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Domain 1 Numbers and Operations

Sub-Domain (i): Real Numbers

[ l e s
’ = -.*f 5
Students’ Learning Outcomes O ‘-\_ o 1 b
\0 \ @ 9 o 9
After completing this sub-domain, the students will be able to: \.
o differentiate rational and irrational numbers e demo t propertles of real numbers
e represent real numbers on a number line andﬂﬁfﬂ sets with respect to addition
e demonstrate decimal numbers as mulfiplication:
terminating, non-terminating, recurring and losure property
non-recurring ¢ associative property
e solve real life situations/word problems ( ) * existence of identity element
involving calculation with decimals and .;. cx1stcnce of inverses
fractions 01n1nutattve property
* identify the absolute value of a real nu trlbutlve property of multiplication over
e demonstrate the ordering propertles of add1t1 on/subtraction
numbers.

Aslam explains the concept '} ; ' What are the
of negative numbers - uses of negative

through the example of a : — number?
water well. : =




. 2 / Mathematics 8 \
1.1.1 Real Numbers (R)

Numbers are the roots of Mathematics. We use these numbers in our daily life. Before discussing real
numbers, we discuss some other numbers.

N

[[ Real Numbers

-Need to know!

All the numb N, W, Z, all rational
and irratigne mbers) are real
Q et of real numbers is

Irrational
Numbers

(i) Natural Numbers (N)

Natural numbers start from digit 1 and the set of naturay@ is represented by N. i.e.,
N={1,2,3,4,...}

(ii) Whole Numbers (W)

If we include zero (0) in natural numbers gzZSe nu!@become whole numbers and the set of
= -

whole numbers is represented by W. i.e.
(iii) Integers (Z)
If we include negative numbers in @ numb then these numbers become integers and the set of

integers is represented by Z. i.e. ; E3 Edou)

(iv) Rational T\umhe&

The numbers which c te rm of p ,where p,qe Z,and g #0, Key fact!

are called rational ers. For example, ; 35 0 ,28, ::_‘; 263 ;2 15etc. are f;’jﬁf:f"g;' i:ﬁ?:;
all ratlonaal$ . The set of rational numbers is represented by Q. Rational Y
numbersc be represented in decimal form which has two types.

(a) Terminating Decimal Numbers

Terminating decimal numbers are the decimals which have finite number of digits in its decimal part.
For example: 0.4, 3.14, 0.375 etc. All terminating decimal numbers can also be written in fraction.

For example: 0.4 = % , 3.14= L ,and 0.375 = 2etc.
5 50 8

(b) Non-Terminating and Recurring Decimal Numbers

The decimal numbers in which one digit or group of digits repeat again and again infinite times in its
decimal part are called recurring decimal numbers. It can also be written in fraction. For example:

% =(.,22222..... ; % =0.363636,... ; % =0.434343,.. % =1733333.... ; 2?2 =3.142857142857,..

P>
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/ Real Numbers

(v) Irrational Numbers (Q')

The numbers which are not rational are called irrational
numbers. The set of irrational numbers is represented by Q'. Value of 7 and E2 are not equal. el 154

For example: V2 =1.41421356,...; 7 =3.141592654 ....;
All the non-terminating and non-recurring decimal numbers

\3

E}D Important Note!

. i 22
rational number but value of 7 and — are

are irrational numbers. very very close but we cannot write them
equaI It can be wnttcn as T = 2
J
Real Numbers Cf"
Real numbers are the union of y integer is a rational
rational and irrational numbers. mbt,r

. All the rational numbers can be
@ written in decimal fraction but
& all decimal fractions are not

rational numbers.

Rational Numbers Irrational

/\ o

Non-Terminating and
Non-Recurring Decimal
Numbers

5.23456789... ,0.0289537...

Terminating Decimal Numbers N
Rec m}bnbers
0.45,7.215

Example 1: Separate rational Q%ratlo bers
(i) QQ) 8.04 (i) = (iv) %
(v) 2 vi) 63 (vii) 0.33333... (viii) O

Solution: (1 @ince 17 is not perfect square and J17 is non-terminating non-recurring, it is
irrational.
1)  Since 8.04 is terminating decimal number. So, it is a rational number.
(111)  Since the value of 7 is non-terminating and non-recurring, it is an irrational number.

(1v) 27 is in the form of rational number, it is a rational number.

(v)  2is an irrational number.

(vi) 63 can be written as 6—13which is in - form so, it is a rational number.

(vii) 0.3333... is recurring decimal number so, it can be written as% . Therefore, it is a
rational number.

(viil) O can be written as% , SO it 1s a rational number.

P =, Gy
NOT FOR SALE-PESRP



4 /_ Mathematics 8 \

1.1.2 Representation of Real Numbers on Number Line

To represent the real number L on the number line, we divide each unit into 'm' equal parts.

m
For positive numbere.g., ?f—? » the “/th” point of division is represented to the right of the origin.

For negative number e.g., —f’% . the “/th” point of division is represented to the left side of the origin.

Example 2:  Represent the following numbers on the number line. c{fﬂ— Kee q n mind!
. 7 ‘s 1 er line always goes
() 5 (1) T3 Grecticms from zero(0)
: . . 7 ) 5 and right directions.
Solution: (1) — = |- = -
5 > 5

z + ~ Keep in mind!
T T T T S A A l ir&g’ | [ ———
4 7 46 5 4 3 -2 - 0 1 2 3 4 5 8 5

i &
To represent the rational number 5 on the number lmA e distance between | and 2 into five

S

equal parts. Take two parts to the right from 1.

5 Qe

To represent the rational number — 1 on t %@wde the distance between 0 and —1 into

3
three equal parts. Q

Take 1 part to the left from 0 °\ ‘\
I

9
@'& .--‘ i i>x

-1 0 1
1.1.3 Absolu lue of Réal Number
The absolute vgl modulus) of a real number x (represented by |x‘) is the non-negative value of x.
me§a

For exam solute value of 4 is 4 and absolute value of —4 is also 4. We can write it as:
| 4 | - Showing the absolute difference
or | ] | =4 between two real numbers x and y.
- x—y|l=|y-x
The absolute value of a real number may be thought of its distance R lx=yl=1y=x]
from zero along real number line. Furthermore, the absolute value of v v
difference of two real numbers is the distance between them. For T

example, the absolute difference between—3 and 2 is: Try yourseifi

|3-2]|=|-5]| =5 The temperature of city “A” is
33°C and city “B” is 40°C.
|2— (—3)| = | 2+3 | = | 3 | =5 Can you find out the absolute
So, —3 and 2 are at a distance of 5 units apart. difference between them?
—

o
NOT FOR SALE-PESRP



/ Real Numbers _\5

1.1.4 Real Life Situations Involving Fractions and Decimals

Example 3: How many pieces of Z metre of ribbon can be cut from a ribbon which is % metres
long?

15
Solution: The length of the ribbon = ? metres

1
The required length of each ribbon = 2 metre

To find out the number of pieces of ribbon of required length, we will h@m divide %by% :

- 1,1 \‘9

2
Number of pieces of ribbon = L5 x 4 4&
2
Thus, the total length of ribbon can be cut j equal parts of length % metre.

Example 4:  Azhar ran 325.650 km on a jogging tyfick in the first month and 410.350 &m in the second
month. Find the total distance d in both the months. Also tell how many

kilometres did he cover per day, in“fe first ?
Solution: To find the total distance, we &have to th the distances.
325.650 +410.350 = km

;month = 2350 =10.855km

Per day distance (k Qd in t‘
So, Azhar covere S ; oth months
and 10.855 k@@ es co per day in the first month.

f V‘Exerc:se 11 )

1. Identif @)T the following fractions are terminating and which are recurring decimal fractions?
M (i) % (iif) % (iv) % ) % (vi) %
(vii) % (viii) 30 (ix) % (x) % (xi) é (xii) %
(xiii) % (xiv) % (xv) % (xvi) % (xvii) % (xviii) %

2. Separate rational and irrational numbers from the following:

(1) V5 (i) = (i)  2.152 (v)  0.818281828182..... (v) 2.751

(vi) % (vii) 14  (vii) 25
.

NOT FOR SALE-PESRP
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3. Represent the following numbers on the number line.
(i) 21 (ii) _33 (i) V11 (iv) 2 vy =2 (vi) /31
+ 3 2
4. Find the absolute value of each of the following:

(1) 15 (i) =21 (i)  -36 (iv) -9 (v) -100 (vi) 88

5. Fine the absolute difference between each of the following:
(1) ~7 and—2 (i1) 8and -3 (111) —Sand] (iv) 3

0. 50= kilograms of rice is to be packed equally in 5— kilograms packe ;
; Kilog p qually in 5> kilograms packetCy

(a)  how many packets of rice will be packed? !\'3

(b)  how much rice will be there in 8 packets of mass&; ams?

T To decorate a birthday party, Zara used ribbons of, %o cotours. The length of blue ribbon is

lS% metres. The length of green ribbon is - he length of blue ribbon.

(a) What is the length of green ribbon?
(b)  Find the total length of both the r{

8. 1£230.75 kilograms of jaggery powde&sto e pa Q&ua]ly in the packets, each packet contains

2.5 kg of jaggery powder. Find the n packets. Also find how much jaggery powder
will be there in 15 packets ofmaé

9. Zeeshan wants to fill 137.5 petro botlles Find the number of bottles if:
(a)  The capacity of e ﬂgle i

(b)  The capac1ty 0 a bottl 5 lltres
(c) Also tell h $ I be there in 18 bottles of capacity 6.25 litres each.
1.1.5 Propertj of eal ninmbers
The following pr, s are held in real numbers:
Properties Examples

(i) Clositte Property w.r.t Addition

©  If we take any two real numbers, then their sum is also
a real number. It is called closure property w.r.t

addition. © —5and 11 e R,
VabeR = a+b€<R -5+11=6€€R

(ii)  Closure Property w.r.t Multiplication

© If we take any two real numbers, then their product
is also a real number. It is called closure property
w.r.t multiplication. © —5and 11eR,

VabeR = a.beR (-5) x (11) = -55¢R

_ o <
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/ Real Numbers _\ z

Properties Examples

(iii)  Associative Property w.r.t Addition

© Ifa, b and ¢ are any three real numbers,
then

(a+b)+c=a+(b+c) © (7+4)+5=7+(4+))

(iv)  Associative Property w.r.t Multiplication
© Ifa, b and ¢ are any three real numbers, \ l

then Q
(a-b)-c =a-(b-c) © (7-4)-5=7®
(v) Additive Identity Property \p

© If a isreal number, there is a unique number +
zero (0) called additive identity such that: «@
a+0=0+a=a © 2%0=0+2
(vi)  Multiplicative Identity Property
© For any real number a, there is a unique nu
one (1) called multiplicative identity suc t:
al=l-a=a 2<1=1-2
(vii) Additive Inverse Property & %
© For any real number a, there gxist umq% Additive inverse of 8 is — 8
number — g called addltlve i eof a Since 8+(-8)=0=-8+8
a+(-a)=

(viii) Multiplicative I v rope
© Ifa=0 1s a r&a& er, sts a unique real] © 7 and % are multiplicative inverse of
number 1 ¢ ed multiplicaiwe inverse of a such

each other i.e., 7- l =1= 1.7

@ 7 7
$ a_z =_ or é.é:]: E.E
5 3 3 5

1
Remem-ber % and %are multiplicative inverse of

R h Itiplicative in J
0 €R has no multiplicative inverse each other

(ix) Commutative Property w.r.t Addition

© If @ and b are any two real numbers,

then a+b=bh+a © 13+7=7+13 ; B3+/5=5+3

(x) Commutative Property w.r.t Multiplication
© Ifa and b are any two real numbers,

then a-b=b-a o 13x7=7x13 ; V3x/5=+5x%43

P =, gy
NOT FOR SALE-PESRP
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(xi)

Properties

Distributive Property of Multiplication

over addition
© Ifa, b and ¢ are real numbers,
then

Examples

© Ifa=2,b=3,c=4then
2(3+4)=2-3+2-4

a(b+c)=a-b+a-c 14 =14
or or (2+3):4=2-4+3-4
(atbc=a-ct+tb-c )N
1.1.6 Order (Inequalities) of Real Numbers O

(i)

(i)

(v)

Properties
Trichotomy Property
VabeR

Exactly one of the following holds:

© a<b ora>b or a=b

Transitive Property
Yab ceR

®© Ifa<band b< ¢, thena < CQ
Addition Property .
Yab ceR O
© Ifa<b, thena+c~< g
or
© Ifa> b, then ir o
Subtractio roperty -\:
Y ab c
@ Jfa< a—c<b-c
o If ,thena—c>b-c
Multiplication Property
Ifa<bandc> 0, thena.c< b.c

or
o Ifa<bandc< 0,thena.c> b.c

@

Write the multiplicative property fora>b J

©

kP

©

in mind!

Examp@

stands for “for all™ J

7<&) #10and 7 # 10

Q8>sa\@)>4 = 8>4

© Ifa>bandb> ¢, thena> ¢
or 6\

%and5<6 =2<6

S=7ande=2= S5+2=T+21e,7<9
or

10>8andec=2 = 10+2>8+21ie,12>10

10<1landc=2 = 10—-2<11-21ie.,8<9
or
13>9 andc=2 = 13-2>9-2 1e,11>7

5<8andc=2 = 5-2<8-2i.e,10<16
or
5<8andc=-2= 5(-2)>8(-2)i.e.,—10>-16

Remember!

