ) _
. , _Distance travelled
Distance cover deem’s motorcycle = 150 km Speed = :
TS k 5 h Time taken
ime take ours 150 km -
Speed of motoreycle =? = T35 I

Hence, the speed of Nadeem’s motorcycle is 50 km/h.

4.5.1 Conversion of Unit of Speed (Kilometre per Hour, Metre per Second and
Vice Versa)

The most common unit of speed is kilometre/hour or miles per hour.
These are the units that speedometer of your vehicle will show. There
are also few other units of speed such as metre per second and
kilometre per second etc.

‘\-;_'"“33';_,\\
/" 64 | Sub-Domain-4: RATE, RATIO AND PERCENTAGE
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To convert the kilometre per hour to metre per second, we use

Kilometre _ 1 ki _ 1 x 1000 m @
Hour Lhour 1% (60 60)sec Remember

1 km = 1000 m

== M = im/sec lm = 100cm
3600 sec 18 1 hour & GOCnies
So, we can convert km/h into m/sec by multiplying 15_8 m/sec. Il {T{:::te z gg;;zz:a ds
Example 21 Example 22  The speed is 150 km/hour.
Find the speed of car in metre p d.

Convert 100 km/h into m/sec.

(Sotution ) 100 ks [@ The sp@car =150 km/l;our.
= S =150 x — m/se S kmih= — m/s"ec
=100 x & m/sec &@

= 27.78 m/sec =417 m/se
To convert metre per second to kilometre per, ve use

Metre _ _ #9) 60 ) fen

Second lsec % 000 h
= 1—8-,- km/h

5
So, we can convert m/sec into km/hgu@Qult{@ km/h.

Now, look at the following exam

Example 23 ﬁ@&cove@ance 0f2000 m in 5 minutes. Calculate the speed of her car in

km/h. P
' Solution ' ce covered by Saba’s car =2000 m o
¢ take to cover the distance of 2000 m = 5 minutes
$ peed of car =7
Speud = Dlsta.ncc travelled
Time taken
_ 2000 m 5 1 mafhem 18 -
5 minutes = 6.7 m/sec P msec = T
L = 6.7 %2 kan/h
5 % 60 sec 5 o3
_ 2000 m =24.12 km/h ﬁ); Practice -7
300 sec Express 45 m/s in km/h.
Hence, the speed of Saba’s car is 24.12 km/h. Express 150 km/h in m/s.

Sub-Domain-4: RATE, RATIO AND PERCENTAGE }—(‘;5\
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Exercise - 4.5 )

(1. » Convertthe following into m/sec:

¢ Domain < Numbers and Operations >

(i) 14 km/h (i) 40 L km/h (iii) 250 km/h

2
(2. » Convertthe following into km/h:

(i) 25 m/sec (i) 130 m/sec (i) 340 == m/ae(,

(3. Acartravelsadistance of 749 km in 7 hours. What was the speed of car"

(4.» Neelam cycles for 4 hours at a speed of 40 km/h. How much

covered?
(5. A bus travels from one station to the other station, a dlst

the bus break the speed limit?

o o

672 km in 7 hours. The bus is only allowed to travel a‘%@ Did

['.6. »  Shumaila is driving across the country. For the ﬁ urs, she travels at 80 km/h. For the next
3 hours, she travels 90 km/h. Assuming that s stopped what is her average travelling

speed in km/h?
ﬁ P 5
I = roject - ] Suppose you are late from your s&héol Iocl e only 30 minutes to reach your school. How
| much fast you need to travel to reach at school on tlrk

(1. » Each of the question belo

is correct. %
(i) The first term / r@ n rati led

a. con%equ b. antecedent ¢. denominator
(ii) Aratiois by putting the sign_

(;, b. :: c. !
(iii) Th@ term in the ratio is called:
onsequent bh. antecedent ¢. denominator

(iv) The ratio between the length and breadth of our national flag is:

a. 3:2 b. 2:3 c. 1:2
(v)  The ratio has no.
a. symbol b. value ¢. importance

(vi) The symbol of percent is:

a =+ b. % 6 ¥
(vii) The word “per— centum” meaning is out of:
a. 10 b. 100 c. 1000

@e{ Sub-Domain-4: RATE, RATIO AND PERCENTAGE
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(viii) In percentage related problem the word ‘of” means:
4. addition or sum b. subtraction or difference
. times or multiplication d. division or distribution

(ix) The percentage of given quantity can be calculated by using the formula:
part of quantity

whole quantity
part of quantity

' total it
c. percentage = part ofquamfzy : —% d. percentage = M% x 10%
whole quantity 100 obtamed@ '

(x) 12 out of 15 can be written in percentage as:

a. 70% b. 80% c. 85% 90%
(xi)  130% of 200 is: .\.

a. 210 b. 230 c. 250 &Q) d. 260

(xii) An increase of 20% in Rs. 500 is:

x100% b. percentage = x 100%

ik, PEIENIage: = whole quantity

a. 50 b. 100 % d. 200
(xiii) A decrease of 7% in Rs. 1200 is:
Rs. 70 b. Rs.74 Rs 84 d. Rs.90

(2. Give the short answers for the following: Q
(i) Define ratio. (i) What do you knowdgbou ant@ﬁ@and consequent?
(iii) Definerate.  (iv) What is the dlffe@ en‘fte and ratio? (v) Define percentage.
(vi) What is 14% of 50? (\*11) (< co atlo
[ 3. Write the following ratmst 1mpl
(i) 90:100 (ii) 138to 414 ) 84:96:108 (v) 58:87:116 (vi) 124 to 155 to 186
(4. Distribute Rs. 197 %bng thr(leters Rabia, Saima and Alina in a way, ﬁ

Rabia : Saima = nd Saima : Alina = 5:7 8 .: '
( 5. » Nadeem ca?@e 2000 words in one hour. How many words he can type in L ;

10 min e® ‘ .
(6.» M entRs. 350 out of Rs. 1000. What percent of amount did he spend? Tt

( 7. In a school election for head boy. Aleem got 52% of the votes and Hamza got the remaining
votes. If the total number of vote cast is 500, then find the votes obtained by Hamza.

[ 8. » Aleezey bought a doll for Rs. 1500 after getting a decrease of 30%. Find the original price of
doll.

(9. » Theresultofanumberis200. Ifitis decreased by 20%, then what is the original number?

(10.» Nadeem is a shopkeeper. He has 300 oranges at his shop that he has 15%
more bananas than oranges and 30% less oranges than apples. Find the
number of bananas and apples on the shop.

Sub-Domain-4: RATE, RATIO AND PERCENTAGE }—(”ﬁ?\
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(11.» There are 36 boxes of fruit drink in 6 packets. How many drink have there in 10 packets?

(12.) Irza’s cat catches 9 mice every 3 days. Laiba’s cat catches 21 mice every 7 days. Do the two cats
catch mice at the same ratio?

(13.) The rent of a house for 3 months is Rs. 54000. How much rent is paid for 5 months?

(14.) A train takes 2 hours to cover 150 kilometre. How long will it take the train to

cover 900 kilometre?

https://www.brainpop.com/games/unitrates/?topic 1d=

Z Summary /
The ratio is a comparison between two numbers or things Wkds

*Tm Go Online Visit the link to play online game about the topics discussed in thisunit o l ]

®
® Ratio can be written in three forms:
(i) Word form (ii) Ratio form @m) Fraction form
® Ratio is unit less or it has no unit.
® The first term in ratio is called antecedent whll@econd ’ is called consequent.
® A rate is a special kind of ratio, in which II'Q utdifferent units.
® Any ratio having second term is 100 is
® We use the symbol “%" instead of wn@ € wor
® Any fraction can be written as pe;egage @ lying %88 or 100%
.

For increasing or decreasin antl in a'given percentage, generally we use the formulae:
(i) New price = Fin %e

nta gmal price
(ii) lncrcascfda —pcrcc%mcreascz’dccrcase x original value
gChallenge \0
Saba h @k , l‘ ‘

caps. ¢ They are in red, blue, green and yellow.
50% efmbare green. ¢ One third of all caps are red.
0.25 of alPcaps are blue. ¢ The remaining caps are yellow.
How many bottle caps are there of each colour?

* + e @

- / - :
a2 / Teaching Point }

The questions in the exercises, practices and different activities are given as examples (symbols) for learning. You can

use self generated questions (test items) conceptual type MCQ’s, fill in the blanks, column matching, constructed
response questions and (simple computations) based on cognitive domain (e.g. knowing = 40%, applying = 40% and
reasoning = 20%) to assess the understanding of learners.

@_{ Sub-Domain-4: RATE, RATIO AND PERCENTAGE
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SETS

¢ Sub-Domain @

Students’ Learning Outcomes:
& By the end of this sub-domain, students will be able to:

e Use language, notation and Venn diagrams to represent different types of sets and their elements (empty,
singleton, subsets, proper, improper subsets and universal set, finite and infinite sets).

i

154 y

E0HGOOHO@OE
@e@LHeo Hoo

groups can be form

) @ W\ﬁ Can you form group of coin@lg

these coins? If yes! then

any

{ INTRODUCTION })

AN

example,

iniform a
student wears

In our daily life we often use some words to speak whichqeans a collection™ or “a grouping”. For
C

Pakistan cricket team

Pile of books

Bunch of keys

NI

e Sibe

ion of w

In Mathematics we use the word “set”
"4 set is a co
»
The word well-defined means ¢

belongs to the set and whic no @
elements in each collectjo well-%ﬁ
objects of a set are id@n%lr.“

ollection of objects.

Consider the followi
(i) All good te

(i) Allgo oks in the library.

Here, we eXamine that the word ‘good’ is not well define because a
teacher may be good view of one person but may not be good for other.
Similarly, a storybook in the library may be good in view of one person
but may not be good for others.

examples which are not representing the set:
n Punjab who participated in the contest.

The above example become sets if we rewrite them as
(iii) All teachers of Mathematics in Punjab who participated in the contest.
(Here the word “Mathematics” makes the statement true for a set).
(iv) AllEnglish storybooks in the library.
(Here the word “English” makes the statement true for a set).

ined and distinct objects.”

descrﬁ%:% here should be no uncertainty about which object
above examples are the examples of set because the

and distinct, whereas the word “distinct” means no two

History

George Cantor
(1854-1981) was
a Mathematician
of 19" century. He was the
first person who gave the
concept of set theory. Which
became the fundamental
theory in Mathematics. To
know more about him, visit
the link:

https://www.britannica.com/bi
ography/Georg-Ferdinand-

Ludwig-Philipp-cantor

L Here in this unit we will learn in detail about sets, its notations and different types etc.

Sub-Domain-5: SETS
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5.1  NOTATION OF A SET AND ITS OBJECTS/ELEMENTS )

Notation is a system of marks, signs, figures or characters that is used to represent information.
Generally a set is represented with capital letter of English alphabet i.e. 4, B, C, ..., and Z. But the
elements of a set are written in brackets { }, and separated by comma.

For example,

A = Set of days of a week. =
The symbol ‘€’ is used to show the membership of
a set and read as “belongs to” but ‘¢’ is used for “does

Remember

€ Bbut {Sunday} &

not belong to” a set. ecause 'Sunday' is an

For example, elcment of set B and
Monday € A but March ¢ A ‘ {Sunday} is another set.
Fridaye A but {Friday} ¢ A

Although any capital letter can be used for a set but some sp/e&c sets are denoted by certain letters,
which are:

N = The set of natural numbers = {1, 2, 3, ...} \& e set of whole numbers = {0, 1, 2, ...}
Z = Theset of integers = {...,-2,-1,0, +1, +2, ... = The gepof even numbers = {0, 2, 4,6, ...}
O = The set of odd numbers = {1,3,5,7,. P = ?gcz’ofprime numbers = {2,3,5,7,...}
C = The set of composite numbers = {4, 6, 8

D f\

g;Practice-l IfA= {34789}, @ttc ué@neor&m L,J Note ]

‘ the blank space. The curly bracket { } are some time

called set brackets or braces.

(i) 2 A Gy 9 A (lv) 8 A

Example Wr te@&eme ¢ following sets using symbol €:
(i) A= Set of first five numbers. (i) B = Set of all provinces of Pakistan.

(i) ) First five be [; | (i) ) All provinces of Pakistan are Punjab c B\
numbers ar I Punjab, Khyber Pakhtunkh
7 e A| | Punjab, yber Pakhtunkhwa,

6, and §. e are 4 e || Sindh and Balochistan. These are @yher Pakhtunkhwa € B

clements set A. 6<A all elements of set B. We can write | Sindh €B

We can write them 2 & it them as: Balochistan €B
. as: J U J
E ,‘*/ Teaching Point Perform different activities with students in the class to clear the concept of sets. e.g.

@ divide students into groups of 5-7. @ give one set of numbers to each group.

« write the name of students on the board.

@ call out a problem such as “the cardinal number of set A” where, total number of elements of set A is its cardinal
number.

@ the first group to raise the correct number card refiecting the answer to your question gets a point.

« continue for as long as desired. The group with the most points at the end of the game wins.

@4 Sub-Domain-5: SETS
/' NOT FOR SALE-PESRP




¢ Domain < Numbers and Operations /\/

5.2 DESCRIBING A SET ) @ Remember \

Mostly a set can be described in the following forms: The dots (...) means continue on:
The (ellipsis) between the first three
elements and the last element denote
the set is finite.

Descriptive form
In descriptive form of a set, we simply describe a set in

words. For example: But the dots at the end shows that
A = Set of items of school uniform a student wears. | setis infinite. ‘ )
B = Set of first five positive odd natural numbers.

Tabular form Q
In tabular form of a set we list each element (or number), separated by@ a and then put curly

brackets around the whole things. This form of separation is known as t For example:

A = [{shoes, pent, socks, shirt, tie}
B= {1,2,3..10} &

X = {Punjab, Sindh, Khyber Pakhtunkhwa, Balochistan it Baltistan}

Note ) The descriptive form of a set is also stateme ]

Example 2 Write the following s gbu] m
= e

(i) A = Set of colours in rainbow.

. o v-..,) h
(i) B = Setof vowels of Eng]@alphaRCK &
5 o~
Solution __‘*-_

(i) A = Set of colo
Tabular form: A éd, orangeNyellow, green, indigo, violet, blue}
(i) B = Seﬁvowels of English alphabet.
Tabular f0® = {a,e,i,0,u}
Examp Write the following sets in descriptive form. —
X = {blue, yellow, red } 9 | Note

‘ Solution l X

Descriptive form: X = Set of primary colours.

1‘; Just for Information )

In light the primary colours are red, green and blue. Write all colours in descriptive form of set.
o In pigment the primary colours are red, yellow and blue. Write all colours in tabular form of set.
o In physics the primary colours are slightly different from red, green and blue. Write all colours in tabular and descriptive

form.
Sub-Domain-5: SETS }—(71\\
NOT FOR SALE-PESRP \

{blue, yellow, red } The tabular form of a set is also
known as roster form.
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Exercise - 5.1 )

(1. » State which of the following group of things is set and which is not? Also give the reason:

() (ii) (iii) (iv)

ff ; | _/_\ A nl",:j Q *5—;_;
re [ . W & % .

( 2. » Which of the following statements represent set. If yes then wnte@g in the given space

otherwise write false:

(iii)  Set of all prime numbers between 10 and 50.

(iv)  Set of all alphabet in the word Mathematics. (
(v) Set of all workbooks in your school bag. /& (
(vi)  Set of reptiles. (
(vii) A={1,2,3,3,4} C)
(viii) X = {Waqas, Ali, Waqas}.

(ix)  Set of Nobel prize winners from the&gb.

} &n fill in the blanks using the symbols € or

(i) Set of all good pupils in Multan. ( ‘\'
(ii) Clever students in your school. &@
( _

T ' '’

D
@(9/

(3. IfP = Set of prime numbers =

: %‘0
i 3 P (ii) 14 (ui\' P (iv) 9 P (v) 39 P

(vi) 29 P (vii) 16 13__ P (ix) 43__ P

(4. » Write the followingys tabul§

(i) A= Setof scasokia year. (ii) B = Set of names of days starting with W.
(iii) C= Setof MQmatrcs teachers in your school. (iv) D= Set of your siblings.

(v) E= Set @e in the word Punjab. (vi) F = Set of last six months of Islamic calendar.
(vii) G =§ last four prime ministers of Pakistan.

(viii) H= of first four prime numbers.

(ix) 1= Set of all vowels used in the sentence ORANGE TRAIN.
(5. > Write the following sets in descriptive form of sets:

@y A={0,1,2,345} (ii) B = {Football, Hockey, Badminton, Cricket}
(iii) C = {a,b,c,d,...,2} (iv) D = {Lahore, Karachi, Peshawer, Quetta }
(v) E = {July, August, September, October, November, December }

(vi) F = {21, 22, 23, 24, 25, 26, 27, 28, 29, 30}

(vii) G = {Punjab, Sindh, Khyber Pakhtunkhwa, Balochistan}

(viii) D = {0,2,4,6,8,10,12,14 }  (ix) [ = {Orange, Banana, Mango}

/-,sz{ Sub-Domain-5: SETS
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I .f-:‘,:_‘ Project-1 ] Use different objects at your home and form atleast 3 different sets. Name them as 4, B and C.
‘I On the next day show your working to your teacher.
* ) - Thinking Time
Following are the different types of sets: Why empty set is a set?
ru Even that there is no element in it.
Empty / Void / Null set

We know very well about the meaning of the word empty. It means containing %’mg, for example,
when there is no student in the class. It means the class is empty. Similarly, whe ¢ is no element in
the set, it means the set is empty. So, an empty set can be defined as,

“A set which does not contain any element is known as empty set or void null set”.

It is denoted by {} or ¢, we read ¢ as phi,
For example, B = The integers between 5 and 6 &
B={} or B=29¢

Note ]

}or {{}} are not empty sets, because
each contains one element namely the

. empty set ¢ or { ! itself.
Singleton set pty it

A set containing only one element is known as singk@&\ ﬂ

For example, A = set of even prime numb

= {2} €= *L lﬁ

Equal and equivalent sets

(i) Equal Sets: Two sets A and sald b ual sets if they have the same elements. Every
element of set A is an element of very element of set B is an element of set A. It does
not matter what order the elem re ) 1t just matter that the same elements are in each set.

The equal sets are denoted a

For example, Az{_ 2 5} {1,2,3,4,5} P={a,e,i,o,u} , Q={a,e,u, 1,0}

So, P=0Q
(ii) Equival n@ Two sets A and B are said to be equivalent sets if they have the same number of
elements. It ¢ cessary that the members of both sets are same. For example,
A=1{2,3,4,5} , B={cde,f}
Number of elements insetA=4 | Number of elements in set B =4

As, the number of elements of set A and B are same so, A is equivalent to B. It is denoted by A <> B, ‘>’ is
the symbol which we use to denote the equivalent sets. Sometimes we use ‘~’ for equivalent relation.
In general: Two or more sets are equivalent sets if their cardinal numbers are same, e.g.

n(A)=3 and n(B)=3so,n(A)=n(B) = A< B

& / : .
1 / Teaching Point ] Us the below online video link to explain the different types of sets.

http://www.youtube.com/watch?v=8dup8yGWBhM
Sub-Domain-5: SETS I—(j?\
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@ Remember The number of elements in a set is called its cardinal number. For example, A= {a, b, c, d} ]

The cardinal number of A is n(A)=4. So, For equivalent sets the cardinal number should be same.

Chaﬂenge If X and Y are two non-empty
sets and n(A) = n(B) then explain A = B or A # B,
explain with a counter example.

1—’,3 Note ] Two or more equal sets are also equivalent
sets, but equivalent sets may or may not be equal. Infinite sets

are always equivalent sets,

»

Subset and superset of a set
(i) Subset

“A subset is a set which is contained in another set’'.

Remquer —
To find the number of subsets

we Simp]r@. )

In other words, a set A is said to be a subset of the set B if all the elements of

of set B. It is denoted by the symbol . .\_‘ =
fB

re the elements

_ Remember — )
For example, A= {1,2,3,4} and B= {I’ 2,3,4,5} @ Every set is a subset of itself,

As every element of set A is an element of set B so, A is a subse ie. ACA.BC B
Symbolically it is written as A < B. If A is not subset of,{@/e write | © Empty set or ¢ is always a

subset of every given set.
® IfAc Band

A& B.
(ii) Superset C) @ Bc AthenA=B
LOMN

r
e

1

“A superset is set which contains another set tely” g. %
If A < B, then set B is called the superseg\set A. % above example, B is superset of set A.

Symbolically, it is written as B2 A.

Proper and improper suhse@ set&o'K
; K \'

(i) Proper subset AN

“A proper subset of a set A is a&%et 5 that is not equal to set A”.

In other words, if B is % set of Ahen all elements of B are in A but A contains atleast one element
that is not in B. Symboli it can be written as B c A.

For example, \Q ”
@ {8, &,i,0,u} . Thinking Time
={a,i,0,u} :
€ Is an improper subset a superset?

Bc Abecause e  Bbute € A € Are equal sets supersets of each other?

(ii) Improper subset
Improper subset is a set which contains all the elements of original set.
For example, A = Set of natural numbers less than 6.
B = Set of first five natural numbers.
As, B = A So, Bis an improper subset of A and we write it as B ¢ A.

m Go Online

Use the following online game link for practice of symbols used in set.
https://www.transum.org/software/SW/Starter oftheday/Students/SetNotation/Default.asp

mf{ Sub-Domain-5: SETS
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" Activity -2 Il Choose any three students from gaz Practice -2

your class. Write their names in a set. Then make all subsets Write all the subsets of A = {p,q} and separate
and separate them as proper and improper subsets. them as proper and improper subsets.

Universal set
Universal means pertaining to the whole of something specified, occurring
everywhere. In sets, “A universal set is a collection of all elements or members of
all related sets, known as its subsets”.
Mostly a universal set is denoted by ‘U’ . For example, your school building
universal set and different classes e.g. primary section classes are elements or (m
In other words. T\
U = All classes and teaching staff in your school. &
A = Primary section classes. @
B= Middle section classes.

(>

hers of universal set.

Remember

A universal set can be a finite or
infinite set.

When we study numbers in Mathematics we are interested j#ffhe set of natural numbers. The basic set is
considered as a universal set, its subsets are, even numb;% dd numbers.

U={1,2,3,4,5,6,7,8,9, 10},
Finite set and infinite set

(i) Finite set
“ A set consisting of a fixed number of elen&whlch a%mtable is called finite set”. For example,
A = Number of students in gr d 9,10, 15, 20}

B={l, 3, 5, 7.9}

(i) Infinite set Q\
“A set consisting of unlimited nu ele hich are not countable, is called an infinite set”. For
example, A= Stars bky, @ set of whole numbers, ={1,3,5,7,..}
g Practice -3 %{ T ar d—
I A= Studentsofgrade 6 ename start withalphabet ‘T", B=1{1,3,5,7,9,11,...}, C={0,2,4,6,8,....100}.
$Q) f ' Exercise - 5.2 )
(1. Separat® the empty set from the following sets:
(i)  Set of even numbers between 6 and 7. (i)  Set of integers between 0 and 1.
(iii) Set of hair on your head. (iv) Set of English alphabet between P and Q.
(2. Separate the finite and infinite sets. First one is done for you:
(i)  Set of all multiples of 1 less than forty. (Finite) (ii)  Set of all classes in your school.
(iii) Set of all players in Pakistan cricket team. (iv)  Set of natural numbers.
(v) Setofall girls in the school. (vi) {10, 20, 30, ...,80}
(vii) Set of all Government High Schools in the Punjab. (viii) Set of odd numbers.

(ix) Set of natural numbers greater than 30.

Sub-Domain-5: SETS }—ﬁ;\
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( 3. » Which of the following are the singleton sets? Also write the cardinal number of each set:

(i) A=4{4,57} (i) B= {Waseem} (iii) C={a,b,c,d,¢}

(iv) D = Set of odd numbers between 8 and 10. (v) E= Set of composite numbers between 0 and 11.

(vi) F= Set of even prime numbers less than 10.

[ 4. ) If A= Set of whole numbersupto 11,B={2,1,3}.C={},D=1{0,1,2,3,4,5,6,7,8,9, 10, 11},
E= {2}, F= {3, 4, 5}. Then put the correct symbol (= ,>,c, &, or < ).

@M A B () D____A (i) C___E vy F___ A (v B___F

(vii E___ B (vi) D B (viii) F__ C (ix) E ___18&

[ 5. » Identify which of the following pair of sets are equal or equivalent? O

(i) A = {Waqas, Waseem, Asghar}, B = {Asghar, Waseem, Wﬂ!@
(ii) V = la e, i,0,u}, W= {u1,o,e,a} \,
i) X = {1,2,3,4,5,6]}, = {1,2,3,4,5, 6} +
(iv) P = {pq,rs,t}, Q= {pq,rs,t}
(v) D = Set of vowels, E = {ab,cgye!
(vi) L = Setofeven numbers between 5 and 8 «
M = Set of whole numbers between 4 and 6
(vii) N = {hockey, football, cricket} 0= icket, ho e@otbal]}
(6. » Write all the subsets of A = Set of prirRry lour entify the proper subsets and improper

subsets.
(7. Show that the following sets are ¢ uao S
P = Set of prime numbers less th . —@ s S, 1L, 13}

(8. » A=Set of letters in the woi @alaba% e the cardinal number of set A.
(9. » Write the name of yoquamil l@ ers in set notation then write a subset of your family
| members. \ é

li/:— Projeet-2 ]\&e a booklet for all the different types of sets. Explain all types by using real life examples

I from your surroun%

5.3 DIAGRAM ) ) ,\
g : ; . U Qe
We can represent all possible logical relationships A Sehaol B
between a finite collection of sets pictorially
by using Venn diagram. In Venn diagram the C

elements of sets are enclosed within closed

curve (circle or oval) and the universal set Rabia

Sana

represented by a rectangle as shown in the Salma Teachers

figure 5.1 Irza

where, U = All students of grade (4-6) and teaching 4
Figure 5.1

staff

Grade-4 = {Saba, Rida} Grade-5 = {Hadi, Khalid, Ali} Grade-6 = {Rabia, Sana, Salma, Irza}

/?‘)e{ Sub-Domain-5: SETS
NOT FOR SALE-PESRP
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John Venn was an English logician and mathema‘ncmn He mtmduced the venn diagram first time in 1880.
To know more about him, visit the link: https://www 0. aphy/ /

5.3.1 Representation of Sets Through Venn Diagram

It is very easy to understand relationship if we have something in visuals. Look at the following
examples:

Example 5 Solutmn
Ifu=1{1,2,3,4,5,.. 12} and A= {1, 4, 9} 9.5
then draw a venn diagram to represent the sets 57
. : 8. 6 W, the cardinal numberq
U and A. Also, write the cardinal number of
1 , n(U) = 12 and n(A) =
each set.
7 Practice -4

*7If U = all colours of rainbow and X = {red, green, blue} then t these
sets using Venn diagram.

.M 4
- 5.3.2 Representation of Subsets Usin ia
Example O 1fA={1,2,3,4,5,6 and E% , 6} then represent these sets using Venn
diagram. A
e B I
l Solution | )
3
As, B ¢ A then we can draw the 1agr hown & 7
Example 7 If } the fist of all proper subsets, improper subsets and draw Venn
diagrams of these sets
Solutlon at the below figures.
: :5
. Practice -5
Wrzte all the subsets of X = {1, 2, 3}
and represent them using Venn
diagram.
(ii) (iii) (iv)

Smce, A={p,q}
Proper subsets: ¢, {p}, {q} and Improper subset: {p,q}

1/ Teaching Point ] Make three sets of hobbies. e.g. sports, reading and computer games.

@ Set A for people who like sports. « Set B for people who like reading. @ Set C for people who like computer games.

Write the names of students in each set and construct Venn diagram.
Sub-Domain-5: SETS }—(77\\
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wew) Go Online Use the below link to practice online for venn diagram puzzles.

https://www.vnivie.ac.at/future.media/moe/tests/mengen/duv.html

Exercise - 5.3 ) U A
) S hen
[ 1. » The Venn diagram shows the elements in sets U and A then list all ; Cactl
goa og

the elements of set U and A respectively.

(2.) Itis giventhat U={a, c,d, e, f, i, g 0,h,u}, X=1{ae i 0,u}andY = {c, %
Draw a Venn diagram to show the above information.

(3.) Itis given that U = Set of natural numbers less than 15, A = Set of na umbers between 6 and
11 and B = Set of even prime numbers. Draw a Venn diagram to s above information.

( 4. » Readthe Venndiagram and list the elements of each set.

(ii) (ui)

['-.5.,_ » Itis given that A= {Nadeem, Neelam, N = {Neelam, Noureen} then draw a
Venn diagram to represent the sets A aK

Fa a¥
E_, Project-3 \ < ! (
List all the name of your family membcrs 1 The ] the subsets of that set. Finally draw a Venn diagram of

each subset.

Note: Write maximum 4 names ofy 1ly me
eview Exerclse J@
( 1. » Each of th wmg question is followed by four suggested options. In each case select the
correct

(i) Ase lways denoted by:
a. Capital letters of English alphabet b. Roman Numerals
¢. Small letters of English alphabet d. Arabic numerals
(ii) Statement form of set is also known as:
a. Tabular form b. Descriptive form  ¢. Roster form d. Set Builder form
(iii) Roster form of sets is also known as:
a. Tabular b. Descriptive ¢. Set-builder d. statement
(iv) Symbols used to represent empty / void / null set are:

a. =0r = b. corc ¢c. {}ord d. eor g

@ Sub-Domain-5: SETS
/' NOT FOR SALE-PESRP
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Any set containing only one element is called:
a. Even set b. Singleton set ¢.  Positiveset  d. Odd set

(vi) To find the total number of subsets of any given set we use:

a. 2n b. n2 ¢. n? d. 2"

(vii) A set containing no element is known as:

4. Universal set b. Singleton set c. Empty set d. Subset

(viii) The cardinal numbers of set A = {Pakistan, China, Bangladesh}:

a. 1 b. 3 ¢ 2 d. E

(ix) If A= Set of letters in the word Islamabad then:

(x)

(2.
(3.