If we multiply or divide an inequality by a negative
number, then the inequality sign is always changed.

o
NOT FOR SALE-PESRP
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Properties
Division Property
© If a<bandc> 0, then" <% °
or
© Ifa<b,andc<0,then%>% ©

Try yourself!
Write the division property for a > b. J

@ If a and b both are positive (+) or €]
both are negative (), then

a<bs i}i
a

or
¥ 7

>h =
a¢:>ab

6<9andc=3 =

6<9andc=-3=>

Examples

6 9 .
3 <3 g2 3

or

6 9
—_— T — s
18 2=-—3

-
P

Q& )

r (Sxewl 1.2

Identify which properr@a[ me'%bls used in the following:

(i)  11+0=J1 Q)

(iii) 12 12) 0

&\BER

22x1=22

< .5 (i1)

(1v)

(vi)

(vii) (viii)

(ix) (@19+12)+8=19+(12+78) (x)

89x1=89

V27 +0=+27

r+(=m)=0

(xi) (xit)

(x111) (x1v)

(xv)

x(y-z)=(x-y)z
14+20=20+14

—3+(23+48) = (-3+23)+48

12x 46 = 46x 12

Xy = yx

= <,

NOT FOR SALE-PESRP
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2. Identify which order property is used in the following:
’ i 7 : 9 20
i 15 i =20 i — A% -— v -
(1) (i1) (111) 9 (1v) T (v) >3
: e 2 wax: L .
(vi) 1 (vil) == (viii)) — (x) =7 X) 12
_ 3 > X (
3. Identify which order property is used in the following:
(1) xX<yorx>yorx=y (i1) a> b:% <% 3 0
(iii) a>b=a-c>b-c iv) 5>2=5.¢<2:¢: \lﬁ
V) 7>zandz>5=7>5 (vi)  10<15=10.c2G) ¢ < 0
(vii) X<Y=> X—-W<y—w (vill) x<z= %4!\, /> ()
~
4
SUMMARY
= The numbers which can be written in the form , where p,q € Z and ¢ # 0 are called rational

numbers. Q
B Decimal representations of rational num!Qa f two types:

(1) Terminating decimals %‘il R@g decimals
o Terminating decimal numbers are the {cgimal h@ave finite number of digits in its decimal part.
® The decimal numbers in which digit or of digits repeat again and again infinite times in
its decimal part are called reg decimdl numbers.
. The numbers which are n nal &(@ed irrational numbers. The set of irrational numbers is
represented by Q'. %
° All the numbers v T l@lonal and irrational numbers) are real numbers. The set of
real numbers i sente
. The absol ue (or modulits) of a real number x (represented by| X |) is the non-negative value
of x wi % Ccping in view its sign.
. Ifw y two real numbers, then their sum and product is also a real number. It is called
clo property.
@ If a is areal number, there is a unique number zero (0) called additive identity such that
a+0=0+a=a
- 1 is called multiplicative identity, such that a-1=a=1-a
© The real numbers hold the following properties:
(i) Closure property (11)  Associative property
(i) Additive identity property (iv)  Multiliplicative identity property
(v) Additive inverse property (vi)  Multiplicative inverse property
(vil)  Commutative property (viii)  Distributive property

NOT FOR SALE-PESRP



Sub-Domain (ii): Estimation and
Approximation

Students’ Learning Outcomes

oF

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

e round whole numbers, integers, rational numbers e analyze approxi rror when numbers or
and decimal numbers to a required degree of quantities are r
accuracy e solvereal Iiiz : ions involving approximation

A

K-2 is the 2™ highest mountain in the world. It
is situated in Gilgit Baltistan at the border of

Pakistan and China. Its height is 8611 metres. Can you round the
height of the K-2 to
the 2 or 3 significant

figures?
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1.2.1 Round Whole Numbers

Sometimes, in our daily life, we are unable to find out the actual value of any Estimation

item, then we have to estimate/round the values to the required degree of A process in which we
accuracy. For example, if the cost of a biscuit packet is Rs. 19.75, in such found e nimber the
situation, we are unable to pay amount in decimal form. That’s why, we have 32;1“:;::2;?’"&

to pay Rs. 20 after rounding.

Noor purchased
343 metres cloth.

Noor does round the length of
the cloth to the 2-significant
figures i.e. 340

Ayesha does round the length of
th to the 1-significant

A figure i.e. 300 metres

Can you tell that w {Cg\h %{‘89 Remember!

When a number is rounded to a greater
number of significant figures, then
Noor is more curate Degause he rounded the that number is called more accurate.

length e cloth to the 2-significant figures.

ificant Figure

. Remember!
¢ first non-zero digit of the number from the
leftis called the first significant figure. All zeros ¢ s.f. stands for significant figure.
between non-zero digits are also significant. ¢ d.p. stands for decimal place.

Example 1: Round 548735 to the given degree

of accuracy. Key fact!

(1) 1 significant figure.
(1) 3 significant figures.
(111) 5 significant figures.

To round whole number to the required degree of accuracy.
* Lookatthe digitnextto the required degree of accuracy.
e [fthedigitis 5 or greater than 5, we will add 1 to the digit

Solution: (i) 548735 = 500000 (1 s.f.) of the required degree of accuracy.
(ii) 548735 = 549000 (3 s.f)) e Ifthe digit is smaller than 5 we will leave the digit as it is
(iii} 548735 = 548740 (5 s.f)) ke given on the required degree of accuracy. J

\

_ . "
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Ahmad says the cost
of one litre petrol is
Rs. 150.40

Azra says the cost
of one litre petrol is
Rs. 150.4

Can you tell that who is more accurate?

. Ahmad is more accurate because he rounded the cost of
< one litre of petrol to the maximum degree of accurac
(5-significant figures) as compare to Azra.

All non-zero digits are significant and g1l ZIS

zero digitare not significant.
between non-zero digits are mngQ

& (&Q) _._ A5)) Try yourself!

1.2.2 Round Decimal Numlr& % How many significant figures

does 0.00295 have?

,.:;,;@‘— Keep in mind!

In decimal part of a decimal number,
all zeros after a non-zero digit are
significant and all zeros before a non-

-

Example 2:

*
Round 87.5376 to the given degr; @:cur&@

(i) 1 decimal plac

(ii) 4 signific @
(1) 3 decmln& e The digit next to 2-decimal places i.e.,

"7" is greater than 5. So, round the digit

Solution: 3 up to 4 and remove all the next digits
(1) '@76 87.5(1d.p.) towards its right.
(11) 5376 = 87.54 (4 s.f)
(iii) 7.5376 =87.538 (3 d. p.)

Try yourself!

Round 54285 to the

Example 3: b
4 significant figures.

Round 0.0785229 to the given degree of accuracy.

(1) 3 significant figures
(i) 5 significant figures

The first significant figure is 7, the second is 8
and third is 5. The digit to the right of 5 is 2 and
it is less than 5. So, 5 stays the same and
remove all the next digits towards its right.

Solution:

(i) 0.0785229 = 0.0785 (3 5.f.)
(i) 0.0785229 =0.078523 (5 s.f))

P
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1.2.3 Round Negative Integers

The method to round negative integers is different from the method used to round natural numbers.
Example 4: Round —234576 to the given degree of accuracy.

Remember!
(1) 3 significant figures In negative integers, the number which
(ii) 5 significance figures is close to the zero (0) is greater

number. While the number which is far
from the zero (0) is smaller number.

Solution: |
% If we want to round the number towards ?w }
(1) —234576 = -234000 (3 s.f.)
If we want to round the number zero (0).
= —235000 (3 s.f.)%
- ’;! If we want to round the n wards zero (0). J
(11) =234576 = —234570(5 s.f)

/{ If we want to round the nummé&ay from zero (0). J
—234580

Example 5:Round —48.3567 to the given degree of c@

(1) 3 decimal places (i) 5 m@can‘[ ﬁg@
Solution: \

fwe number away from zero (0). J
(1) —-48.3567 = -48.357 (3 d.
@ round the number towards zero (0). J
—-48.3567 = —48. 35 ) v

@ f we round the number towards zero (0). J
(i) —48.3567 4 6 (5 N

If we round the number away from zero (0).
—48.355@—48.357 (5 s.f.)% |

1.2.4 Ro ational Numbers
Example 6: Round 1??‘[0 the given degree of accuracy.| Example 7: Round % to the given degree of
(1) 2 significant figures accuracy.
(11) 5 significant figures ) 2decimal places
(i) 3 decimal places
Solution: Solution:
" 17
(1) — = 5.66666 =5.7 (2 s.f) _ 235
3 (1) 5—839285? 8.39 (2d.p.)
g 17 _
(i1) i 5.66666 = 5.6667 (5 s.f.) (ii) %85_ 8392857 = 8.393 (3 d.p.)

NOT FOR‘{E-PESRP
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1.2.5 Analysis of Approximation Error
Example 8: (i)
(i1) Calculate its accurate value
(iii)
where 4,53 ~
786 =~ 800
5 + 800 = 805
Approximated Value = 805
(i1) 4.53+786=790.53

Accurate Value = 790.53

5 and

Solution: (1)

(1ii)  Approximation error

= 805
Approximation error =

[Example 9:  Calculate approximated value, accurate v &

Solution: Approximated value =1.45~1 ;

Approximated value =

x 56
Accurate valye &
ur. E

Apprommatmn@ A
: 5- 25
Approxi n errc% 45

1.2.6 Real I@ltuatmn Involving Approximation
1

inimum distance between the earth and the

Example 1

on is about 363104 km. Round the number
according to the given degree of accuracy.

(i) 3 significant figures.
(11) 5 significant figures.

Solution: (1) 363104 =~ 363000 (3 s.f.)
(11) 363104 ~ 363100 (5 s.f)

Work out an approximation of 4.53 + 786,

; 23.5~24 .

Compare your approximate and accurate value and find the approximation error,

b _. rd
-9~ Keep in mind!
' ion error is also

@ btas. The symbol =
Orpproximation.

= Approximated value -\,-}(?curate value
: 799%@
14.47

approximation error of % .

-@ Keep in mind!

Appr0x1mat10n error is
numerical value, which
tells us how far is the
approximated value from
lhe actual / accurate value. >

urate value — Approximated value

Earth

(

Exercise 1.3

J

1. Round the following numbers to the given degree of accuracy.

(1) 4763 (2s.1) (11)
P

785029 (3 5.f)

(111) 8095321 (4 s.f.)

—
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(iv)  0.0289357 (5 s.f)) (v) 2345987 (5 s.f) (vi) 0.780247 (4 s.f)
Round the given decimal numbers to the stated number of decimal places or significant figures.
(i) 2.785 (2 d.p) (i) 88.9856 (4 s.f.)
(i11)  15.3456 (2 d.p) (iv) 10.4579 (3 s.f)
Round the integers away from zero (0) as given.
(i) ~ 23.456 (1d.p) (i) — 45325 (3s.f)
(i) = 17.7898(4 s.f)) (iv) 1172859 (5s.f) Q
Round the rational numbers to the stated number of decimal places or @ ant figures.
(1) ? (3d.p) (i1) ? (2d.p) (iii) d.p)

: 22 . 25
(iv) == @3dp. (v) —(55.L ,(s\ —4sf

. (3dp) ( ) = (4s.f)

Write the number of significant figures in each @f%c;lowing:
(i) 0.0028 (i) 25901 1)y 0.1080 (iv)  0.000235
Compare your approximated value with Qccurate alue and also find an approximation
error.

(i) 3.78+1.98 (ii) 330 ; 35+30.15 i) 133+8.95

o 4593-3690 5.36
The total length of the Grqat of Cl@s 21196.18 km. Round the number to 1 decimal place

and S-significant figures
The diameter of eaﬂ%{ 42 und the number to 3 and 4 significant figures.
‘0 F; summary  J
s Tor le number to the required degree of accuracy:
© ook at the digit next to the degree of accuracy.
o Ifthe digitis 5 or greater than 5, we will add 1 to the digit of the required degree of accuracy.
3 If the digit is smaller than 5, we will leave the digit as it is given on the required degree of
accuracy.
® s.f. stands for significant figure.
® d.p. stands for decimal place.
® The method to round negative integers is different from the method used to round natural numbers.
e In negative integer, the number which is close to the zero (0) is greater number. While the number
which is far from the zero (0) is smaller number.
o Approximation error is numerical value, which tells us how far is the approximated value from the
actual / accurate value.

P> -y,
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Sub-Domain (iii): Square Roots and

Cube Roots

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

| Students’ Learning

recall squares and cubes of natural numbers up to
3-digits

method up to 5- digits

Cubes and Cube Roots

e calculate cube rpQ q :ﬂumber up to 5-dgits which

Square Roots are perfect cub prime factorization method
compute square root of: o apply cubesantiewbe roots in real life situations/word
e anatural number problefis l/
e acommon fraction Advancéd ditional
o adecimal com * e square root of:
e given in perfect square form by prime factorization @ al number

acommon fraction

calculate square roots up to 4 digits with maximum
2-decimal places which is not a perfect square

apply square and square roots in real life sltuatlonsKQ

adecimal
given in perfect square form by division method up to

\@ts

lﬁose plants in rows and
@1 in her home garden as

Can you tell
how many number
of rose plants
Nida can grow?
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1.3.1 Squares of Natural Numbers

When a number is multiplied by itself, then the product is known as the square of the number i.e,
the square of x is x X x = x?

For Example: 3x 3 =32 =9
Read as square of 3 is 9

5x 5 = 5% = 25(square of 5 is 25) \l

Finding perfect square of a number
A natural number is called a perfect square, if it is the square of another n mber. e.g., the number

4 is a perfect square because 4 = 27, ‘\'

Similarly,

Similarly, 25 is a perfect square because 25 = 5% and so on. @
Try yourself!
Now, we learn to find a perfect square of a number:
. Can you find out the perfect
Example 1:  Find the perfect square of 13 @ square of — 47
Solution: The perfect square of 13 is &

132 = 13%13
= 169 Q
Establish patterns for the squares od ural cgﬂwers
We know that 4> = 4 x 4
We can also write the square of 4 in
42 = 14+2+3+4+ )@ 16

Similafly 5% = 1+2+3$ 342K

And 62=% +2+1 =36

So, we observed t square of any natural number can be found with the help of summation of above

patterns. Q)
12 $ 1 =1
2’ 1+2 +1 = 4
3% 1 +2+ 3 +2+1 =9
4 1+2+3+ 4 +3+2+1 =16
5 1+2+3+4+ 5 +4+3+2+1 =725
6° 1+2+3+4+5+6 +5+4+3+2+1 =36
7 1 +2+3+4+5+6+7 +6+5+4+3+2+1 =49
8’ 1 +2+3+4+5+6+7+8 +7+6+5+4+3+2+1 =64
9 1+2+3+4+5+6+7+8+ 9 +8+7+6+5+4+3+2+1 =8I

10°1+2+4+3+4+5+6+7+8+9+10+9+8+7+6+5+4+3+2+1=100

NOT FOR SALE-PESRP
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In the above pattern, we notice that:

(i)  Each row starts and ends with digit 1.
(i1) The digits increase up to the number whose square is required and then decrease.
(ii1) The number of digits in each row increases by two digits.
(iv) The difference of any two consecutive squares is an odd number.
(v) The number of digits in a particular row is the addition of the number and the previous
consecutive numbers whose squares are to be found.
Consider another pattern of squares of natural numbers. Sum {@d numbers

(i)

(i1)
(iii)
(iv)

(v)
(vi)

7+9
In the above pattern, we notice that: E

]2

|
22 1+ 3 O =4
3? 1+3+5 \\'0 =

4 1 +3+5+7 + =16
5 1+3+5+7+9 @ =25
6 1+3+5+7+9+11 =36
e 1+3+5+7+9+11+13 =49
8* 1 +3+5+7+9+11+ =64
9 1+3+5+7+9+1l )1&15+17 =8l
10 1 +34+5+ +]®+15+17+19 =100

The summation is in ascending
The square of each number is of odd numbers only.