. » Write all the subsets of A = {1 . 4 )
. » Observe the Venn diagra ; st all the elements of ¢ 9

each set. 0
%,K $ | 0,10, 11,12
. b If U= Set ofintqub een 1 and’30, A=1{3,6,9, 12, 15, 18, 21, 27} and B = Set of all factors

O
a. xed b. m e A ¢c. ceA \\'Q.feA

The universal set in the Venn diagram is represented by the

a. b. C. d. i j

» Define: o Finite set » @set o Universal set

! Write the following sets in another form AQS

\Q)
% B=10,-1,-2,-3,..}

(i) A= Setofyour five friem\
(iii) Set of school diaries in @

~

of 30 then d%l Venn diagram to illustrate the given information.

[ Summar / * Challenge
___y If A = {1, {2}} then\
A.

A set is a'collection of well defined and distinct objects. write all subsets of

A set having a fixed number of countable elements is known as finite set.

A set having unlimited number of uncountable elements is known as infinite set.
A set which does not contain any element is known as empty / void / null set.

A set containing only one element is known as singleton set.

An improper subset is a subset which contains all the elements of original set.

A universal set is a collection of all elements or numbers of all related sets known as its subsets.

A Venn diagram is used to show the relationships between a finite collection of sets

pictorially.

Sub-Domain-5: SETS }—(/7.9.\
NOT FOR SALE-PESRP \



: ’/z' ‘
* Domain < Algebra >

Cswpomsin (s) ALGEBRAIC EXPRESSIONS

Students’ Learning Outcomes:
)& By the end of this sub-domain, students will be able to:

Recognize simple patterns from various number sequences.
Use letters to represent numbers, express basic arithmetical processes algebraically.
Evaluate algebraic expressions, add and subtract linear expressions.

Simplify linear expressions.

If S’ stands for samosas. ‘F’ stands for fries, and there
are 8S + 10F in a packet. How many elements would
there be if 2 samosas are taken out and 3 fries are added

into the packet?

6.1 RECOGNITION OF SIMPLE M VARIOUS SEQUENCES)

We know that “A pattern is some phenomez‘éﬁkﬁt repedt§ rggularly based on a set rule or condition.” In
our previous classes we have learnt about diffefent pa&ms.

6.1.1 Number Pattern/Se @Q s\o

Consider the following whole n Q
e 6,9, 12,15,

W/"\/"\
=%%é0==%%=,

0 3 4 5 6 7 8 9 lO ll 12 13 14 15

Here, we get the numbers in the pattern/sequence by adding 3.

To solve the problems related to number patterns, we first need to find the rule followed in the given
pattern/sequence, see the difference in the consecutive numbers in the given sequence. It will help you to
understand the relationship between the numbers.

vs / Teaching Point ]
Encourage students to ask questions at any stage during learning process. Students questioning serve a wide variety of

purposes. e.g.
@ toassess theirunderstanding. @ tokeep learners engage during an explanation.

« todevelop their thinking or focus their attention on topic.

/’;?\j—l Sub-Domain-6: ALGEBRAIC EXPRESSIONS
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Example 1  For each of the following number pattern state a rule and find the next two terms:
M I17.22.27 . (i) 56,53, 50, ... @ Remermber
(iii) 729, 243, 81, ... (iv) 4,8,12,..

Each number in the given number

' Solution ' sequence is called term.

i 17,22,27,..

Add 5 in the each term to get the next term in the sequence/pattern. So, the next two terms

will be 32 and 37. \E

(i) 56, 53, 50, ... Q
Subtract 3 from each term to get the next term in the sequenci\\" next two terms will be

47 and 44.
(iii) 729, 243, 81, ...

Divide each term by 3 to get the next term in the set{t&e So, the next two terms will be 27

and 9.

(iv) 4,8, 16, ... &

_ Multiply each term by 2 to get the ne @n th@nce. So, the next two terms will be
L=
state the rule to find the next two terms.

32 and 64.
- aﬂeng‘__g' Which number ‘
pattern is used in sunflower?
i 4, 14,42, ... ii. w?,

<
sisg " Go Online Visitthe li @lay e ce game online.
http://www.mathframe.co.uk/ L.néu res anuum\
v
Exercise - 6.1 )

(1.» F0$@xe following sequence state a rule and find the next two terms:

~ Practice -2 For each of the followi

(i 9,13 ) 277,287,297, (iii) 14, 21, 28, 35, ... (iv) -84,-82,-80,...
(2. » Write the next three terms in the sequence:
i 1,4,9,.. (ii) 89, 87,85, ... (i) 12, 16, 20, ... (iv) 1,1,2,3,5,8,..

R &)
l = . Project-1 \ Make a poster of polygons in sequence according to the number of sides.

I Teaching Point Ask students to arrange in an increasing or decreasing order to give practice on sequences. You

can use snacks or cereal to make a sequence of any pattern.

Sub-Domain-6: ALGEBRAIC EXPRESSIONS }—m
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6.2

gebra >/

USE OF LETTERS TO REPRESENT NUMBERS )

We are very familiar about the natural numbers 1, 2, 3, ..

. and the use of basic four operations (addition,

subtraction, multiplication and division) in arithmetic. In algebra, letters replace the numbers.

book named Al -

A muslim Arab Mathematician Al —

Jaber — Wa — Al -

khawrzmi (780 — 850 AD) is founder of modern algebra. He was one
of the first to study algebraic expression. The word algebra is derived from the word Al —
Mugabala in 820 AD. He is known as the father of algebra.

To know more about him, visit the link: _http://www.famousscientists.org/muhammad-ibn-musa

Jabr. He wrote a

k\\"‘dl'i zmi

In Arithmetic:

In Algebra:
(i)
to c.
c—a=
to b.

(i)

If a=5and b =3 then ¢= 8

Numerals such as 1, 2, 3, ..

A letter can symbolize any numeral, or any valu
a+ b = ¢ means that the sum of two numbers

b means that the difference of tw /%s are

. etc are used, with each nu
(i) 5+ 3 = 8 means that the sum of 5 and 3 is equal to 8.
(i) 13 —5 = 8 means that the difference of 13 and 5is 8§

6.2.1 Explanation for Variable ar&onstQ

@- Variable

We know that in

alphabet do not have any ﬁ

So, “A variable is

@ Constant

A constant is

(\

algebra, bot

asy

4\0

S
or

ssigned to it for example.

@presented by a and b is equal

resented by ¢ minus a equal

Q a=.>5 @c—thhen b=7 ie

c—a=>b
12-5=7

z are used. These letters of

als are: rs of alphabet a, b, ¢, ..., :
trer of a!pgbe.f that represents a quantity the value of which is not known”.

@% whose value remains unchanged (fixed).

Examp Identify variable and constants in the following:
(i) n+8=7 (ii) n+m+4 (iii) /-14=34
m] Expression Variable Constants
(i) n+8=7 n 7,8
(i) m+n+4 m, n 4
(iii) (—4=34 / -4,34

@f{ Sub-Domain-6: ALGEBRAIC EXPRESSIONS
NOT FOR SALE-PESRP
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— q% Did You Know?
The number 9 is a mysterious number. It can be found in every ones birth date either it contains 9 or not. As, I was born
on 22-04-2001. The number 9 is hidden in this date. To find it, let’s rewrite birth date as 22042001.

® Now, rearrange the digits any order such as 20010422,

B Subtract smaller number from greater e.g. 22042001
-20010422

2031579
B Add the digits of yourresult. 2+0+3+1+5+7+9=27

B Add 2+ 7=09, similarly, find the number 9 in your birth date. & )

Exercise - 6.2 ) \00

(1. » Write the following sentences symbolically:

(i) The sum of numbers # and 6 is 20. (i) T K_@ e of numbers »# and 27 is 5.
(iii) Four times a number # is less than 7. (lv) Tw es a number » is more than 25.
[ 2. * Which of the following statements are true and w false?

(i) Sum of five and eight is twenty. (ii) Produc re and ten is thirty. (iii) 9+19=28.

(iv) 6+(8 -2)=0. (v) L+3>16. C)

(3. » Write the values of unﬁnown which satfsfy the fo tatemcnts
[(J+18=36 qi) 3:5:( ]:1 q%l) 20% 02000 = | g Project-2

(i)
Create atleast 5 algebraic
(iv) 2+E| 13 (v) —+— KO sentences and separate
5 10 variables and constants
(4. Identify the constants 1ab s your sentences,
@) n+9=0 (i) ?Q@9 (,..)Q_?y (v) 71 +4=9 (V) m+n+8 (vi) 9x+ty-37

ALG?AIC EXPRESSIONS )

An algebrai sion is an expression built up by the combination of constants, and variable by the
basic alge operations (+, —, x, +) for example x + y and 4x +5 y + 5 are algebraic expressions.

Il

Example Write the following statements in an algebraic expression:

(i) The sum of an integer and 17 (ii) The difference of 15 and double of a number #.

(iii) Product of @ and i (iv) Divide p by 4q

' Solution l (i) Let the integer be ‘n’ (ii) Let the required number be ‘n’
So,n+17 So, 15 —2n

(iii) axﬁ (iv) p+4q

Sub-Domain-6: ALGEBRAIC EXPRESSIONS }—ﬁ;\
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Example 4 Alishah is x years old. Write an algebraic expression for the following.

(i) Alishah’s age before six years.

(ii) Sixtimes Alishah’s age after five years.

(iii) Half of Alishah’s age six years ago.

(iv) The present age of Alishah’s younger sister if her age was 5 years less than the half of Alishah’s
age three years ago.

' Solution | \E
O

(i)  Alishah’s present age = x years
Alishah’s age before six years= x — 6

O
(i) 6(x +53) \\'0
1 +
(iii) — (x —6) @
2
(x -3 —5’&

(iv) Alishah’s younger sister’s age =

o | =

- 6.3.1  Terms of Algebraic Expression

Different parts of an algebraic expression are con @ith ea\@
other by an addition (+) or subtraction (—) signs (b.
Each separated part of the expression is knﬁs term.

essio%er& m,3n and 6 are the first, second and third

Remember

Operation of multiplication (*) and
division (+) never connect the terms
of algebraic expressions.

For example, m + 3n + 6 is an algebraic
terms respectively.

& O
Example S  Separate e@@n OWllowing algebraic expressions.
(i) a+ b Q'} %
(ii) 3a +5b + QQ
(iii) 8x + 3
\Q

Solution

Algebraic expression Terms of algebraic expression Number of terms
(i) a+b a b 2
(ii) 3a+5b+9 3a, 5b,9 3
(iii) 8x +4yz -3 8x,4yz, -3 3
@iv) L& a1 E &1 3
y ¥

/-34)# Sub-Domain-6: ALGEBRAIC EXPRESSIONS
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1 M
L—J Note ] @ Ifany term of an algebraic expression consists of a numeral only, it is known as constant term i.e

9,3 and 1 in example 5 (ii, iii, iv).

® Ifany term of an algebraic expression contains variables only, it is known as variable term i.e @, b in example 8 (i).

6.3.2 Explain the Terms, Coefficients and Constants in an Algebraic Expression

Coefficients

In algebraic expression we always use a number or symbol to multiply with vagiable, that number or
symbol is called multiplying factor of variable.

“The multiplying factor of any variable in an algebraic expression is know@ oefficient”.

Look at the below diagram. ,\\'0

Terms
2N i mber )
@— @_, Constant Any Variable with no number have a coefficient

j.c X isrealy 1 x.

Coefficient <! |—>Variable

J

-,

Example 6 Write the coefficients of eaghyte
of the expressions. @
(ii) 4x+ yo % %

Note J Sometimes in an algebraic
xpression alphabet letters represent

coefficients. i.e. In expression ax+ bX+cX,

(i) 3a+4b+c

(_ Solution )

X is variable and ‘¢’ , *h’ and ‘¢’ are
coefficients.

v

Algebraic expressitzn Ter algebraic expression Coefficients
(i) 3a+4b+c ,Cad \(2\\' 3a, 4b, ¢ 3,4and |
e 4x.V, 3z 4,1 and -3

(ii) 4x + y‘—@f"
Constant terms A

Look at the follo
Case - Lk

ses.
ider the algebraic expression
at+t2b+4.Ifa=5and b=3then Sa+2b+4 =505)+23)+4

=25+6+4
Case —I1:1If a=2 and b =4 then

Sa+2b+4 =52)+24)+4
=10 +8+4
In both cases we can observe that the third term does not change because 4 is constant. Similarly, in
expressions 4x + 5 and 2p + 4g +1, the numbers 5 and 1 are constants. Similarly, in expressions 3x+ 2

and 4p + 5q + 1, the numbers 2 and 1 being independent of variable are constants.
Thus,

“In an algebraic expression number appearing independent of a variable is called a constant term”.

Sub-Domain-6: ALGEBRAIC EXPRESSIONS }—(és\\
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Example 7  Identify the variable, constant and coefficients of each term in the following

algebraic expressions. (i) 8x+9+ 6 (ii) 3a+4b -2 (iii) 4xy-3

' Solution ' (i) 8x+9y+6 Hf(ii) 3a+4b-2 ((iii) 4xy -3
Variables: x, y Variables: a, b Variables: xy
Constant: 6 Constant: —2 Constant: -3
Coefficients: 8, 9 ) Coefficients: 3, 4 Coefficient: 4

6.3.3 Like and Unlike Terms g Thinki
_ - inkin :
Like terms | Can you wri as 29? Explain.

Look at the following:
Aleezey takes away an order of three packets of samosas from a sam

-3 3e)

2 samosas + 4 samosas + 5 samosas = Mas

op.

Remember

In an algebraic expression the
addition and subtraction can only
be performed with like terms.

As, all three packets contain samosas, if sh 1 pa samosas in large packet then the large

packet will contain 11 samosas.
Note

45 + "‘9
Qndexes are known as | In the above expression, the

P . .
me easmgle term. power of variable in each

In algebra Aleezey can write it as: 2

So, “The terms having the same van
like terms.” The like terms can t%

term is 1. Each term is
Unlike terms % different by their variable.
Shahbaz takes away an.& the following terms from a restaurant.

-

N e |
& -% and W and ' '

"W H

5 Samosas 5 packet of Fries drinks

As all three packets contain different items. If he put all three packets of different
items in a large packet then the large packet will contain 5 samosas, 5 packet of fries and 4 drinks.

In algebra Shahbaz can write it as: Ss+ 5f+4d= 5s + 5f+ 4d

So, “The terms having the different variables are known as unlike terms.”
Unlike terms can never combine to give the single term.

/8—6)—{ Sub-Domain-6: ALGEBRAIC EXPRESSIONS
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ﬁ Remember In an algebraic expression the unlike terms cannot perform addition or subtraction. ]

wew) o Online  Visit the below link and play online games to identify algebraic terms. ]

http://www.mathgames.com/skill/6.6-1dentify-terms-coefficients-and-monomials

Exercise - 6.3 )

( 1. » Write the following statements in algebraic expressions:

(i) The sum of 3g and 8 (ii) Difference of 5p and 5 (iii) l){de Sa by 8b

(iv) Product of a number » and four times a variable y.

(v) Costof n litres of cooking oil at Rs. 170 per litre. O

(2. » Waseem is two times as old as Umar and Umar is three year @than Amir. If Umaris n
years old then write an algebraic expression of: %’

(i) Waseem’s age (i) Umar’s age /(Q@ Amir’s age

(3. » Write the algebraic terms of the following expressio

(i) nt+3 (i) 2n + 6m (iii) £ xm xn 4xy+6y—15 V) ab+2

( 4. » Write the coefficients of each term in the foll ing a gebr expressions:

(i) 4a+ 3b (ii) 23ab (iii) — &r + 85 (v) 15p +8lg +9

(5. » Separate the constants, variables oethI each term in the following algebraic
expressions: K

(i) 8a+ 1 (ii) 3a+ 2b pq‘\() (iv) ax +by+c (v) 3a+4b+c

( 6. » Saparate like terms in thwmg

3a, 21m, 5a, 8p, 2s

: @ 9a, 76a, 17bc ,9ch.
[ 7. » Write the algebmi&@ssions adding the following terms:

(i) xy ii) a,2a, 3a (iii) x, -y, 3x (iv)  p.pq.q,r
1 2 3

(v) 1242, 3b° @Q (vi) oy (vii) 2xy, yz,4zx (viii)  4x, 5x,6x°
y x

(8. Th 25 girls and 27 boys in grade 6 in a school, and 30 boys and 23 girls in grade 7 in the

same school. Write an algebraic expression to find the sum of girls and boys in both the grades.

[ 9. :’ Arslan is working at a burger shop. On Monday, he sold 40 burgers, 25 fries and 60 cold drinks.
On Tuesday, he sold 35 burgers, 28 fries and 54 cold drinks. Write an algebraic expression and
find how many burgers, fries and cold drinks did he sell in both the days?

/ Teaching Point |

Take a simple example like 2x + 2y —9 to explain the coefficients, variables and constants. Begin by asking students to identify

the terms in the expression and then use the expression to draw attention to coefficient, variables and constants,

Sub-Domain-6: ALGEBRAIC EXPRESSIONS }—ﬁ;\
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i, Raglectsd ) Visit your nearest market. Choose any two or three food items and form at least two expressions,
using the concept of like and unlike terms.

6.4 ADDITION AND SUBTRACTION OF GIVEN ALGEBRAIC EXPRESSIONS )
Addition

In the given algebraic expressions only like terms can be added to give a single term.
Look at the following examples for the procedure of addition. 0%

Example = 8  Add 4xy, 3xy and 21xy. O

" - s et R )
Vertical method of addition Horizontal method of addition smcmbe
Q While adding vertically, like
4xy Axy +3xy + 21xy ‘ terms are arranged in same
Sxy coloums and then added.
2y = @r3t2hy ® While adding horizontally like
= zng terms are arranged together and
235 C) @ added.

Example 9  Find the sum of follo»\q&ebrg ssions using vertical method of
a

addition. (8a+4b —2),(8a+ 7 4) aﬂf&

+3b-7)

g,: Practice -2

Vertical method of addition. K -2
0 b -4 (i) Add3x+2yand 4x - Ty.
@ é 3 — 7 (i) Find the sum of 3a + 2b — 5S¢
A 39a + 14b— 13 addg=bJe

Example @Qind the sum of the following algebraic expressions using horizontal method

of additiop.
ab + 3pq + 5rs), (—4ab — 6pg + Trs) and (4ab + 2pq)

l Solution I Horizontal method of addition

(ab + 3pg + 5rs), (—4ab—6pg + Trs)and (4ab + 2pq)

(ab + 3pq + 5rs) + (—4ab — 6pg + Trs) + (4ab + 2pq)
Arrange the terms having same variables.

= ab—4ab + 4ab + 3pg — 6pg + 2pq + Srs + Trs
(1-4+4)ab+(3—-6+2)pg +(5+7)rs
ab— pg + 12rs

//S-é\)—l Sub-Domain-6: ALGEBRAIC EXPRESSIONS
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Subtraction

As we know that subtraction is the reverse process of addition. In the given algebraic expressions the
subtraction can be performed by changing the sign of each term of the expression to be subtracted and
use the same procedure which we did in addition of algebraic expression. Now look at the following
examples.

Example 11  Subtract: 174 from 30a.

( Solution ] Vertical method of subtraction Horizontal method ol\%raction
30 a 30a) - @9
= iy
174 17 a
13 a

Example 12 Find the difference of 6a —5b + ¢ and&q — 8¢ using vertical method of

subtraction. @
( Solution l Vertical method of subtraction. & '
ns)

Remember

B Always add the terms having same
6a —5bh +c signs.
+2a+ 2bF8c (by changi

Always subtract the terms having
different signs.

4a—"Th +9c
Example 13  Subtract 4xy — 3yz xz fr. @ xy + 5yz — 8 x z using horizontal method

of subtraction. K g PRt 3
(_ Solution ] Horizontal m@@ sub & : -Sa _3b from 8b — dc.
—3yz + 4xz)

(30xy + (ii) 17x + 4y from —37x —13y.

Am vz — 8x2 4xy+3yz—4xz
Arrange the terms havin ¢ variables = 30xy — 4xy + S5yz + 3yz — 8xz — 4xz
(0 —4)xy + (5 +3)yz— (8+ 4)xz

@@ = 26xy + 8yz — 12xz
(%)« Exercise - 6.4 )

[ 1. » Add the following terms:
G xxxxx (i) 3p,4q,8p,9% (iii) 4a, 5a, 6a (iv) 4xy, 23xy, 3xy
(v) 98pq,2qr,23rs (vi) xy, 14yx,3pq,3pq,54 (vii) 8x, 2y, 5x, 6y, 3z,9z,2y

[ 2. » Sum of the following expressions:

e O R 1
i + = ii) —a+=-b,—a-=b
(i) 3p+4q,8p—-3¢q (ii) 7 377 3
(iii) Sxy +9yz,xz —2yz, 9xy + 4yz (iv) 3lx+3y—4z, 6x+7y—5z, x+ty+z
v) p+t8q+1,6q-3r+2,4p+2r+7 (vi) 6p,2q, 3q + 9r, 4r,—6p

Sub-Domain-6: ALGEBRAIC EXPRESSIONS }—(ég\\
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(3. » Subtract:

(i) 3a-+2bfrom 15a+ 25bh (ii) 35xy + 3z from 48xy — 4z

(iii) 16x +2y — 3z from 25x — 3y +z av) 1o+ 3m—8 fom—Le+lm+6
(v) 270+ 3m —4nfrom—22¢ + 14m + 4n . ) : >

[ 4. » Solve:

(i) @x+4y)+ 5y—4z) —(5x +4y+8z) (i) (Txy+ 3yz) + (Bxy— 6yz) — (9xy + 3yz + 2)

(iii) (4m + 5m -2)-Q3m + 2n) @iv) (13p +2q)-(6g —2r)+
(5. y Kinza, Mahak and Rabia have p, 2g and 3r books respectively. How books they have
altogether?

( 6. » Find perimeter of rectangle? ‘s{ @

3xtdy+dz @
( 7. » If the perimeter of a triangle is 5x + 6y + 8z and thr!&gt s of its two sides are x + y +z
and x — 2y + 3z respectively. Find the length of i@ of triangle.
'l_‘i._;?_j_c Project - 4 . . . . .
(!i. rojec ) Make a booklet for the rules of adcrﬂ'Bn andsubtraction of algebraic expression.
6.5 SIMPLIFICATION OF A@BR@PRESSIONS GROUPED
WITH BRACKETS

In an algebraic expression, whe gne operations are performed with several
terms. Before evaluation of 1t 1fy To simplify an algebraic expression we will
use the same rule which we it a&%tlc expressions. We are familiar that brackets are
used to indicate the or p@ g the operations. We have learnt four kinds of
brackets in unit — 5 are theNfour basic grouping symbols or brackets. The operation
involving these symbo performed in the order shown below.

@ winculum Ist

® Parentheses or curved brackets or round brackets. 2
® } Braces or curly brackets. 3"
® | ] Square brackets. 4"

We will use the following algebraic expressions by grouping like terms:

Example 14 Simplify the following algebraic expressions by grouping like terms:
2a+4b +5a—-8b -3a+ 8¢ + 9
[ Solution ] 2a+4b+ 5a—-8b -3a+ 8+ 9
= 2a+5a—3a+4b—8b+ 8+ 9 (combine the like terms)
= @+5-3)a+(4-8)b+ 8+ 9
4a—4b + 8¢+ 9

/90 —| Sub-Domain-6: ALGEBRAIC EXPRESSIONS
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Example

(i) 5x+3 (8x + 4y)

' Solution ,

15 Simplify the following algebraic expressions:
(ii) 3a + [3b — {5¢ + (2b + 40)}]

" .
(i) sx+3@8x + 4y) (ii)

= S5x +24x + 12y —

= 29x+ 12y =

<
3a+ [3b —{5¢+ (2b + 40)}]

3a+ [3b- {5¢c+ 2b + 4c}]
3a+ [3b-{2b + 9¢}]
3a+ [3b—2b —9¢]

> Note

¢ Domain < Algebra

The sign before the brackets is very
important if it is plus (+) then
remove the brackets without
changing the signs of the each term
inside the brackets. If it is minus (-)

then change the signs of each term
inside the b , while removing

= 3a+ [b—-9c] :
). = 3a+b-9c L, )

6.5.1 Evaluation and Simplification of an Algebraic Exprésgion

ing the numeric value in place

“The process of finding the value of an algebraic expression by s
of variable in each term of the expression, is known as eva!uati&

Look the following examples. To evaluate an dlgcbra@ression.
Example 16 1fq=2 0=

(ii) 4a+ 2bc+ d

=(2)+ (X )&p
=2+12¢+

4,c=3,and d evaluate the following expressions.

(i) a+ bc +3d

' Solution '

(i) a+tbc +3d
Substitute the values

(m)\@: + 3cd— (5ha—4cd)
(ii) mzbwd ab

'6 ute the values = 4(2) +2(4)(3) + (5)2)(4)
(iii) 2ab + 3cd — (Sab — 4
-(5a Qd) —3(2)(4) +7G3)(5)

=8+24+5—-8=29
Substitute the values = 2ab ﬂs Now, Substitute the values
b+ 38 + 4cd -24 + 105
ab + Ted = 81
Q\)Q g’% Exercise - 6.5 )
(1.)si ¢ following:
(i) xX+V+ 3x+2y+4x
i) 3a+%b+ 3{a+ (2b—a+4bx 3))
v) at+[b+{a—-(b+a-b)}]

(ii) ata-Q@Ba+3)

(iv) 4x+ {Sa+ (2a+ (3a—9a~+ 3)}

(vi) [{(2x+4y)+2z} —3y]+2x— 12y

[ 2. » Wagas, Waqar and Saif are selling bags of sweets. Waqas is selling 8 bags of sweets, Waqar is
selling 12 bags of sweet and Saif is selling 20 bags of sweets. However Waqar decided to eat
three of his bags of sweets as he was hungry. Saif decided to give 2 bags of sweets to his brother.

Create an algebraic expression that represents the total amount of bags of sweets that they were
selling altogether. Then simplify the expression.

Sub-Domain-6: ALGEBRAIC EXPRESSIONS
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((3.) Evaluate the following when x=2,y=-5and z= 8§

(i) 4x+ y—:z (ii) 2xy +yz —zx (iii) 4x + [%y +%z]
2y+3 "
(iv) ¥(3x—z+2y)+2 vy XEr+32) A0 i
3zx z x

(4.0 Ifa=5b=8and c= 20 then evaluate: b” - 4ac.
( 5. » Express the following into the simplest form and then evaluate it when x =8, y =10

3x-2+[y+x—{4—x+(5+y)}] \l~

/ Rewew Exercxse J@

(1. » Each of the questions below is followed by four s ed options. In each case
choose the correct option. &
(i) 28+ 6is:
a. a geometric figure [@ebr&ic expression
¢. an arithematic expression ee dimensional figure
(i) p+2qis: G

a. a geometric figure &Q % ralc expression

¢. an arithematic expression ¢ dimensional figure

s ca&
& c. literal d. coefficient

(iii) In algebra a value that can be ¢

a. constant b.
(iv) Inalgebra a fixed value t ; neve%changed is called: .
a. constant aria c. literal d. coefficient
(v) Inalgebraic expr @XC can subtract only:
a. like teer b. unlike terms c. literal d. constant terms
(vi) The only cQGions that connect the algebraic terms are:
a. +, bh. %, + O d. x
(vii) To si ghe algebraic expression we use:
ponent rule b. BODMAS rule ¢. DMAS rule d. chain rule
(viii) In expression 4x+5,4 is:
a. exponent b. variable ¢. constant d. coefficient
(ix) Each number in the pattern is called:
a. term b. expression ¢. equation d. constant
(x)  The next term in the sequence 1, 1,2, 3,5, 8, ...
a. 10 b. 12 c. 13 d. 15
( 2. » Define the following in a short way:
(i) Variable (ii) Constant (iii) Coefficient (iv) Pattern

/g-z\)e{ Sub-Domain-6: ALGEBRAIC EXPRESSIONS
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( 3. ) Find the sum of:

(i) 2x+3y—4z and 5x+16x—9y (i) 13xy+2yz,5yx—2xz and 4xy+3zx
( 4. » Subtract the second expression from the first:
(i) 3x+1,x—y (ii) Sx—-3y—2z,7x+y-3

[ 5. ) Write the coefficients, variables and constants in each term of the following expression:

(i) ap+bg+ec (ii) 2.5x+ %_wr 14 (i) 13p +2g + 5

(6.7 Solve: (i) (13p+29)+(12p—q)— (8p +3q)

(ii) (2xy +3yz +4zx) — (6xy —2yz — 5) + (xy + 2yz — 35) OO
[ 7. » Find the perimeter of square field if length of its each side is 3x — w@
( 8. » Simplify the following expressions: K

(i) (+q) —Q2r-3s)+(p+5s) (1& ~h— (5x+ 3x—4)

(i) 6x—[3x + {2x—4(x-2) + ¥}]
(9. ) If x=>5and y=7 then evaluate 6x — [2x + {2x —,@ +y}]
(10. » Write the missing numbers in the sequen

ceb )
1,4,9, 16, 25, , .64, ) state@ﬂe.

" Challenge

Use pattern of four straight lines to join all 9 otsgen 0 nobile screen.
Do not lift your pen or pencil while perforifing*task.
*
a

A
'\6 ummary

\ e
Algebrais a syste’l’h&symbols and letters of alphabet to replace numbers and find the secret.
A pattern is s henomenon that repeats regularly based on a set rule or condition.

Pattern ¢ nding, descending or multiples of a certain numbers.
tﬁ l&

Each e sequence/pattern is called term.
A varl is a symbol or letter of alphabet that represents a quantity, the value of which is not known.
A constant is a fixed value that can never be changed. i.e, all numerals are constants.