Each row of the pattern st umber 1.
The number of odd n n eatbliv is equal to the number whose square is to be

found.
The sum of each r qua h& required square.
The last oddA 1s one less than the double of the given number.

Exercise 1.4 }

L Find @rc of the following numbers:
(i) 11 (i11) 19 (iv) 25 (v) 37 (vi) 75

2. Wnte the summation patterns for the following squares.

(1)

6° (ii) 72 (iii) 4° (iv) 5° (v) 3? (vi) 82

1.3.2 Square Roots

Finding the square root of (a) a natural number (b) a common fraction (¢) a decimal
given in perfect square form, by prime factorization and division method

(a) Finding square root of a natural number
o By Prime Factorization Method

First of all, find prime factors, then make pairs of these factors. Choose one prime number from each pair
and then find the product of all those prime factors, which will be the square root of the given number.

= <,
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Example 2:  Find the square root of 12100

| 1
i —  Key fact! )
Solution: 12100 =2x2x 5x 5x 11x 11 T Square root and square are
2| 6050 .
; inverse of each other. The
V12100 = +2x2x5x5x11x11 5| 3025 symbol used for square root is
— _5 605 « [ 7.1tiscalled radical sign.
= 2 w3 xll
11 121
= 2x5x11 TIET 6&
12100 = 110 — 1 0

Example 3:  Find the square root of 225 \\'Q
Solution: 225 = 3x3x5x5 +

— SR
V225 =+/3x3x5x5 = Is the index of each prime
= 3«5 & 5
=15 :

factor should be even to find

out square root? Why?
" 225 =15 Q

Example 4:  Find the square root of 1600 1600
Solution: 1600 = 2x2x2x2x2@x5 (a_z
2
2]
2]
2]
5]
5]

J1600 = \/2x2x2f\@‘2x®

=2% 2%

Canyousolve? J

o -]

mz& eo

@ :
@ By Dwjsion Method
To find the square root of natural numbers by division method, we will proceed as under:

(1)  Make pairs of digits from right to left. If the number of digits is even, we have to complete pairs.
If the number of digits is odd, the last digit on extreme left will remain single.

(ii) Look for the numbers whose square is equal to or less than the number of extreme left, which may
be a single digit or a pair. This number will be divisor as well as quotient.

(iii)  Subtract the product. Bring down the next pair to the right of the remainder.

(iv) Double the quotient and write as divisor as ten’s digit.

(v) Look for the number whose square will be equal to or less than the dividend. Write that number
with the right side of the quotient as well as with divisor at unit place.

P>
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Example 5:  Find the square root of 1024

Solution: )
3 1024
.
62 124
—124

. -
Example 6: Find the square root of 15129 O
Solution: 123

1| 15129 +
~14 &@
22| 4l

—44 @
243| 729 &

~729 C)

8 Find the square root of the fo@@ by p ctorization method:
(1) 784 (i) 122 (w) 4225 (v) 5184 (vi) 7744
(vil) 1296 (viii) (IX {\} 51529 (xi) 418609 (xii) 240100

2. Find the square r t@ follo y division method:
(i) 1369 A 36 ] 50625 (iv) 103041
(b) Finding sﬂ@e root of a common fraction

We know zl:tion 9" 4 is numerator and 9 is denominator. The square root of a fraction is equal

to the square Yoot of the numerator divided by the square root of the denominator. This is illustrated with
the help of following examples:

Example 7:  Find the square root of 1%

Solution: 1136 _2x2x3x3
25 25 5% 5
e
25 25
_ mxﬁ:b&;:ﬁ:ll
J3x5 5 5 5
P
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Example 8: Find the square root of 9%

Solution: 67 _1156

21 121
Now [,.67 _ [1156 34 11
121 V12 3 1| 121
V1156 64| 256

2l 2560 21
34 % 0
R

(o N )

L. Find the squale root of the @ mﬂ@ ns by prime factorization:

13 676 24

; 49 - B 676 3 224
(1) (i1) @ u\' (1v) 36 (v) 79 (v1) 25
2. Find the sqan @g fracnons by division method:
: 144 . 169 41
169 541
(1) (1) 756 (111) 64
(c) Fiw‘ are root of a decimal

o By e Factorization
We convert the decimal to common fraction and then find square root.

[Example 9:  Find the square root of decimal 2.25
25
100

Solution: 2.25 =

225 /225  3x3x5x5
100 V100 v 2x2x5%5

V3x3x 5% 5

\/ 2x2x5%5

N'oT'ron‘sﬁ:;E RP
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_ 3x5 _ 15
2x5 10
= 1.5
J225 = 15
Example 10: Find the square root of 1239.04
Solution: 1239.04 = 123904
100

123904 \/2><2><2><2><2><2><2><2x2><2><11><11 O

100 2x2x5x5 O

3 \/2x 2% 2x 2x2x 2% 2x 2% 2% Z;qléi
2x2x 5% 5 @

2x 2x 2x 2x 2x11 352&

2x5
V1239.04 35.2 &

By Division Method

For using this method, the following steps will

(1)

(ii)
(iii)
(iv)
(v)

This method is illustrat

Example 11: Find th&re rod 80.9025

Solution: 1 x21=21
Q) 13.45 2 x 22 =44
i Y& pacsz (3x23=6D
$ 180.9025 4x24=96
-1 |
23 80 1 x 261 =261
-69 l 2 % 262 =524
264 1190 3 x 263 =789
~1056 | 4% 264 = 1056 >
2685 13425 5 x 265 = 1325
—13425 I x 2681 = 2681
0 2 x 2682 = 5364
3 x 2683 = 8049
J180.9025 =13.45 4 % 2684 = 10736
5 x 2685 = 13425>

Make pairs of digits on the left side § he%em.@‘ : from right to left.

Make pairs of digits on the right side? point from left to right.

If the number of digits is odd e nght the decimal point, then write 0 along with
the last digit while makmg om le to right.

Place the decimal poin uot e bringing down the pair after the decimal point.
While bringing down e place a zero in the quotient.
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Example 12: Find the square root of 0.053361

Solution:

0.231

210.053361
—04 |
43 133

-129

461 461

—451 \&
0 O

70.053361=0.231
r Exercise 1.7 @

1. Find the square root of the following decimals by p factorization:
(1) 1.21 (ii) 0.64 % (i) 7.29

(iv) 144 (v) 1.69 (vi) 12.25
2. Find the square root of the following de d1v1510n method:

(i) 0.3249 (i1) 1 (i) 10.24
(iv)  20.5209 (v) & (vi) 1866.24
(vii)  0.680625 (ix) 1281.64
1.3.3 Find Square Root* Whlch is Not a Perfect Square

Example 13: Find the squar @3 uK' ecimal places.

Solution: Q
A 0
= \l!
241 1 00
@ _96 | Key fact!

281 400 If we cannot find out a rational

-281 number whose square is x, then
2824 11900 Vx isan irrational number.

-11296

604

- V2 =1.414, rounded to 1.41 2 dp)

We observe that:
The process is non-terminating, so we cannot get zero as remainder. In the quotient after the decimal

point, there is no group of integers which is repeating itself, as in the case of rational numbers.

2 0686, wnll LT
3 9
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Example 14: Find the square root of 2.5 up to 2 decimal places.

Solution: 1.581
112.500000
-1 l
2511 50
~L 25 &
308 2500
-2464 | O$
3161 36 00 O
-3161 'ﬂ)
4 39 ,\\a

\2.5 = 1.581 , rounded to 1.58 (2 d @

In such cases, we restrict the process after some decimal pl
places.

Example 15: Find the square root of 2723.56 up to C‘e’&al places.

Solution:
23.56
5@ !

Here we shall restrict it up to 2 decimal

02 i?qv
04
o:)\o 10&» 1956
\ Xo | 1041,
AQ) 28 91500
e —83424
807600
Q\)O e — 730569
$ 77031

. A/2723.56 =52.1877, rounded to 52.188 (3 d.p.)

Exercise 1.8

( J

1. Find the square root of the following up to 3 decimal places:
(i 2 (i) 3 (i) 5 (iv) 7 (v) 11 (vi) 21
2. Find the square root of the following up to 2 decimal places:
(i) 3.6 (i) 6.4 (i) 289 (iv) 6334 (v) 921.25 (vi)  5921.25
, =
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1.3.4 Use the Rule to Determine the Number of Digits in the Square Root of
a Perfect Square

Rule: Let n be the number of digits in the perfect square, then its square root contains:

(i) % digits if  is even (i) ”T” digits if # is odd

Now, we apply the above rule for finding the number of digits in the square root of a perfect square with
the help of following examples: O\g

Example 16: Find the number of digits in the square root of 49729
Solution: Number of digits of the given number = \0
n =15 is odd, so above mentioned rule (11) will be applle \'

, 1
Thus, the number of digits in the square root wil @ - i — = g -

To check the answer, we proceed as under: @

9729

}

(\O 55% 0
49729 23 KO "

Example 17: Find th%‘ of di 1@ e square root of 10329796.
Solution: Number gits (é
@ 8 is even, so part (i) of the rule will be applied.
&n number of digits in the square root = % = 5 =4

ow, we can verify it

Q3

3214
3110329796

9
62| 132
124 |
641 897
641 |
6424 25696
25696
V10329796 =3214 0
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1. Find the number of digits in the square root of the following perfect square and verify it by finding
square root:
(1) 63504 (i1) 66564 (111) 50625 (iv) 837225
(v) 839056 (vi) 1054729 (vii) 1577536  (viii) 119936
(1x) 3283344 (x) 614656 (xi) 7778521 (xii) &80921

1.3.5 Real Life Problems Involving Square Roots 0
Example 18: The length of side of a square is 55m. Find the area ofthe‘

Solution: Let “x” be the area of the square
As we know that &
Area = (length of a side)’ @ Area=?
x = (55m)* = 55m x 55m &

x = 3025m*

The area of the square is 3025m* QC)
way

Example 19: 1225 students stand in rows in

Length = 55m

number of rows is equal to the number

of students in a row. How ere in each row?
Solution: Since the number of stu s mna ro e same as the number of rows. So, square root
of 1225 will be foun

1% 25
<& éﬂ;
A % 325
325
O —
Thus, there are 35 students in each row.

Example 28\ Find the least number which, when subtracted from 58780, the answer is a complete square.

Solution: To find which number is subtracted from the given number, we find the square root of 58780
and the remainder will be the required number.

2 4 2
2l s 3780
4 |
U138 7
1 7 6 o4
482 1 180
9 6 4
2 1 6

NOT FOR SALE-PESRP
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Remaining Number = Given number — Remainder = 58780—-216 = 58564
Thus, if 216 is subtracted from 58780, the remaining number 58564 will be a complete square.

f Exercise 1.10 j

1. The length of a squared shaped box is 324¢m. Find the area of the box.
5 The length of a square shaped field is 36m. Find the area of the square field.
3. The length of a square shaped lawn is 250 metres. What will be the area oftheWnd also tell what

will be its cost of growing grass at the rate of Rs. 75 per sq. metres? f&

4. The area of a square shaped field is 14400 sq. metres. Find the length of t ofthe square.

9 The area of a square shaped field is 422500 sq. metres. How much s@ Srequired for fixing along
the sides as a fence? \'

6. A gardener wants to plant 122500 trees in his field in such a t the number of trees in a row
is equal to the number of rows. How many trees will he ﬁmach row?

2 The area of a rectangular field is 10092 sq. metres. Its lengh is three times as long as its width.

Find its perimeter.

8. A rectangular field has an area 28800 sq. metres.)% is twice as long as its width. What is the
length of its sides?

9. Find that least number which, when subtr fggm 109087, the answer is a complete square.

10. The cost of levelling the ground of a cir region ges rate of Rs.2 per square metre is Rs.4928.
Find the radius of the ground. @

11.  The cost of ploughing in a square ﬁ@&Rs@%\he rate of Rs.2 per 100 sq. metres. Find the

length of the side of the square.

12. The area of a square shapeg | s 625004g. metres. A wooden fence is to be laid around the lawn.
What is the length of a woo ce ? What will be its cost at the rate of Rs.50 per metre?

1.3.6 Cubes and 00 \,
bésr p

Recognition of cu ubes Try yourself!

e Cubes
Can you find out the perfect

Cube of a nur Q‘IS to multiply the number by itself three times. ciibe of =57
Let number,
then, ¥ x

x x=x7 is the cube of x.

For example, 2 x 2 x 2=2°
3x3x3=3°
4x 4x4=4> andso on.
e Perfect cubes
Perfect cube is a number that is the result of multiplying an integer by itself three times. In other words
it is an integer to the third power of another integer.
Example 21: Show that 8 and 27 are perfect cubes. Try yourself!
Solution: 8=2x2x2=2 8 is a perfect cube of 2
27=3% 3%3=3 27 is a perfect cube of 3

is a perfect cube of 4.

\
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Example 22: Find cube of 1.2

Solution: (1.2 =(1.2) x (1.2) x (1.2)
=(1.44) x (1.2)
=1.728

' \ig

Try yourself!

Can you solve?

I =[]

Finding cube roots of numbers which are perfect cubes

L ) 0
In Mathematics, a cube root of a number, denoted by x*, is a number @’ such that z{g ie.a= x°

e.g., 216, 64 and 512 are perfect cubes of 6, 4 and 8.
ember!

ymbol of cube root is </

5 3 is a part of the symbol.
125=5x5%5=5 d"

3125 = Y5%x5x5 2/

Example 23: Find the cube root of 125
Solution:

/3
=5 3

_ 3 O

Example 24: Find the cube root of 9261

Solution: = \0
olution 9261 I %3 KT & X 7:- @; 6 Thini!

_ 23 3
¥ Is the index of each prime

O
b2
=)
S

L%}
<
oo
|

31029
3/ _ — factor should be a multiple of
el é _7| 343 3 to find out the cube root?
7 49
]

Q‘g@ ?3{ =
: , 7

34143, 1/3

A (1%3 Sk 1

éro =3

Recogniti operties of cubes of numbers
(1) Cube of a positive number is positive. e.g., 3* =27
(ii)  Cube of a negative number is negative. e.g.,(—4)* = —64
(ii1)  Cube of an even number is even, e.g., 6° =216
(iv)  Cube of an odd number is odd. e.g., 7° =343
(v) Properties under (a) multiplication and (b) division
3 3 A 3 =
@) (axb) = axb ® (F) ==

(vi) Cube root of the perfect cubes
6° =216, 4 =64, g =512
216=6 64 =4 U512=8
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216 = 2 x2x2x3x3x3
= P 3
= @x 3
= &

~ 216 is a perfect cube of 6

1.3.7 Real Life Problems Involving Cube and Cube Roots
Example 25: Find the volume of cube shaped gift box having the length of a side 4cm.

Solution:
Let “/” is the length of the cube shaped gift box. OO
' =4cm \p
Volume of the cube shaped giftbox =/ x ¢ x ( @

=4em x 4dem x dem
=64 sz « Length = 4em

Thus, the volume of the cube shaped gift box is 64 LG)

Example 26: Find the length of a cube shap 'ﬁry bm\i@: volume of the jewelry box is 216cm’.

Solution: Q (b
Let “¢" is the length of &e Iry b%

As we know that \ Q

Volume of the cu%\ 1 x @
Volume o tl@be = 6'
chm% 3

Lei\%‘hﬁq
To find out the lew one side of the jewelry box, we will take cube root on both sides.
03=216cm’
— 2 216
{/-é’—; =4 2 | 108
§F = (2% 2% 2x3x 3x 3y 2 |54
| 3 127
£ =@x3y 3 19
><l xl 3 3
¢ = k3
1

¢ =6cm
Thus, the length of one side of the cube shaped jewelry box is 6¢m.
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Which numbers are perfect cubes?

\31

(1) 512 (i1) 1100 (i) 6859 (iv) 729 (v) %
Find the cube roots of the following:
(1) 729 (i) 15625 (iii) 13824
Find the cubes of the following: \E
i) 14 (i) 04 (iii) 0.8 @)
Find the cube roots of the following: \00
W 27 -
M o (i) 35937 (i) 3375 X

Find the volume of a cube if the length of one side is 8cm.

If the volume of a cube shape is 3375¢m?, then wh: ¢ measure of the edge of the cube?
The volume of a cube is 729m°. What will be thgﬁ; f a side of the cube?

C

How many cubical boxes of dimensions Scm Sem can be packed in a large cubical case

having volume 875¢m>?
% \&

[ <omugev

~ 4

O L
When a number is multipli 1tse[1@he productis known as the square of that numberi.e., the

square of xis x xx = x

Square root and&%’e inzréﬂ'ﬁch other. The symbol used for square root is * \/‘ % meiyeailed

If a cube has length of 6¢m, then what will be the volums{@kbe?

radical sign.
If nbethe er of digits in the perfect square, then its square root contains:

(i) & @ﬁniseven (ii) nTHdigitsifnisodd

Cu anumber means to multiply the number by itself three times.

Perfect cube is a number that is the result of multiplying an integer by itself three times. In other

words, itis an integer to the third power of another integer. 1

=

A cube root of a number, denoted by x’,isanumber suchthata’=x.i.e.,a=x"

Symbol of cuberootis 3/ . Remember that 3 is the part of symbol.
Cube of an even number is even, e.g., 6°=216

Cube of an odd number is odd. e.g., 73 =343
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Four options are given against each statement. Encircle the correct one.
L. Real number is:

(a) Difference of rational number and irrational numbers
(b) Intersection of rational numbers and irrational numbers
(c) Union of rational number and irrational numbers \E
(d) Complete set of natural numbers. O
ii. Which of the following is true about /g ?
(a) Natural number (b) Whole numb
(c) Rational number (d) Irrational nu*h

iii. [rrational numbers are non terminating and numbers.
(a) rational number (b)  non-redyrring

(¢)  recurring (d) @n
iv. Round 0.0234589 to the 4 significant fig

(a)  0.02346 (b) 0.0234(*J (c) 2346 (d)  0.0235
c

V. The difference between approxim and actual accurate value is called:

(a) round (b) ﬁcant figure

(c) approximation error (&!tlma‘[ed value.
Vi. Which one of the following 18 1t(,t

() 256 é‘ 0.25 d 2560
vii.  Square of 0.9is: * 9

@  0.08] K%\(b) ‘é\ © 08I @  81.027

yii, {%J—:?AQ) O

9 7
TG L b L © X @ L
6 81 81 3
ix. 243444 54+6+7+8+T+6+5+4+3+2+1=7
(a) 8 (b) 9’ (c) 65 (d) 81
X. If the side length of a square is 0.5m, then its area is:
(@  0.50m’ (b) 25m’ () 025m’ (d 25m’
Xi. +0.04 = 9
(a)  0.02 (b) 2.0 ) 02 @ 20
c AP x 4 =
(a) (b) 14 (c) 41 d 2
xiii, |4 _
Vo
. <
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10.
11.

12.

13
14.

/ Square Roots and Cube Roots HIIIIIIIININENEGEGEGEGEGN ., =

2
@ 3 ® 2 © 3 @ 3
Xiv. E =7
\b \/_
a b i
(a) P ()  ab () - (d) 7

Identify terminating, non-terminating and recurring decimal fractions from the following:

. 17 .. 23 ... 49 . 8
@ i 5 (iif) = (iv) &E

Separate rational and irrational numbers.

M 2 i 2 Giiy 8111111 s@ i

Identify the property of real numbers used in the following:
(1) 25+(7+5)=@25+7)+5 (i) 17+(=17)=0 (iii) +O=\/E (iv) 25x5=5x25

Round the following to the given degree of accura
(1) 598235(4s.1) (i1) 0 00285

(i) 4535946 (2d.p.)
(vi)  0.078952(4s.f)

(iv) E (2d.p.) Q
Javeria bought 25.75 metres of cloth an a aln abo \@’28 metres of cloth. Find the total length of
cloth. Alsoround the answer too. ?b

(1) 3s.f. (ii) Q
The costof 10 kgriceis Rs » dthe fl 5kgsugaris Rs. 1278. What will be cost of both the

items. Also 101111dthe ans to 2si nt figures.
Find the number of d oot of the following numbers. Also find the square root.
(1) 9604 A (i) 12544 (iv) 422500
Find the squar root0f the fo wmg
92
(1) (i) 17’ e (iii)  101— (iv)  0.053361

289 169

(v)$04304 (vi)  152.7696 (vil) 0.316406 (viii) 38.01 (2d.p.)
(ix) 422.53 (2 d.p.)

Ifthe area of a square field is 161604 m’. Find the length of its one side.

Saeeda has 196 marbles that she is using to make a square formation. How many marbles should be
in each row?

Find the cube root of the following numbers:

; ” 216

(1) 1728 (11) 3375 (111) To%

The volume of acube is 512 mm’. What will be the length of a side of the cube?

What will be the volume of cube, whose side is 10 cm long?
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Sub-Domain (iv): Sets

Students’ Learning Outcomes

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

e discover sets in natural numbers e describe operations on sets by using Venn diagram

e express sets using tabular, descriptive and set-builder % union of two sets
notations %+ intersection of two sets

e differentiate equivalent, and equal sets % difference of two sets %

e write subsets ¢ complement of two sets O

e write power set P(A) of a set A, where A has up to o' Verify commutative, a @ve and distributive laws
four elements w.r.t. union and4 tion.

e describe operations on sets tabular form: Advanced/ Additidns

%+ union of two sets

’0

and dis)

*,
e

*
“w

-
L X

complement of a set «
apply sets in real life situations &

C) iagram.

e use Venn diggr o demonstrate union and
; : - inters ioébﬁtwo sets (subsets, overlapping sets
% intersection of two sets & ( pping

int sets)

difference of two sets i i i )
° @ ibe operations on sets by using Venn diagram:
v De Morgans’s Laws and represent through Venn

Do you know?
Frog is an amphibian. Amphibians are cold-blooded vertebrates (Vertebrates
have backbone). Amphibian comes from a Greek word means “both lives™.
Frogs start their lives in the water and then live on land.

Can you write the
set of the names of
animals which live
in water and on land?
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1.4.1 Sets

How many There are eight planets in
planets are there our solar system according

in our solar to the latest research.
system?

The set of eight planets revolve around the sun. The names of these planets are: Mercuwgnus, Earth, Mars,

Jupiter, Saturn, Uranus and Neptune. O
A set is a collection of well-defined distinct objects or sy@o
Some important sets and their natations @ *
Set of natural numbers ={1, 2, 3, 4,
Set of whole numbers w={0,1, 2,3, }
Set of integers Z ={0, £1, £2, 4 Key fact!
Set of prime numbers =42.3.5,Tsllco The objects of a set are called
Set of odd integers ={+1, its members or elements.
Setofeven integers E= { 0, !
Set of rational numbers ;t 0}
Expression of a set

Aset can be expressed in three ways. 'K
(a) Tabular Form or ‘Q)rm KO
(b) Descriptive Fo
(c) Set Builde ion O

(a) Tabular or Roste
In this form, all theé@nts ofasetare expressed within braces “{}” and each element of the set is separated

by comma*,” @
For Emn@
(1) A=1{2,4,6,8,10}
(i) B={1,3,5,7,9}
(i) C={0, =1, £2, 13, ...}
(b) Descriptive Form:
In this form, a set is described by a given statement (sentence). The statement indicates all the elements of
that set.
For Example:
(1) L
(1) N = Setofnatural numbers
(ii1)) S = Setofprovinces of Pakistan

= <,
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(c) Set-Builder Notation

In this form, all the members of a set are expressed by an alphabet showing all the properties of the members

ofthat set.
For Example: @ Remember!
(1) A= {1,2,3,4,...,8} isexpressed in set builder notation as: * The symbol “:” or “|” is
A= {x|xe NAx<8} readas® suchthat y
.. . . . ; : = Th bol “A” i d fi
(11) B={x1, +£3, +5, ...} iswritten in set builder notation as: oy fong Ay SRIRECHE
B={x|xe0} ol “v" is used for

(i) C=1{0,1,2,3,...,10}
C={ylyeWna y <10}

e symbol “ € is used for
“belongs to™.

1.4.2 Difference between equivalent and equal sets + <
Equivalent sets
Equivalent sets are the sets with an equal number of eleﬁ&s. Remember!
These sets do not have exactly the same elements, ju e sets Equal sets are always
have the same number of elements. equivalent but equivalent sets
For Example: are notalways equal sets.
D=1{1,2,3,4,5) Q
E={L,M,N,O,P} & 6 Do you know?
Although set D and set E have completely s but they o ) _
have same number of elements. So, th are equl\% sets and also R J
written as D~E.
Equal sets
When two sets have the sa% ents ese sets are called equal sets. It does not matter what order
the elements are in.
For Emmplc emember' Do youinows
6 8} Two sets are equal if they contain {a, b, c} = {c b al J
the same elements.
6,4,2} =  Two sets are equivalent if these sets
These are sqﬁi &ts ie., A=B have the same number of elements.

f Exercise 1.12 j

L. Write the following sets in descriptive form:

(1) A={1,3,5,7,9} (i1) B=1{2,4,6,8, 10}
(i) C={0,=%l,3%2,...,%10} (iv D={aei o0 u}
(v) E={x|xeNAa x £ 100} (viy F={y|yeP}
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2. Write the following sets in tabular form:

(1) A = Set of whole numbers. (i1) B = Letters of the word “football™.

(iii)  C=Setofintegers. (1v)  D=Setof'solar months start with letter “J”.

(V) E = Set of English alphabet. (vi)  F =Numbers less than 30 and divisible by 5.
3. Write the following sets in set builder notation:

(1) A={0,1,.2.3 ..., 10} (i) B = Set of odd numbers

(i) C€=4{3,6,9,12, 15} (ivy D={a b ¢

(v) E = Setofdaysinaweek. (vi)  F = Setofprime num@* etween 10 and 30.
4. Choose equivalent sets from the following:

(i) A={a b c, d}, B={2,4, 6} (i1) C={l,3,5,\\9 §0.1,2,3}
(1)  E=Set of vowel letters, F={L, M, N, O, P}

Gv) G={1,2,3,4,5 , H=1{0,1,2,3,4,5} &Q)

5. Choose equal sets from the following:
(i) ={3,6,9,12} , B = {9, 12,3, 6} u},& {a, e i,o,u}, D={a e i o}
(ii1) =1{2,3,5,7} ,F— Set 0fﬁrst4pr1 bers

(ivy G={abecd, H={2,4,6, S}Q

1.4.3 Subset

Can you tell?
Consider that A and B are any two scts@ all @% -
lle

x If a set 4 consists of 4 elements, then
of set A are also elements of set B,@m set {1 d

how many elements are in P(4)?
subset of set B. °\O KO

For Example:
A=1{2,4, 2.4,
From these sets it is cleat that™all nts of set A are the @ Remember!
elements of set BgAis subset ofiset B. Mathematically, it If a set contains ‘n’ elements, then the
t

can be written as number of all its subsets will be 2";

1.4.4 Po

For example, if X = {1, 2, 3}, then all its
subsets are ¢, {1}, {2}, {3}, 11,2}, {23},

A set const ofall ]C-)OSSlble subsets of a given set A is called (1.3}, {123} which are § i mumher
the power set of A and is denoted by P(A). and 7=g
For Example, /
If A={aq b}, thenallitssubsetsare:}, {a}, {b}, {a, b}
So, powersetofA, P(A) = {0, {a}, {b}, {a, b}} O sl
Example 1: Write the powersetof B={3,6,9, 12} The members of P(A) are all subsets of set
Solution: P(B) = {¢, {3}, {6}, {9}, {12}, {3,6}, Ale., lajeP(A)buta g P(A)
{3,9}, {3,121}, {6,9}, {6,12}, {9,12}, e The power set of ¢ is not empty as number
{3,6,9}, {3,6,12}, {3,9.12}, {6,9,12}, of subsets of ¢is 2'= 1
{3,6,9,12}} ie. P()={¢}or {{}}
s 2
P
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f Exercise 1.13 }

1. Write all subsets of the following sets:

O {3 (i) {1} (i) {a,b}

Write the power set of the following sets:

.

o]

(1) {-1,1} (ii) ta, b, c} (i) {+,—,x,+}
1.4.5 Describe Operations on Sets in Tabular Form \b
Union of two sets O
The union of two sets is a set containing all elements of both th d is denoted by the

symbol u. \'
For Example: +
If A={1,2,3},B = {4,5,6} &Q
then AUB ={1,2,3} U {4,5,6)
=1{1,2,3,4,5,6} ,&

Intersection of two sets
The intersection of two sets is the set of element common in both the sets and is denoted by the

symbol M. 6
For Example: & \
F X=(,234, Y=246N @(b

then XﬁY&JA} 12%6.8}
6O

Difference of two sets % \'
If A and B are any two sSts@ th r@e ence is given by A—B or B-A. A—B means the set of those

elements of A which ar

For Example: \O
If ={a,b,c,d},B= {E.l, e, i,0} Remember!
the -B={a,b,c,d}—{a,e,i, o0}
= {b,c,d} We can write A—B as A\B

and B-A={a,e,i,o}—{a,b,c,d}
={e,1,0}

for difference of two sets.