Algebraic expression is an expression built up by the combination of integers and constants, variables
are connected with the basic algebraic operational signs (+, —, x, +).

Each separated part of an algebraic expression is known as term.

The terms having the same variables and exponents are known as like terms.

The terms having the different variables and exponents are known as unlike terms.

The process of finding the values of an algebraic expression by substituting the numeric value in

place of variable in each term of expression is known as evaluation.

Sub-Domain-6: ALGEBRAIC EXPRESSIONS F(QE\
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“swoomain (1) LINEAR EQUATIONS

Students’ Learning Outcomes:
& By the end of this sub-domain, students will be able to:

® Recognize algebraic equations.
e Differentiate between linear algebraic equations and linear algebraic expressions in one variable.
Solve linear equations and apply them in real life situations.

Can you find the value of
x from 3x + 7 =x+ 132

{ INTRODUCTION

An equation means that two things are equal a is alwa ted by an
equal (=) sign. It can be compared to the alance in an
equilibrium. The two sides of an equanon o pans of scale
and the equality sign shows that the t ans are Take a look on the
picture given on the right side wh 1 rlthme

The equation says what lb 0 m? l) is equal to what is on the right (6—2). The above
ent exar

weighing balance is an le of an equation that we can observe in our daily life, in

which.
(i) The two pa the balance can be considered as two sides of an equation.
(ii) Equals ” indicates that the two pans are in balance.
(iii) W ultiply, divide, add, or subtract on both sides the equation remains in balance.

So, we can say that an equation is like a statement “this is equal to that” so,

“An equation is a statement that shows two mathematical expressions are equal ”.
-

7.1  ALGEBRAIC EQUATION )

We know that an equation is a statement which shows that two mathematical expressions are equal.

Now, consider the following:
Aslam and Neelam write the algebraic sentences as equation. i.e.
Aslam’s equation:  Six times three increased by seven is twenty five 6(3) +7 =25

@—‘ Sub-Domain-7: LINEAR EQUATIONS
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Aslam’s equation is a closed sentence, because it contains no variables. A closed sentence is either true
or false. To determine whether an equation is true or false:
@ Simplify each side of the equation by using BODMAS rule.
® Compare each side of the equation.
6(3)+7=25
18+ 7=25
25 = 25 true  The equation, 6(3)+7= 25 is a true statement.
Neelam’s equation: Twice a number n plus seven equals twenty seven 2n + 7 & (27
Neelam’s equation is an open sentence because it contains a variable n. An opcn® nce is neither true
nor false. To determine wheather a value is a solution of an equation:

® Replace the variables with the given values. \Q
e Simplify using the BODMAS rule and determine the value of Vagi!\w hich makes the statement

true.
2n+7=27 when n=10 When n =11 Practice -1
2100+ 7=27 2(11)+ 7= Find the solution of each equation by
20+ =27 20 + 7 % observation.
= (i) 4p—3=5 (i) 6x+1=13
27 = 27 true ’S.{, false | ! J
2n+7=217
It is the solution of the equation 2n + 7 =2 ich ma rue statement.
So, Aslam’s equation is an arithmetic egtigtion an am’s equation is an Algebraic equation.
Thus, “An algebraic equation is an open )b

emaﬂ%wnrence which contains an equal sign '=".
Some other examples of an algebralc th!on a 5=27, 3n—28= 19, etc.

Example 1 What i 1s e of 8\'
M #+7=10 (.@& % (i) 4x=24 (iv) %z 3
( Solution ]

(i) The value Of; !;é because 3 + 7 = (ii)) The value of x is 20 because 20 — 18 = 2.

because 4 x 6 =24. (iv) The value of x is 9 because %: 3

(iii) The valugo
Examp& Write an algebraic expression for the following statements. Use x as variable.

(i)  One third of a number increased by sixteen. s
. .. @ Remember
(ii) Twice times the cost of a pen decreased by Rs. 7.
a, b, cand x, y, z are written in

(iii) Two added to a number, multiplied by 15.
(iv) Three times a number decreased by 4.

( Solution ) (i) %x+l6 (i) 2x-7 (i) 2+ 15x (iv) 3x -4

alphabetical order.

I ~+* Thinking Time To multiply a given number by 99. Simply multiply the given number by 100 and subtract

rﬁ the given number from the product.
Sub-Domain-7: LINEAR EQUATIONS }—m
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7.1.1 Difference between Algebraic Equations and Algebraic Expressions
in One Variable
We have learnt in sub-domain 6 about algebraic expressions that an algebraic expression is a

mathematical phrase, it is a combination of numbers, variables and mathematical operations. For
example,

Ax, Da+ 6, Ja+2h—T and %x+5 ik,

But an algebraic equation is formed by two algebraic expressions which are con by the sign of
equality =’
For example, 2a=8, 3x +5=17andS5a+2b—-2=2x + 4etc. O

Exercise - 7.1 ) ~\:\'

(1. Read and write the following sentences as an arithmetic l&aic equation:

(i) Four times a number nine increased by four is forty.

(ii) Twice a number four decreased by two is six. %

(iii) Twice a number » minus three equals twenty . &

(iv) Half of a number x increased by six equals @v \@

(v) Three times six divided by three is six. Q

(vi) A number increased by 7 is 14.

(2. » Write the followmg equations into WQ form:

(i) 3(6)—4= (i) 3@ 0 (iii) 4(6)+~6=4 (iv) 6x—3=15
10n 0

(3.» Identlfy the following as a

ressmn
() 4x+2 (i) 2 ;\- (m) 3p+2=28 (iv) 7s—-5
(v) 26x+2=54 v +——q (vil) 3x+2y+7 (viii) 4x+ Sy=5x—3y+3
4 _ 3 s 1
4x-1=7 Zy—5= 4x+— y+1
(ix) 4x A \.Qx) FREERES (xi) 3 )
i)
g__ Pra,gtR& Think and create at leat 5 linear algebraic equations and 5 linear expressions. J
o N
72 LINEAR EQUATIONS ) 2 Remember ——
Exponent
4

7.2.1 Linear Equation in One Variable

Coefficient = 3 X*
Linear equation in one variable is
“The equation where the variable has an exponent or power of 1. In an algebraic expression or an
Usually “1° is not shown on the variable (it is understood). squation Ha verable shewing .z

' power of exponent it means the
For example, 4x +3 = 0, 3Xx=x—-3 variable contains exponent or

Generally we write linear equationas ax+ » = 0 power ‘1".

/%\)4 Sub-Domain-7: LINEAR EQUATIONS
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7.2.2  Construction of Linear Expression and Linear Equation in One Variable

We know that an algebraic expression is a combination of variables, numbers and basic arithmetic
operations. An open sentence can be written as algebraic expression or as an equation. Now consider
the following examples:

Example 3  Write an algebraic equation for the following statements:

(i)  Five less than twice a number is ten.

(ii) A number x decreased by 8 equals 18. \E
(iii) Divide a number x by thirteen is 10. O
(iv) One sixth of a number x added to six is 10. \o
( Solution l \-
() 2x -5=10 (i) x—8=18 (i = = w& (v) <x+6=10
7.2.3  Solution of Linear Equations @
In section 7.1 consider the Neelam’s equation. Whic &F T=27
The above equation is true for » = 10 a or am\@kr value of #. The number 10 only
makes the equation true
So, “The value of variable which ma &n equc% true is known as the solution of linear
equation”.
With the balance method w olve on by doing the same operations on both sides
of the equal sign. As we dlscus%pectl | that the two sides of an equation are same as the two
pans of the weight balance.

Now, look at the folloﬁg@mple i .

Where we start oving (or adding) things from (or to) the weight balance until we are left
with the equal sca

e Consider the equation and solve it for x.
Ix +7= x+13
To make the balance and find the value of x. Take a

Example

Solution

bag x of oranges and separate oranges for the numbers.

Step I Onboth sides we have separated oranges.
So, we can remove 7 oranges from both pans without loosing the
equilibrium of weight balance.
So, from equation 3x +7=Xx +13

Subtract 7 from both sides. 3x +7 —-7=x+13 -7
3IxX=x+6

Sub-Domain-7: LINEAR EQUATIONS }—(9?\
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Step I  We also have the x bags of oranges, so, we can remove one
X bag of oranges from both pans without loosing the equilibrum of the weight
balance.

So, subtract X from both sides of the equation 3x = x+6
3x—Xx=Xx +6 —x

2x=6
Step III Two orange bags are equal to 6 oranges. It means 6 +2 = 3
So, divide both sides of the equation by 2. O
2x_6 \0
2 2
X \'

So, the example and explanation will help to solve any type of lin & 10n

[j Note J To maintain the equilibrium, add, subtract, mu divide by the same number to both the weight
balance.

7

Remember —
Do, the same operation on both sides of

=" sign in such a way you are left with
the unknown variable.

() n+6=8 3.‘5 X-9=35

Subtract 6 from both sides of the Add 9 on both sides of the equation.

yit G=6= §—6 N X=9+9=35+9
n=2 .FOT X = 44 P

Example ~ §  Solve the following linear Q
@ n+6=8 (i) x-9=235

7

Solution

Qhe\ Check
nt6=8 = X-9=135
2)+6=28 ‘ 43 -9 =35
8=8 ch is a true sentence. 35= 35 which is a true sentence.
Examp Solve the following linear equations:
(i) 3a+7=19 (i) 7x +12= 4x +27
( Solution ]
.
(i) 3a+7=19 Check ﬁ /Teaching Point ]l
Subtract 7 from both sides of the equation. 3a+7=19 Bring the original
3a+7-7=19 —7 34)+7=19 balance in the
N .3a =12 . 34 12 12+7=19 classroom to pf{rfonn
Divide both sides of the equation by 3, —=— _ the math activity as
3 3 19 =19 shown above.
a=4 | Which is a true sentence.

@—{ Sub-Domain-7: LINEAR EQUATIONS
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(Gi) 7x +12= 4x +27
Subtract 12 from both sides of the equation.
7x +12 —12=4x +27 —12
7 =4x +15

Now, subtract 4x from both sides of the equation.

7X —4X =4X+15 —4Xx

Check
T7x +12=4x +27
7(5)+ 12 = 4(5)+ 27
35+12=20+27
47 = 47

Which is a true sentence.
—%:Hm Go Online

Visit the following on]@: links to practice
algebraic equations.
MQ:»:.-"}"'\\-'ww.n@xmka[ll.:"_'%,?.'i—ml\-'u—
fhr—llw—vurinh\ addition-and-subtraction
J —

3x =15
Divide both sides by 3
3x _ 15
33
x=35
Example 7 Solve: (i) lJ«c+ 6= x—%

(i) %x + 6= x—% (L.C.M of denominators = 3x 4

Multiply the equation on both sides by L.C. M

ofiro) o]

x—_
3x 1= 1dy—4

Add 4 on both sides of the cquatu:m
Ix+72+4=12x— 4+46

x+T76= 12x
o

Subtract 3x from both si
3x+ 76 —3x = 12x—

eO

Qs\o

C

76 = Check
Divide both gi 1

equation Zx"" 6=x—~
6_9x |1 {7_6}, _76_1
9 9 49 9 3
el 19,5 763
94 9 9 9
Vg 19,54 76 3
9 9 9 9

B_7

9 9

Which is true sentence.

(ii) 33&2@ [.5x+21

‘&) 35x+11=15x +21

) Sub@ 1 from both sides of the equation.

X+ 11—11 =15% +21 =11

% 3.5 = 1.5x + 10
ubtract 1.5x from both sides of the equation.

hy

35x —15x =1.5x +10—-1.5x
2x =10
Divide both sides of the equation by 2
2x 10
5 3
x=35
Check
35x +11 = 1.5x +21
3.55)+11 = 1.505)+21
175+11 = 7.5+21
285 = 285
"m Go Online ]

VlSlt the following online game links to practice
algebraic equations.
https://www.mathgames.com/skill/3.76-solve-for-
the-variable-with-muliplication-and-division
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7.1.4

In Mathematics real life problems or word problems are representing situations. A real world problem

Real Life Problems Involving Linear Equation

is represented as text rather than in mathematical notation. In our daily life we face many word
problems. To solve these problems we must know:

(i)  Which information is given in the problem? (ii) Which information is required?

Example 8 Arslan and Wagas bought 30 books together . Waqas b%b.t 8 books. How

O]

many books did Arslan buy? O Check
' Solution ' Let Arslan bought = X books X+8=30
Wagqas bought = 8 books 22+8=30

30=30

So, X +8 =30

&Q’+

Subtract 8 from both sides of the equation.
X+ 8—8=30-8
X =22
Hence, Arslan bought 22 books.

%Remember )
AlWays assume unknown/required value by a

ch as “x’ or n. Or any of the alphabet.
i S

Example

( Solution '

9 What are the three corKutz’e n@hose sum is 487

Let the first number— : & Remember .

To solve any type of word problem simply
follow these four steps.

B Read the given statement again and
again until you understand the problem.

So, x+(x+1®§[ +2@
X+ X%t X +2 48

3x +3 = 48

Subtrgt@both sides of the equation.

¥ Plan to solve. B Make solution.

®  Recheck the problem.

. w

Check
X+(x+D+( x+2)=48
15+(15+ 1)+ (15+2)=48

3x +3 —3=48-3
3x =45

Divide both sides by 3.

3x 45 15+16+17 =48
3 3 48 =48
x=15
Hence, first number = 15 Second number = X + 1 Third number = X +2
=15+1 =15+2
=16 =17

100 % Sub-Domain-7: LINEAR EQUATIONS
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Example = 10 Neelam bought 70 pomegranate for Rs. 820. Some of them are Rs. 10 each and

the rest are Rs. 20 each. How many each kind of pomegranate has she bought?

' Solution l Let the number of pomegranate Neelam bought at Rs. 10 each =
Number of pomegranate she bought at Rs. 20 each= 70 — X
Cost of x pomegranate at Rs. 10 each = 10x
Cost of (70 — x) pomegranate at Rs. 20 each = 20 x (70 —x)
So, 10x + 20 (70—x) = 820

10x + 1400 —20x = 820 (-\O
Subtracting 1400 from both sides of the equation. \(\\’ Check
10x + 1400 — 20 x — 1400 = 820 — 1400 ‘ ‘}+ 20 (70 —x) = 820
10x —20x = —380 Q, 10(58 +20(70-58) = 820
~10x = —580 & 10(58)+20(12) = 820
Divide the equation both sides by —10. @ ‘ 580+240 = 820
~10x _ —580 & 820 =320
-10 —-10  Hence, Neelam bought 50negran@at Rs. 10 each and 12 pomegmnate
X= 58 at Rs. 12 each.
Example = 11 The present age of Sﬁls S5t old as his daughter Rabia. After 20 years,
the sum of their ages will be 100. How 6«hen Rabia was born? ()
' Solution | Let the presenta Rabia ear ,
D —
The pres ;

Rabja| afte s = X+ 20
Q’s age after 20 years = 5x + 20

So, (x\@ + (5x +20) = 100
@ 20+ 5x +20 = 100

$ 6x+40 = 100 Check

Subtract 40 from both sides from the equation. (x+20) +(5x+20) = 100

6x +40 — 40 = 100 — 40 (10+20)+(5(10)+20) = 100

6x = 60 30+(50+20) = 100

+70 =

Divide the equation by 6 30 lgg - 1132
6x _ 60
6 6
x= 10

Hence, the present age of his daughter is 10 years and Saeed’s age is 50 years.
So, Saeed’s age when Rabia was born = 50 — 10 = 40 years.
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Q Activity -2 | ﬁ N

1. Construct a linear equation in which the solution is the number of textbooks, work books

and notebooks in your bag. The equation should comprise at least two operations. £
2(16-x)=
2. Pass your paper to the student sitting to your right who will solve the equation and verify . 3
9 that answer. )
(% ) Exercise - 7.2 ) :\E
( 1. > Identify the linear equations: O
(i) 4x + 5=38 (ii) 12x+5=15+% (iii) 18x + 7= : (iv) §+3=25

9

(v) 3x2 =80 (vi) ax +b=c (vii) a&@«; (viii) %+% =2

( 2. » Construct the following linear equations:
(i)  When a number 7 is increased by 8 the result is 1 B&
(i)  When a number y is decreased by 7 the result i

(iii) The sum of two consecutive numbers is 29

(iv) Four times of a number # is 23 more t ch thg@r

[ 3. » Solve the following linear equatlonq

|
]
=]

@) x+6=18 (i) x +1
(iv) a—15=20 v) 2

[ 4. » The sum of a number x a

(iii) Sa —5 -

= 35 &0 (vi) 3n—

Fmd the number.
15. Find the number.

[ 5. » The sum of a number&
[ 6. * Five times of a q@ is 100. Pind the number.

(7. > Find the length of each side of square of whose perimeter is 36 cm.

Il
9%}
o

(8. » When An ened a book there are two pages in front of her.

The the page numbers is 161. If one page number is 81,
what 1$%he other page number?

[ 9, j' In a cricket match Ahmed Shahzad and Shahid Afridi enhanced
the scored of Pakistan cricket team by 96 runs, if Shahid Afridi
scored 22 more than Ahmed Shahzad. Find the score of
Ahmed Shahzad.

[10.?* Namra is senior to Shumaila by 18 years. After six years, Namra will be twice as old as
Shumaila. Find Namra’s present age.

[11.} A number is divided into two parts, such that one part is 40 more than the other. If the two parts
are in the ratio 2 : 3, find the number.
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(12.-} A tractor trolly is loaded with sugar canes. The loaded _
weight of truck is 54,450 kg. If the sugar canes, weight is TTTTTTTIT

four times as heavy as the empty tractor trolly. Find the 1" YEEFr.B
weight of the sugar canes.

Xem

Ii‘ Froject -2 ] Solve the following for x and write the corresponding letter in the space below that are matches
‘ your answer.

i) 8+x=16 (A) (i) 2x—8=6 (R) (ili) x—-10=0 (B)

(iv) 4+3x=7 (P) (V) 2x+5=9 (©) (vi) =16 (B)

(vii) 9+2x=17 (E) (viil) 6+2x=24 (S) (ix) % =3 (B)

(x) 3x+5=23 (Y) O

What do witches put on their hair? Find the secret.
2P
9 2 8 7 4 9 1 5 7 6

(1. » Each of the question below is followed by fo sted optlons In each case choose the correct

option.

(i) An equation shows that two mathematjcalNgXpressi n@

a. unequal K @

c¢. less than equal to "L greater than equal to
(ii) In the expression 6x* the nu

a. constant h nent \' c¢. coefficient d. base
(iii) The power of vanab]e hear n is always:

| ¢ 3 d. 4

(iv) The exponent Cﬂ\%able in a linear equation is also known as:

a. degrew b. base ¢. coefficient d. constant
(V) 4x +5¢

braic equation bh. algebraic expression

c. aMthmetic equation d. arithmetic expression
(vi) ax +b=0isan:

a. algebraic equation bh. algebraic expression

¢. arithmetic equation d. arithmetic expression
(vii) The value of variable which makes an equation true is known as:

a. Algebra b. arithmetics

¢. solution of an equation d. solution of an expression
(viii) Mathematical word problems represent:

a. sentence b. situation c. variable d. constant
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(ix) To write an equation we use the sign:

a. + b. — c. = d. /
(X) X+9 =19 is true for x = :
o b. 10 c. 2 d. 20
(2. » Solve the following equations:
() 3x+6=2x-9 (i) 8x+4=2x+28 (i) %x+5=10
(iv) Lytz=s-Ly (v) 3.5x+25=15x-45 (vi) 3 _x_ 2
2 6 10 7
(3. Solve the following equations: 00
(i) 2x+5 =%x—10 (ii) 4.3p-2.5=—8.85p+10.5 \\'O(m) s X+ ﬁ=2—x
i l 2 — —_ —_ —_ = 1 1 = z
(iv) SHE=3 (V) 4(x-5)-8(3x-15) x@) 2 (vi) =

(4. » When a number is added to 4 times of itself, the resu ind the number.
(5. » Abdullah is two more than 3 times as old as Y
How old is Abdullah?

the sum of both of their ages is 60 years.

[ 6. » A number is divided into two parts, sucfQ paﬁ\@]nore than the other. If the two parts

are in the ratio 3 : 2, find the number.

® A relationship of equality b two alc expressions is known as equation.
® An algebraic equa.tlon en tical sentence which contains an equal sign, ‘=’
® The value of Va ia lch makes an equation true is known as the solution of an algebraic

equation.

® Do the same @ion on both sides of ‘=’ sign in such a way that you left with the value of unknown

variabl

@ In ar@aic expression or equation if a variable showing no power or exponent, it means

the variable contains exponent or power “1°.

~

/ Teaching Point

The questions in the exercises, practices and different activities are given as examples (symbols) for learning. You can
use self generated questions (test items) conceptual type MCQ’s, fill in the blanks, column matching, constructed
response questions and (simple computations) based on cognitive domain (e.g. knowing = 40%, applying = 40% and
reasoning = 20%) to assess the understanding of learners.
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(3) SURFACE AREA AND VOLUME

& Students’ Learning Outcomes:

< Sub-Domain

By the end of this sub-domain, students will be able to:

e State and differentiate between area and perimeter and their units.

® Recognize the formulae to calculate the area and perimeter, surface area, volume of different 2D and 3D
shapes.

If each side of the small
square is 1em, then what is

Y the volume of this rubik’s
=% cube?
r A 5 DA

[ INTRODUCTION ] In our daily routine we observe mawy objects, figures and shapes which
look like geometrical shapes, such as square, rectangle a igngle, etc.

These are 2-Dimensional figures.

Similarly, we also, observe and use different types

W :
objects, such as ball, table, milk box, matc e E@/
B s

.'l.|

fridge etc.
These are all 3-dimensional objects, e.g. lo the ma X, it has 6-faces, 8-vertices and 12-edges.
8.1 PERIMETER AND @) g\OK
Perimeter
“The distance around any 2-d1r@‘nal chs ﬁl ape is called perimeter.”
C. MATHEMATICS

/ \ =
a -
fence around The length of floor of The total length of all sides of
he field. your room. front page of your math book.

Mostly the distance and length is measured in kilometre (km), metre (m) and millimetre (mm).
Area
The region enclosed within a boundary of a closed shape is called area.

=
T
(]

The cost of weedmg in the plot. The number of tiles in the wall. The cost of painting the wall.
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8.1.1 Recognization of Formulae to Calculate the Area and Perimeter

The following are the some important results we covered in our primary classes to calculate the
perimeter and area of square and rectangle.

Name Figure Perimeter Area

¢ P = Sum of all sides A= xf

Square / / =(+0+0+/ Wz
~ 4¢ O
( O

g g
| Rectangle " = EL:LHLOfﬂH H*‘ A=
b o =2/ +&
/ = )

8.1.2 Calculation for Perimeter and Ar@ s& agpand Rectangle

Perimeter and area of square and rectangle CR ounc% the formula given in previous section
8:1.1.

Perimeter and area of square
Example = 1  Find the paril@ of s Qose length of each side is 5 cm.

: N 5
Length ofe{@deo : f—s em T
Formula: Perimeter o Q@ P= 5em 5cm

—4><5
=20 cm

Hence, the perimeter of above square is 20 cm.

5em

Example Find the area of square if the length of each side of square is 6 cm.

Solution The length of each side of square = 6 cm. G
Formula: Area of square =A = /(2 B ont 6 cm
= (6)°
=6x6
=36 cm’ 6 cm

Hence, the area of square is 36 cm?

- 7 . . 1
| N Teaching Point J Ask students to bring a grid sheet or you provide them. Then ask the students to draw a at

one rectangular shaped object and one square shaped object on the grid. Finally ask them to calculate area and perimeter
of drawn shapes.
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Example 3 The length of each side of square flower bed is 8m. The cost of flowering is
Rs. 30 per square metre and the cost of fencing is Rs. 20 per metre. Find the total cost of flowering and
fencing the flower bed.

l Solution l

Length of each side of flower bed =/ = 8 m

Cost of flowering = 30 per square metre.

Cost of fencing = 20 per metre O\E

Now, Perimeter of square =P=47
Perimeter of flower bed =4 ( 8)
=32 m
So, the total length of fence is 32 m.
Cost of fencing = 20 x 32

= Rs. 640
As, Area of square =A = /2 '& _

=(8)°
Total cost of flowering KB’O x 6
Rs. 1920
Hence, the total co@' ﬂow@s Rs. 1920 and the total cost of fencing is Rs. 640
Perimeter and area of rec \,
Example @rlme e rectangle having length of 6 em and breadth of 4 cm.
Leng rectangle = ¢ = 6 ¢m, Breadth of rectangle = b = 4 cm
F ormula Perlmet rectangle P=(+ b)
Q) =2(6+ 4) 4 cm
$ ~2(10)
=20 cm
Hence, the perimeter of rectangle is 20 cm. 6 cm

Example S  Find the area of the rectangle having length of 5 ¢m and breadth of 4 cm.

Length of rectangle = ¢/ = 5 ¢m, Breadth of rectangle =/ = 4 cm

Formula: Area of rectangle = A = Length x Breadth =/ x b
=34 4em
=20 cm?
Hence, the area of rectangle is 20 cm 2
S5cm
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Example 6 Neelam made a Pakistani national flag for the national day. The flag is 2m wide

and 3m long. The cost of cloth used in flag is Rs. 75 per m? and that of the lace used around the flag is
Rs. 10 per metre. How much money did she spend to make the flag?

' Solution | The length of flag =/ =3 m

Breadthofflag =5b=2m
Perimeter of flag = P =2 (Length + Breadth) = 2(/ + b) %
=2(3+2)
=2(5) OO
—10m Q)
So, Neelam used 10 m of lace around the flag. ~\§'
Cost of lace for 1 metre = 10 th’ractice =
Cost of lace for 10 metre = 10 x10 : ‘
~ Rs. 100 :Tfmd the area and perimeter of the rectangles
Now, area of flag = A = Length x Breadth= /x Db /& (i) length =Tcm (i) length="15cm
=3%2 ‘breaclth =S5cm breadth = 13m

=6m < ?
So, Neelam used 6 m? of cloth to make the K b Activity -2 g N

2
Cost of cloth for 1 m* =Rs. K Use scale/ruler in your bag to measure length
Cost of cloth for 6 m and breadth of the following objects then find
§ 450

the area and perimeter.

Total cost of the flag =100 + (i) White board/black board

= Rs. \(ii) Mathematics book (iii) Paper pad .
Hence, Neelam spent§ to mak ag for national day.

Example Find the breadth of a rectangular field with length 20 m and area 315 m?. Also
find the peri t@ e rectangular field.
Soluti Area of rectangular field = 315 m?
Length of rectangular field = 20 m
Area of rectangle = length x breadth Now, Perimeter of rectangle
= 2 (length + breadth
Areaofrectangle o o (leng )
Length =2( +Db)
So, breadth of rectangular field =2 (20 + 15.75)
__ Area of rectangular field =21(35.75)
Length of rectangular field =71.50m
315 Hence, breadth of rectangular field is
= 0 15.75 m 15.75 m and perimeter is 71.50 m.
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Q Activity -3 I Count the tiles of your classroom’s wall. Find the area and perimeter of the classroom wa]l.]

1 Go Online Use the following online game links to practice area and perimeter.

https://www.splashlearn.com/s/math-games/find-the-perimeter-of-the-shapes-using-girds
https://www.splashlearn.com/s/math-games/find-the-perimeter-of-polygons
https://www.splashlearn.com/s/math-games/find-the-area-by-multiplying-the-side-lengths

8.1.3  Find Area of Path (Inside or Outside) of a Rectangle or S’qu*.

We have learnt about perimeter and area of square and rectangle. Now we wil ss about the area of

path (inside or outside). It is observed that in a rectangular or squ
space in the form of paths is left inside or outside. We will use h‘

, garde field, etc. Some
cept of the area of square

and rectangle to determine the area of different paths. @

Now look at the figure of rectangle. « 1: width
The coloured portion represents the area of path. @ % 3
Area of large rectangle = Outer length x Outer bre = . TE
Area of small rectangle = Inner length x Inner b adt % i -

So, Area of path = Area of large rectangle — Are ’ °

= (outer length x outer breadt ner inner breadth) oulee lepgi

Example 8 A rectangular park@leng 807 and breadth 50 m is to be surrounded
externally by a path which is 4 m wide. @tthc o@urﬁng the path at the rate of Rs. 200 per m?

l Solution l Length of park V\ ath

Breadth of 1th p 50 m
Area of park with pd“ = Out ength x Outer breadth % =
80 x 50 = 4000 m?
0 Inner length = 80— (2x4) 50m
= 80— 8=72m
@ Inner breadth = 50 — (2 x4) i o
=50—-8=42m 80m
Area of park without path = A, = Inner length x Inner breadth
= 72 x 42
= 3024 m?
Now, area of path of the park = A; — A» ﬂ
= 4000—3024 = 976 m? * Activity -4

Cost of turfing on 1 m?> = Rs. 200
Cost of turfing on 976 m* = 200 x 976 =Rs. 195, 200

Hence, the cost of turfing the park path is Rs. 195, 200.

Find the area of aluminium or
wooden strip of white/black
board in your classroom.
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tcx ] .

‘w% Remember If the path lies all around the park on the outside, then the length of the park including
the park = length of the park + 2 » width of the path.

Similarly, the breadth of the park including the path = breadth of the park + 2 x width of the path.

Exercise - 8.1 )

(1. » Find the perimeter of the following shapes:

()

Square

3.7 cm

(i)

Rectangle

4.5 cm

2cm

(iii) ’ l(gjs Rectangle | 2cm
Square |

( 2. » Find the area and perimeter of the following shapes:

(i) (ii) (iii) - (iv)
2cm
Jem 1 em
6 cm I c‘m] & 2 cm Zem
I cm C) o

( 3. » Arectangular certificate is 250 mm widéhaAd 180 g. Find its area and perimeter.
( 4. » Find the length of each side of square inting if eter is 49 m.
( 5. » The area of rectangle is 54 cm?. If theBreadthgof réctangle is 6 cm, find its perimeter.