Universal set
A set that consists of all the elements of the sets under consideration, including its own elements, is denoted
by the symbol U.
Letus consider an example with two sets A and B.
Here A={a,b,c,d},B={e,f, g h}
Thus, the universal set U of A and B may be given by
U={a,b,c,d,e.f g h}
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Complement of a set
The complement of a set A is defined as a set that contains the elements present in the universal set but not in
setA.

For Example:
If U ={1,2,3,4,....,10} and A={2,4,6, 8}, thenthe complement of set A,
A'=U-A
= 12,38, ciiian ,10}—{2,4,6,8} Remember!
A" ={1,3,5,7,9,10} Wi rite A’ as A for
The complement ofaset A is denoted by A"or A", sment ofasetA. J

1.4.6 De Morgan's Laws

If A and B are the subsets of a universal set U, then

(a) (AUB) =A“NB" b) (AN B)C=;>‘<®

Example2: Verify De Morgan's Laws if:
U={1,2,3...,10}, A={2,4,6} and B={1 @,5,6,7}
Solution: (@ L.HS=(AUB)
AUB ={2,4,6} U {1,2,3,4,8,6.7}

-\

—{1234567}2
(AUB) =U-(AuU 9,1 eosikh)
RHS =A°UB" Bs\ ‘i;

AS =U- A

_{I’@ 6} Augustus De Morgan (1806-1871),
7, 8, X a British Mathematician who
J

{ormulated De Morgan’s laws.
10}~{1 2,3,4,5,6,7}
= {3

Q\)Q" NBC= {1,3,5,7,8,9,10}m{8,9,10}

={8,9,10, ... (ii)
ThitswJrom (i) and (ii) we have (AU B)" =A“ B¢
(b) LHS = (AnB)
ANnB = {2,461 n{1,2,3,4,5,6,7}
= {2,4,6}

(ANB)' = U-(ANB)
= {1,2,3,..,10} — {2,4,6}
{1,3,5,7,8,9,10} s, T
RHS = A°=U-A={1,23,.., 10} — {2,4, 6}
= {1,3,5,7,8,9,10}
and B =U-B={1,2,3,..,10} -{1,2,3,4,5,6,7}

NOT FOR SALE-PESRP



= {8,9,10}
ASUB = {1,3,5,7,8,9, 10} U (8,9, 10}
= {1,3,5,7,8,9,10}
Thus, from (iii) and (iv) , we have (A" B)" =A° U B®
1.4.7 Venn Diagram

A Venn diagram is an illustration that uses circles or ovals to
show the relationships among sets in a perspective way. In

Venn diagram, a universal set is usually represented by a
rectangle and its subsets are represented by closed figures
inside the rectangle, e.g.;

U= {1,3,5,7,9}, A= {1,5,9}andB={5,9,11,13}

o Do you know?

Suts \

e (1V)

An English logician and the

Mathematician Venn |
(1834 - 1883 sed -
Venn Diagra :

The rectangular region shown in the figure represents the /<::

universal set U and the region enclosed by a closed circle
inside the rectangular region represents the set A. @
The dotted region of U outside set A represents comple&
of Ai.e. A’orA"

Thus, A'= {3,7}

g\Q \Q)

Disjoint sets QB
In the given figure, no element of set A 1s
Therefore, these sets are disjoint sets ned rtion and
the dotted portion represents AL sarrK the dotted
portion and the lined portion re ts B

Fordisjointsets, AN Q@ eo

Overlapping sdQ

In the given fi r@a y a small portion is common in both the
sets A and.@g }% the dotted and the lined common portion
between set Adnd set B is called overlapping sets. This portion
isalsocalled AN BorBnA.

Subsets of a set

In the given figure, the rectangular region represents U
(Universal set) and set A and B represent its subsets.

Here A c B means all the elements of set A are present in set B.

_ . "
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Union of two sets

In the given figure, the total region bounded by set A and

set B represents A U B.

AUB = {1,3,5,9} U {2,3,6,9}
=141,2,3,5,6,9}

The shaded partrepresents A U B.

Therefore,

Intersection of two sets
In the given figure, the common region between the two
sets A and B represents A M B.

Therefore, ANnB = {1,3,5,9}1{2,3,6,9}
= {39}
The shaded partrepresents A M B.

Difference of two sets

The set of those elements of A which are not in B, is callea&

difference of two sets Aand B. Itis denoted by A— B.

In the given figure, the shaded portion represents ,QE(.) e
The set of those elements of B which ot in set X1
denoted by B—A. In the given ﬁgg&ade rtion
represents B—A. 6\

Compleme @set

The give represents complement of setA.
A°=U-A
The shaded part represents A“.

The given figure represents complement of set B.
B = U-B.
The shaded part represents B®.
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Verification of Commutative and Associative Laws with respect to Union and
Intersection

o

1.4.8 Operations on Sets

® Commutative Laws of Union and Intersection on Sets
If A and B are any two sets, then the commutative laws with respect to union and intersection are written as:

(1) A UB=BuU A (Commutative law over union)
(11) A N B =B A (Commutative law over intersection) @ ember!
Example3: IfA={1,2,3,...,10} and B={3,5,7,9} unionf intersection
(i) Verify the commutative law of union t Tos S“jts first we ﬁn‘}
- . i " . e union / intersection o
(ii)  Verify the commutative law of intersection \' any two of them and then
Solution: A=1{1,2,3,..,10} , B=13,5,7,9} + the union / intersection of
1)) AuB ={1,2,3..10} w{3,5,7,9} @ the third set with the
={1,2,3 10} resultant set.
BUA ={3,5,7,9}uU{1,2,3,...10} ,&
=415 2%, 10%
Therefore, AuB = BUA @ Remember!
(i) ANB ={1,2,3..10}n{3,5 ?Q ; B
= {3,5,7,9) e
BNA —{3579}m{12 o%
= (3,5,7,9) K o
Therefore, AnB =B /@ KO \. y
» Associative Laws

IfA, B and C are any t

respectively as:

@n @ntersectmn
ociative laws with respect to union and intersection are written

(I A C) (AUB) IO
(1) NC)=(ANnB)NC
Example : rify the associative law of union
AuBulC)=(AuB)UC
where A=1{1,2,3,4},B=1{3,4,5,6,7,8 andC={6,7,8,9, 10}
Solution: LHS = AuBulC)={1,234}u ({3,4,5,6,7,8}U {6,7,8,9,10})

={1,2,3,4}U{3,4,5,6,7,8,9, 10}
= {19 29 3943 Ss 65 ?g 8-, 9, 10}

RH.S =(AUB)UC =({1,2,3,4}U{3,4,5,6,7,8})U6,7.8,9,10}

=1{1,2,3,4,5,6,7,8} v {6,7,8,9, 10}
={1,2,3,4,5,6,7,8,9; 10}

Thus, from (i) and (ii), we conclude that AU (BuC)=(AuB)UC
- <
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Example 5:  Verify the associative law of intersection
AN(BNC)=(AnB)NC for sets given in example (4).
Solution: LHS =AnBnNC)=1{,2,3,4}n({3,4,5,6,7,8, n {6,7, 8,9, 10})

ST 2. 3. A0 T.8 280000 ssesmessasmeeseaa (1)
RHS = (AnB)nC =({1,2,3,4} n{3,4,5,6,7,8}) n {6,7, 8,9, 10}
={3,4} N {6,7,8,9,10}=¢ cerrreeicivininaiins (i1)
Thus, from (i) and (ii), we conclude that An(BNC)=(AnB)NnC O\E

Verification of Distributive Laws
If A, B and C are any three sets, then AU (BNC)=(AUuB)N(AUC) is@e distributive law of

union over intersection.

If A, B and C are three sets, then AN(BuUC)=(AnB)U(ANC !@td the distributive law of
intersection over union.

Example 6: Verify:

) Distributive law of union over in@
erwnion

(II)  Distributive law of intersectio
where A= {1,2,3,...,20},B={5,10,1 and C= {3, 9, 15, 21, 27, 33}
Solution: 1) AUBNC)=(AUB)N(A %) \®
LHS =Au(BNC V2. .@}u({S, 10; 18:+: 301 {3.9. 15, 21,27, 339
={1,2,3/,N\20} v {@
AUBAO) = (2N 20) L )
RHS = @B)m(

A i@%l §650} u {5, 10, 15,..., 30}
1

= {1 320, 25,:30}
dvc ={1,23,..., 20} U {3,9, 15, 21, 27, 33}
=11, 2,3.,..., 20, 21, 27, 33}

( %UC) =11,2,3,4...,20,25,30} n{1,2,3,..., 20, 21, 27, 33}
AuvuBNAVC) ={1,2,3,..,20} (i1)
Thus, from (1) and (ii), we conclude that AU (BN C)=(AUB)N(AUC)

am AnBulC)=(AnB)U(ANC()
LH.8= Ari(Bul) = {12, 3.... 20k v ({5, 10, 18, 30F2(3. 9, 15,21,27..33})
={1,2,3,..,20} n {3, 5, 9, 10,15, 20, 21, 25, 27, 30, 33}
AMBUEY =18.89. 10 1520  cscesseisisses (1)
RHS =(ANnB)UANC)
AnmB={l1,2,3.,..,20}n {5, 10, 15...., 30}
= {5, 10, 15, 20}
=
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and ANC  =1{1,2,3,.,20} {3,9, 15, 27, 33}
={3,9, 15}
(ANB)UANC) =1{3,5,9,10,15,20} U (3, 9,15}
(ANB)UANC) =1{3,5,9,10,15,20} e, (ii)

Thus, from (i) and (ii), we conclude that AnN(BUC)=(ANB)U(ANC)

f Exercise 1.14 } (Bl‘

L Verify:
(a) AUB=BUA and (b) AnB=BnA, when 0
(1) A=41,2,3,..,10}, B=1{7,8,910,11,12 \0
(ii) A= 412 A 15, B=1{6,8, 10,...,2

2. Verify:

(@ Xu(YuZ)=(XuY)uZ and (b) XN (YNZ=(XNY)NZ, when
(i) X={abecd},Y={bdcf} andz@}
(i) X=1{1,2,3,.,10},Y=1{2,4,6,7, 8ymd M= {5,6,7, 8}
(i) X=1{-1,0,2,4,5}, Y={1,2, Q) and Z = {4,6,8, 10}
(iv) X={1,2,3,.,14}, Y={6, ..,20]@ Z= {1,351
3. If  A=t{abc.B={bds Or C%‘ %1, then show that:
(&)

AUBNC)=( ) (

4, If A= {0}, B= {0, .\@3 = @gl show that:
6—(/\&\]3')

AU(B (AuQC)

5. Verify De Morgls@!ws i\ QO
U=N, A=¢ and B= é

1.4.9 Demo tion of Union and Intersection of three
ov ing sets through Venn diagram

In fig. (i) set BUC is represented by horizontal lines and

25,

set A is represented by vertical lines. Thus, A U (BuC)

is represented by (horizontal, vertical) lines and squares. ASBUE) Fig ()

(i) AUBNO

/\
In fig. (ii) setB C is represented by horizontal lines and "A

set A is represented by vertical lines. Thus, AU (BN C)

is represented by (horizontal, vertical) lines and squares.

AU(BNC) Fig. (ii)

\
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(iii) AN(BUC)

In fig. (iii) set B L C is represented by horizontal lines and
set A is represented by vertical lines. Thus, An(BuU C)is
represented only by squares i.e, small boxes.

(iv) An(BNC)

In fig. (iv) set B m C is represented by horizontal lines and
set A is represented by vertical lines. Thus, AN (BN C)is
represented only by squares i.e, small boxes.

Verify associative and distributive laws through Venn dl@*}

e  Associative Laws &
(a) Associative Law of Union
AuBulO)=(AuB)uC @
Let :{135?910}B=(2468 0
=12.3. 5.7,11; 13}

L H.S = AuBUC)
BuUC =1{2,4,6,8,9, Iﬂ}ﬁ
={2,3,4,5,6,7 8, :
AuBuUC) ={1,3,5,7, {2,3 ,,,’;'8910 11,13}
={1,2,3,4; 67 8,«@ 1, 13}
RH.S= (AUB)uC
AUB = { \2468,9,10}
*AZ % 4, . ?' 8,9,10}
(AuB)u% {1,2,3,4,5,6,7,8,9,10} u {2,3, 5,7, 11, 13}
@ =1{1,2,3,4,5,6,7,8,9,10, 11, 13}
Fr v) and (vi), it is clear that:
AuBUC)=(AUB)UC
(b) Associative Law of Intersection
ANn(BNC)=(AnB)nC
={1,3,5,7,9,10}, B= {2,4,6,8,9,10} and C= {2, 3,5,7, 11, 13}
LHS =AnBNQC)
BNC=1{2,4,6,8,9,101n {2,3,5,7, 11, 13} = {2}
An(BNC) ={1,3,5,7,9,10}n {2} ={}
Horizontal lines represent B m C and vertical lines represent A, then
squares (boxes) represent AN (BN C). Thus, An(BNC) ={ }.