. » The perimeter of a squarc g
. » Zahid wants to grow
a tree is Rs. 100. E

(9. » The length of ré

cost of fenw
(10.» Find thesafod p¥ th

(i) (i) (iii)
2om 4.5 cm 399
8 cm lLem| 45em |l em 4 cm 5
20
1.5 ecm 2cm 2.4
& em 10 cm

. » Find the breadth of rectangle i

e shaded parts of each shape:

d its area.

ill be spent to plant the trees in the field?

t area %ﬂ@:m and length is 10 cm. Also find its perimeter.

S

ular field is 60 m and the breadth is 50 m. A girl wants to fence the field. The
e field is Rs. 108 per metre. Find the total cost of fencing the field.

ield. He plants 12 trees in a row. The cost of planting

[11. » A garden 100 m long and 50 m wide has a road 3 m wide all around the garden. Find the cost of
paving the road at the rate of Rs. 250 per m?,

(12.)» Inasquare garden having each side of 25 m, two paths 6 m wide cross each other at right angle at the
middle. Find the total area of the paths.
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: i——’—‘- Froject -1 \ Calculate the area and perimeter for the cap of your lunch box. Make a layout of your school on
] a grid sheet and find area and perimeter of your classroom.

- 8.1.4  Altitude of Geometrical Figure )

The word altitude means the height of an object above a reference level or sea level i.e.

When we are in an aeroplane, the attendant probabily updates us
that how high up the aeroplane is in the air. This is known as
altitude of the aeroplane. This altitude refers to how high the
aeroplane is with respect to sea level. In geometry )

‘The altitude is measured of the shortest distance between the base u\@rop =

Now, Look at the following geometrical figures.

- ‘%‘-’?lﬁ

B A B

65

A gl D
Example 9  Identify the altitudes of{a’QHIOW \etncal shapes:
@ b E H i

i Q .

eo D G i J
Solutlon (i) m&and mBF (i) mBC mDE and mHT

‘ 8.1.5 Arez&rallelogram

Parallel

A parallelogram is a 4 -sided plane figure formed by two
pairs of parallel lines. Opposite sides are equal in

height

length and opposite angles are equal in measurement.

The height is fixed. In a parallelogram when we draw
perpendicular from any point of its opposite side, then ) Base
this perpendicular is known as height and opposite side is known as its base.

¢ W Remember The altitude always makes the right angle with the base. ]
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Area of a parallelogram
To find the area of parallelogram consider a parallelogram PORS

e e
Y. R 0 R
: [ ]
P ]
T S T TI
A perpendicular E’ is drawn on the The triangular ar ® being cut
base PS. from QT and ith RS .
So, a triangle PQT formed. So, we get a E gle TORT’
J J

The above activity shows that a parallelogram can be ¢ V&P into rectangle. So, the area of
rectangle and area of parallelogram is same and we can use the san¥ formula.
Area of rectangle = Area of parall

Length x breadth = mPS x
Here, the line segment m QT is “altitude’ on allglogr @RS and mPS is base.

So,  the area of parallelogram = base x a]tit Q
P @1 ude with “a@”. Then A =b % a

If we represent base of parallclogra
Example 10  Find the area o 6 Iog&nf its base is 12 e¢m and perpendicular height is

8 cm.
' Solution ' Base of paralle %;Q b &cm Perpendicular height of parallelogram = h = 8 cm
Formula: Area of paralleloz % endicular height

b x 8em

Il

=12x8=96cm’
Hence, thE@ of parallelogram is 96 cm*. 1%
cm
Example The area of parallelogram is 144 ¢m 2, and the base of parallelogram is 18 ¢m. Find

the height rallelogram.

' Solution ' Base of parallelogram = b = 18 ¢cm, Area of parallelogram = 4 = 144 cm?
Formula: Area of a parallelogram = base x perpendicular height

A=bxh 144 em’

l 4 4 D 18 em
TS Q'_: Practice -2

Calculate the area of parallelogram if its
length is 13¢m and altitude is 9cm.

Hence, the height of parallelogram is 8 cm.
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@ Remember Altitude of a parallelogram is also known as perpendicular height of a parallelogram. So, ]

we can write the formula for the area of a parallelogram as:  Area of a parallelogram = base length x perpendicular height

Perimeter of parallelogram

“The total length of the boundaries or all sides of a parallelogram is called its perimeter.”
The perimeter of parallelogram is same as the perimeter of rectangle as both shapes have the same
properties. Let “a” and “b” are the length of sides of the parallelogram.

We know that the opposite sides of parallelogram are equal. So, we can cal(}g&ihe parimeter of
parallelogram by using the formula.

o~
Perimeter of parallelogram, P=(a+tb+a+b) b

P=2a+2b
P=2(a+b) + P
Example = 12  Find the perimeter of the parallelogram, “&%mensmns are 12 ¢m and 6 cm.

' Solution ' Base of parallelogram = 12;&

Side length of parallelogram

6 cm

Perimeter of parallelogram
QZ + 12 em

6 ’Z)'
(13) @l g Practice -3

Hence, the required perimeter of pgra 6cm Calculate the perimeter of the
parallelogram, whose dimensions
8.1.6 Areaofa Trapezmﬂ\o are |1 mand 7 m respectively.

A 4
=

Trapezium %
A trapezium is a quadril with fou sides and
four angles. It has onl o parallel sides. The
trapezium is also as trapezoid. i.e.

D
There are thr @ds of trapezium. -

a Iso@s trapezium >_ b  Scalene trapezium >_ ¢ Right trapezium)

If the non-parallel sides of a If all the sides and all the angles If a trapezium has two
trapezium are equal in length of a trapezium are of different || right angles then the
then the trapezium is called measurement then the trapezium || trapezium is called right
isosceles trapezium. is called scalene trapezium. trapezium.
D, C D C D C
A B A B A—I B
A .- S

Sub-Domain-8: SURFACE AREA AND VOLUME I
NOT FOR SALE-PESRP



¢ Domain < Measurement >

Remember Regular Trapezium:

A trapezium whose non-parallel sides are equal in length and its base angles are equal is known as regular trapezium.

Area of trapezium Sy

To find the area of trapezium, we consider the following two - ’
congruent trapeziums with perpendicular height h and the / % :
opposite sides S, and S, respectively.

S, \ !
Now, put the above two trapeziums together, as shown in the figure below to form a@ lelogram.
(We can form a parallelogram by rotating the original trapezium

%é

at 180°) K, '
As, Area of parallelogram = base x perpendicular height

= b x h

= (S} + S2) x perpendicular height w85 = S ‘ : 3

= (S; + S2) x perpendicular height E/ S“,
The area of original trapezium is one half of the area_al thg parallelogram. _

So, the area of trapezium = %(sidel + si erpehd@@r height

=i(s +

A 1
Example 13  Find the arca ¢pezn®se length of parallel sides is 10 cm and 12 em

respectlvely, with perpendicular hf:lgh@ S 10em R
Solutmn Longer base = 12 cm
8 cm
Shorter trap Sz = 10 cm
Height g ezium =h =8cm
P 12 em Q
Formula: Area of ium = 5 (side, + side,) x perpendicular height
1
@ E(S]+Sa)><h g — .
1 . Thinking Time

(12 + 10) x 8cm

Derive the formula for area of trapezium
using area of triangle. You may get help from

- 88 cm? your teacher.

Hence, the area of trapezium is 88 cm?

)
ﬁ Practice -4

Find the area of trapezium whose length of parallel sides is 15 em and 12 em respectively, its perpendicular height
is 6 cm.

J
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Perimeter of trapezium
“The sum of all sides of a trapezium is called its perimeter.” Perimeter can be calculated by using the

formula: _ )
Perimeter of trapezium=P=a+b+c+d

Where a, b, ¢ and d are the length of sides of the trapezium.

Example 14 |f the lengths of parallel sides of a trapezium are 15 ¢m and 10 ¢m, and non-

parallel sides are 6 ¢m each. Find its perimeter.

( Solution ) Lengths of parallel sides =15 c¢mand 10 cm
Lengths of non-parallel sides = 6 ¢m each
Perimeter of trapezium =P=a+b+c+d

P=15+6+10+6

=21+16=37cm +
Hence, the perimeter of trapezium is 37 cm. &@

a= 15cm

230 3
g: Practice -5
| " What is the perimeter of trapezium ABCD?  If mAB =20 (‘Pﬁ;@ﬂﬂ. mCD = 13 cm and mAD = 5 cm J

8.1.7 Area of Triangle QQ Q)

Triangle %
We know about triangle that it is a polygo@wmg threessides and three angles. In
previous classes we have learnt about rent triangle such as, equilateral,
isosceles, scalene and right angleql t In th e ABC is a triangle.
Area of a triangle % 4 B
Consider a parallelogram P M@d into two equal triangles. POS and ORS.

As, Area of paralle = base N« perpendicular height g R

So, The area of the "APQOS is half the area of parallelogram.
Similarly, Q _

height
The area of th @ is also half the area of parallelogram.
Area of triangle = 1y base x height
2 ! ot base (0]
1 ; .
A= 5 (b xh), This formula can also be used for other triangles.
When we draw opposite parallel sides s 4
of triangle ABC. We see the area of _
triangle ABC still half the area of the height
parallelogram ABCD. 7 5 — -
& @ Remember The height of the triangle is always measured at right angle to the base. ]
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Example 15 Find the area of the triangle having base length 12 cm and the height 8 cm.

' Solution ' Base length of triangle = b = 12 cm

Perpendicular height of triangle = 4 = 8 em

1 . 8 em
Formula: Area of triangle = o x base x height
=%><(th) 12cm

1 (12 % 8) Prac&

Fmd Ihe of triangle ABC having

_ 96 = 48 em? cm and its perpendicular
2 ci.

Hence, the area of triangle is 48 cm? 4

Perimeter of a triangle &

“The sum of all sides of a triangle is called its perimeter.” @

To calculate the perimeter of any triangle we use formu
Perimeter=P=a+ b + C

2

@ Remember —

Observe the diagram carefully to
solve the problem.

Where a, b, and ¢ are the length of all sides of gi g]e
Example = 16 Find the perimeter of trﬁ engths of sides 6 ¢m, 7 ¢cm and 8 cm
respectively. K C
( soltion )  Lengthof mAB L ;\0
Length of §em 7 cm
Length
Perlmet r langlé mAB + mBC + mAC
=6+7+8 4 6em B
=2l cm

ce, the required perimeter of the triangle is 21 cm.

- @ Find the length of missing side of triangle whose perimeter is 36 ¢m and two sides are 10 em
and 11 cnivespectively.

Exercise - 8.2 )

(1. Identify the altitudes of the followmg figures:
M @ K i) c

4 CD E  F P s  Q A F B
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(2. » Calculate the area and perimeter for each of these parallelograms, trapeziums and triangles:

(i) <« (iii) 4 cm
3em
3em 8 cm
(iv) (v) (vi)
4 7 cm 4 em
3cem
-— 3 6 cm

5 cm @
[ 3. ! Find the area of each shaded shape: &

@ 4o (i) % (i)
—— A

<« 4cm—»

>> * Q\Q v 7[’”

S

e +— 10cm ———
8 ch O

(4. ) The area of a parailelo@ls 12 @and its perpendicular height is 9 cm. Find its base. Also,
calculate its per

( 5. » The base and aTADf parallelogram is 9 cm and 99 cm? respectively. Find its perpendicular

height. 9
(6. » The pa ]@i es of a trapezium are 25 cm and 30 c¢m and it s area is 192.5 cm?. What is the
hei apezium?

(7. » A trapezium has a longer base that is 25 ¢m and the height is 5 cm. The area of trapezium is
200 c¢m?. What is the shorter base of the trapezium?

(8. » The height of a triangular garden is 55 m and base is 90 m. Find the number of flowers in the
garden if 20 flowers are in the area of each square metre.

I&" Froject-2 w Make a booklet for all the formulae and apply them to self created questions. Create at least one
question for area and perimeter of

(i) square (ii) rectangle (iii) parallelogram (iv) triangle.
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8.2  3-DIMENSIONAL SHAPES/FIGURES (CUBE AND CUBOID) )
The solid figures are 3 —dimensional figures. These figures have height, width and depth. All solid

figures have thickness and can be held in our hand. For example, cube, cuboid etc.

8.2.1 Units of Surface Area and Volume

Surface area

We have learnt about area and perimeter in our previous section. The are any
2-dimensional figure or shape is the measurement of space occupied by the fi u@mh as a
unit square has the area of 1 square unit. b

Similarly, the surface area of any three -dimensional solid figure '\@sum of the areas of all of

1 em

1 em

its faces. Which is also measured in square units. For example a cu 6-faces. If the area of each
face is 1 em” then the surface area of cube will be the sum of ar& ts faces i.e.

lem*+1em* +1em” +1em®+1 em” +
Volume

“Thevolume is the quantity of three dimensional Spac ed by a closed surface”.

The volume of the solid figure like cube or cubm blC units that it
contains. The cubic units may be cubic ccntlmct r CublC and so on. If one
51de length of cube is 1ecm then its volume w1 lem=1cm’.

b '
Remember Most of the time d1mcnsmn ube or cuboid are given in different units. They will be
converted into the same unit before calc ]g e vol surface area.

8.2.2 Find Surface Al:( Vo x'of Cube and Cuboid

Surface area of cube
In the cube, the Iengthﬁ% 1 and height are same. Le“g‘h
ength = breadth = height
The surface arga Qe can be calculated by using the formula. Le“glh g
Formula:@@rea of cube = 6 x (length x length) L
= 6 x (length)’ |
= 64> L

Example 17 The following figure shows a cube with 8 ¢m long each side. Find the total

surface area of the figure.

l Solution ' Length of each side of cube = ¢ = 8 cm

Surface area of cube = 6/2
6 (8)*
6 x 64
= 384 cm?
Hence, the required surface area of cube is 384 cm®.
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N,

5'% Practice -8 Use formula to find the surface area of cube having length of each side 10cm. J

Surface area of cuboid
We are familiar that in cuboid shaped solids, the area of opposite surfaces is same.

Area of face (i) = length x breadth /
=£xb Face-(i) b

breadth x height =
,, |Face-
bxh (i) i
height x length

Area of face (ii)

Area of face (iii)

= 2 x { Area of face (i) + Area of face (ii) + Area of fac
=2 {({xb) + (b xh) + (h x £)}

=hx/
So, the total surface area of cuboid \\'o
Al

Example 18  The following figure shows a rec @ar cuboid 9 c¢m long 8 ¢m wide and 7 c¢m
high. Find the total surface area of cuboid. &
@ Tem

' Solution ' Length of cuboid = ¢ = 91@ \
5
%® 8 em

Il

Breadth of cuboid = b =
Height of cuboid = h = 9 cm

Surface area of cuboid =2 {(®)) + (bQ< hy+(h x ¢)}

wag;\ X7)+(Tx9)
[?:nq' 63]

cm 2
Hence® total surface area of cuboid is 382 cm?.

\e-l Use formula to find the surface area of your new shoes box.
Volume

As we are familiar that the length, breadth and height are same in any cube.
. length = breadth = height QL
So, we can use the formula to find volume of cube. _ Practice -9

Volume of cube = length x length x length
V=4xlxt = p3

3)
Q ~ Activi

-
N

Find the volume of cube having length
of each side 7cm.

- 3
¥/ . .
T‘ / Teaching Point J Ask students one day before to bring empty boxes of cube or cuboid shape in the class, then
n

extday find the volume of those boxes.
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Example = 19 A room is shaped like a cube. Its measurement is 9 m on each edge. What is the

total volume and total surface area of 5 such rooms ?

( Solution ' Length of an edge of a room= /=7 m.

(i) Surface area (ii) Volume

Volume of cube = (length)3
Surface area of cube = 6 x (length)2 = BF vV = /3

6(9)° = (9)’

6 x 81 %2 729

= 486 Volume o@ms = 5x729
=5 x 486 = 3645

Surface area of 5 rooms
= 2430 m? Hence, the aurfac f 5 rooms is 2430 m’

and the vo/& moms is 3645 e .
Calcu @lume of your sleeping room. You may get help
fro arents orsiblings.

Thinking Time

What happens to the volume of the cube if you double
the length ofits one edge.

Volume of cuboid \ _
In the cuboid shape solids the measurement 0‘{[1 t Dn@b' : height
is different from other two edges. length breadth
So, we can use the formula to find vo]un(\f cuboj 0 ngth x breadth x height

4 O {xbxh
Example = 20 Find the v@e of ¢ xﬂnf it is 7cm long, 5 em wide and 5 cm high.

(Solutmn l Length o = 7cm

Breadtfio b01d 5cm R
Height 8f cuboid = h = Scm 5 em
Volum boid = length x breadth x height gj Tcm
V = I(xbxh Practice -9
@ = Tx35x%x35 A container is 20 m long, 3 m wide and
= T7a 5 m high. What is the surface area and

A 3 a ai
Hence, the volume of cube is 175 ¢m”. volume of the container.

Example 21 Find the total surface area of a solid cuboid of volume 560 ¢m” with 10 em of length

and 7cm of breadth.

' Solution l i . . Volume of solid cuboid

Height of solid cuboid =

Volume of solid cuboid = V = 560 cm’ length x breadth
Length of solid cuboid = ¢ = 10 em . AV 560 cm®
Breadth of solid cuboid = b = 7 cm " Ixb 10cmxTcm 8 cm
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Total surface area of solid cuboid = 2 [(length x breadth) + (breadth x height) + (height x length)]
=2{(10x7)+(7x8) + (8x 10)}
=2[70+56+80]
2 x 206

412 em®
Hence, the total surface area of solid cuboid is 412 em 2.

Il

Exercise - 8.3 ) OCSE

[ 1. » Find the volume and surface area of the following figures: ,\\'0

N —

(i) 5cm (i) T
3 em n! « 35 mm
4 cm 9 f’” < 30 mm
( 2. » Complete the following table for each solid s pe ’
Length Breadth k eight Surface area Volume

(i) Tem 8 cm 8 cm

(ii) 10 gueC> K@t\cm 950 cm’

(i) 18 cm -\~ 20 cm 1080 cmr’

(iv) 7 cm \\5 @6 cm 200 cm’

v) 15 cm 15 em 2025 cm’

(vi) \éo 17 m 17 m 1734 m?

(vii) &?’nm 11 mm 1331 mm?®

(3. » A container is 50 m long, 20 m wide and 25 m high. Find the capacity of the container.

(4. The inside of a cubical box measures 15 cm on each edge. How many cubes each measuring
lem on each edge will fit inside the box?

[ S. } Find the total surface area of a solid cube of volume 8000 cm”.

( 6. » How much water can a cubical water tank contain ifit is 6 m long, 3 m wide and 5 m high?

( 7. » Awall has to be built with length 19 m, thickness 3.5 m and height 9 m. What is the volume of the wall
in cubic metres?
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(8. » Hamza wants to wrap a gift pack in a box for his brother. The top and bottom of the box are
32 em by 15 ¢m. The sides are 9 cm by 8 ¢m, and the front and back are also 9 cm by 8 cm. How much
wraping paper will be used to wrap the gift pack?

[ 9. » A metal cupboard is 3 m long 400 c¢m high and 1000 mm wide. What is the cost of painting
the cupboard at the rate of Rs. 100 per m’

- li_—wa Project -3 1 Measure the length, breadth and height of your geometry box and W@e the total surface

1 area and volume. ('\

[ Review Exercise J.
— —

( 1. » Each of the following question is followed by four su s@s tions. In each case select the
option. e\

(i) To calculate the length of boundary we use the fo

a. volume b. area eter d. cube
(ii) The measurement of rcglon enclosed by any ftwo flime 51®| closed figure is called:
a. perimeter ). volume Q c. are \ d. cube
(iii) The sum of all sides of rectangle 1s ca
a. volume b. area imeter d. cuboid
(iv) The formula to calculate the br ofc gc:%lte side of rectangle is:
P C\ c. P=2(L+b) (I.Az%(é’xb)

« o * —
a. f=b+ 5 b. 5 F_\'
(v) If the area of 1'ecta&%g@ length of rectangle can be calculated by the formula:
a b= 2 A : e
4

b, f= — c. b= — d. /= —

b A A
(vi) If the ar Qectangle is given, then breadth of rectangle can be calculated by the formula:

A 4 B

= . b=— . (= —

7 b. {= 5 c. b A C Y

(vii) Altitude is also known as:

a. hypotenuse b. diagonal c. base d. perpendicular height

(viii) The formula of area of parallelogram is same as the formula of area of:

a. square b. rectangle c. triangle d. circle

(ix) When the area of trapezium is given, the height of trapezium can be calculated by using the

formula: e 8.3
. » _ _2A _ S1T8; d H= 517%)
a. H=2 A(s; +s2) b. H= 5.+ 5, c. H A Al
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(x) The area of trapezium is:

a. = + (sum of parallel sides) x perpendicular height.
b. % + (sum of parallel sides) x perpendicular height.
1 . ; :
c. 7 x (sum of parallel sides) x perpendicular height.
1 . . .
d. 5 (sum of parallel sides) x perpendicular height.
(xi) The area of triangle can be calculated by formula: O

| ,{() 1
a. A= Ixb b. A=—(€xh) c. A= 2((’+b)‘ A= E(fxb)

(xii) The half of the area of rectangle is called the area of: &@

a. square b. rectangle c. I. circle
(xiii) Your textbook of Mathematics is a: %

a. 1-D object b. 2-D object ,.&D object d. circle shaped
(xiv) The sum of the areas of all the faces of -dim&gaal solid is known as its:

a. circumference b. surface m& C-% d. diameter
(xv) One and the only dimension-less ﬁ@l. :
a. circle b. ‘ triangle d. rectangle

(xvi) If the volume of any solld@ls gug('
the formula: O
|_
a. .€=€/_ —% e. {=v d 4= 3v

(xvii) If the tota S ace area of any solid cube is given we can find the length of its each side

by usi
1 1
§fi b. {= 1’ c. ¢=3|5 d_f:z,.g
6 6

(xviii) The volume of cuboid can be calculated by using the formula:

can find the length of its each side by using

a. V= 4/’ b. V=10 e. V=Uxbxh a V=3
(xix) The total surface area of the cube can be calculated by using the formula:
2
a. S=6/2 b. S=/(xb xh C SZ% d. /= ’%

(xx) Ifthe length of an edge of a solid cube is 1 m, the volume of the solid cube is:

a. 1m’ b. 2n? c. 3’ d. 4m’
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[ 2. » Define the following:
(a) Area (b) Perimeter (¢c) Volume of cube

(d) Volume of cuboid (e) Surface area of cube (f) Surface area of cuboid

( 3. > Find the area of each shaded region:

(4.

(50
(6.
(%2

(8.

(9.

(10.

Wi

124

F

(iii)

8 em

"N
O

3
1 em
35cm

r
v

Sem 0\’ 4 cm
Find the area and perimeter of the following shapes. i}'
® 2w Y%L
g
= 2.5 2.5 cm
6 cm = @ o
3 em & Jem
Namra and Momina go for jogging e%y ;1 =Namra covers a distance
around a square of length 300 m a omm around a rectangular field
with length and breadth of ZSWnd (0 spectlvely Who covers more
distance Namra or Momma‘?
Gulzar spent Rs. 250 p \are pave the road in the garden. The garden is 150 m
long and 9 m wide a road w1de How much money did he spend in all?
Nadia cuts a 3 y 5 cm cloth inito 6 equal parts. Find the area of each piece.

Zahoor w paint the main gate of his house with white colour. The =
dimensj e gate are 10 feet and 12 feet. How much money Zahoor '
nee@ nd for painting of his house gate at the cost of Rs. 500 per

squ oot? |

A match box measures 4 cm x 2.5 cm x 1.5 cm. What will be the volume of packet containing 12
such boxes?

Wagqgas wants to wrap a gift in a box for Ahmad. The top and bottom of
the box are 21 c¢m by 8 cm respectively. The sides are 8 cm by 6 cm and the front

and back are 8 ¢m by 6 em. How much wrapping paper will be needed to wrap
the gift?

Wagqas and Saba are building a cuboid shaped room for their daughter. If the room is 6 feet high,
10 feet wide and 8.5 feet long then how much space will there be inside?
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L Summary /

The distance around any two dimensional closed shape is called perimeter.
The region enclosed within the boundary of a closed shape is called area.

The perimeter of square can be calculated by using the formula:
Perimeter = 4 x side length =4/

The area of square can be calculated by using formula: Use the \mg”wmg online game

) ) links to fec volume of cube
Area = side length x side length =/ x /= /? and cu
The perimeter of rectangle can be calculated by using formula: "U-:'.X.\':'.\.\"_Sl‘_‘i‘.&bi@iJ.ULL‘_tl'L’ﬁ.-:'Z!D.
Mmes/find-volume-using-
Perimeter = 2 (length + breadth) =2 (/+Db) @g”ml,a

The area of rectangle can be calculated by using formula: ~\- 1itps://www.splashlearn.com/s/m
Area = length x breadth = (¢ xb) &@ ath-games/solve-the-word-

. problems-related-to-volume
The area of path can be calculated by using formula:

\ 7

Area of path = Area of larger shape — Area of s shape
The altitude is also known as perpendicular hmght
A parallelogram is a 4 -sided closed shape fort two p of parallel lines.

Area of parallelogram can be calculated by
Area = base length x perpendicul %

A trapezium is a quadrilateral with fo s and t%gles It has only two parallel lines.

If any trapezium has only one pa parallel | sides in measurement the trapezium is called

regular trapezium. C{ 6

The area of trapezmm can be ed b&g@ the formula:
Areca = % a% endicular height = —(S; x S5 )xh
calculate y

The area of trian using the formula

Area = 5 (side x side) = = (b x h)

The volu c antlty or amount of space enclosed by a closed surface or container.
The su@ ea of a solid figure is the sum of the area of all its faces.

3-dimefsional figures/shapes are the solid figures which have thickness and can be held in human
hand.
A 3-dimensioanl solid body bounded by six square surfaces is known as cube.
A 3-dimensional solid body bounded by six rectangular surfaces is known as cuboid.
The surface area of cuboid can be calculated by using the formula:
S=2[(/xb)+(b xh)+(h x ¢)]
The surface area of cube can be calculated by using the formula: S =6/¢2
The volume of cuboid can be calculated by using the formula: V=/x b xh
The volume of cube can be calculated by using the formula: V = ¢?
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Students’ Learning Outcomes:
)& By the end of this sub-domain, students will be able to:

® [dentify 2-D, 3-D shapes with respect to their characteristics.

e Differentiate between parallel and intersecting lines.
e [dentify transversal angles related to them and recognize rotational symmetry. {.\%

Allah used beautiful
Mathematics in creating
the world. How can you
identify the symmetrical
lines in leaves, butterfly
and a flower.

= A
9.1 IDENTIFICATION OF 2-%%; -,%@iulzs WITH RESPECT

TO THEIR CHARACT

We are familiar about the different ty f 2eo @l shapes such as line, rays, triangles, rectangles
and other different types like pol.y c So hem are one-dimensional figures and some are
two-dimensional figures. We ha ese figures in our previous classes.

abo
1-Dimensional hgures curve i
The figures that have % , these figures O /_\
do not have width or thic P& : A /

Line

2-DimensioR; res Ray
The figur n be drawn on paper. These figures have no thickness but they have width

and height. For example,

Square height Rectangle Triangle

width

3
/ Teaching Point ] Encourage students to ask questions at any stage during learning process. Students
questioning serves a wide variety of purposes. e.g.
@ to assess their understanding. @ to keep learners engage during an explanation.
@ to develop their thinking or focus their attention on topic.
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3-Dimensional figures

The solid figures are 3-dimensional figures. These figures have height, width and depth. All solid figures
have thickness and can be held in our hand. For example,

i. Cube A
A 3-dimensional solid body bounded by six square surfaces is known
as cube.
A cube and its net is given in the figure. \ki H
® Square surfaces: (i) ABCDand EFGH (opposite surfaces) O b
(i) ABFE and DCGH (opposite surfaces)
(iii) ADHE and BCGF  (opposite surfaces) \\'0
® Vertices: There are 8 vertices of cube, i.e. 4,B,C,D,E F,G ar@?\'
@ Edges: There are 12 edges of a cube, i.e.

AB, BC, CD, AD, BF, FG, GC, GH, HE, HD, AE andE%

ii. Cuboid
A 3—dimensional solid body bounded by six rectan@urfa\ nown as cubiod.

A cuboid and its net is given in the figure. (Q
® Rectangular Surfaces: (i) ABCD an&F H ¢ surfaces)
(ii) ADHE BCGH (opposite surfaces) -

i _

A d it f
(iii) B@Sn 1@ opposite surfaces) A

® Vertices: There are 8 vertice$ ub01 "4, B,C,D, E,F, Gand H

@ Edges: The are 12 edges
AB, BC, C_DAFB_Q “HD, AE and EF | |

iii. Cylinder
A 3—dlmen510na@n body with two circular surfaces of equal radius and one curved

surface be$ is known as cylinder.
A cylinder its net is given in the figure.

@ Surfaces: A cylinder has 2 circular and 1 curved surface. O

o

R

® Vertices: A cylinder has no vertex.
@ Edges: It has 2 edges.

iv. Sphere

A 3—dimensional solid body with completely round surface whose all points on its
outer surface are at an equal distance from a fixed point is known as sphere.

A sphere is given in the figure. The fixed point is called centre (F) and distance (mPF)
is called radius of the sphere.
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Py

l,j Note J The fixed point “P" is called the centre of the sphere. )

iv. Hemisphere

A 3-D shape made from cutting a sphere into two equal halves with one flat side is
known as hemisphere.

® Surfaces: [t has one flat and one curved surface.
@ Vertices: It has no vertex. ©®@ Edges: It has one curved edge.

v. Cone ' _ ' ‘ f@\b

A 3-dimensional solid body with one circular surface and a slanting curved sur
is known as cone.

A cone and its net is given in the figure.

@ Surfaces: A cone has two surfaces. ® Vertices: A con @*ﬁly one vertex. O

©® Edges: A cone has only one edge.
@“ty s l Observe in your surrounding
rit¢”the names of at least two real life objects that

semble with cube, cuboid, cylinder, sphere, cone,
angle\ e ind hemisphere.

(o rcise% )
[ 1. » Write the name of 3 -dimension gu es@ esemble to these objects:
i - i) A 'ii S

(2. Sort 1- D2DQ@hapos i |
(1 (iii) @ (iv)

@ Line
Coiie @ Rectangle Cylinder
(v) (vi) (vii) ii (viii)

* _J Note J The distance between the centre of
the base of cone and its vertex is called height of the
cone. But the distance of the vertex from any point on
the boundary is known its slant height.

square Cube Triangle Labend
[ 3. » Write down the edges, surfaces and vetices of the following:
(i) cylinder (ii) cuboid (iii) cube (iv) cone (v) hemisphere

% ;/ Teaching Point l
J

Bring the original 2-D and 3-D objects in the classroom to explain the concept with their characteristics.
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left Ty,
) Our brain can be divided into left side and hemisphere | / \

rlght side which are called the left hemisphere and the right hemisphere.
Information passes between the two hemispheres by a bundle of nerves and fibers
making them work as a single unit.

Interesting Information

right
hemisphere

g; 7 Practice -1 Prepare a chart paper for all 2-D and 3-D geometrical figures and relate them with corresponding

[ real life object (at least one). )

9.2 PARALLEL LINES, INTERSECTING LINES, P@DICULAR
LINES AND TRANSVERSAL J

i. Parallel lines @+

The rallway track and zebra crossmg never intersect each other: oint.

@ Remember —

(i) Line: A line is a series of points
o that extends in both directions
without ends. e.g., AB

‘,; Line fj'—
: : (ii) Ray: A ray is a line with one end
“Two or more lmes Whlch extends m t ectlon and point. e.g., AB

(iii) Line segment: A line segment

remain the same distance apart are ca:E raIIeK e.g. 1 Ray ;
is a part of line that is made by
& 0 joining two points together. e.g., AB

A 4 ‘Jf

v v

F Q A Line segment g;

. 7

L H
In the above fi u& parallel lines are represented by the single or double arrow.
The symbol ' d to represent the parallel lines.

ii. Interseeting lines/non-parallel lines

The legs of the table and hands of a scissors are
crossing each other. _

“Two lines that are intersecting each other
at a single point are called intersecting
lines.” The point where these lines () (b)

intersect is called point of intersection. ::><:
e.g., P

In the above figures all are the intersecting
lines.
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21
ﬁ; Practice -2

Identify the parallel and intersecting lines.

(i)

W

A 4

iii. Perpendicular lines

Observe in your surroundings e.g.,

-~

a

A tall tree on the
ground.

An electric pole or pole o Q'P)
our national flag on th
pavement. ®

Corner of two adjacent
walls and high buildings.

/ 4

e.g.,
(a)

‘_E;’

v

Perpendicular lines

iv. Transversel

=4
“Two or more lines that meet or intersect each other at@le (90°) are called perpendicular lines.”

(b)

erpendicular lines are always intersecting lines

but intersecting lines may or may not be
perpendicular.
Y
_ Practice -3
Identify the perpendicular lines.
D,
(@ ﬁ/‘f' (ii)
‘/‘;
4 4 M,
(iif) "474:
L N Y,

0

)

o

“A line that passes through two or more lines at two distinct

points is called transversel”.

A line PQ passing through the pair of parallel lines AB and
CD. The line PQ is called transversel.
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Transversel angles

When a transversal intersects two parallel or non parallel lines, it forms different kinds of angles. These
angles can be categorized into several types:

@ [nterior angles. @ Exterior angles.
@ Pair of corresponding angles. @ Pair of alternate interior angles.
@ Pair of alternate exterior angles. @ Pair of interior angle on the same side of transversal.

Let’s understand the angles from figure 9.2.1 made by transversal.

T |
[ Sr.No. Type of angles Anﬁt
[ 1 Interior angles ol O '
{ 2 | Exterior angles | Za, AN g, Zh ]
3 Pairs of corresponding angles 4 £e 20 and o/
L | cand Zg, Zd and Zh
[ Zcand Zf
4 Pairs of alternate interior angles zd and Ze
f 5 ) ) _ ‘ ’ aand Zh )
\ J Pairs of alternate exterior ang band Zg )
Pairs of interior angles on Gﬁsa e Zcand Ze
6 side of transversal Zd and Zf

>y

From the above discussion, we concl hat l@s associated with the transversal will have the
following properties:

>

(i) The corresponding ang@ q surement
(ii) The ?llten_‘late angles ual % ement, l,« Ay
(iii) The interior angles pplemen

¢, &
The converse statement fof*above properties are also true. e.g. '\4:‘{\‘

v

(i) If the corr ding angles are equal, then the two lines are
parallel? v
(i) Ift ate angles are equal, the two lines are parallel. Za+ Zb are supplementary
(iii) If the interior angles are supplementary then the two lines are ;:f;;éd arelppiemennly
parallel. \

Vertically opposite angles

“When two lines intersect at a point then the opposite angles are formed at the
point of intersection. These angles are called vertically opposite angles.”
In the figure 9.2.2, Za and Zd, Zb and Zc are vertically opposite angles.

Figure 9.2.2

l Remember A pair of vertically opposite angles are always equal to each other. ]
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Example 1
lines AB and CD.

As, vertically opposite angles are equal so, mZa=mZd = 60°.

Since, Za and Zbare supplementary. So,
mZa+msb = 180°
60° + mZb = 180°
mZb = 180° — 60°
mZb = 120°.
Now, by applying the property of vertically angles
msb=msc = 120°.

& Challenge

If the value of the Ja gle made by intersecting
lines is 109°, Thele e other angles.

If the measure angle @ = 60° then find the values of other angles on the intersecting

Figure 9.2.3

Example 2

(_ Solution ) In the figure, AB and CD are parallel lines

<L

T, and T, are the transversals.
For transversal T,
mZj=107° (vertically opposite angles)
mZi+ 107°=180° (adjasent angles on a line Q
mZi=180° - 107°
mZi="173°

. O &
mli=msh="173° (verﬂcally@osne 1
mZi=msn="13° (a“%(@ngletiéual)

Now,
and mZk=107°

Calculate the value of unknown angles T{@te

gp)]eé ?‘b\’? . 1:70 :

o
‘C'v k c\Na 'Dr
Ind
fj X'f B

T, Figure 9.2.4 T,

mlk=mLl = ﬂ@n Zn %O 73° (vertically opposite angles are equal)

For transversal T,
mZa="170° (vertically opposite angles are equal)
msla+msh= Qadjasent angles on a line are supplementary)
70° + mZLb
m 180° — 70°

=110°
mZb=mZec=110° (vertically opposite angles are equal)

msb=msd=110°, (corresponding angles are equal)
mZd=mse=110°, (vertically opposite angles)
mZa=mZg="70°and mZLf=70° (mLf=m<Lg)

WA Go Online Visit the following links to play games online.
http://www.mathgames.com/skill/8.46-transversal-of-parallel-lines

So,
Now,

http://www.transum,org/software/SW/starter_of the_ day/students/angleparal

lel.asp

Q Activity -1 !—\

Make a comparison between the
properties of parallel lines and
intersecting/perpendicualr lines.
Differentiate them by giving real life
~.h(-:xamples from your surroundings.

55

Find the value of x in the figure.

Pl

7

Practice -4

X
=
=]
3
b

v
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Exercise - 9.2 )

(1> Identify the parallel, intersecting and perpendicular lines: "
D
i 0 ii iii
@ @ /is;_ (i) T
P/’ 4_:/ "

v)

( 2. » Find the unknown angles of the intersecting lines:

(i) ,”7/ (ii) &
- a _ 120°
30° k)

(3. » Observe the diagram and write all:

N
(i) Pairof di 6\ %(b
i air of corresponding ang

(ii)  Pair of alternate angles K
(ili) Exterior angles O‘Q KO

L g
( 4. » Calculate the values of u@'n angb%bthe following diagrams:

ch} "
5

(iii)

o /. ) \
L M N
// bx 10°
2x
<} g X
N / 0 ; ;
. /\
A Ty T.f
e~ Project -2 )

Draw a transversal for non-parallel lines. Does these transversal hold the same properties that holds for parallel lines? If
yes, then prepare a chart for all the properties, also give an example from your surroundings.
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93 SYMMETRY )

Symmetry is all around us in nature and in the field of art and design.

It is defined as, “‘one shape is identical to the other shape
when it is moved, rotated or flipped,. then we say this
shape is in symmetrical shape.” In our previous class,
we have learnt about symmetry and the line of

symmetry. e.g. - g _
“A line that divides an object into two identical pieces, is called line of symmetry, Yy

dre, in this section,

we will learn more about symmetry. 0
I:\9.3.1 Types of Symmetry 7' @
Here, we will discuss about two types of symmetry: @ k

(i) Reflective symmetry (ii) Rotational symmetry &

i. Reflective symmetry @
“If a shape or pattern is reflected in a mirror line or 1&0 ymmetry then this type of symmetry is
called reflective symmetry”. For example,

%

A

In the above figures, the m in€ divadeNTtefires into two parts.

Example 3 ving shapes according to the given mirror line or line of

symmetry.
(i) - $§ 1 (il) I I (iii)

Draw the same shape on the other side of mirror line or line of symmetry. Simply, flip

the shapes and complete them.

(i) 5 1 1 O 0 (ii) 1

(]
IHEEEN

|HEEE
(.
TTTTS
NN NN
|

-
—

(iii) i}' Py

| L L1l

I ENEEEEREEREE

I O

T s TTTTeT
P——

jllllil Il

L

I EEEEEEEEEEEEEEEEEEE I11
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215)
ﬁ: Practice -5 Look at the pattern in the grid. If the pattern is reflected E
in the two lines of symmetry. What colour will these squares be? =
A B [ &
G
D E F 7 i
G H I y =
Copy the pattern and colour the rest of the corresponding squares, when it is
reflected in the mirror lines. F D
“_ Activity -2 I Fold a piece of paper in such a way that each part is equal to other part and i mirror line.

ii. Rotational symmetry F\oo

Observe in your surroundings, some of the shapes you see will have symmetry but some of the
shapes you see, looks the same as you turn them e.g. A

Pedestal fan.

“If a shape rotated about a point to another @

symmetry.” K
In the above figures all the shapes ab&ve 1o @l symmetry.

“Number of times a shape looks tﬁo\ ein full turn is called order of symmetry.”

This rectangle and the letter “S™ has rotational

For example
symmetry of order 2.

Example Q

Remember )
Rotate the ¢ and find the 0 _ : . _
A fixed point around which the rotation ocurs is

order of Sy try. called the centre of rotation.

' Solution ' ¥

' ) 4 -
a 1" rotation b 2" rotation ¢ 3" rotation d 4" rotation

A
At 4" rotation figure came on its original position. So, the order of symmetry is 4 around 90°.
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e ) Go Online Visit the following links and play the online g '-i.") Practice -6

games.
https://www.mathgames.com/skill/8.73-reflections-graph-the- Draw the following shapes and rotate each figure
image at 90°. Also, write the order of symmetry for
Visit the below link for more practice about rotational symmetry. each shape.
https://www.mathsisfun.com/geometry/symmettry-rotational ® Circle ® Rectangle ® Rhombus

4 html ) ® Kite )

Exercise - 9.3 ) 6&

(1. Use the concept of reflective symmetry to complete the following shape

TTTTTT
]

(i) (ii) @
S

o\i

Giv) FEREEFEE ) ) i) FEFEE

(2. Rotate the following shapes and write rder o@netry:

@ . (if) S a0
AR

I R \ 0

(3. » Draw the posmble symme for the following shapes

(.) (i) B (iv) j F ) IF))

[ 4. ) Dra pe w1th exactly two lines of symmetry.

(5 ) Drawa hape with exactly 6 lines of symmetry.
(6. »Drawa shape with exactly 3 order of rotation.
( 7. > Draw a shape with exactly 6 order of rotation.

(8. ) Find the order of rotational symmetry for the following
shapes.

U

0] (i) (i)

of rotational symmetry.

Observe in your surrounding and make a
list of at least four items that have a line of
symmetry. Also, draw them and write order
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/ Revnew Exermse J@

(1. » Each of the following questions is followed by four suggested options. In each case select the
correct option.

(i) A sphere is a 3-dimensional solid object. It has:

a. 6 surfaces, 12 edges, 8 vertices b. 0 surfaces, 0 edges, 1 vertices
¢. 0 surfaces, 0 edges, 0 vertices d. 1 surface, 0 edges, 0 vertices
(ii) A cuboid has: \E
a. 4 faces b. 6 faces c. 12 faces d. ces
(iii) A hemisphere has O
a. 0 edges b. 1 edge c. 2 edges \' 1. 4 edges
(iv) Two lines that never intersect each other at any point are call
a. perpendicular lines b. mtcrw&l es
c. transversal lines lel lines
(V) Perpendicular lines always intersect each other 9&
a. 20° b. 45° d. 120°
(vi) A point where two lines intersect each ot led
a. corner point b. centre poi t ntersectlon d. none of these
(vii) A line that passes through two or m rallel I t distinct points is called:
a. perpendicular b. transyer altltude d. hypotenuse
(viii) If the value of largest angl& by i tmg, lines is 120°, then the value of its opposite
angle will be:

a. 60° c. 110° d. 120°
(ix) Line that divides In ct into o ndenncal pieces is called:

a. perpendicu;

h. mirror line c. segment d. ray
s a shape looks the same in one full turn is called:
b. center of symmetry

r of symmetry d. order of symmetry
(2. » Define the following:

(x)

(i) Parllel lines (ii) Non-parallel lines/ intersecting lines (iii) Perpendicular lines
(iv) Transversal (v)  Vertically opposite angles (vi) Symmetry
(vii) Reflective symmetry (viii) Rotational symmetry

( 3. » Differentiate between 2-D and 3-D shapes and give one example for each one.

(4. Find the value of x in ) Q0 Gy e >
the following figures: F 2t B C 3 D
X
L - 4 Asy g
C P! D bl i
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[ 5. » In each of the following questions, copy the grid and the object P. Draw the image O when the
object is rotated by the angle stated, about the centre of rotation O:

(i) (ii) % (iii)
i
u I
= wr
1 &) A 5 HO O
12 il :
i M H P
111 IH N
Rotation by 90° clockwise about O Rotation by 180° about O Rotationy by 180° about O
(iv) (v) (vi) |2
H NS H ) 0
1 -‘.\ ] P 171
P> H I :J us| (EE
[T I [TITT1
Rotation by 90° anti-clockwise about @ Rotation by 180° about O A @ Rotation by 90° anti-clockwise about @

® The figures that have only length are called 1- es.

® The figures that can be drawn on paper, t ms hfh@ thickness but they have length and
width/height. These figures are called 2-

® The figures that have length, width an are c D figures.

® Two or more lines which extend in sam rectlon and remain the same distance apart are
called parallel lines. x

® Two lines that are intersecti Qh oth single point are called intersecting lines. The point

where these lines mterse ed 1ntersecti0n
® Two lines that meet r ect e er at right angle (90°) are called perpendicular lines.
® A line that passe two or motre lines at distinct points is called transversal.
® When two lines«i tersect at a point then the opposite angles are formed at the point of intersection.

alled vertically opposite angles.
fdes an object into two identical pieces is called line of symmetry.
or a pattern is reflected in a mirror line or line of symmetry then this type of symmetry is

These angl

called reflective symmetry.

® If a shape is rotated about a point to another position and still looks the same then the shape has
rotational symmetry.

® Number of times a shape looks the same in one full turn is called order of symmetry.

'! Teaching Point ] The questions in the exercises, practices and different activities are given as examples
(symbols) for learning. You can use self generated questions (test items) conceptual type MCQ’s, fill in the blanks,
column matching, constructed response questions and (simple computations) based on cognitive domain (e.g. knowing =
40%, applying = 40% and reasoning = 20%) to assess the understanding of learners.
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< sub-Domain (1) GEQOMETRICAL CONSTRUCTION

Students’ Learning Outcomes:
)K By the end of this sub-domain, students will be able to:

e Construct angles of different measures.
e Define bisectors of an angle, bisector and perpendicular bisector of a line segment.

Which is the maximum angle that can w
be formed by opening your laptop 110 ; 0
screen? : :

{ INTRODUCTION }) 2 R*}mober ~
We are familiar with the geometry, it is a branch of 1 A
Mathematics. The word geometry comes from the Greek /SQ“ = in bothdirections without ends.
that means “measurement of the earth.” It concernes wi o _
. : = 2 ] >. Ray: Aray is a line with one end point.
the properties of points, straight lines and curved lines#an —1 .
surface of solids. “A line segment is a part of a li at A Ray .
bounded by two distinct end points and contga

line is a series of points that

- 5
* Lt

o
- o

ery ‘\\@ Ray B

point on the line between its end points.” The from .
to B of the above line is known as ¥pe Segr .‘e_. o>
It is denoted by AB. @) A B

10.1 CONSTRUCTIO@‘EZ GMENT )
We can draw a line segment \mg 0@ s and ruler. Look at the following examples.

DS@ ine sednent mAB = 4 ecm using ruler.
dr

line segment simply follow the steps below.

Example

1
Construction: To

Step I ® Step I 4
(TR T T e T T T |
0 1 2 3 4 5 6
Mark a point 4 on a paper. Place a ruler such that its zero point should be attached
with point 4.

Step 11 7/ | Step 1V
A B g’b 4
° ® °
L0 R LU LR LR L LU Ll . .
(l} ! l _L l ! L Now, join points 4 and B together and then
remove the ruler.
Mark another point B, 4cm from point 4 by using ruler. AR = e TThs required line segment.
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Example 2 Draw a line segment of 5 ¢m using compass.

Contraction: To draw a line segment simply follow the below steps.

Step I

® -
VQ

Draw a ray A0 on a paper.

Step 11

P

|I|
0

IIII|||II||fII|i||||IIII|||IIIIIII|IIIluII|'IIHIIIII|
1 2 3 4 6
O

"4

Place the needle o s at point ‘O’ using

Step 111

N 9
/7
Place the needle of the compass at point 0
A, then draw an arc 5 ¢m on 40. Q
*

3 &

[

A

ruler and open 11&6 7 as shown above.
)l

Sem

AO atBso,mE=5cmisa

ne segment.

,\Q)
q{e ar @-

e _\

~ Practice -1

| (i) Use your ruler to draw aw@

(ii) Use your compass to draw a line segment of 9cm.

10.2 PE DICULAR BISECTOR OF A LINE SEGMENT )

‘Bi’ means ‘section’ means part so, bisection means divide /

into two eq arts.

The perpendicular bisector of a line segment is a line which makes
a right angle with given line segment and divide it into two equal

parts.

A perpendicular bisector always passes through the mid point of the
line segment. It can be constructed by using a pair of compass and

ruler.

Now, look at the following example to draw the perpendicular

bisector of a given line segment.
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Example 3  Draw a perpendicular bisector of mAB = 6 cm.

Construction: To draw perpendicular bisector simply follow the following steps.

Step 1 ~ Step 1I \
,:1 6cm E? ~
Draw m AB = 6 cm. 4 / O\EB
Open the compass mor; half of mAB. With
centre at A draw rcs on both sides of
(_A45. . O
</
Step 111 B Step IVA\ . N
C& . 0k .
@A 3cm ; 3em B
k (o X m
N v o
0 in Land M with blue line cutting 4B at
With center at B draw two arcs a@me int O, O is a right angle.
radins .cuttmg PisRI Iahes a\@and So, IT/I. is a perpendicular bisector of AB and
respectively. b

mE= m(ﬁZ 3em.

: crpendicular bisector, on
notebook only draw step (ivJ™igure and write all steps of

construction.

[@ Remember The perpendicular bisector

is also known as right bisector.

10.2.1 ifference between Bisector and Perpendicular Bisector

Bisector

Bisector is a line that divides something e.g., line segment or angle into two equal parts.
Perpendicular bisector

Perpendicular bisector is a line that bisects a given line segment at a right angle. Also, it passes through

the midpoint of the line segment.

10.2.2  Construction of a Perpendicular to a Given Line from a Point on it

The method to draw a perpendicular to a given line at a given point is explained in the
following example:
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Example 4  Draw a perpendicular to AB ata given point on AB.

Construction: To draw the perpendicular to AB ata given point,

simply follow the steps below.

Step 1 \ Step 1l
4 B . s .
Draw a line AB of given measurement and A B
mark point X on the line. With the help of com p- swdfaw a semi -circle of
any radius with ¢ point “ X . This circle
touchmg lme %ﬂts S and T respectively.

g@
2
>

@

centre at point S. “ O
N X
k " \O

W

oy =+

ﬂ@i us ow mark another arc above the line with the
same radius centred at point 7. This arc cuts the
w | first arc at point Y.

vl
sy

L
rd

Now, join point ¥ with X. So, XY is required
perpendicular to AB ata given point X on it.

Step Vv \ Q’\ \ < gn
Practice -3

Draw a line segment AB = 5 ¢m, then
mark a point P on it and draw a

perpendicular at this point.
J

| 1 =
T 1 i
4 A X T B L 5

Note

While drawing bisector on notebook,
only draw step (V) figure and write all
steps of construction.

J

10.2.3  Construction of a Perpendicular to a Given Line from a Point outside the Line

The method to draw a perpendicular to a given line from a point outside the line is explained in the

following example.
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Example 5

Construction:
steps.

Step 1

o X

2
>

N

L
T
B

Draw AB of any measurement and mark

point X above the line as shown.

»
/ /

¢ Domain < Geometry

Draw a perpendicular to the line from a point X outside the line.

To draw perpendicular to the line from a point outside, simply follow the following

Step 11

[N
T

B

|
i TTR! |

\
A L

with centre at point X.
line at two points say L

Draw an arc of an
The arc should

and M. ,( @

L.

Step 111

at L.

X

N

Y

Step

A

4
1
T

“
<

O

Ma

\O °
ird arc of same radius with centre at
this arc cuts the second arc at point Y.

Step V
Join poigt\Xsyith Y, with line XY.
So, XY is required perpendicular to AB from a point
X outside the line.

)
g): Practice -4

Draw a perpendicular bisector to the line
segment mAB = 6¢m, from point “P” that

is outside the line.
>

'-;I. ¥ 4 b Y
J Note J )

While drawing perpendicular on
notebook, only draw step (V) figure and
write all points in construction steps.

J .

L.

T

W Remember

Visit the following link to show construction of line

bisection.
https://www.mathspad.co.uk/i2/construct.php

A right bisector always intersects the given line at a
right angle (90°). It can be checked by using

protractor.
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Exercise - 10.1 )
(1. » Draw line segments of the following measurements using ruler and compass:
(i) 5cm (ii) 3.9 cm (iii) 7 cm (iv) 5.7 cm (v) 6.5 cm

[ 2. » Draw the right bisectors of the following line segments:

(i) A\ (i) " (iii)/(‘ Y
P 0
X

B
(iv) 7.8 cm (v) 8cm (vi) 90 mm o (vii) 6.7 cm
(3. » Draw the perpendicular bisectors of the following line segments: \'
(i) 7cm (ii) 6.8 cm (iii) 8 mm (iv, m (v) 5.8 cm
[ 4. » Draw a perpendicular from the out side point on the folldwihg line segments:

[ 5. » Draw a mAB = 8 cm mark a point P outside
from point X to AB. G

(i) 89 cm (i) 7.8 cm (iii) 110 mm ,&v) 7 em (v) 9cm
n

me height over AB then draw perpendicular

bisector.

- Q=N
}i—_—" Fralects ] ] Make a booklet of m]esﬁs&ol’cons{@% line segment, line bisector and perpendicular

E_ﬁ' History

“Geometry”. Because of his contribugi eomet

more about his comribution& athe

http://www.m -.uh.gomirczuls\q® 101/ g

10.3 CON?UCTION OF ANGLES )
If a person g screen of a laptop slowly, the edge rises

and creat between the screen and the base. If the
screen is raised higher, the two sides remain joined at one
end, the space between the other two ends is increased.
Moving the screen higher we get different positions.

Euclid was a Greek atician. the first person who introduced the term
is known as the “father of geometry.” To know
go online and visit the following link.

2.Euclid

(365BC-275BC)

Rising of screen from different angles between the base and
the screens, so, an angle refers to the space between two
surfaces or intersecting lines at the point where they meet.

In previous classes, we have learnt about the construction of angles of different measures using
protractor. Now, we will learn the construction of angle by using the pair of compasses.
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10.3.1 Construction of Angle Equal in Measure of a Given Angle

We can construct an angle equal in measure of a given angle using compass. Look at
the following example. B

Example 6  Construct mzZ AOB = 60°.

Construction: 0
Step I v Step 1I { )

v

p o

> Draw an arc of any

radius with centre at
Draw PQ of any suitable measurement point O. This arc ¢
as shown above. OA at point *S” and-QB >

G

- "y

ST \ ka‘[point T/(Q ,

Step b
5
o \ n Nofwapla®e the compass on

P X 0 ang take thgmeasurement
With centre ‘P’ draw an arc of radius equal to offc ST n.

\maS: to cut P_Q. at point X. 0 S A
<

Step Vv (\O 5@ VI \
O hNow, draw PR which

is passing through

— %O point Y. mZQPR is
a & ! 6 required angle.
in

Place the needle at po

v

X

d draw another arc Hence, 0
which cut the first Woint Y. mZQPR=mZAOB = 60°.
e » N A
i _.“ .‘- 5
q»/j N While constructing angle of given angle’s measurement, only draw step (V1) figure using the above
steps and wrie*all steps of construction.

V) / Teaching Point J
Explain the concept of angle bisector by using to following activity.

@ Divide the class into small groups, and provide each group with a large piece of paper, a protractor, a ruler, a pencil,
and some art supplies.

@ Instruct each group to make a large X on the paper by connecting the corners of the paper using two diagonal lines.

® Point out the four angles that have formed, and tell students to find and draw the angle bisector of each angle.

® Tell students that this will from additional angles, witch will have their own bisectors, and so on.

@ Students should continue finding bisectors until they have a given number of sections.
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10.3.2  Construction of an Angle Twice in Measure of a Given Angle
Look at the following example to draw an angle twice in measure of a given angle. 5
Example 7
Construct an angle twice in measure of mZ40B = 60° o
Construction: 0 o
Step 1

Step 11 \

Now, draw another arc with centre at point
having same radius. This arc cut the first arc
point Z, as shown.

Step

o -«

yw

poin

Gy ,

Follow the method which we have used in example-6 Step (I-V) for the cons&rpk of mZQPR. ]

11

*,39 \

-~
>

0

@ which is passing through the
¢ angle mZQPR is the required

N\

’ Note J

While constructing double angle o
points in construction steps.

\J

?\Qngle s suruncnt on notebook, only draw step (iii) figure and write all

~,

10.3.3  Use Com& 0 Bisect Given Angle

a eans to divide the given angle into two equal
following example.

Bisection of an
angles. Now |

Remember
Bisector of an angle means
division of given angle into
two equal parts.

Exam Draw the bisector of the angle mZ£40B = 60°
Construction:
Step 1 ) Step I )
Draw an arc of any Now, with centre at
radius at point ‘O, point X draw an arc of
which cuts O4 at point any radius as shown.
Xand OB at point Y.
g
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Step 111 . Step IV \
b ]
j:l' Cd
With centre at point Y draw another arc of Now, join point O with Z %raw 0Z . So,
same radius which cuts the first arc at point Z. 0Z is the required angl@ tor.
\. J L J
| A x S
(=7 =Y =
Q_/j Note ] While bisecting a given angle on £ Practice - Q g
book, only draw figure in step (IV) and write all e
S Y 12 p Divide ZAOE\&)IWO equal
other steps 1n construction steps. l¢ 752
ang e o T )
10.3.4  Construction of Angles ) @
EEE—
The method of construction of different types of « using Rememper
compass is illustrated in the following examples An angle of 60° is a basic angle in
construction of angles.
Construction of angle 60° -
Example 9 Construct an angle otéﬂmth th@ of compass.
Construction:

Step 1 . &*\Qtep I1

N QY
AR

0

v

h G o

Draw O4 of any measurement. : :
Y With centre at point O draw an arc of any

radius, which cuts 04 at point X,

v Step 1V \

Lo Y

T

A

60
Now, draw second arc of same radius with centre o X

at point X. Which cuts the first arc at point Y.

=
Ca

4
Join point ¥ with point O and draw OB .
§ Hence, mZA4OB = 60° is the required angle.
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Construction of angle 30°

Example 9 Construct mZAOB = 30° using compass.

Construction:
As % = 30", first construct angle 60° and then bisect it.
Step 1 Step 11 N
C:\\E
X &Q) o X X
Use all the steps of example 8, and construct Wi%re at point X" mark an arc of any
mZAOC = 60° as shown above. raﬁ shown above.
Step 111 -~
,'2 &\‘O o X g
Now draw thlrd arc w, ¢ at . . . . —
I t Z with t O, and draw OB.
same radius. The t ts the secohd arc O point £ With pott - an ava
Hence, mZAOB = 30° is the required angle.
at point Z.
o ) -
Constructi @mgle 90 | e o
Examp 0 Draw mZAOB =90° using compass. mZ AOB = mZBOC = 30° and
Construction: mZAOB + m ZBOC = 60°
Step 1 . Step \
& > >
o A A
Draw 54', as shown above Draw an arc of any radius with centre at point
0, as shown above. Which cuts CA at point X. )
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v

. Step

11

Step

|

A

Draw the second arc centre at X cutting the
previous arc at Y. Draw third arc centre at
point Y cutting the first arc at point Z.

.

L
Cd

X A

Draw fourth arc of the an@ﬂ& with centre
at point Y.