' \45

(X5

An(BuC) Fig. (iii)

Ar(BAC) Fig. (iv)

Fig. (vi)

AR(BAC) Fig. (vii)

P

NOT FOR SALE-PESRP



g

(a)

(b)

_ . "
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R.H.S =(AnB)nC

AnB={1,3,5,7,9, 10} " {2,4,6, 8,9, 10} = {9, 10}
(ANB)NC ={9,10}n {2,3,5,7,11,13} ={}
Horizontal lines represent A N B and vertical lines represent C, then
squares represent (A NB)NC . Thus,(AnB)NC={ }
From fig. (vii) and (viii), it is clear that AN (BN C)=(ANnB)NC

(AnBYnC Fig. (viii)

Distributive Laws
Distributive Law of Intersection over Union

ANnBUC)=(AnB)U(ANC)
Let A={1,3,57,9,10},B={2,4,6,8,9,10} and \\'0
C=§, 85 11 13}

LHS = An(BuC) /\ 7
BuUC =1{2,4,6,8,9,10} L {2,3, 5 13 ATHRL/E) Bl %)

|
BuwC —(23456?8910
An(BuC) ={1,3,5,7,9,10} m{ 3, 6,7,8,9, 10, 11, 13} = {3,5,7, 9, 10}

Horizontal lines represent B U C and ve S rep sent A. Then the squares represent

An(BuUCQC). \
Thus, A N (BUC) is represented by es %‘bﬂzontal and vertical lines).

R.H.S = (AnB) NC)

AﬁB“{l 002468910} 4 B

[\

!“
Am 8%0}0{2357 11, 13} :
(ANB) mC) = {9 1w {3,57}=143,5,7,9,10} P
Horizopt represent A N B, vertical lines represent A nC and squares
(bot izontal and vertical lines) represent (ANB)U(ANC).
From ffg. (ix) and (x), it is clear that AN (BUC)=(AnB)U(ANC).
Hence distributive law of intersection over union holds.

6

Distributive Law of Union over Intersection
AuBNO)=(AUB)N(AUC)
A=1{1,3,5,7,9,10},B={2,4,6,8,9, 10} and 4 B

C=1{2,3,5,7,11, 13} @Qs
LH.S = AU(BNC) V
BNC=1{2,4,6,8,10}n{2,3,5,7, 11, 13} = {2}

Horizontal lines represent B m C, vertical lines represent A. Then AUBAC) Fig. (xi)
the squares (horizontal and vertical lines) represent A U (BN C).

\



.
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AUu(BnC) =1{1,3,5,7,9, 10} v {2}
={1,2,3,5,7,9, 10}
RHS =(AuB)n(AUC)
AUB={1,3,5,7,9,10} U {2,4,6,8,9, 10}
=1{1,2,3,4,5,6,7,8,9, 10}
AuC={1,3,57,9,10} U {2,3,5,7, 11, 13} AUB)AAUC)  Fig (xii)

= {1,2,3,5,7,9, 10, 11, 13}
(AUB)N(AUC) ={1,2,3,4,5,6,7,8,9, 10} A {1,2,3,5,7,9, 10, 110#
= {1,2,3,5,7,9, 10} @)

Horizontal lines represent A U B, vertical lines represent AU \Qquares represent
(AUB)N(AwC). From fig. (xi) and (xii), it is clear that A )=(AUB)N(ALC).
Hence, distributive law of union over intersection holds.

r Exercise ,{@ }

Verify the commutative law of union and b secyjon of the following sets through Venn diagrams.

(i) =43.5,7.9,11, 13} The sets N and Z.
(iii) —{x|xeN/\8<x<18} ' The sets E and O.
D={y|lyeNA9<y<l

For the given sets, verify the fj ing lawi through Venn Diagram.

. °f%9
(11) Associative la erseKOI'l sets.
(111)  Distributi ﬁ '0®er Intersection of sets.

(1) Associative law o

(iv) Dlstrlbu w of ction over Union of sets.
{2468 ,12},B={1,3,5,7,9,11} and C= {3, 6,9, 12, 15}
{x|xEZ,f\8<x<25}andB— y|lyeZa-2<y<6landC= {z|z€ZAZ <8}
Co 1e following Venn diagrams and shade according to the operation, given below each

diagram.

u© "a’a U 69

(AnB)uC (AuB)nC (AnB)uC
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1.4.10 De Morgans’s Laws through Venn diagram
Following are the De Morgans’s Laws:

(i) (AUB)Y=A"NnB' (i) (AnB)Y=A"UB'
i) AuB)=A"NnB
u ) ]

N L /
A ( Al
\

T
Fig. (i): A’ is shown by horizontal line segments Fig. (ii): B is show rtical line segments
U L H L HLi i

4 A B

(A 13 . 5 #
2 [ & |

Fig. (iii): (A W B)" is shown by slanting line seg entg ‘m B’ is shown by squares

From Fig. (iii) and (iv), it is clear that & %

(i) (ANB)Y=A"UB'

I |
3
EEEEE

5= SERE
S\ ) 0
N
/ \ A
I \ \
| !
B
\A S(/ I
| LA P~
Bs=s

B) = (A m B)' is shown by shading Fig. (vi): A"UB' is shown by squares, horizontal
and vertical line segments

From Fig (v) and (vi), it is clear that (A »n B) =A'u B'.
1.4.11 Setsin Real Life Situations
Example: In a class of 50 students, 35 students like mangoes, 25 like bananas and 5 students like neither.
Find the number of students who like both.
Solution:
Let U = Total number ofstudents, i.e., n(U)=50
M = Students who like mangoes. n(M)=35
B = Students who like bananas.  n(B) =25
x = The number of students who like both mangoes and bananas.
Total number of students =50

PFe"____________________=
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n(U) =50 0] Note:
35—x+x+25-x+5= 50 M B n(MUB)=15
65—x = 50 n(M\B)=35—x
=35-15=20
x = 65-50 =25
r =1 =25-15=10
So, 15 students like both mangoes and bananas. 5 n(MUB) =5

f Exercise 1.16 } al‘

Find the Union of the following sets: O

(1) A=1{1,3,5,7}, B=4{2,4,6,8} (i) C={a,b,q‘_ ={x,y, z}
(i) E={3,6,9,12} ,F={4,8,12} <

2 Find the Intersection of the following sets: &

(i) A=1{0,+1,%2,43}, B ={0,1,2,3} @

(i1) C={3,6,9, 12, 15}, D={1,3,5, 7,9

(ii1) ={a, b, ¢, d}, = {c dye,

3. Ifu= '0123 ................ , %—{13579}
C=1{0,3,6,9 andD = {56789 enﬁ;:\

(1) A* (11) B¢ (iii)
4, IfA=1{1,2,3,4,5,6} and [ 468%1ﬁnd

(1) A-B . B

5. Verify De-Morgan's Law@z {],ﬁ\ A , 15}, A={1,3,5,7,9,11,13} and
B=1{2,4,6,8, ]0,1@_ Verify gh Venn Diagrams also.

6. Copy the follo% res an e according to the operation mentioned below each:
U U U
(i) UUuA (i) AVA
U U U
(iv) AnB VM Unm A (vi) An A
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7. 65 customers choose either red colour shirt or blue colour (or both). If 34 customers choose red
colour and 41 customers choose blue colour. How many chose both colours?

In a class of 50 students, 22 students have pencils, 32 students have pens and 8 have both. How many
don't have both of them?

[ summary )

A set can be expressed in three ways. %

(a) Tabular Form or Roster Form  (b)  Descriptive Form O et Builder Notation
The objects of a set are called its members or elements. \é

Equivalent sets are the sets with an equal number of elements. T@sets do not have exactly the

same elements, just these sets have the same number of ele n@
Two sets are equal if the sets contain the same elements. )(

A set that consists of all the elements of the der consideration, including its own
elements is called universal set. It is denoted b&k bol U.

We can write A—B as A\B for difference of twogets.

The complement of a set A is deﬁn a set t@ contains the elements present in the
universal set U but notin set A.
A Venn diagram is an |llustrat10n @'to show the relationships among sets in a
perspective way. In Venn dia, a univer t is usually represented by a rectangle and its
subsets are represented by ¢l gures i de the rectangle.

e Intersection of two sets 1s a h consists of only the common elements of both A
and B.

® Union of two set @1 ch consists of elements of both A and B with common
elements repnﬂ&d only

® IfAand B ny two sets, then
(1) BUA (Commutative law over union)
(11) =BNnA (Commutative law over intersection)

. L d C be any three sets, then
(1) AuBulC)=AuB)uC (Associative law of union over sets)
(ii) AN(BN C)=(AnB)NC (Associative law of intersection over sets)

° Let A, B and C be any three sets, then distributive laws are given below.

(1) AuBnNC)=(AuB)n(AuUC) (Distributive law of union over intersection)
(11) AN(BUC)=(AnB)U(ANC) (Distributive law of intersection over union)
Let A and B be any two sets, then according to the De Morhan’s laws.

(i) (AUB) =A"'n B°

(i1) (AnB)Y =AU B°
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Ssub-Domain (v): Ratio, Rate and
Proportion

' Students’ Learning Outcomes

After completing this sub-domain, the students will be able to:
o recall the difference between direct and inverse e  solvereal life situation roblems involving
proportion compound proporti @’
e  solveproblems involving direct proportion of two Advanced/Addition, 6
quantities using: e  solve probl lving inverse proportion of
% table % equation % graph two quanu‘%ng:
4‘&@ % equation < graph

Yellow Paint

8 Litres
5:3

Ratio is written as:

5
Sisto3 or 5:3 or;

.
Equally to the ratios is proportion

Rs.10 2 chocolates

Rs.40 x chocolates |
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1.5.1 Proportion

The relation of equality of two ratios is called proportion, it is denoted by “::”

If two ratios a:b and c.d are proportional to each other, then we can write these as:

Extremes Remember!
T Ratio is a_comparison of two
quantiti me kind. Ratio is
J' 1 denot g, ratioaisto bis

t@ ab ratio ¢ is to d is
d asc:d.

a b i c :
T T e k J
l & Remember!
In fraction form the ratio “a:b”
Means N a
18 written as —.
If four quantities a, b, c and d are written as: a:b#b:a

a:b:: ? a b
then a is called the first, b is the second cis th ird"and & 3 * ;

fourth proportional.

To simplify proportlon we write the a@b as:

= bC O ‘x
Product of Extremes = tof%:';l

Example 1: The mas%@oks i What will be the mass of 80 such books?
Solution: Lets x be mass 0 books.

S@ mass of books :: Ratio of number of books.

9 : x . 72 : 80

Product of means

Product of extremes

(72)(x) = (9)(80) @ Remember!
If three quantities a, b and ¢ are
- _ 9x 80 written as:
72 i babise
then these quantities are in
* = 10kg. continued proportion and b is
Thus, the mass of 80 books will be 10 kg. \ Pillsihemenn praportionsl.
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There are two kinds of proportion.

Proportion

/ \

Direct Proportlon I Inverse Proportion

O

O

Direct Proportion ‘k\o
i

nal increases / decreases in the

other quantity, e.g., if we increase the number of eggs, then the co will increase.

It is a relation in which increases / decreases one quantity causes pEO
Direct Proportion by Using Table

Example 2:  The cost of 2 pencils is Rs. 10 and 4 p ’i\; ; 20, what will be the cost of 6 and more
pencils?

No. of pencils X ZK 4 $ 8 10

Cost in (Rs.) y m o 29. @.\

Solution: The number of pencil tly prgportional to the cost of the pencil (Rs.). In other words, x
is directly proporﬁo@ x
To complete the table, we will @16 pa luesx as 2 and y as 10 will be used.

We multiply 2 by 2 to %1 7As th antltlf:b are in direct proportion, which means that x is double,
ywillalsobe double

X2
n 7~ ™
o. of pencils ¥ 2 4 6 8 10
Cost in (Rs.) ¥ 10 20 30

Y
X2
Step 1:  We multiply 2 by 3 to get 6. Which means, we will multiply
10 by 3 to get 30. x3 Remember!
/—\ In direct proportion, we
No. of pencils ¥ 2 4 6 8 10 apply the same operation on
both th ities.
Costin(Rs) | v | 10 | 20 | 30 A
o
%3
P
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Step-2: We multiply 2 by 4 to get 8, which means, we will multiply 10 by 4 to get 40.
x4

No. of pencils X 2 + 6 8 10

Cost (Rs.) v 10 20 30 40
W
Step-3: We multiply 2 by 5 to get 10, which means we will multiply 10 bsb'get 50.

= O
No. of pencils x ﬂ? 0

Cost (Rs.) v | 10| 20 | £ D40 | 50
-
W/
Direct Proportion by Using Equation &

Example 3: A washerman irons 3 shirts in 15 How many shirts can be ironed in 45 minutes?

Solution: Let x be the number of shirts can d in 45 minutes.
We can see that when the tléncreis number of ironed shirts is also increased.

So, it is a direct proportio

So, K
Ratio in &%@ KO Ratio in time
A@ 15 ; 45
e_ 15
@ % 45
$ 15xx = 3 x45
Ix45
X b

15

X = 9shirts

Thus, 9 shirts can be ironed in 45 minutes.
In vertical form, it can be solved as:

Shirts : Time (min)

3 : 15
x : 45
NOT FOR SALE-PESRP
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X _ 0%
3 15
xx15 = 3x45
3x 45
x —
15
X = 9 ghirts
Thug, U:dhiirts can be ironed iin 45 minutes: &

1.5.2 Graphical Representation of Direct Proportion
The given example can also be represented by using graph.

\ S

. 4
y-axis ==

12- &@

=)
L

No. of shirts

Inverse Proportion 'K
| Qe

It is a relation in whi creases / decreases then other quantity decreases / increases
proportionally. For 1f we inegease the speed of the car, then less time will be required to reach the
destination.

Inverse l@ n by Using Table
Example 4: persons build a house in 600 days and 10 persons build the same house in 300 days. How
many workers can build the same house in 100 days? Also complete the given table.

No. of workers X 5 10
No. of days y 600 300 200 150 120 100
Solution:  As, the number of workers is inversely proportional to the number of days. In other words,

x 1s Inversely proportional to y.
To complete the table, the pair of values x as 5 and y as 600.

° As, these variables are in inverse proportion, we will multiply 5 by 2 to get 10 which means we will
divide 600 by 2 to get 300.
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Step 1: We divide 600 by 3 to get 200. As these variables are in inverse

x2
"

No. of workers 5 110 (15

No. of days 600 | 300 [ 200 | 150 | 120 | 100
3

proportion, which means we will multiply 5 by 3 to get 15.

X3

No. of workers

No. of days

¥

600

150

120

Step 2: We divide 600 by 4 to get 150, which means

,LQQ)

Remember!

In inverse proportion, the
variables move in opposite
direction. So, If x wvalue is
multiplied then y will be
divided.

4~

O

&

ill ;ultiply 5 by 4 to get 20.

No. of workers

20

N

No. of days

0

100

Step 3: We divide 600 by 5 t

No. o ers

10

15

20

25

300

200

150

120

100

\

o

+5
Step 4: We divide 600 by 6 to get 100. Which means we will multiply 5 by 6 to get 30

X6
No. of workers | x 5 10 | 15 | 20 |25 30
No. of days y [ 600 | 300 | 200 | 150 | 120 | 100

\__/_/’

+6

Thus, 30 workers can build the same house in 100 days.

PFe"____________________=
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Inverse Proportion By Using Equation

Example 5:
Solution:

5 workers take 12 days to weed a field. How many days would 6 workers take to weed it?
Suppose 6 workers will take x days to weed a field.

We can see that when the number of workers is increased, the less number of days will be
required. So, it is an inverse proportion.

Ratio in workers

Ratio in days

5 6 i 12 : e
5 %
6 12 ab
6 = ($)02) \QO
c - 5><l/22 .\’~\¢
= %]
x = Sx3 &
x = 10 days

In vertical, form we can write it as:

Days

12[
X

Q
Workers C)&

g

= 10days

Q =

Thus rs will take 10 days.
Graphical Reépresentation of Inverse
Proportion

The given example can also be represented
by using a graph.

No. of workers

! B
T T T o
16 x-axis

No. of days

= <,
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f Exercise 1.17 }

Write the ratios in the simplest form.

(1) 75: 100 (i) 12 isto 120 (111) 2 kgis to 800 gm
(iv) §is 4 (V) l:l (vi) L;L;E

3 4 6 99 66, 33
Find the unknown in the following proportion:
(1) 1Zepis: 346 (i1) 8 :x x:18 (i) 5 : Cm
(iv) 7:m: m: 28 (v) x: 2 ::150:100 (vi) i sy
(i) 2_-2P (viii) in +

5 20 3

If 150 shirts can be stitched on 6 sewing machines in a day, ho many machines are required to stitch
225 shirtsina day? Also draw its graph.

[fthe price of 12 eggs is Rs. 180, how many eggs c&@ght with Rs. 270? Also draw its graph.
[f 30 labourers dig 800 cm’ of earth in 3 hours®1 ny labourers will be required to dig the same
earth in 2 hours? Also draw its graph.

10 men have ration for 21 daysina cam&j men |

v@: camp, for how many days will the ration
be sufficient for the remaining men? AlgOdraw its

Shayan takes 200 steps for walking tangf
steps.

In 25 minutes a train traveia.fl ow fagagl it travel in 5 minutes?
A car travelling at 50 @ akes a ey in 70 minutes. How long will the journey take at

m. Find the distance covered by him in 350

70 km/h? Also draw it

Abagof10kgp ota sts 1%:5@\& with a family of 7 people. Assuming all eat the same amount.

How long will t atoes 1ere are only two in the family? Also draw its graph.

Ifxand y aragTirect proportioh, then complete the table and draw its graph.
(1) 2 6 8 10 12 14
8 32 48

(i1) x 5 10 15 20 30
y 100 400

If x and y are in inverse proportion, then complete the table and draw its graph.

(1) x 1 2 4 8
b% 80 40 20 10

(i) 1 2 4 9 8
y 200 100 25 20

PFe"____________________=
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1.5.3 Compound Proportion

The relationship between two or more proportions is known as compound proportion.
Real Life Problems Involving Compound Proportion

The procedure of solving questions relating to the compound proportion is illustrated below with the help
of examples.

Example6:  If35 labourers dig 805 ¢m” of earth in 5 hours, how much of the earth will 30 labourers dig in

6 hours? \ '
Solution: As the number of labourers decrease, the earth dug will also @ se. It is a direct

proportion. Q
As the working time increase, the earth dug will also increas@ so adirect proportion.
Let the earth dugbex cm’ +

Labourers : Hours &@ Earth (cm’)

301 5,30 T/\Q) ) T

Thus, 828 cm’ e ill be!,i'gK
Example7: Rs.8,00 33 meng % mlly of 4 members for 40 days. For how many days Rs. 15,000

willbe s ent fo ily of 5 members?
Solution: eﬁ@at as amount thcreases the number of days also increases. So, itis direct proportion.
members of a family increase, the number of days decrease. So, it is an inverse
portion.
Let the number of days be x
Rupees : Members : Days
8,000 B 40 T
15,000 5
® 4 . 15000
= 20 5 8000
&
- _ 4x15000x40"
5 xB000

X =4x15 =60 days
Thus, the amount shall be sufficient for 60 days.
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Example8: 14200 men have sufficient food for 32 days at a rate of 12 gram per person, how many men
may leave so that the same food may be sufficient for 42 days atarate of 16 gram per person?

Solution: As the number of days increase, the number of men decreases. So, itis an inverse proportion.

As the quantity of food increases the number of men decreases. So, it is also inverse
proportion.
Let the number of men be x.

Days - Food : Men\b
32 12 4
42 16 ‘C
r _3, 1 >
= D00 42 16 &@
2 100

= 327 12 x 42004
4T x

i 46\
X = 2><IZ><@=2400men

Thus, the food will be sufﬁcieﬁ 400 m\ , 4200 — 2400 = 1800 men may leave.
P ¥
ke’rci

6 hours daily. In how many days 45 men will repair the

or

.18

I 30 men repair a road in 5

b

working 12 hours ly?

same road by workma Jls
If60 women s fcotg;s orking 8 hours daily, how much cotton will 30 women spin by

3. ]f the pr: carpct 8 metres long and 3 metres wide is Rs. 6288, what will be the price of
2 mgt and 6 metres wide carpet?

4. ourers earn Rs. 67,500 in 9 days, how much money will 10 labourers earn in 12 days?

5. 70 men can complete a wall of 150 metres long in 12 days. How many men will complete the wall of

length 600 metres in 30 days?

6. If the fare of 12 quintal luggage for a distance of 18 km is 12 rupees, how much fare will be charged
fora luggage of 9 quintals for a distance of 20 km?

7. 14 masons can build a wall of 12 metres high in 12 days. How many masons will be needed to build a
wall of 120 metres high in 7 days?

8. 15 machines prepare 360 sweaters in 6 days. 3 machines get out of order. How many sweaters can be
prepared in 10 days by the remaining machines?

PFe"____________________=
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1440 men had sufficient food for 32 days in a camp. How many men may leave the camp so that

the same food is sufficient for 40 days when the ration is increased by | 1 times?
2
[Hint: The 1* element (food) is 1 and the 2" element (food) is % ]

Ten men can assemble 400 cycles in 8 days. How many cycles will 5 men assemble if they work

for 16 days?
f SUMMARY &0

The relation of equality of two ratios is called proportlor& ted by“::”

Ratio is a comparison of two quantities of same kind. Ratiog denoted by *:” e.g., ratio g is to b is

written as a:b, ratio cis to dis written as c:d. /&

[f four quantities a, b, c and d are written as:

then a s called the first, 4 is the second, Qﬂ‘llrd (@ the fourth proportional.

Ifthree quantities a, b and c are writte (b

then these quantities are in 80[@9 dpro nand b is called the mean proportional.

There are two types of p@
(1) Direct Progo \R ii) Inverse Proportion

Direct proporﬂﬁA a rela%n which increases / decreases one quantity causes proportional

increases f@ases in the otfier quantity, e.g., if we increase the number of eggs, then the cost of

eggs wi 1@
Invgr oportion is a relation in which if one quantity increases / decreases then other quantity

decreaSes / increases proportionally. For example, if we increase the speed of the car, then less time
will be required to reach the destination.

Direct proportion in table form, apply the same operation on both the quantities.

Inverse proportion in table form, the variables move in opposite direction. If x value is multiplied,
then y will be divided.
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Sub-Domain (vi): Percentage and

Financial Arithmetic

A
Students’ Learning Outcomes L &Y / -

&« /0

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

Currency conversion e calculate:
¢ convert Pakistani currency to well-known % the proﬁtf p
international currencies and vice versa < the pr amount
Profit, Loss and Discount markup rate, time period
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1.6.1 Conversion of Currencies

A foreign currency exchange rate is a price that represents how much it costs to buy the currency of one
country using the currency of another country.

Convert Pakistani Currency to Well-Known International Currencies

Currency conversion rates are not permanent but these change day by day. We use these currency rates to
convert Pakistani currency to different international currencies. (rate of one US § is equal to Rs. 181.70)

Examplel: Saud wants to exchange Pakistani Rupees (PKR) 50,000 to US Dollars. How many
US Dollars will he receive? (Rate of one US $ =Rs. 181.70) O
Solution: Amount to be converted = Rs. 50,000 O
Rate of one US Dollar = Rs. 18170 Q'Q
_ 50,000
Number of US Dollars = 18170 =U

Example 2: Convert Rs. 75,810 into UK £ (1 UK Pound %237.5).
Solution: 1

Amount to be converted = Rs.

Rate of one UK Pound = Rs. 287.5

Number of UK Pound Qm\ K£319.2

Table below shows current exchange rates

Country .@E @mbol Buying (PKR) | Selling (PKR)
-
US Doll(f@ X S 181.70 183
UK Rt (£) \O £ 237.5 240
Saudi Arabia__ | Riyal (SR SAR 48 48.75
India )\) Rupee 4 2.03 2.10

f Exercise 1.19 j

Convert Rs. 70,000 into US $ if the conversionrateis | US$=Rs.181.70.
ConvertRs. 75,000 into UK £. (Rate | UK £=Rs. 237.5).
Converts. 50,000 into Saudi Riyal. (Rate ] SAR =Rs. 48).
Convert Rs. 48,000 into Indian Rupee. (1 INR=Rs. 2.03).
Convert Rs. 35,000 into Australian Dollar. (1 Australian Dollar=Rs. 134).
Convert Rs. 80,000 into Chinese Yaun. (1 Chinese Yaun=Rs. 23.55).
Convert Rs. 50,000 into Canadian Dollar. (1 Canadian Dollar=Rs. 142.50).
Convert Rs. 70,000 into Turkish Lira. (1 Turkish Lira=Rs. 12.24).

P

06 = Oy W e b (@ e
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1.6.2 Percentage

Percentage is widely used in our everyday life. Percentage is another way
of expressing fraction or decimal.

Try yourself!

Change 60% to a fraction.

The percentage means “per hundred”. 4
. Change — to a percentage.
The symbol used for percentage is %. 5

1.6.3 Profit
If the selling price (S.P.) is higher than the cost price (C.P.) then profit . . yourself!
occurs. It can be written as: . wize 10% to a decimal.

Profit = Selling Price — Cost Price ®
Profit = S.P = CP ‘\'
Profit Percentage

Profit percentage is always expressed in terms of cost price. To ﬁ&pu‘[ the profit percentage, we use the
following formula.

Profit percentage = t x 100
ostjprice

Example 3:  Abid bought a motor-cycle for{s. ,000 an d it for Rs. 56,000. Find his percentage
profit. \

Solutions: Cost Price (CQ - 59,000
Sellmg GQ s. 56,000

&K SP-CP
= 56,000 - 50,000

AQ) % ; Rs. 6,000

profit

Profit% = x100
@ C.P
$ = @ x100
50000
= 12%
1.6.4 Loss
If the cost price (C.P.) is higher than the selling price (S.P.), then loss occurs. It can be written as:
Loss =  Cost Price — Selling Price
Loss = C.P, — S.P.

Loss Percentage

Loss percentage is also expressed in terms of cost price. To find out the loss percentage, we use the
following formula:
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Loss percentage= o5 %100

cost price

Example 4: Hameed bought a piece of land worth Rs, 300000 and sold it for Rs. 240000. Find his
profit / loss percentage?

Solution: Cost Price (C.P) = Rs. 300000
Sale Price (S.P) =  Rs. 240000
Loss = C.P - S.P.
= 300000 — 240000 O£

= Rs. 60,000
Loss percentage lOﬁxIOO \\'00
p g CP. +
60,000
= 2 100
300,000 ’&Q)
Rs. 20% @
1.6.5 Discount &

Discount means to reduce the price of an article ity marked price which is also called list price or
regular price. After reduction the amount is kno s the sew price. The discount is the amount you

Discount = éed 1 L(b Selling price
Percentage Discount %
The discount is usually expressedé@ er@discoum of the market price. To find the percentage
a:

discount. we use the following f(@
\ discount

A@éen ount = x 100

1

saved in buying an article.

marked price

Example 5: Ali @1‘[ some articles of worth Rs. 2,500. He was allowed 15% discount on his purchase.

| ce he paid of the said articles.
Solution: @
Marked price Rs. 2,500

Discount = 15%

Discount on the articles = 2588 x15
166
= Rs.375

So, the selling price = 2500-375

= Rs.2,125

Example 6: The marked price of an article is Rs.1,700. The selling price of the article is Rs. 1,360. Find
the percentage discount.
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Solution: Market price = Rs. 1,700
Sale price = Rs. 1,360
Discount = M.P—S.P
= 1700 - 1360
= Rs. 340
. Discount
Percentage Discount = ———x100
Market price
20 %
= 340 x 100 O
796 O

IR
1.6.6 Solve Problems Involving Successive Tra s@b‘hs

Example 7:  The cost price of an article is Rs. 6,000. The sHopkeeper writes the market price of the
article 15% above the cost price. The selli rice of that article is Rs. 4600. Find
percentage discount given to the custome

Solution: Cost Price = Qs 6,000
Percentage increase 5%
Totalincrease on cost prioo&: é’%
%s. 900

Ma@?ce 6000 + 900
01? Rs. 6900
'Q ing 5;; = Rs.4600
A $ MP — S.P

6900 — 4600

0 = Rs. 2300

@ Percentage discount Loun_t x 100
Market price

1
= mxlOO
6900

Il

- 331%
3

Example8: A wholesaler sold an article to a retailer at a profit of 10%. The retailer sold it for
Rs. 1897.50 at a profit of 15%. What is the cost of wholesaler?
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Solution: Selling price of the retailer

Profit

Cost price of retailer

Let the cost price of the retailer

Profit

Sale price of retailer

If the selling price of retailer is Rs. 1135, his cost price

If the selling price of retailer is Rs. 1, his cost price

If the selling price of retailer is Rs. i

Il

his cost price —

3795
2

Rs. 1897.50 = Rs.
15%

?