O

oe

Step V

Now, with centre at point Z draw fifth ar

of the same radius as in step IV which @
fourth arc at point S, as shown abt(\

‘K
90’
1

ence, nZAOB =90° is the reqmred angle.

N
Cad

.

Construction of angle 45° ’\

Construction: As,

Example 11 (K@ %A@

45°, so construct angle 90° then bisect it.

\O

S Thinking Time

using compass.

Construct an angle 90° using
compass by another method.

. Step 11

Step 1 2}0

S
(.
T
Y
|

(0] X

5

Z

Use all the steps of example 10 and construct

an angle of 90° where oc passing through
the point *T".

Draw an arc of any radius with centre at point
X as shown above.

J N

\
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Step

>

A
Now, with centre at point 7 draw another arc
with previous radius which cuts the first arc

at point U.

X

B.

Join point U with O and
Hence, nZ AOB = ® ¢ required angle.
| W

S

.. Thinking Time

Construct an angle 45° using compass
by another method.

J
@ Remem

msZAOB = mZBOC = 45° and
msAOB + mZBOC =

ber

90°.

3

Construction of angle 75°
Example

Construction:

Step 1

12 Construct an angle of ?S“Qgcgnpa%\g

We will use the fact =175°

5

60° +90°
2

We bisect the angle between 60° and

Use all the steps
of example 10 to
construct an angle
of 90°. Where OC
is passing through

With the centre at
point Y draw an

arc of any radius  Z
as shown above.

v

\

the point 7. O A
| Step 1V A
C+ B
AU
Z
T
Y
I > |~
A o X A
N ith th tre at point 7. D th ; : ; —
il s wess SRROT S Y, O Join point U with O and draw OB .
arc with previous radius which cuts the first
arc at point U. Hence, mz£4OB =75° is the required angle.

150
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. Thinking Time

Draw an angle of 75° with the help of compass by another
method if possible.

@ Remember

While drawing angle of 75° on notebook, only

draw figure of step (IV) and write all steps of
construction.

Construction of angle 120°

13

Example Construct an angle of mZAOB

Construction: As, 60° +60° = 120°, construct an angle of 60° twice to get an

Step 1 )

-+
v

o X

A
Draw OA . Then with centre at point O mark a long

arc of any radius which is cuts 04 at point X
L

Step III

o X A

Now, draw the third arc of same radius wi
centre at point ¥, which cutg t t agc\'

point Z.

Construction of a
Example

14

Construction;

e\

R Ct
DX
§ =
4 Y
< ; .‘.“ L

o X
Use all the steps of example 10 and example 13 to

'ﬁé
ConStruct , mZA0OB = 105° by using compass.

+15° = 105°, construct an angle of 90° and bisect the angle between 90° and

= 120° using compass.

20°
Step 11 N
A
Draw efrarc of previous radius with centre
at X which cuts the first arc at point Y.

v

Join point Z with point O and draw OB.
Hence, mZOAB = 120" is the required angle.

S

Step 11

0 X

Draw an arc of any radius with centre at

construct an angle of 90° and 120° respectively.

—/

L

L point Z as shown above.

Sub-Domain-10: GEOMETRICAL CONSTRUCTIONS
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Step 111 A )

S * = >
0O X A 0 X A
Now, draw another arc of same radius with Join point U with point O an OB.
centre at point 7" which cuts the previous arc Hence, mZAOB = 105° is t@squired angle.

at U.

\ VAN Q J
Q Thinking Time 1‘o\n'|ember
[/

- Draw an angle 105° using the equation 120° — 15° = 105° G AOC = 90°, m/COB = 15°
if possible. s, m£ AOC + mZCOB =105 °

Exerci &?2
(&\ 90° (v) 80°  (vi) 120°
Kc“)

378
g_ ~ Practice -1

Use straws to make models of

@ (i) o le 30°, 60°, 90° and 120°
(v) 45° (vi) 2§° (vii)¥105° (viii) 1500 | "I TEAGIE
10.4 UNKNOWN ANGLES OF A STRAIGHT LINE AND

GLE )

In our previou® classes, we have learnt about triangles that “A4 polygon with three Y

straight edges and three angles is known as triangle”.

In the figure polygon XYZ is a triangle having three sides, XY, YZ, XZ and three

angles ZX, ZY and £ Z, respectively. In this section, we will learn different methods “ 7

to find the unknown angles in a triangle (interior and exterior angles).

) ’@} Interesting Information

-

Remember

A polygon is a closed shape which has three or more

: Samosa is in triangular shape.
straight edges.
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- 10.4.1  Finding of Unknown Angles

In our previous grades we have learnt about different types of angles. Let’s recall these angles.
Such as

() Acute angle (ii) ] Right angle

An angle which is less than 4 An angle which is equal to

90°, is called an acute angle. 90°, is called right angle. ¢

e.g. mLAOB =55°. - mZXOL = 90°, \E
0 B

[ (iii) ] Obtuse angle 1 [Gv) [’@:igle )

An angle which is greater X An angle ﬁl“@t equal to 180°, is called

than 90°, is called an straight mZAOB = 180°.
obtuse angle. e.g. 180°

110°
m/POQ = 110°. @ LN >
\. 0 Q ¥, & 0 B

( v) ] Reflex angle Q Complete angle )
An angle which is greater A MWwhich is equal to 360°, is called
than 180°, but less than 360°, te angle. e.g. Z0 = 360°.
is called reflex angle. e.g.
m/X0Y = 225°, O e

\ ’A . S

We also, need to know about
© Complementary angles K ementary angles © Adjacent angles
[ (i) ] Complem&%‘y angles (i) ] Supplementary angles |
If the sum of tw: es is 90°, If the sum of two angles is 180°, then the

then the a s are called angles are called supplementary angles. e.g.
comple angles. e.g. [Y ) 140° + 40° = 180°.
30° + 60° = 90°. 60

" ]4‘()‘:> 400 N

L

e
A
.

A

i (iii) ] Adjacent angle

Two angles are said to be adjacent angles 1f C

« they have common vertex < they have common arm.

¢ they lie on opposite sides of the common arm. A B
e.g. ZAOC and ZBOC are adjacent angles. OC is the common 0 o
arm and O is the common vertex.
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History Lorenzo-Mascheroni was an Italian Mathematician. He was professor of
Mathematics at Pavia. He proved that any geometrical construction which is done by compass and straight
edge ruler can also be done with the pair of compasses only. To know more about his contribution in
Mathematics go online and visit the link.

https://www.mathshistory.st-andrews.ac.uk/Biographies/Mascheroni/

(1750-1800)

Example = 15  Find the value of unknown angles in the following figures.

() (ii)
3

1355 x . 88 1 37"('\

6<

Solutlon

(i) 135° + x= 180° (supplementary angles)
x= 180° —135°
.0 x — 450

(ii) 80° + & I 180° (supplementary angles)

x+ 1
80° 11'?°

E’ Practice -9 C)
| “~ Find the value of unknown angles in the ﬁgurt‘kQ

10.4.2  Triangles O‘ 'K <

We know that “4 triangle is a poly: r aight edges and three angles”.

Triangles can be classified into da nt cat according to these sides and angles.

Types of triangles wi{h@&ect

§ 5 g 3 N B
(i) | Equilateral trﬂhﬁe (ii) | Isosceles triangle (iiiﬂ Scalene triangle
A triangle of w, 1l three A triangle with 2 equal sides A triangle of which all three
sides are 1s called is called isosceles triangle. e.g | | sides are different, is called
equilateral Witmgle. e.g AABC | | AXYZ is an isosceles triangle. scalene triangle. e.g ALMN is a
is an equilatcral triangle. scalene triangle.

C VA N
A t B X Y LA M
All the angles in an equilateral Two angles of an isosceles All angles of scalene triangle
triangle are 60°. triangle are always equal. are different.

\ J \ J
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} "x" Remember

\

The sum of all interior angles of any triangle is always equal to 180°, ]

Types of triangle with respect to angles

(i) ] Acute triangle

~

-~

(i) ] Obtuse triangle

(iiiﬂ Right triangle

A triangle, of which all 3
interior angles are acute
angles, is called an acute

A triangle, of which 1 interior
angle is an obtuse angle is
called obtuse angled triangle.

angled triangle e.g AABC. e.g AXYZ. ALMN.
C O N
Z OA
,
\. A il J N & . Y A EL L M )
b

A triangle, of which 1 interior
angle is right angle is called
right angled triangle. e.g

Exterior angles of a triangle
Observe the following triangle LMN

R

(i) Za, £hand Zc @rior angles of ZLMN.
(ii) /XNy and ézﬁb xterior angles of ZLMN.
% gle wh ormed by any side of a triangle and the
exéion ofgts aljecent side is called exterior angle”.
s Qq the ga figure LM is extended to form Zx. MN is
/L/ IV "“O xtend orm Zy and NL is extended to form /z.
B e
@ 3; ﬂ“n Fac . i . i g
T P () Anexteri [C 15 e sum of two opposite interior angles. " Challenge —
(ii) The sum of all eX% es of any 2 opposite Show that the sum of
triangle is always equ 360°. In the interior all interior angles of

above ALMN.

angles

a triangle is equal to
180°.

(i) x=38°+67°
x=105°

(sum of two apposite
interior angles)

|

( 3\
(ii) 7+ 43°+ 56° = 180° (sum of interior
t= 180° —43 - 56° angles of A)

t= 81°
3=35%+81° (sum of opposite
=116° interior angles)
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£h

(%) Exercise - 10.3 )

( 1. » Find the value of (i) . (ii) —= _ (iii) 20
unknown angles. PR ok 41 1 %O

x°

[ 2. » The measurement of two angles is 89° and 107°. Do these angles form a straight line?

(3. > The measurement of four angles is 83°, 142°, 34° and 63°. Which three angles of them form a
straight line?

( 4. > Find the value of x and y in the following figures:

(i) (i) O/ (iii)
. A0 x . ) 123 S .
fﬁw 1370\?

( 5. » Find the value of x in the following figures.

(ii) (iii)
80°

50°

[ 6. » Calculate all the interior and exterior a%le fan al triangle.
(7. » Find the size of each interior angle 0@ lar 3 tld olygon.
g Practice -11 Make a star on a aper t@ the value of each interior and exterior angle of % J

= Hint: Use regular 0]‘ our $gar).
| your star. ( gular p y y m

ew Exercise
w& s 7

(1. » Each of the foll

g questions is followed by four suggested options. In each ease select the

correct opti

(i) Aline Qbog end points:

h. two c. three d. no
(i) Arayhas  starting point/points:
a. one b. two c. three d. none of these
(iii) A line segment has end points:
a. one b. two c¢. three d. none

(iv) The basic angle in the construction of geometry is:

a. 30° h. 45° c. 60° d. 75°
(v) The angle which can not be constructed using compass is:
a. 45° b. 90° c. 56° d. 60°
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(vi) Any closed shape having three straight edges and three angles is called:

a. pentagon h. hexagon ¢. triangle d. rectangle
(vii) In the right angled triangle, the largest side is called:

a. base b. perpendicular ¢. hypotenuse d. line segment
(viii) In equilateral triangle the sum of lengths of any two sides is the third side:

a. equal to b. less than c. greater than d. none of these
(ix) A right bisector intersects the line at an angle of:

a. 30° b. 60° c. 90° @E

(x) The sum of interior angles in a triangle is always equal to:

a. 60° b. 120° c. 180° @ 270°

(xi) The sum of exterior angles of a triangle is always equal to: +

a. 90° b. 270° c. 180° «Q) d. 360°
(2. » Define the following:

(i) Line (ii) Line segment (iii) Ray (iv) ,& (v) Acute angle (vi) Obtuse angle
(vii) Right angle (viii) Scalene triangle  (ix)fCompleme angles (v) Reflex angle

( 3. » Draw the perpendicular to the followin Qat give

0 & & . (ii) (9 (iii)

(4. » Bisect m£A = 80°.
(5. » Draw the following an

compass and then
angle. (i) 135&_ \i!

( ‘5 :’ Divide all the angles into four
equal parts, given in Q.5.

[ 7. » Find the va unknown angle in the (ii) 5/
followi
2x
s y
= Project-4 1

Observe the triangles in the structure of the bridge. 7w Iw“-
Search a bridge arround you. Triangles are used in ‘l"k“. b

many structures because they are stable. A triangle has £ == e iR S
three sides and if these are fixed in length, then
estimate the angles in the each triangle. Complete the
details of your work on a chart paper.
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Z Summary /

A line is series of points having no end point and it extends in both directions.

A ray is a line with one end point.
A line segment is a part of line that is bounded by two distinct end points.

The right bisector of a line segment is also known as perpendicular bisector. %
The angle 60° is a basic angle in construction of angles. O
Any polygon with three straight edges and three angles is known as ts] :

A polygon is a closed shape which has three or more straight edges.

An angle which is less than 90°, is called an acute angle. @

An angle which is equal to 90°, is called right angle. &

An angle which is greater than 90°, is called an obtu

An angle which is greater than 180° but less tha is called a reflex angle.

An angle which is equal to 180° is called a s

t angle @
If the sum of two angles is 90° then thesg an¥es art%%c\mplementary angles.

If the sum of two angles is 180° then t ngles ar€ cglled supplementary angles.

Two angles are said to be adjacent aggleS if 'K
® they have common Vcﬁqﬁe h@mmon arm
e they lie on opposite si € Co, arm
A triangle with all side ’&dq%n called equilateral triangle.

A triangle with NQ qual in lefigth is called an isosceles triangle.
A triangle of whigh all three sides are different in length is called scalene triangle.

A triangl all three interior angles are acute angles is called an acute angled triangle.

Atri which 1-interior angle is obtuse angle is called an obtuse angled triangle.

A triangle of which one interior angle is equal to 90° then the triangle is called right angled

triangle.

e: 4 Teaching Point }

The questions in the exercises, practices and different activities are given as examples (symbols) for learning. You can
use self generated questions (test items) conceptual type MCQ’s, fill in the blanks, column matching, constructed
response questions and (simple computations) based on cognitive domain (e.g. knowing = 40%, applying = 40% and
reasoning = 20%) to assess the understanding of learners.
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<suomain (1)  DATA MANAGEMENT

Students’ Learning Outcomes:
& By the end of this sub-domain, students will be able to:

® Recognize different types of graphs.
® Differentiate between grouped and ungrouped data, continuous and discrete variables.
® (alculate mean, median, and mode. r\%

e

Key

. Before working age (1-7) vears
B Working age (18-65) years
| After working (65+) years

Obtained marks
o
1
Ll

3 =

¥ & ~

2 1o;

< 155 K ea@ in the pie graph represents the working
= : £ ¢ B® | " H

pulation of Pakistan.

ol
g
JAEIE(y
LN
PN

]

B

2

n

=
B B’ =
z
1

= : stag
el srudenss i O{How much part of population represents working
E§ ‘ K age?

If each bar in the bar graph reprgs | .
BRI \ ¢ How much part of population represents after
i working age?

obtained marks of the students, g;&

¢ Who has maximum ma O " /
¢ Who has miniK v e

Nam

| INTRODU "
In our previ ses we have learnt about data.
“Data i. ection of any information and facts, such as numbers, words, measurements,

1

observations or even description of things.
Numerical data or information is very valuable because it helps us to understand the changes

which take place in our daily lives. For example, numerical data or information about temperature

helps us to know the condition of water. We can collect the data by h
several ways i.e. surveys, interviews, observation and questionnaire, etc. !'?_'" ; 'i
Remember
A survey is a method of collecting information/data about a group. J
\.
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11.1  GROUPED AND UNGROUPED DATA )

Most surveys or observations produce a large amount of numerical data. It is so complicated to draw the
meaningful conclusion from large range of numerical data. To make the meaningful results of data
collection, the data is classified into two groups/categories.

Ungrouped data

The data which provides us information or data points individually is known as ungrouped data.

Example 1 The following table shows the scores of Pakistan cricket te@

a one day international cricket match. The runs of each player are showing. 0

Name of _ . _ \"
Sarfaraz | Umar | Hafeez | Shoaib | Yasir | Amir Ka’ngl hid |Faheem | Waseem | Wagqar

players
Runs 19 25 15 45 80 20/‘)_’?\ 18 9 28 5
Grouped data \V
The data which is given in intervals or groups provi@he information about the data.
In the above example, the runs of the players & organi$ the following classes or groups or

intervals.
G
( 0-19 20 -39 Q)o-;g& 60 — 79 80 — 99 ]
-

The below frequency table shows th of eWs in groups or classes.
N

Runs y'ma ) Frequency n
0-19 \ & 6 o Activity 1
“ Ask the obtained marks of
20-39 Z I 3 class-5 result of your all
40 — 59 VD | 1 classfellows and show the
A result in grouped and
60 —2& 0 kungmuped tables. )
80-99 S I 1

112 CONTINUOUS AND DISCRETE VARIABLES )

Since, we are familiar about variable that a variable is a quantity whose value changes. Here, we will
discuss two types of variables.

@ Discrete variables @® Continuous variables

2

F Remember The frequency of an event is the number of times the event occurred in an information or study ]
or data.
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(i) Discrete variables
“A variable whose values are obtained by counting is called discrete variable.” For example,

.
a b . ¢

Blue marbles in the jar. Number of tails when Number bf children in a
flipping a coin. o mily.
Iy -

“A variable whose value is obtained by measurement is called continuou

(a 5 b & )

LI

\¥4
(ii) Continuous variables Q,O

le”. For example,

Height of a student of Distan ity to\@
grade 6 is 5 feet, anothengify is 25.3 kns Mass of student is 49.7 kg.

Hvity - . ; 4 . . E
Activity -2 I Observe in your surr ng andee at least three examples of discrete variables and three

~of continuous variables, @
- J
* _(, N ! :
Py (Rercise - 11.1 )
( 1. » Define the followi 'K
oM

©® Data ed data @ Grouped data

(2. » Observe the fo!iowin tables and identify as grouped or ungrouped frequency table:

@ The¢a; ows the ages of (i) The table shows the obtained marks
tudents. of grade 6 students.
Nan§students Ages in years Marks Frequency
Aliya 10 1 -20 5
Shumaila 15
Samreen 8 al =4 “
Sameen 7 41 - 60 12
L 6 61 - 80 21
Laiba 11
Arsheena 10 81 - 100 25
Sub-Domain-11: DATA MANAGEMENT 161

NOT FOR SALE-PESRP




¢ Domain < Statistics and Probability >/

(iii) The below table shows the sales record of toys in a toys shop.

Prices of toys (Rs) Tally mark Frequency
1 -100 T T T T T T T T 40

101 —200 T T T T 20

201 — 300 T T T T AHT HT HT T T 45

301 — 400 M T T T T T \l 30

401 — 500 HT T T T T T T ,-p 35

\ "

501 — 600 T AT T T T T T 11500 38

(iv) The table shows the distance covered by a bus in a week. R ,.;\*
Days Monday | Tuesday | Wednesday Tlmgéa Friday | Saturday | Sunday
Distance(km) 150 95 215 ‘%1? 415 210 125
[ 3. ) For each of the following, write discrete variable or Wauous variable.
(i) Number of people in a school. a mobile.
(iii) Number of pages in your Mathematics book. (iv lze of your shoe.
(v) The volume of your water bottle. number of players in football team.
(4. » A school keeps the record of blood les of | students who donate blood every year. Is that
record a discrete variable or con@us Veﬁ@
« Practice -1 Count total Mf trc.es d stodents in your school.
I. Arrange your data in the form ofg rungit ata @ Which type of variable you need to use for your data?
113 GRAPM

Have you seen the“draphs around you, like in the newspapers, television, magazines and books etc? The

purpose of gr I@ show numerical facts in visual form, so that it can be understood quickly, easily
and clearly.

In our prexﬁasses, we have learnt about graphs.

A graph is a diagram representing a system of connections or interrelations among two or more things
by a number of lines, pictures, distinctive dots and bars, etc”.

We use a graph to display a data in a simple and attractive way. There are different types of graphs such
as pictograph, line graph, bar graph and multiple bar graph.

11.3.1 A Bar Graph

“A bar graph is a graphical display of data using bars of different heights."”
There are two types of bar graphs: @ Horizontal bar graph @ Vertical bar graph

162 Sub-Domain-11: DATA MANAGEMENT
NOT FOR SALE-PESRP



¢ Domain ¢ Statistics and Probability \\/

Horizontal bar graph (o MY-axis  Vertical bar graph gy
; 9+ =% Remember -
Z‘EMS 8T A bar graph is also
z ol known as bar chart. )
., Neclam E 61

£ Avesha B _ J T ]_

Z Namra S ) <
E Ahmed N Always choose a scale
2 i 1 a{tows all the data
< et > T @ be represented clearly

X :g' § § :o: § § Xaxis e : Z = 7 2 0 £ z . in the available space.
YV ® @ ® © ® @« Yz 5 2 & gHEekE 0 J
Mass of students = o Name of students.

This is bar graph showing the mass of J [ This is bar graph showing thiﬁh ]

grade 6 students. marks of students in

Simple bar graphs @
The procedure to draw the horizontal and vertical bar g xplained in the following examples.

Example 2 The students of different cl re asked that how many of students
had read the storybooks in summer vacation. ThQults are in the following table.
Show this result in horizontal bar graph.
Name of class 111 I\L) if v1 VIl | vl | IX X
Number of students 8 ,Q &@ 5 9 10 5 6

aphmmber of students in each class. )

l Solution l

Steps of drawing a horiz

ar .
(i) Draw two lines x&l YY' on Egraph paper. Both lines are perpendicular to each other and
cut at point ‘0’, The horizontal line is called X —axis and the vertical line is called Y-axis.

(ii) Give the t1t ornzontal bar graph for number we
of stu dCh raph. : X-axis: Fach large square box = | student.
g P ‘r bt gaels [ Y-axis: Each large square box represents a class.
(iii) Lab —axis as ‘Number of students’ and %
Y- axis as ‘Name of classes’ . X
(iv) Make a scale, for each axis (on X—axis each 2 v
. 2 VIl
large square box = 1 student and on Y-axis s pae
z
large square box represents a class). L
(v) Make bars of equal width at equal distance %
on Y— axis according to the given data. 1 :
>
21 ) L e e e e e e o T
YN Number of students
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Example 3 Given below are the seats won by different political parties in the polling outcome

of a national assembly election 2018.

Political parties A B G D E F

Seats won 80 25 36 25 10 30

Draw a vertical bar graph to represent the polling results.

( Solution ) ( Vertical bar graph for polling results of 2018 election. %
2

Steps of drawing a vertical bar graph.

(i) Draw two lines XX’'and YY'on a graph paper. 8:‘2‘ B ;gﬁi:iaszp?:;m L
Both lines are perpendicular to each other and { e Bl Ineai Swerechon = MEs.
cut at point * 0°. The horizontal line is called X — axis {P‘
and the vertical line is called Y — axis. 2

(i)) Give the graph title (vertical bar graph for pollmg 20

results of 2018 elcctlon)

(iii) Label X—axis as “political parties” and ch) @
“number of seats won” &
(iv) Make a scale, for each axis (on Y— is eacl
large square box =10 seats. On X—a ach |
square box represents a poht;c ). X204 algliclplielF P
ual &e on

Y'V
(v) Make bars of equal w1dt1f\'
X—axis according to th %

Political parties

';8? Remember w aphs used in'®gample 2 and example 3 are known as simple bar graphs.
‘“
gﬁ 5 "
Practice -1 he following table shows the number of copies of a book a publishing house distributed to the
*= dealers in @@; from 2015 to 2022.
&ars 2015 2016 2017 2018 2019 2020 2021 2022
No. of copies 50,000 | 40,000 | 55,000 | 30,000 | 60.000 | 70,000 | 75,000 | 90,000

Use bar graph to illustrate the above information.

Multiple bar graphs

“A graph that shows the conformation/data through multiple bars on the graph is called multiple bar
graph”.

Each data value is represented by a column in the same graph. The procedure to draw the multiple bar
graph is illustrated in the following example.

164 Sub-Domain-11: DATA MANAGEMENT
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Example 4 Nadeem is a vegetable shop owner. He recorded the l ' ' '
number of kilograms of vegetables sold over two days period. The )
results are listed on the table below. Create a multiple bar graph to
display the data. At the end, list three conclusions that can be made about
the data.

[ Vegetables I 1" day sale I 2" day sale

| Carrot 1 35kg ] % J
[ roms T G |
[ Cauliflower 1 30kg I Qk) 40kg }
[ Peas } 50kg _i} 40kg |
) Y A
I Tomatoes l 50kg A X 55kg }
[ Romaine lettuce L 35kg Q \I 50kg 1
( Solution ] « [ Multiple bar graph for vegetables. JK
Steps of drawing a vertical bar graph. ® 0 }Lday
(i) Draw two lines XX’ and YY' on the r paper Q B e e = diy
Both lines are perpendicular to each ot and cut [ i
point ‘0°. The horizontal line is callgd) —ax1 § 40
the vertical line is called Y-ax1s. Q £ 301
(ii) Give title as “multiple bar gra@a veg ta&s i 204
20
(iii) Label X-axis as “type of (™Y -axis as <
vegetables sold (kg). é X'} GV Carrot Potato Cauliflower Peas’ Tomatoes Rlomamc X-axis
' etuce
(iv) Make a key for %ta Y Types of vegetables
(v) Make bars al width and at equal distance on x-axis.
Example e The graph below shows the number of students enrolled in two different schools
of Lahore! he graph and answer the following questions. Key
(i) Make a table for enrolled students of both 8;(':’“5 ‘z“""f”"”f““""“_'*"“’”""“"“"""_"‘ ggt:gg:g
schools. 700 i
(i) How many less students enrolled in school-B in £ zgg = -
year 2020 than 2019? Z 400
(iii) How many total number of students enrolled in 2 e
school-A in 5 years? Z 100
(iv) How many total students enrolled in 2017 in both Xcaxis
schools? 52 o] 2016 2017 2018 2019 2020 1
Y! Years
Sub-Domain-11: DATA MANAGEMENT 165
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(i) Years 2016 2017 2018 2019 2020
School-A 400 700 600 800 200
School-B 500 400 500 600 300

(ii) 600 students — 300 students = 300 students.
(iii) 400 + 700 + 600 + 800 + 200 = 2700

Hence, 2700 students enrolled in school-A in 5 years.
(iv) 700 students + 400 students = 1100 students.

NS
O
Q>

= N0
ﬁ' Practice -2
&

Draw a multiple bar graph for the below set %@1‘ shows the obtained marks of two

students.
-
Maths English Urdu cience Islamiyat GK
Ali 35 25 2%. 37 45 48
Ahmed 40 25 40

bar graph.

July August September

25 15

June

80 35

Name of month il

50

Number of water coolers

(2. ) The follo@ata shows the number of students of school who were late during a week.

Const izontal bar graph to show this information.
Days Monday Tuesday Wednesday Thursday Friday Saturday
Number of
2 1 1
iadaots 15 10 5 0 0 27
(3. » Draw a vertical bar graph for the money collected by a teacher for charity.
Name of . . . .
Ahmed |Humaira | Sobia Afshan | Aleezey | Rabia Arslan Saima
students
Amount (Rs) 20 90 50 70 30 20 40 10
166 % Sub-Domain-11: DATA MANAGEMENT
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(4.

60 6@
(5. Draw the multiple bar graph for the data given Q.4. O

Construct vertical bar

CDoman < Statistics and Probability >

graph using the daily sale

of jeans and dress shirts

sale at Ali’s shop. The

daily sale record is shown

in the given table. Also,

represent the result on
horizontal bar graph.

Day T —shirts Dress shirts ﬁ
Monday 40 20 \f\
Tuesday 60 25 J
Wednesday 35 20 -
Thursday 80 60
Friday 65 30
Saturday 28 37
Sunday 8

(6. » The following bar graph shows the sales record of different ﬂavc@e—creams of two shopes.

120
100

Read the graph and give the answers of given questions. ‘
Sales of different ice-cream flavours K Shop-A . .
i . ey B s}mg-B (i) How ;Qzﬁango ice-creams were sold by
- shop-A?

SN Number of ice-cream sold
s
=

‘L mango almond chocolate coconut

Flavour

(i) flavour of ice-cream do people like
ost in shop-A?

@Fin tf@tal number of chocolate ice-creams
X'axQ sol op-A and shop-B.
vanilla§ (iv shop sold 80 coconut ice-creams?

e N

information on horizontal and ver,

s
Project - 2 ) Visit your the @QmaWt the latest prices of the following vegetables, show the

Potato éi :

eb

U Rs. (¥)  Tinda Rs
Q): :
8L _
(ii) wer ( W Rs. (vi) Tomato Rs
(iii) Beet Root Rs. (vii) Okra Rs.
L Carrot Rs.  (viii)  Bottle Gourd Qe -
A
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11.3.2 Pie Chart

A graph in which data is represented by “pie chart” or sector
of circle is known as pie graph. When we have many
quantities in data, we use a pie graph or pie chart to
represent these quantities. It shows the contribution

Key

O Before working age (1 —7) years
O Working age (18 — 65) years
D After working (65+) years

of each value to the total.

=
l,’/& Note ] This information have been taken in the face. Q l ]
Reading a ple graph 0

We know that a circle has an angle of 360°. In a pie chart, the valuf@tities are represented by
sectors of a circle. It is useful to show or compare various quantities. Lag e following example.

Example 6

Key

O Represented Red
O Represented Orange
O Represented black
O Represented blue

Wagar did a survey in his school where
he asked all the children to name their favourite colours. Ahe
results are shown in the pie chart. If there are 800 studén

the school, then study the pie graph and answer thefoll8ying
questions:

ere are 800 students in all
(i) Which is the most favourite colour a an the st , and how many students like this
colour?

(ii) Which is the least favourite colour a slud{t%so, tell how many number of students like
this colour?

(ili) How many more students l]k@ olour k@ack colour?

(iv) How many students like r r?
stud% e school = 800 students

( Solution ) Total n

(i) The most favouﬂ?&olour among Orange colour sector represents = 38 %
students is ge because i Number of students like orange colour =38% of 800
representi is the largest in 38
the pie 3 = 100 x 800 =304 students

(ii) The least¥avourite colour  among
students is black because the
representing sector is the smallest in

Black colour represents = 18 %
Number of students like black colour = 18% of 800

the pie graph. = 11080 x 800 = 144 students
(iii) Blue sector represents = 19%
Number of students like blue colour = 19% of 800 Therefore, 8 more students
19 like blue colour than black
= 100 x 800 = 152 students colour.
Now, Blue sector 's students — black sector 's students

152 — 144 = 8 students

168 Sub-Domain-11: DATA MANAGEMENT
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(iv) Red sector represents =25%

Number of students like red sector = 25% of 800

25
100

x 800

N \
Vs
/

. Domain { Statistics and Probability
®  Activity-3 |

Take a blank sheet and draw a circle with
compass and then use information given in
example-3 then make a pie chart as given in

Il

200 students particular example.

Drawing a pie chart
To draw a pie chart for given data, follow the following steps:

*‘\0

(i) Draw a circle of any radius.
(ii) Find the central angle of each sector by using the formula.

Value of the sector

Angle of sector =
Total value

(iii) Join the centre to the circle.

(iv) Start with the horizontal radius and draw radii ma
sectors.

(v) Repeat the process for all the data values or gr

(vi) At the end shade every sector of the data valugs ofydiffe ewlours.

7 Rabia wrote her daily 'mele
&sent he%
1

l%ogspondm& to the value of respective

Example r and wanted to draw a pie chart of her

time table. How can she draw the graph? If as follow:

Activities Sleeping tching T.V | Homework Playing
. 4
Time (hours) 8 C\' 6‘__\" 5 3 2
3 . - 5h
l Solution l Total nu n@(hour@% 24 Angle of T.V sector _ ours s
o of sl 8 hours 24 hours
Angle of sleeping sector = — x 360° =
. BRIk 24 hours =75
@0 =120° PR t 3 hours 260
6 hours ngle of playing sector = ——— x g
Angle of ector = — % 360° 24 hours
24 hours _ A&o
=45
=9(Q° ) _
Now, construct pie chart using angle of each
2 hours sector.
Angle of homework sector = X 360°
24 hours
=30° ey
[ Sleeping time
[ School time
O T.V watching time
[ Playing time
3 Home work time

Sub-Domain-11: DATA MANAGEMENT
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( 1. » Mr. Shahid gave his class surprise tests at

(2.)

(3.

( 4. » Draw the pie charts forﬁ

(@)

/
N

Statistics and Probability >

Exercise - 11.3 )

P

End of term result

the beginning and end of year. The given
pie charts shows the grades. Study the pie
graphs, do you think he must be happy
with the results?

The pie graph shows the percentage of obtained marks. If
Wagas obtained 300 marks out of 400 marks, then study the
graph and find the marks obtained in each subject. Also, tell
in which subjects Waqas obtained maximum and minimum
marks? Al
Aleezey is using social media network regularly. @Q
following pie graph is showing the result o@es,
comments, inbox massages and shares on her pOgts Wf the
month of June 2022. Study the pie graph
given questions.

ha ?

Aleezey received 6000 likes, comments and%? on \then.
(i) Find the number of likes, commﬁ‘Q inbox m es and shares on Aleezey’s posts.
(ii) How many more likes are ther:

(iii) How many less shares are
. . 4
(iv) How many inbox messa

5

Beginning result

Key

[ A - grades
[ B - grades
[ C - grades
[ D - grades
[ F - grades

Key

[ English

[ Science

[ Mathematics
[ Urdu

[ Islamiyat

Key

[ Likes
[ Comments
[ Inbox Messages

[1 Shares

Visit the following link to play online game.
https://www.transum.org/software/sw/starter_
of the day/students/pie_charts.asp

\

J

The following

ws the amtount of
money raised_throdgh fund raising by a

The following table shows the number of
students in a school who achieved each

group of studenis. grade.
In Hrce Income (Rs.) Grades Number of students
ity walk 3000 Distinction 100
Donation from
parents 2500 Merit 250
Donation from
3200
teachers Pass 400
Ticket selling 8400
Dressing-up-day 2500 Fail 100

Iiﬁ . Project -2 W Draw a pie chart of your grade 5 final term obtained marks in each subject.
[

170
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11.4 CALCULATION OF MEAN, MEDIAN AND MODE )

The most common numerical measures in statistical data are mean, median and mode. These measures
are also called averages in statistics. These are also known as measures of central tendency.

“Central tendency of data is the value that represents the whole data or the stages at which the largest
number of items tends to concentrate and so it is called central tendency.”

(a) Mean g oy @ , lm .,"_t_,..‘;_"-,_

In order to find the mean of few number of
quantities, first we add then divide them by the ) N\ /s
total number of quantities. It can be calculated Cam ‘

by formula. I
Sum of quantities/values 5
M= q 37kg

Number of quantities/values

Mean = 47kg

Example 8 height of 5 children is 1.7 metre, ﬁ.@e, 1.4 metre, 150
1.6 metre and 1.3 metre. Find the mean height of the

1
Sum o
—— 3 @ -
Nule hild =7
1?(\ + 1.4+ % 7.9 w " o=
KO 5 40 i

Therefore, the mean height of ea

]
Example A of Rs%s 45, Rs. 60 and x is Rs. 67.5. Calculate the value of x.

( Solution ' Since, 180 + x
67.5= ——
um of values 4
Mean value
Number of values 67.5x4=180xx
75 + 45 + 60 + x 270=180+x = x=270-180=90
Ba= 4 Therefore, the required value of x is Rs. 90.

~ Practice -4
a;

1. In Lahore the temperature of five days in winter was 18°C, 19°C, 20°C, 17°C and 37°C. Find the mean of
temperature.
2. The mean of height of five numbers is 10. Find the value of x if the numbers are 79, 94, x, 105 and 200.

o |
g ~ Activity -4 i Find the mean of listed prices of your all books. )

Sub-Domain-11: DATA MANAGEMENT 171
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(b) Median

“The median in statistics is the middle most value in the given set of data.”

In order to find the median, we simply arrange the values/data in an ascending or descending order, then
find the middle values.

The middle term can be calculated by using the following formula:

. n+1 . .
Middle term = term, where # is total number of observations

Example 10  Find the median of the following set of data 45, 42, 53, (&59 and 64.

l Solution | 1 The median i1s the fou@ in the set of data. So,

- - 2 ;

Middle term = : arrange the data in a\' ding order.

e Ascendmg&ki 44, 45@, 59, 61, 64
T 9 4" term
Hence, the medl ;
Example 11 Find the median of 92, 49, 87, '}’ 105 80, 115 and 108.
; 19+ 1 ?m

( Solution ) Middle term = ( @— =5.5" term

The median is the 5.5" term in the set of data &arrang iven set of data in an ascending order.

é 115

Median = Mean of two mldd@es = @— =89.5
A@gnce the nfedian is 89.5

ﬁ,.__ Practice -5 de the median of the following set of data: J

(i) ?546& 5,84,59  (ii) 9.4,8.7,8.5,74,69,89,7.8,99

(c) Mo@

“The value that appears most frequently in the set of data is called mode.”

A set of given data may have one mode, more than one mode, or no mode.

In order to find the mode in the given set of data, we simply, observe the data and write the most
appeared value.

Remember .

If the given set of data is even then find
the mean of two middle values to get
median.

y

Activity -5 l—\

Find the mode of all students marks
of your class.

J

Example 12 Find the mode of 4, 4, 7, 8,9, 13,4, 13,6, 0, 13, 15 and 13.
| Solution I Arrange the data in an ascending order. 0,4, 4, 4,6,7,8,9,13,13,13,13,15

As, the most appeared value is 13. Therefore, mode = 13.
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g‘:' °  Practice -6 From the following sizes of kids trousers, find the model size of trousers.
| - 28, 30, 25, 37, 29, 25, 33, 34, 25, 27 and 25.

Exercise - 11.4 )

(1. » Find the mean of the following data:

(i) 8,9.7,14,15, 10 and 20 (ii) 14kg, 13kg, 10kg, 15kg and 25kg
(ifi) 13m, 14m, 37m, 24m, 20m, 16m and 19m () 24,84,78, 46X fgnd 9.
(v) 134km, 415km, 168km, 250km, 424km, 342km and 241km O e

-
.

(vi) 42.6°C, 34°C, 37°C, 41°C, 38.6°C, 42.6°C, and 40.3°C O
[ 2. » Nadeem read a storybook of 150 pages in 6 days. What is his pe‘ﬁeading
of book pages?

[ 3. » The marks obtained by the students of grade 6 in the subj€c %athematics are given below.

85, 84, 80, 70, 71, 90, 55, 45, 78, 33, and 39. F1 mean of obtained marks.
( 4. ’ The mean of 10 numbers is 29.01, seven numb are 10 15, 18, 34, 45, 26 and 32. The
remaining three numbers are equal to k. What iue

[ 3. ' Find the mode and median for each set on

(6. » The scores of 12 students in a Mathe
18. Find the model score of the class

8, 17,18, 13,9, 11, 13, 24, 22, 18, 11,

( 7. » Find the median of the given set

a Project - 4

I Visit your the\ t markeg. Get'the prices of at least five electronic items then find the mean,
| medlan and mode of your collec

e Go ! Visit the following link and complete the online quiz about mean, median and mode.
http://'ww g theames.com/skill/7.90-interpret-charts-to-find-mean-median-mode-and-range.

e i 1)
/ewivﬁiticlsej

(1. » Each of the following question is followed by four suggested options. In each case select the

correct option. 7
. : . : , Activity -6
(i) The collection of any information  or fact is called: -

Collect the data of ages of 15

a. frequency b. interval ¢. information d. data
) ) people and find the mean,
(ii) The data can be classified into: median and mode of your
a. 2 types b. 3 types c. 4 types d. 5 types collected data.
Sub-Domain-11: DATA MANAGEMENT 173

NOT FOR SALE-PESRP



¢ Domain < Statistics and Probability \)

(iii) The tally marks show:
a. data b. class
(iv) The bar graph is also  known as:
a. Pie chart b. bar chart
(v) Pieslices are used to draw:
a. bar chart b. pie chart
(vi) The total angle used in pie chart is:
a. 90° h. 180°
(vii) The mean is also known as:
a. speed b.
( 2. Define the following:
(i) data

(iv)

distance

(ii) grouped data

median (v) mode

(3. » Which table is showing the grouped data and which

(i) The sales record of a month for a
bookshop is shown in the table.

Number of books

2

401 —450 ¢
o\

Days Q

201 —250 4

251 —300 s O
301 —350

351 — 400 0?\

;&O

(iii) ungrou;@]\.f

. frequency d. graph
line graph d. pictograph
line graph d. pictograph
270° d. 368,

O

\&Mition
PR
a

average

(iv) mean

(iii) ba

O

o)

,Ws Number of visitors

C " (Siturday 150
..7 Sunday 200
Monday 325
Tuesday 250
Wednesday 175
Thursday 100
Friday 195

i@\:ing the ungrouped data?
@ umber of visitors at an axibition

at,;cpo-centre Lahore.

(4. » Draw a horizon@yveniczﬂ}ar graphs of your obtained marks of each subject of your

Model Town Lahore
Population = 100,000

Awan Town Lahore
Population = 125,000

recent mon%st.
(5.) The @ rts show how

se pi
peopl to work in Model
Tow nd Awan Town. The

population of the towns are
given.

Compare the both graphs and answer the
following questions:

[ Bike
3 Cars
[ Bus
3 Walk
[ Train

(i) In which town do more people travel to work by cars and how many people are travelling

by car?
(ii)
(iii)
Sub-Domain-11: DATA MANAGEMENT
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[ 6. » The number of students of 7 different classes is given below. Draw the vertical bar graph.

Classes 1 2 3 4 5 6

g/

No. of students 15 25 18 29 30 25

35

( 7. » The number of bed sheets manufactured by a factory during six consecutive weeks is given below.

Represent this data using bar graph.

5 th

4

Weeks iy e 3" 4"

61h

R

No. of bed sheets 350 200 250 300

425

(8. » The following table shows the record of weekly pocket money of two s@'é. Read the table and

draw multiple bar graph. \\Q
Monday Tuesday | Wednesday Thursﬁ\y.\' Friday Saturday
First student 35 60 70 /(@d i 80 100
Second student 60 80 v 55 50

® Data is a collection of any information and ’ S.
® The frequency of an event is the numbe¥pf tiines t occurred in an information/data
® The data which provides us informatio @ data paints“ffidividually is called as ungrouped data.
® The data which is given in interval§ S led grouped data.
® The bar graph is graphical disp ars of different height.
® A graph in which data is repf chart” or sector of circle is known as pie graph.
® In the circle/pie chart thg circle is 360°.
> Value of the sector
® Angle of sector c% ulated busing the formula: Angle of sector = x 360°
: . Total value
® The average of givefdata is also known as mean.
SuM ofj values
® Mean= '/ Q
ber of values
® The my erm in any set of data is called median if it is arranged in an ascending or descending
® order. n+1)w
To calculate middle term, we use the formula: Median = ] term
® The most appeared value in any set of data is called mode.

V) / Teaching Point ]

applying = 40% and reasoning = 20%) to assess the understanding of learners.

The questions in the exercises, practices and different activities are given as examples
(symbols) for learning. You can use self generated questions (test items) conceptual type MCQ’s, fill in the blanks, column
matching, constructed response questions and (simple computations) based on cognitive domain (e.g. knowing = 40%,

Sub-Domain-11: DATA MANAGEMENT
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* Sub-Domain @ PROBABILITY

Students’ Learning Outcomes:
/\ By the end of this sub-domain, students will be able to:

® Explain experiments, outcomes, sample space, events, equally likely events and probability of a single event.
® Differentiate the outcomes that are equally likely and not equally likely to occur. (including real - world
word problems).

What will happen when you roll a
dice once? Predict your possible
k outcome/ result.

{ iNTRODUCTION )

Have you ever heard about a toss before t&start oficpt match
between two cricket teams (e.g. Pakistan lndl et teams)

on television (TV)? A coin is used fo@ d@ at which team [

will bat first. “ @
Similarly, there are many asp and chances in our

s to
e%‘ unce
routine life. e.g. Will Pakistaf\cri¢ket te

dice will T score doublefpf@H Tt is 1ik
with umbrella?

To overcome the es of situations we use the term “probability” in Mathematics.

“Probability i nch of Mathematics that measures how likely something will happen.”

We use it the probability of an outcome of an event. Here, we are going to learn a few
basic conepfs, probability formulas involved to calculate the probability of different types of
situations.

-

12.1 EXPERIMENT )

In statistics “an experiment is any procedure that can be repeated many times and has a well defined sets
of possible outcomes”. There are two kinds of experiments.

Scientific experiment
This is an experiment for which outcome can be predicted with certainty beforehand such as oxygen and
hydrogen or add two numbers such as 4 and 5, etc.

/176 N\ Sub-Domain-12: PROBABILITY
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Random experiment

An experiment for which the outcome cannot be predicted except that it is known to be one of the set of
possible outcomes, is called a random experiment. e.g. for any given triangle, without knowing the three
angles, we can clearly say that the sum of measures of interior angles of a triangle is 180°. Similarly,
tossing a coin and rolling a dice, are examples of random experiment.

e Y =] Y N ~ )
{ There are 4 green balls and Q—‘ .
Experiments 5 red balls in the bag. A = 8
¢ 5 T ball is drawn at r. g
-
e AV N\
Posi (o) (= O
o ol ol G, e 9
= N AN @ .

v \
Since, our interest lies in the random experiment, so i is text by experiment we mean random
experiment. -

122 SAMPLE SPACE AND AN EVE
Sample space %
% outcom

For a random experiment, the set of all pc@ f a random experiment is called a sample
space and is denoted by S. The clement&f eca ample points of outcomes.

F |
or example . O
(i) Tossing a coin once, @

Note }

n element of the sample space is called
sample point.

Remember
— - Outcome: A possible result of a random
S={H, T} @ lead @ experiment is called its outcome.
where H an. e the possible outcomes.
(i) Tossing in twice, then the possible outcomes in the sample space are
{H 2y1%1, TT}
(i) C er an experiment of rolling a dice. The possible outcomes of this experiment are

1,293, 4, 5 and 6.
If we are interested in the number of dots on the upper face on the dice.

(iv) Rolling two dice, then we have sample space

((1,1) (1,2) (1,3) (1,4) (1,5) (1,6) ) N
(2,1) (2,2) (2,3) (2.4) (2,5) (2,6) g ~ Practice -1
(3,1) (3.2) (3,3) (3,4) (3,5) (3.,6) -
(4,1) (4.2) (4,3) (4,4) (4,5) (4,6)
(5,1) (5,2) (5,3) (5.4) (5.5) (5,6)
L (6.1)(6,2) (6,3) (6,4) (6,5) (6.6)

Write down the sample space for tossing a
coin three times.

19%]

Il
A
"
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Events

Let S be the sample space of an experiment. Any subset £ of S is called an event associated with the
experiment. For example £ = {HH, TT} is an event associated with the experiment of tossing a coin
twice. There are two types of events.

(i) Simple event

“An event which contains a single point of sample space is known as a simple event” e.g.

S ={H, T} then E = {H} is a simple event. \ l

(ii) Compound event &
“An event which contains more than one point of sample space is called comp cvent.” e.g.
If S = {HH, HT, TH, TT} then E,= {HH, TT} and \\'0
E, = {HT, TH} represent compound events.
(iii) Equally Likely Events @
Two events are said to be equally likely if they have equal ghances of happening. For example when we

toss a coin there are equal chances of getting a head or i , getting a head and tail by tossing a coin
are equally likely events. When a dice is rolled then an odd number and getting an even number

are equally likely events.
JJ Note ] If the random experiment results Paa Pe Z&:ﬂ the event 4 occurs or happens. J

(iv) Not Equally Likely Events

An event is said to be not equally likelAif ®ne o@events are more likely to occur than
others.

For example, if you were u51 ce t; ys landed with six facing up, that would be not equally

likely event. Slmllarly x ha: s but all the faces are not equally likely. So, each face has
different occring valu

12.3 PRO@ILITY OF SINGLE EVENT )

We use a fo calculate the probability of an event to occur. “How likely something is to occur /
happen is C probability”.

Let S be the sample space of a random experiment, and £ be an event. The probability that an event E
will occur, is denoted by P(E). So,

Number of favourable outcomes
Total number of outcomes

p(E) -2

. e
L;[i:g_. Project - 1 I

| Differentiate equally likely and not equally likely outcomes/events with examples from your surrounding.

Probability of an event occur =

178 Sub-Domain-12: PROBABILITY
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CDoman < Statistics and Probability >

[‘!,k Note ) Not equally likely event is also known as unfair event and equally likely event is also known as fair
event.

N

7

ﬁ Practice -2

l “ that their next number will be a car?

Shahbaz and Amina has 4 new vehicles this year, 2 cars and 2 wagons. What is the probability

J

Example 1

Samplespace = S=(1,2,3,4,5, 6

IR =5 n(E) =3
_nE 3 1
SO, P(E) - H(S) - 6 - )

Example 2
(ii) Find a probability that an odd number ha

| Solution | (i) Here S ={H, T} /&

Let A = set of tails

(i) Find a probability that a tail will turn ugif@t

Find the Probability of getting an even number when a dice is rolled.

is tossed.
own up if a fair dice is tossed.

reS=1{1,2,3,4,5,6}
= set of odd numbers has shown up

={T}, n(4) =1 »3,5}
Since, the outcomes are equally likely, then Sin outcomes are equally likely then
by using the formula: s\ @ nB 3 1
puy =24 _ 1 @) P "6 2
A ns) 2 (\ K

.~ N \
h &* ’
‘w5 Remember The prob an e@always a number from 0 to 1 Do you Know? j—
inclusive). Look at the below probal cale. i
( ) P * If the probability of an
@ @ e, .'f- event oceurring is ‘0", we
Impossible Unlike Even chance or equally likely Likely Certain call it an imPOSSible
v A + b event.
0 4 | If the probability of an
° event occurring is ‘17, we
) call it certain event.
k- -in-6 chance 4-in-5 chance )

Example 3 Ajcezey is playing cards with her friend when she draws a card from a pack of 56

cards numbered from 1 to 56. What is probability of drawing a number that is perfect of square?

Here S={1,2,3, ..., 56}

B = Set of perfect square numbers.
= {1,4,9, 16, 25, 36, 49}

. : nB) T 1

. PB) =—L=__=_

Since, the outcomes are equally likely then we have P(B) nS) 56 8
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@
{,@ Exercise - 12.1 )

( 1. » Each of the letters in the words Jammu Kashmir are on separate cards, face down on the table. If
you pick a card at random, what is the probability that its letters will be J and K?

(2. » What is the probability of rolling a dice at:

(i) rollinga *5'? (ii) rolling a number greater than ‘6’?
(iii) rolling a number less than or equal to *3°?
(3. » Two unbiased coins are tossed what is the probability of obtaining: Ok

(i) all tails (ii) one head (iii) one tail (iv) allh 1",, :H ““ﬂ
(4. » There are 5 green colours, 3 red colours and 4 blue colours in ai@«\’hat is [&e i "
e : ART i
the probability that; + oLOUR{.
(i) all colours are green (ii) all colours are blue @ 2 TN -

(5. » Consider a random experiment of tossing three coins each c8in toss only once.

(i) Find the sample space § if we want to determine the quence of tails and heads obtained.

(ii) Find the probability of two tails only. I<

(6. » What is the probability of number at le @1
probability of number at least 1.

(7. » There are 200 Covid-19 patients in &ivate h%a in Lahore. Of these 20 are selected to
undergo a special treatment that incs tl:é:rc tage cured rate from 60% to 85%. What is

en b@ce are rolling once. Also find the

~ the probability that a patient rec a spgc atment if the patient is known to be cured?
(8 Two gir] students and two,b dents in a classroom and take 4 seats random in a row.
What is the probability th oy s s take the two end seats?

Q} ( wEer:cise J@

(1. » Each of the followhg questions is followed by four suggested options. In each case select the
correct opti

(i) The bra czf Mathematics that measures how likely it is that something will happen, is called:

INgyent b. probability ¢. rounding off d. estimation
(ii) There are kinds of expriments:
a. 1 b. 2 e 3 d. 4

(ili) The set of all possible outcomes of a random experiment is called:
a. sample space b. event ¢. head d. tail
(iv) A possible result of random experiment is called:
a. event b. estimation ¢. outcome d. scientific experiment
(v) The sample space for rolling a dice is:
a. §=11,2,3,4,5,6 b. §={0,1,2,3} ¢ §={0,1,2,3,4} d. 8= {1,2,3,4.5}
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(vi) An event that contains a single point is called:
a. simple event h. compound event c. likely event d. exclusive event

(vii) The probability of single event can be calculated by using the formula:

. _n(F) _E _n(E) E
a. pE) =" pop-LE . P(E d. pE) =L

&) S S ) = n(S) ® n(S)
(viii) The probability of heads for tossing a coin is:

a. 1 b. 2 ¢ — d. L
2 3N l
(ix) The probability of letter ‘E’ in the word MATHEMATICS is: O
2 | 3

a — b. — ¢ =
11 11 11 \\'0 2
(2. » Define the following in a short way: ®~\~

(i) Probability (ii) Bxperiment & (iii) Sample space

(iv) Outcome (v) Simple event (vi) Compound event
(vii) Random experiment (viii) Equally likel (ix) Scientific experiment
(3. ) The two coins are tossed. Find the probability /tgo tails are obtained.

( 4. ' The two dice are rolled, find the probabili

t even prime.
( 5. » A spinner is divided into 8 equal sectors niMfibere éh 8. If the spinner is spun, is it certain,
likely, unlikely, equally likely or im;é@le that' s on a number less than 5?7 Also, find its

probability of numbers less than 5

ary

® An experiment for which t \luome t be predlcted except that it is known to be one of a set

of possible outcomes 1@ experiment.
® The set of all possi comes of\a random experiment is known as sample space. It is usually
denoted by S.
Let S be a saﬁ@ space of an experiment. Any subset £ of S is known as an event associated with

re said to be equally likely if they have equal chances of happening.

An evenf containing one sample points is called a simple event.

An event containing at least two sample points is called a compound event.

Let S be a sample space and £ be an event of an experiment then the probability of the event can be

calculated by using the formula.
Probability of an event occur =

Number of favourable outcomes

Total number of outcomes

n(E)
n(s)

ww) Go Online To play the different online games and practice the mathematical concepts visit the following links. ]

P(E) =

¢ https://www.educatingyouth.net/videos ¢ https://www.calculator.net/probability-calculator.html
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ANSWERS

[

L. (i) 1,2,3,5,6, 10, 15, 30
(iv) 1,2,3,6,13, 26, 39, 78
(vi)1,2,59,118
(viii) 1,2,4,5,10,22, 44, 55, 110, 220
2. (i) 7,14,21,28,35
(111) 19, 38, 57, 76, 95

) 59, 118, 177, 236, 295
4. No even prime numbers
6.

(1) 1,41 (ii1)
(577 R s o o 0

(iv) 43, 86, 129, 1

S i
51,55, 57,63, 65,69, 75,77, 81, 85, 87,91, 93, 95, 97

Exercise - 1.2 )

(i) 3,35 (i) 2,90 2.

3,5,7 2,
23
2

1. () 2,10 i) 5
2 2.5 f|1]2“

(iii) 3*

5
- k)
3,5

2?
2,
2

]

4
3
LS

3. (1) 2x2x 2x2x2 (i) 2x 3x 3
(i) 2x 5x11 (iv) 5x 23
(vi) 2 x2 x3 %3 x3 x5

(viil) 3 x 3 %5 x7 x7

(x) 3 x3x3x3x3x5x%5

4. (i) 2° (i) 5°

(v) 22 x47  (vi) 2° x3*
(viii) 22 x3%x5

Activity based. 6.
(1) 2%2x2x2x3x3x5x5%5
(11) 3x3x3x3=JnTxTxTx] I x11%11
{:li]'} SxSxSREXEx ST TxTx 1% 111
(iv) 2><2X2><2X2><2X2><3><3><’nx3><13

Qﬁ@ Exercise
(i) 3 (i) 5 (v) 14

(m}§:
(i) 10 (ii) 2 (iii) 4 ) 32 (v) 6

1 4. No,Anum Q ter than 8 cannot be fact
2 books of eagh 3 fibject 6. 10 students
A\

Exercise - 1.4 )

(ii) 196 (iii)180 (iv) 1575 (v) 975
(i) 126  (ii) 225  (iii) &4 (iv) 196 (
75 cm 4. 42 minutcs or 2520 sec 5.

09 : 00pm0r2] 7. 240

@- Exercise - 1.5 )

1. (i) 250 (i) 224 (iii) 2312 (iv) 2695 (v) 25300
397120 3. 630 4. 288

[+

Exercise - 1.6 )

(i) , (v), (w), {vm and (x)
(1) 169 (i) 64  (1i1) 529
(vi)1849  (vii)9 (viii) 3249

(iii) 22x 52 (
(vii) 22 x 33 x7

n

182

D W

(1) 72

ol L

(iv) 289
(%) 5041

Answers
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(i) 13, 26, 39, 52,

3. 31,37,41,43,

(iv)11*

Exercise - 1.1 ) T —

1 5. 23,65

2 1;:35;. 105
(vii) 1, 3, 5, 11, 15, 33, 165

65
72,215
47,53, 61

99 T 1

[idex?

x 5% 7
x 5°

x5

(v) 3 x3x%x5x%x35
(vii)2 x 3 x3 x7 x11
(ix) 3 x3 x3 x5x7 x7

1\:23><

(ix) 22 x3¥x5x7

@ﬁl \

(vi) 18
(vi) 5
or of 8,

7. S5cm

(vi) 5250
v) 480480
3364

(vi) 60800

(v) 961
(x) 8649

x13' x19?

[ Review Exercise ’@

1. (i)a

(iijc (i) b (iv) b (vie (vi)a (vii)a
(vili)e (ix)a (x)b
2. 8,643 3. 12 4 12:30 p.m. . 363 6. 1:00 p.m.
Exercise - 2.1 )
1. 5,6,7,8,9,10 2 | 3.0,1,2,3,4,5,7,8,9
4. 1,2,3,4,5,6,7,89,10,11, 12
5. (i) Yes. (i) 0iswholenum *ﬁnut natural number.
(111) All natural numbers are mbers.
6. (i) S=4, P=7, A=
(i) A=54, T=57 =65
7. (i) —48 (ii) +48 \'
8. (i) —4 (i) -2 ﬂ'&-ﬂ (iv)A (v) C (vi) F
9. (i)

=13 -12 =l -10 -9

B -Te6 - 4 -3 <2 W 2 4 556 T8 90N

(ii)

& ¢

Q’:‘:;\@
”%

_ R 1

(1ii) —65
-57,0

Exercise-2.2 )

i) —7,—4,-2,0,1,3,4 (i1) -6,-3,-1,0,6, 7, 17
&[i]l& 7.0,-1,-2,—4 (i) 24,13,8,5,0,-10

P 3. ()45 (i) 116 (ii)) 209  (iv) 0 (v) 2813  (vi) 501
4. (1)0,4,9,12,13,16,17 (i) 12, 14, 18, 44, 48, 84

5. (i) 34,21, 17,16, 12,9 (i) 215, 215, 149, 141, 109, 85,0

[ Review Exercise J@

ra
L
=
£}

(iv) +39
12. 7

(v) 0 (vi)+420

13. 8

1. (i) d
(vii) a
(i)

(i) d
(viii) a

(v)b
(xi) b

(iv) a
(xX) a

(iii) a
(1x) ¢

(vi) b

v

(ii)

v

(1ii)

(iv)
= Sy o 7 6 5 43 3 1@l 1 o2 3 4 5 @7
4. (1) -4,-3,0,2,4,7 (ii) —13,-11,-7,0, 1. 4
(i) —6,-4,0,4,5,15
(i) 2,0,-4,-5,-7 (i) 12,5,0,-3,-5 (iii) 8,5,3,0,-2,-6
8 7] 4 31 (Ll
+—tt

5.

6.

4 7T 63 4FF-2-10 1 2 3 456 78 9 100N



10.

2.

1" floor 8. 15°C 9, Activity based
15, 0, 18 15 13,215,131, 54 11. 22km

Exercise-3.1 )

(i) +16 (1|J—l(] (iii) —14 (iv) +9 (v) +11

(vi) +39  (vii) +7 (vili) +1 (ix)+15

(i) +6 (i) =50 (111) +6 (iv) =75 (v} =5
(vi) =97  (vii)+2 (viii) =5 (ix) 29

~156 6. 62 7. 24 km

Exercise-3.2 )

(i) +20 (i) —24 (iii) 0 (iv) =22 (v) =25
(vi) +30 (vil) 0 (viii) —14
(i) 874 (i) +360 (i11) 285 (iv) —943

(v) 0 (vi) +89

(i) =17 (ii) -9 (i) —6 (iv)+6 (v) —108
(vi) undefined (vii) O (viii) —228

(i)-8  (i)-10 ()7 (iv)720 (v) O (vi) 1
222 l{l Rs.165 11.  30°C

Exercise - 3.3 )

(i) =25  (ii) 95 (iii) 186 (iv) 2 (v) 41860 (vi) 230
) 18.8 (i) 6.8 (iii) 8.8 (iv) 26.76 (v) -72.96
(vi) 46.8 (vii) 6.3

43 13 | 11 5
oS 15 ()2 @) 1o (\g\l—
(i) 99 (11 135 iii) R (iv) o
(\'i)—I% (vii) 1% (viil) 43— Q
Rs. 108,000 5. Rs.87,500 o O

(i) b (i) a ()b v) b (vi) (vii) d
(vili) b (ix) ¢ (x) b (xi)d (xii)d (xum)e (xiv)d

(1) 74 (i) —9@ 65 (iv)471 4. 80 5. -I8
50 - 8. -200 9. 935 pages

6 hours 11. 27kg 12. Rs.180

(%)« Exercise - 4.1 )

(1) 80:50 (i) 35:55 (iii) 46 : 70 (iv) 85:350
(v)35:85 (vi) 55:85:50 (vii) 46:62:70

(i)3 =5 (i) 7:12 (i) 34:37 (iv) 53:59

Rs. 16,250 8. 25m

Review Exerc

(v) 101:103  (vi) x:y (vii) x:x+1 (viiija—b:p+q

3.

4.

(1) 2 {1|1£ (iii) : (iv) i (v }E
6 13 2 18 17
(vi) % (vii) % (vii) %

%, 23 5. Expenses=33000 6. Moeez: Rs. 26,400

s Zurain: Rs. 33,000
Reyingg= 22000 Abdul Hadi: Rs. 39,600

Exercise - 4.2 )

1. (i) Rs. 857 (11) Rs, 8570 (111) Rs. 21,425
2. 3km'h 3. 400 km 4. 6mh 5. Rs. 1725
(i) Rs. 17.5 (11) Rs. 1407.5

(]

Exercise - 4.3 )

L. (i) 33% (1) 30% (ii1) 50%
1 21 17 93

N | sy 1 A7 22
2. (1) T (i1) 5 (i1i) == 53 (iv) 50 (v)

3. ()8 (i1) 9 litre (iii) 56 (iv) 720 (v} 92.5
(vi) 270 (vii) 7.84 (viii 4. 50%

5. 280 students 6. 525 stu (1) 37.5% (i1) 62.5
8. Rs. 43,750 9. 10. Rs.543m
1

1. Rs. 6000 student \' 13. Aleem 14. 31.45
15. 9 16. Rs.5 () 17. Rs.7320.32 18. 17.65%

xercise - 4.4 )
(i1) 21:31 (111)20:35

1.
2. (i) .m. (1) 11:15 p.m. (ii1)07:43 p.m.
3. & ; 4. 04:45 5. 30 minutes
Q ﬁ Exercise - 4.5 )

) 3-3-%& (i) 11 %-mﬁvec (i) 69% misec

2. § (11) 468 km/h (1ii) 1225 %km/h

3 1 /h 4. 160 km 5. yes 6. 84.29 km/h
K ( Review Exercise J@

—_— —

(iYb (ii)e (ii)a (iv)b (v)d (vi)b (vii)b (viii) ¢

(ix)b (x)b (xi)d (xi)b (xii)ec
. (1) 9:10 (i) 1:3 (iii)13:21 (iv) 7:8:9 (v) 2:3:4 (vi)4toS5to 6
. Rabia: Rs, 3948, Saima: Rs. 6580, Alina: Rs. 9212
. 333.3 words 0. 35% 7. 240 votes 8. Rs. 1950
160 10. Bananas =345 11. 60 boxes 12. yes

Apples = 390

13. Rs.90.000 14. 12 hours

Exercise - 5.1 )

1. (i) Itisaset because all geometrical instruments are distinct
(ii) It is a set because all vehicles are distinct
(ii1) It is not a set because  tea cups are repeating
(iv) It is a set because all flowers are distinct
2. (i) False (ii) False (iii) True (iv) True (v) Ture
(vi) True (vii) False  (viii)False (ix) True
3. (e (il) & (iii) (iv) & (v) &
(vi) e (vil) ¢ (viii) € (ix) €
4, (i) A= {spring, summer, autumn, winter}
(i1) B= {Wednesday} (iii) Activity based (1v) Activity based
(v) E={p,u,n,j,a, b} (vi) F={Rajab, Shaban, Ramadan, Shawwal,
Dhu al Qidha, Zhud Hajj}

(vii) G = {Imran Khan, Nawaz Sharif, Shahid Khaqan Abbasi,
Yousaf Raza Ghaliani}

e

= s

Answers 183
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(viii)) H={2,3,5,7} (ix) I={a,e i, 0}

5. (i) A=Setoffirst five whole number
(i1} B = Set of four games
(iil) C = Set of English alphabets
(iv) D = Set of all provincial capitals of Pakistan
(v) E=Set of last six months of solar colander
(vi) F=Set of whole numbers between 20 and 31
(vil) G = Set of all provinces of Pakistan
(viii) H = Set of even numbers upto 14
(ix) 1= Set of three fruits

Exercise - 5.2 )

1. (i) empty set (i) empty set (i) not an empty set
(1v) empty set

2. (i) finite (i) finite
(vi) finite  (vii)finite

3. (i) n(A)=3, not singleton
(iii) n(C) = 5, not singleton
(v) n(E)= 35, not singleton

(iv) infinite
(1x) infinite

(1i1) finite
(viii) finite

(v) finite

(i) n(B) = 1, singleton
(iv) n{D) = 1, singleton
(vi) n(F) = 1, singleton

4. (1) 2 (i) «——>,c (i) (V) &< (vl >
(vije  (vii) > (viil) =
5. (i) equal (i) equal (1ii) equal (1v) equal

(v)equivalent  (vi) equivalent

6. Proper subsets: | |, {Red}, {Yellow}, {Blue}, {Red, Ye]hQ

{Red, Blue}, {yellow, Blue} x

Improper Subsets: {Red, Yellow, Blue}
8. n(A)=6 9, Activity based

Exercise - 5.3 ) Q
O

L 2
1. U= {goat, cat, hen, dog} \

Y

= {hen, cat, dog} O
2 U X
3 N B
U S\
¥
1,3,4,5,6,11,12, 13, 14

4. () A=1{1,2,3,4,5,6},B=1{1,3,5}
(i) U=1{2,4,5,6,7,8,9,10,13},A={7,13},B
(i) Xe= {1:3:5 7,95 Y= { }

Answers
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%]

1. (i)
2& 49

2.
3,

oot

ks

ool

n

. (1) Activity based

( Review Exercise J@
(i) b
(vii) ¢

(iii)a (iv) ¢ (vib
(vii)b (ix) a (x) x
(i1) B = Set of negative whole numbers

(i) a
(vi) d

(ii1) {school diary}
fo 110, 425, {1, 2}, {8}, 41,

! 8}, {2,8}, 11,2, 8}
U=1{0,1,2,3,4,5,6,7,8,9,10, 11, 12},
A={1,2,3,5,7}),B={2,4,6,8,9}

U

26

28

29

4,7,8,10, 1

w16, 17

&
Exercise - 6.1 )

(i) 307,317
(11}83 81,79

Q&@ Exercise - 6.2 )
(i) dn<7 (v) 2n>25

1) n (i) n—=27=5
(i) F 1) True (iii) True  (iv) False  (v) False
. . 3 15
(i) 6 (iii) 400 iv) — (v) —
% i (1ii (iv) 0 (V) 3
(1 90:V=n (i) C=7,2,9,V=p

(i) 42,49
(iii) 24, 28, 32

(iv) =78,-76
(iv) 13,21, 34

(iv)C=7,4,9, V=i
(v) C=8,V=mn (vi) C=9,-37, V=x,y

' Exercise - 6.3 )

(i) 3a+8 (ii) 5p -5 (iii) Sa + 8b
(iv)dnyorn (4y) (v) Rs. 170n
(i) 2n (ii) n (iii) n—3
() m;3 (i) 2n;6m  (i)fmn  (iv) 4xy, 6¥—5 (v) ab.2
()43 (i) 23 unn% (iv) 185  (v) 15,81
Constant Variable Coefficient
i 1 a 8
ii —4 a b 3,2
iii 0 2q 1
v c xy a, b
v C a b 3.4
3a, 5a, 9a, T6a 7. (i) xty (i) 6a
21m, 4m (1) dx—y {i\-‘}p+pq+q+r
8p, 3p (v) 124 +3b* 2 2

(vi) —+ -+ =
2s Y 2
3¢ (vii) 2xy + yz +4zx

(viii)9x +6x>

(25g +27b) , (23g + 30b) , 48g + 57b 9. 75b,53f 114¢



(v

o ke

Exercise - 6.4 ) 9. 37 10. 30years 11. 80and 120 12. 43,560 kg
(i) 5x Gi) 1p+13g (i) 15a (iv) 30xy (CReven Taeraie J@
98pg+2qr+23rs  (vi) 15xy +6pg +54 (vii) 13x +10y+52 1. () b ()b (iii) a (iv) a (v) b (vi)a
6 | (vii) ¢ (viii) a (ix) a (x) b
1) - 1) —a+— 7+ 2z " - ; .
Bilp —¢ {n}?a 3b Ui 1527+ 2. ()-15 (D4 (iii) 10 (1v) 4% (v)-3.5 {\'|1—%
- ¢ e ; = /i) 5g +13r
GryoRe*liy<gz GAAp+lag—r+10 (Mg 3. H-10 (0098 (iNlL= (V1 M3 )9
(i) 12a —23b (ii) 13xy— 7z (iii) 9x — 5y + 4z 20 4
2 9 4, 13 5. 47 years 6. 60and 40
(iv) —==f—==m+14 (v) —49¢— 11m+ 8n R
3 5 (% ¥ Exercise - 81
i) —x+5y-12z i) 2(3x—3y: = . < .
o porz D 2xmdE QDemTN2  y ) 4sem (i) 13em n (iv) 14om
(v P g - 2. (YA=18cm?* ,P=16cm ®=I6('mz,P=lﬁcm
prag3r 2 6. 8x+8y+8:+48 e QEERTH (iii) A= 14 em*, P= 18 cm O\-‘)A=5(‘m3.P= 12 em
FAcriSe b5 ) 3. A=45000 mm,P=8 m@ 4. 1225m 5. 30cem.32cem
= 6. em 7. 36km? Rs. 14400 9. Rs. 11000
(i) 8x+3y (i) a (iii) 3ﬂ+425b (iv) 4x+7a 10. (i) 96 cm? 11 em’, | emt® (iii) 24 em?
(via+b (vi) 4x—11p+2z 1. Rs. 16350 264 m*
8b+ (12b— 3b)+(20b — 2b), Total bags of sweets = 35 bags. e
¢ P : gs ¢ (%)« Exercise - 8.2 )
(i) =5 (i1) =76 (1) — (iv) 62 j = — S —
’ 9 14 1 i (11) RS and PT (i) AFand CE
(v) — 1\1) - 4. 336 5 29 2-&; 2 (ii) 50 em? (i) 18 em? (iv) 25 em?®
[ Revlew Exercise @, ) 12 em’ [\i} 25 em’
:|}32\ (i) 57 em® (iii) 49 em?
(i) ¢ (i) b (iiiy b (iv) a (v) a Q Ic'm 6. Tem 7. 55cm 8. 49500 flowers
(vii) b (viii) d (ix)a (x) ¢ 3 E
xercise - 8.3
(1) 23x-6y—4z (1) 22xy+2zp+zx )
(i) 2x+y+l G 2oy D543 Kt])@D(m 96 cm® (i) 729 cm?, 486 cm” (iii) 5145 mm?, 8470 mm’*
Coefficient Variable COIISM K‘D (1) 352 cm? , 448 em”® (1) 9.5 em?, 580 ¢m’
s - Dol V \' b (iii)3em , 948 cm? (iv) 0.5 em , 56 em’®
- : 1 0 (v) 9em 990 cm? (vi) 17 m, 4913 m*
b 25,3 (vii) 11 m, 726 cm®
P 13, q p\ 3. 25000 m® 4. 3375 5. 2400 cm? 6. 90 m*
3 .
Q) 1Tp+2g (i) 4xy+ ¥ zx - 30 12x—4y+8z | T+ 5985m 8, 123%ew” 9. Bs 3300
(i) Ip+q —10r+ Illl—l4x—8}-+l2 (iii) Sx—y -8 [ Review Exercise I
& V. L ()e (i)e (i)e (b (va (viyd  (vihb
Exercise - 7.1 ) (viii) b (ix)e (x)b (xi)e¢ (xii)c (xiii)b
' ’ (xiv) b (xv)a (xvi)a (xvii)e (xviii)a (xix)a
(i) 4(9)+4%¥0 (i) 204) -2=6 @) 2e=3=20' | 3 ) 156° (i) 17em® (i) 12 em®
(iv) %x+6=22 (v) 3(6)+3=6 (vi) x+7=14 4. (i) 34 em,30 em’ (i) 33 em
LT ) 5. Momina 6. Rs. 121,500 7. 25em?
{1, ii, iv, vii, xi} are expressions 8. Rs. 60,000 9. 180 cm?® 10. 70 sheets
{1it, v, vi, viii, ix and x} are equations 11. 510 square feet
S
Exercise - 7.2 ) Exercise - 9.1 )
i, iii, iv are linear equation I. (i) Cuboid (ii) Cone (iii) Sphare (iv) Cube
(i) n+8=18 (i) y=7=14 (v) Cylinder (vi) Hemisphere
(iii) (x+1)+(x+2) =29 (iv) 4n=2n+23 " 2| 1D 2.D 3-D
(Y12 (i) 7 (i) 5 (iv) 35 (V) 15 (vi) 155 Line |Square, rectangle Cube, cuboid
4 55 6. 20 7. 9 8. 90 triangle cylinder
Answers 185
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3. (i) Surfaces =3 (1) Surfaces = 6 (iii) Surfaces = 6 ’a Exercise - 11.2 )
Vertices =0 Vertices = § Vertices = 8 { e
Edges =2 Edges =12 Edges =12 : v cRles
. = Fy - X -axis:
(1v) Surfaces =1 (v) Surfaces = 1 Each large square box = 10 student,
:;g;zcj I: : g;;;;c_s 1: 0 - Scptember -:,';:I:;clnngula: bar shows number
) — N — £ August a month.
Exercise - 9.2 ) o
6‘ 3 E June
1. (i) Parallel lines (11) Intersecting lines ,5 May
(1i1) Intersecting lines (1v) Parallel lines Apri]
(v) Intersecting lines (vi) Intersecting lines o
10 200 30 40 50 60 7
2. (i) a=30°b=150° c=150° (i) r=120°p=g=60° i T LG R s O
3. (iydand £ band h, aand g cand e, m and i,0 and o, 2 o
Scale:
nand j, kand p : Vertical byr x - axis:
(ii)d and e aand h, m and k n and! \ SO s b A O
(iii) fand b, cand g iand o, jand p : + Fach rectangular bar shows a day
4. (i) x=80° (i) x=120° (iii) x=23 3 @
(iv) x=22.5 (v) x=80° z
Exercise - 9.3 ) Activity based
( Review Exercise J@ /& Meg35:83 @
— e S e
1. )¢ (ii) b (iii) b (iv)d (V) ¢ ‘ ’ G,l.r,!'.u-.-u
(vi) c (vii) b (viii) d (ix) b (x) \
4. (] ) x= 34° f ” 24?:l s. ACIIVIty bascd 5 3. @ Vertical bar graph Scale: )
X = axis:
T & Each rectangular bar shows a student
Exercise - 10.1 ) Activity based O 0 ¥ — axis:
K 0 Each large square box=Rs.10
Exercise - 10.2 ) Activity based QO Z o
. 260
P 1
Exercise - 10.3 O \' > s
A0
1. (1) 54° (1) 92° (i) 48° 2. 3° °4° o
4. (i) x=132° y=35° @ 57° 5
(iii) x = 15°, y = 156° A s
5 (i) 129° (ii) 130 (iii) 87° (iv) 68° € —Z
== & ol =
6. Each interior anglcc@:h exterior angle=120° 7. 60° i FEI e A E
. < = CE L e o = < i
% Exercise J Name of student
— — 4 Vertbeal bar graph
. = B . o Scale:
L (i) d a (iii)b (ivie (Mc (vie e\ © - axis
- v ; % Each yellow rectangular bar represent
(vii) ¢ (vin) ¢ (1x) € (x)c (x1) € oy T-shirt and orange bar represent dress
shirts
7. (i) 90° (ii) x=60°y=40° a0 i
"5 E a0 Each large square box = 10 shirts
Exercise - 11.1 ) i
i 3 S
2. (i) Ungrouped (i) Grouped (111) Grouped "
(iv) Ungrouped W
3. (i) Discrete variable (11) Continuous variable 2
(111) Discrete variable (iv) Continuous variable i
(v) Continuous variable (111) Discrete variable € ; ;. : o >
4. Continuous }_,vé; 0 E TR E
= = = e &
'\ulm ul almlu eni
186 Answers
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2.

[~

2

tn

Pocket m

(1) 80 (11) almond  (iii) 140 (iv) A
Exercise - 11.3 )
He must be happy because the end of term result is better o
English: 75  Science: 60  Mathematics: 90
Urdu: 30 Islamiat: 45
(1) likes: 3,300 , comments: 2100 |,
Inbox message: 420 ., shares: 180 =
(i1) 1200 (iii) 3,120 (iv) 420 ;5
(ii) =
o
m f
Tltketse!l.mg
Exercise- 114 )
(i) 11.86 (i) 15.4 kg (1) 20.4 m (iv) 6.8 8.
(v) 282 /km  (vi) 39.4°C
25 pages 3. 66.4 marks 4. k=367
(i) @) | @) | Gv) | M) (vi) ( i
no no no no no
Mode | mode | mode | mode | mode | mode 42'Q _
3
Median | 10 14 19 1.75 250 X
18 7. 30.05 U
( Re'view Exercise J Q x‘&
=}
. :
(i) d m}a (iii) ¢
(vi) b (vii) (viii)
(i) grouped data {nlUngmupe ased
(i) Model town , 41, 500 pc |118 ?501 e people
(i)l Name of town Train Bus
Model town 6,000 14, 000 8,500
Awan 2,500 11,250 | 15,000
rScal My, Wis Fach large square box represent 5 students, ] 1
L ¥ : Each green bar represent a class, )
vA ( Horizental bar graph ) 3,
7
6 5
4 5 6.
s
1 3
2 1.
FAU = i | i s . i I
_ ' + P x
A A 10 15 2025 30 35 40
y Number of students 3:

ik

Scale
x-axis: Each orange bar represents the weeks.
y-axis: Each large square box represents 50 bedsheets,
AY ( Vertical bar graph )
400
350
300
250
200 %
150 0
100 O
50
S + ¢ x
" E !."‘ _2r|d X 41I| Slh 6_|h
¥ @ leeks
& Key
First student: I:'
( Multiple bar graph ) Second student: [;E]

y' Days of the week
Exercise - 12.1 )
(i) 4 2. (i) L (ii) 0 Hii]L
5 6 L 12
(i) % (i) % mn% :m% 4. () Tif tii'rvl-i;}_-
(i) {HHH, HHT, HTH, THH, HTT, THT, TTH, TTTY11) %
L. AL 459 1 35
and L. e 9, =22
36 36 o000 OF 00 8 5 143
[ Review Exercise ’@
(i) b (ii) b (iii) a (iv) c (v) a
(vi) a (vii) ¢ (viii) ¢ (ix) ¢ (x) b
1 :
% 4. 36 5. equally likely %
Answers 187
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GLOSSARY

T —
Absolute Value: The positive distance from zero to any number on
the number line is called absolute value,
Algebraic Equation: An algebraic equation is an open mathematical
sentence which contains an equal signi.e
Area: The size of surface oramount of surface covered by any closed
shape s called area.
Altitude: The altitude is measure of the shortest distance between the
base and its top.
A bar graph is a graphical display of data using of
different heights.
BODMAS: BODMAS, stands for brackets, order of operation,
multiplication division, addition and subtraction.
Cube: A 3—dimensional solid body bounded by six square surfaces is

Bar Graph:

knownas cube.
Cuboid: A 3 — dimensional solid body bounded by six rectangular
surfaces is known as cuboid.

Cylinder: A 3—dimensional solid body with two circular surfaces of
equal radius and one curved surface between them is known as
cylinder.

Cone: A 3-dimensional solid body with one circular surface an
slanting surface is known as cone.

Data: Dataisacollection ofany informationor  facts. %‘
Empty Set: A set which does not contain any element is ca@ ty

set.

P
leaving no remainder. \ ‘\'
Grouped Data: The data which is gi@merva ;’s, it
provides us the information about rfm know ed data.
Graph: A graph is a diagram repfgschifig a system ofinterrelation
among two or more things by a er of lines, pictures distinctive
dots and bars etc.

Set: Asetisacollecti defined and distinct objects.
Finite Set: A seghaW ite number of elements is known as finite
set.

Infinite Set: A sethaving unlimited number of elements is known as
finite set.
Singleton Set: - A set which contains only one element is called
singleton set.

Subset: Asubsetisaset which contain in another set.

Superset: Asupersetis aset which contain another  set.

Subset: A proper subset of a set A is subset of A which is not equal to
setA,

limproper Subset: Improper subset is a subset which contains all the
elements of original set.

Natural Numbers: Natural numbers are counting numbers. 1,2, 3, ...,

are all natural numbers.

Glossary
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Continued Ratio: The comparison among three or more quantities is
called continued ratio.

Rate: A rate is a special kind of ratio in which the two terms are in
different units.

A universal set is a collection of all elements or
members of all related sets known as subsets of universal set.

Universal set:
Venn diagram: A diagram that represent the possible logical
relationship between finite collection of sets pictorially.

Pattern: A pattern is a some phenomenon that  repeats regularly
based on a set rule or condition.

Parallel lines: Two or more lines wh tends in the same
directions and remain the same distance '@ t.

Intersecting lines: Two lines that ersecting each other at a
single pointis called intersec ;

Point of intersection: The t
other.

re two lines are intersecting each

Perpendicular liz

;! @ more lines that meet or intersect each

at passes through two or more of the parallel

fosite angles: When two lines intersect at a point then

osite angles formed because of intersection.

N mpretry: r@divide an object into two identical picces.

' x ry: Ifashape or pattern is reflected in a mirror line
etry then this type of symmetry is called reflective

If a shape is rotated about a point to another

lQinna!i symmetry:
Qﬂ'on and still look the same then the shape has rotational

Even Numbers: Even number is a number which is @ of 2.
Factor: A factor is a number which divide the @ complefely, =

metry.

Order of symmetry: Number of times a shape looks the same in one
full turn is called order of symmetry.

Centre of rotation: A find point around which the rotation occurs is
called the centre of rotation.

Acuteangle: Anangle which is less than 90°.

Rightangle: Anangle which is equal to 90°.

Obtuseangle: Anangle which is greater than 90° but less than 180°.
Straightangle: Anangle which is equal to 180°.

Reflex angle: Anangle whichis greater than 180° but less than 360°.
Complete angle: Anangle which is equal to 360°,

Complementary angles: If the sum of two angles is equal to 90°, then
angles are complementary angles.

Supplementary angle:  If the sum of two angles is 180°, then the
angles are supplementary angles.

Equilateral triangle: Atriangle with all three sides are equal.
[sosceles triangle: Atriangle with 2 equal sides.
Scalene triangle: A triangle with all three sides are different.

Acute triangle: A triangle with all three interior angles are acute
angles.
Obtuse triangle: Atriangle with one interior angle is obtuse angle.



INDEX

T

Factors

Multiples

Fun Facts

Note

Remember

Thinking time
Challenge

Interesting information
Prime numbers
Composite numbers
History

Project

Indices

Go online

Division
Multiplication
Addition

Subtraction

Highest Common Factors (HCF)
Least Common Multiples (LCM)
Relationship between HCF and LCM
Summary
Integers

Natural Numbers
Whole Numbers
Number line
Absolute value
Ascending order
Descending order
Numerical value

Like integers Q
Unlike integers 0
Sum of integers @
Universal su

Finite set

Infinite set

Venn diagram

Pattern
Subtraction of integers

Commutative law of addition
Multiplication of integers

Division of integers

Commutative law of multiplication
Associative law of multiplication
Distributive law of multiplication
BODMAS rule

Vinculum

7.8,9
12,13,15
2,7
21,2324
27,3435
51,52,73
79,94,95
131,161
4.5

56,7
6.20
22,3435
9,182
182,183
378
20,3334
34,39
4245
50,51
52,184
15,16
18,26
26,27
70,71
70,75

é‘

5 26
2324
27,28
27,28
27,28
75,76
73,74
73,74
76,77
81,82
29,30
32.33
3435
36,37
37,38
3738
39,40
40,41
40,41

Parentheses

Braces

Curly brackets
Square brackets
Order of preferences
Expressions
Fractions

Decimals

Rate

Ratio

Percentage
Antecedent
Consequent
Simplification
Continued ratio
Activity

Percentage as fraction
Comparison
Percentage increase

Percentage decrea‘;&@
Set

Descriptive l'
Tabular

:®
Subset ]K
Seq u&
v

stant

erms of algebraic expression

Coefficients

Like terms

Unlike terms
Evaluation

Linear expression
Cube

Cuboid

Vertices

Edges

Symmetry
2-dimensional figures
3-dimensional figures
Cylinder

Hemisphere

Cone

lines

Parallel

cnt set K
"\@rdma

4041
4041
42,43
40,43
41,42
4243
43 44
4344
4546
49,50
49,50
50,51
50,51

Intersecting
Perpendicular
Rotational symmetry
Graph

Vertical bar graph
Horizontal bar graph
Mean

Median

Mode

Experimen

Sampl

Prope

| | rsubset

51,52 ear equation
53,54 \ Tea

54
&;
60,61

69,70
1 ?2

?3 74
73,74
73,74
73,74
74,75
74,75
81,82
84,85
86,87
86,87
87,88
87,88
87,88
91,92
98,99
107,108
108,109
129,130
129,130
131,132
130,131
132,133
130,131
131,132
129,130
131,132
131,132

Perimeter
Volume

Surface area
Rectangle

Square

Altitude

Trapezium

Isosceles

Scalene

Reflective symmetry
Bisector
Perpendicular bisector
Line segment

Ray

Angle bisector
Acute

Obtuse

Data

Statistics

Probability

Grouped

Ungrouped
Continuous

Discrete

Multiple bar graph
Pie chart

Events

Compound

Simple

Probability formula
Equally likely event
Not equally likely event

Index

131,132
130,131
136,137
138,139
164,165
165,166
173,174
173,174
178,179
179,180
76,77
76,77
76,77
96,97
107,108
107,108
107,108
106,107
108,109
109,110
113,114
117,118
115,116
115,116
136,137
142,143
142,143
143,144
158,159
158,159
144,145
144,145
161,162
163,164
178,179
91,162
162,163
162,163
162,163
164,165
170,171
177,178
180,181
180,181
180
180,181
180,181
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Mathematical Symbols / Notatoins

Symbol || Name Symbol | Name
= equal to x multiplication
+ not equal to = division
> greater than | 1 absolute value
< less than = 1 implication
<

less than or equal to v 0 for all

’
set brackets

+ addition empty set

- subtraction
belongs to
= S
= subset
e does not belong to
c .
proper subset
=3

( parenthese
superset ‘~ ’ 6
L perpendicular Q @\ parallel
\ % 55 approximately equal to
T

pi

Z ang
: . b K( u universal set
L 6\‘ b J
N S
<

eference Books

IV

greater than or equal to

Q %

.

%o percentage

»  Common core standards fof middle school Mathematics by Amitra Schwols, Kathleen Dempsey and John Kendall.

»  Thepraxis st Q}anion middle school Mathematics by ETS.

»  Oxfo mus Mathematics 7" edition published by Oxford University press.

»  New a@djtional Mathematics by Ho so thong, Khor Nyak Hiong published by EPB PAN PACIFIC.

»  CBSE Mathematics for grade—6. Written by R. C. Yadav.

»  Principal of Mathematical analysis by Walter Rudin. 3" edition.

»  Mathematics 6 published by PTB published in 2018.

»  Mathematics 10 - AJK textbook board written by Mr. Wagas Ahmed published in2017.

»  Math Mammoth-Grade-6. A work text south African version written by Maria Miller.

#  Solution for all Mathematics Grade-6, Learner’s Book illustrations and design macmillan South Africa (pty) Ltd, 2012, and written

by Kaasief Hassan, Connie Skelton and Sari Smit.

190 Mathematical Symbols
NOT FOR SALE-PESRP