Rs. 100

15%

100 +15=Rs. 115
Rs. 100

100 \E
Q
o

115

&@ 50 x33

The cost pri %aller

Sale pri olebaler

Let the cost pri wholesaler

@roﬁt

lesaler

If the selling price of wholesaler S, 114, th s cost price

If the selling price of t %\@sﬂ@\l then cost price
If the selling pr Q&oles

\\

s 1,650, the cost price is

The cost of wholesaler

Rs. 1,650
The sale price of wholesaler
Rs. 1,650

Rs. 100
10%
100 +10 = Rs. 110
100
100
110

15
100 x 1650
1o
1
Rs. 1,500
Rs. 1,500

[ Exercise1.20 )

1. Haneef bought a car for Rs.550000. He sold it for Rs.605000 after some time. Find his profit

percentage.
2. The marked price of an article is Rs.3000. Discount on this article is 20%. Find the selling price of
the article.
3. A manufacturer sells an article which cost him Rs. 2500 at 20% profit. The purchaser sells the
article at 30% gain. Find the final sale price of the article.
4, The marked price of every article was reduced by12% in sale at a store. A cash customer was given
P
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a further 10% discount. What price would a cash customer pay for an article marked initially as
Rs.2000?

¥ Tahir purchased two toys for his children. He buys Spider Man and Barbie Doll for Rs.3000, and
Rs.5000 respectively. If a discount of 20% is given on all toys, find the amount of discount and
the selling price for each toy.

6. Tufail buys some items from a store. A special discount of 15% is offered on food items and 20%
on other items. If he purchases food worth Rs. 1250 and other items worth Rs. 750, find the amount
of discount and selling price of each separately. !

7. A wholesaler sets his selling price by adding 15% to his cost price. The retai s 25% to the price
he pays to the wholesaler to fix his selling price. At what price would a sell an article which

costs the wholesaler Rs. 400. \0

1.6.7 Profit / Markup +

Profit

When we deposit money into a bank, the bank uses 011 ney and in return pays an extra amount
alongwith our actual deposit. The extra money which ives for the use of our amount is called
profit on the deposit.

Markup

When we borrow money from bank to run g busfness, t ¢ in return receives some extra amount
alongwith the actual money given. This extrak ank receives is known as markup.
Principal Amount

O ney wh%
The amount we borrow or deposit in @k Q%incipal amount.
Profit / Markup Rate kg\
The rate at which the bank g@hare account holders is known as profit / markup rate. It is

expressed in percentage.AQ o

Period
The time for whicquticular amouht is invested in a business is known as period.

Calculate t e@ it / markup, the principal amount, the profit / markup rate,
the perio

Calculate fit / Markup
For calculation of profit / markup, we use the formula.
Profit / markup = Principal X Time X Rate

or I = P x R x T = PRT

The use of this formula is illustrated with the help of examples.

Example 9:  Younas borrowed Rs. 65,000 from a bank at the rate of 5% for 2 years. Find the amount of
markup and the total amount to be paid.

Here principal (P) = Rs. 65,000
Rate (R) 5%
Time (T) = 2 years
PFPe>""________________________________——u W
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Markup = P Xx R x T

Markup

65,000 x 2 X
100

= 650 x 5 x 2
Rs. 6,500

So, Younas will have to pay Rs. 6,500 as markup.
Total amount to be paid = 65,000 + 6,500 = Rs. 71,500

Example 10: A student purchased a computer by taking loan from a bank on s} nterest. He took
loan of Rs. 25,000 at the rate of 10% for 2 years. Calculate the to be paid and the
total amount to be paid back.

Il

Solution: Here Principal (P) = Rs. 25,000 \'
Rate (R) = 10% +
Time (T) = 2 years &@
Markup = PXRXT
= 25000 11—0 @

He has to pay Rs. 5,000 as markup.
Total amount to be paid = 25,000 + @
Calculate Principal Amount

We have used formula of markup i evio
principal amount. K

RN @)
RxT
Example 11: mmpal amou%is taken to bring in Rs. 640 as profit at the rate of 4% in 2 years?
Solution: @ roﬁt = Rs. 640
Rate (R) = 4%
$ Time (T) = 2 years
Principal amount = RI:
RxT
20
60
~ _640x100
4 x2
= 80x100
= Rs.8,000
Thus, the principal amount =  Rs. 8,000
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Example 12: A person got some loan on which he has to pay Rs. 3,500 as markup at the rate of 10% for
3.5 years. What is the amount of loan?

Solution: Markup

Rate (R)
Time (T)

Principal (P)

Thus, the amount of loan

Calculate Profit / Markup Rate

The formula for calculation of profit rateis

Il

Il

Rs. 3,500
10%

3.5years = %years

Markup \ l
Rate xTime
o O
3500x1002 @)
1 Q
Px3 N\
50 x 200

Rs. 10,000 &@
Rs. 10, 0002

arku
Prlnm

Example 13: At what annual rate per f ma u%uld the principal amount Rs. 68,000 become Rs.

86,360 in 3 years?* 0

Solution: Total amount t @ald

éoeriod / Time (T)

Rate (R)

Rate of markup
Calculate the Period

‘\
Al@ al PO}

Rs. 86,360

Rs. 68,000
86,360 — 66,000
Rs. 18,360

3 years

Markup x 100

Principal x Time

612

18360 100
68000 x 3

612 =99,
68

9%

Example 14: A person got loan from a bank at a rate of 3% per year for some period. In how much period
his loan of Rs. 65,000 will become Rs. 68,900.

PFe"____________________=
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Solution: Total amount = Rs. 68,900
Principal (P) = Rs. 65,000
Markup = 68,900 — 65,000
= Rs. 3,900
Rate = 3%
Period/ Time (T) = ?
Period / Time (T) = —arkupx100
Principal x Rate N\ l
2
& O
3900 x 100~ O

LA\
= 2 years ’( ®+

. N
f Exercise 1 }
1, Find the profit on Rs. 40,000 at the rate of 3%eprer for 4 years.

2 Saud borrowed Rs. 25,000 from bank at Q@)f 6% per year for 3 years. Find the markup of

the bank.
3. Find the principal amount invested b$¢Ria» in a &@s if he receives a profit of Rs. 4200 in

3 years at the rate of 10% per year. Q
buliess.

4. Ajmal invested some amount in % cives a profit of Rs. 27,000 at the rate of 12%

per year for 3 years. Find his jrfal inveﬁl‘gu :
5. At what annual rate of mark oul m 0 amount become Rs.9,044 in 11 years?
6. At what annual rate of px ould f Rs.5,800 will increase to Rs.7,105 in 3 years’ time?
1 How long would Rs. have ,Q)'c invested at a markup rate of 6% per year to gain Rs. 2790.
8 How long would 000 2@0 be deposited in the bank at 12% per year to receive back
Rs. 31,000?
1.6.8 lnsura B
Definitioneg yurance:

Insurance 1 8ystem of protecting or safeguarding against risk or injuries. It provides financial protection
for property, life, health, etc. against specified contingencies such as death, loss or damage and involving
payment of regular premium in return for a policy guaranteeing. The contract is called the insurance
policy. The party bearing the risk is the insurer or assurer and the party whose risk is covered is known as
insured or assured.

There are many different types of insurance including health, life, property, etc. We will learn about only
two types in this grade namely (i) Life insurance and (ii) Vehicle insurance

1.6.9 Solve Real Life Problems Regarding Life and Vehicle Insurance

Life Insurance

Life insurance is an agreement between the policy owner and the insurance company for an agreed time
period. Insurance company agrees to pay back a sum equal to original amount and the profit at the end of

= <,
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agreed period or on the death or critical illness of the policy owner. In return the policy owner agrees to
pay regular installments of premium.

Example 15: Saud got a life insurance policy of Rs. 500000. Rate of annual premium is 4.5% of the total
amount of the policy whereas the policy fee is at the rate of 0.25%. Find the annual
premium of the policy.

Solution: Policy amount = Rs. 500000
; 25 1
0 — I Pt
Policy fee @ 0.25% 160> 5 00-606- x 108
- Rs. 1250
First premium @ 4. 5% = E><L><5 00060 O
o 106 @)
= Rs.22,500 \0
; . Markup \'
Period / Time (T) =
Principal x Rate
Annual premium = First premium& fee
22,500 + 1 Rs. 23,750
Example 16: A man purchased a life insurance pollcy 00000. The annual premium is 4.5% of
the policy amount whereas policy fee i h ate of 0.25%. Calculate the annual premium
and quarterly premium at 27% of't 1 premium.
Solution: Policy amount 0000 6
Policy fee @ 0.25% t&e
First premium (@ 4\@ ‘@ x300060
Rs 13,500
Anfyu eml G First premium + policy fee
é = 13,500 + 750
= Rs. 14,250
@t e - 150+
uarterly premium = X ——
$ yP 100
2
285
- ;27 = Rs. 3847.50

Vehicle Insurance
Vehicle insurance provides a protection against risks to the vehicle. The amount of policy in this case
depends upon the actual value of the vehicle.

Example 17: Aslam got his motorcycle insured for one year. The price of his motorcycle is Rs.50,000
and the rate of insurance is 4.5%. Find the amount of premium.

Solution: The price of motorcycle = Rs. 50,000
Rate of insurance = Rs. 4.5%
4.5

Amount of premium = ——x 50000
100

P>
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4.5 1
= — x — x 506
16 100 b
= Rs. 2,250

Example 18: Khalid purchased an insurance policy for his car. The worth of the car is Rs. 750000. The
rate of annual premium is 3% for two years and depreciation rate is 10%. Find the total
amount he paid as premium.

Solution: Worth ofcar =  Rs. 750000
Rate of annual premium = 3% \E
Depreciationrate = 10% O
Time period = 2 years
3
Firstpremium =  ——x 7500@9,{'0 Rs. 22,500
Depreciation after one year = 10% of, ?'
- /&Oﬂﬂ = Rs. 75,000
Depreciation after one year = 0 — 75000
s. 67,5000
2" premium O 3% of 675000
675006
. 20,250
Depreciation &Qears 0% of 675000
K = —x675000
0 106
‘\ = Rs. 67,500
D@atlon %z years = 675000 - 67500
! = Rs. 60,7500
To ount s premium = 22500 + 20,250

Rs. 42,750

Q0
$® f Exercise 1.22 j

IR Usman purchased a car for Rs. 1250000 and insured it for one year at the rate of 4.5%. Find the
annual premium.

2. Hameed got a life insurance policy of Rs.200000. Find the first premium he has to pay when the
rate of annual premium is 5.2% and policy fee is 0.25%.

x B Zahid got a life insurance policy of Rs.500000 at the rate of 5.2% and the policy fee is 0.25%.
Calculate half yearly premium at 52% of the annual premium.

4. Usama insured his life for Rs. 700000. Find annual premium at 4.5% of the policy amount with
policy fee at the rate of 0.25%. Calculate monthly premium at 9% of the annual premium.
. Saud bought a car for Rs.700000 and got it insured at 4.2% annual premium for 3 years. Calculate

how much premium he paid in 3 years if depreciation rate is 12%.
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6. A man has a car of worth Rs. 1400000. He got it insured for a period of 2 years at the rate of 4.5%.
The depreciation rate is 10% per year. He has to pay the premium yearly. Find the total amount of
premium he has to pay for a period of 2 years.

& Asma insured her life for Rs. 1,000,000 at the rate of 5% per year. Find the amount of annual
premium she has to pay.

1.6.10 Partnership

A business in which two or more persons run the business and they are responsible for the profit and loss is

called the partnership. $

If the partners start the business and close it together with same or different 1®tment capital, this
partnership is called a simple partnership.

If the partners contribute different capitals for different time periods or at | \@e partner contributes two

or more capitals for different time periods, then this partnership is call pound partnership. In this

case, the profit or loss is divided in the ratio of monthly investmentsxg
il

Example 19: Saud and Ammar started a business with capitg!s of R%.56,000 and Rs. 64,000 respectively.

After one year they earned a profit of Rs.2 ind the share of each one.

Solution: The simplified form of capital share ratip:

Saud’s share ' Ammar’
56,000 : 64

56 : 6\
7 : (g
Sum of ratios = 7 =15 %
Total profit @ 23; @

Saud’s profit 6\ {'K = 7 x 1500 = Rs. 10,500
Ammaﬁ%@ % ~— % 22500

éJQ = 8 x 1500 = Rs. 12,000

Example 204 i started a business with a capital of Rs. 15,000. After 5 months Umar also joined him
th an investment of Rs. 30,000. At the start of 9 month's Usman joined them by investing
$.45,000. At the end of the year, they earned a profit of Rs.406000. Find the share of each
one.
Solution:  Tahir’s investment for 12 months = Rs. 15,000
Tahir’s effective investment for 1 month = 15000 x 12
= Rs. 18,0000
Umar’s investment for 7 months - Rs. 30,000
Umar’s effective investment for 1 month = 30,000 x 7
- Rs. 21,0000
Usman’s investment for 3 months = Rs. 45,000
Usman’s effective investment for | month = 45,000 x 3
Rs. 13,5000
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Tahir
1,80,000
180
12

Sum of ratios

Tahir’s share

Umar’s share

Usman’s share

Example 21:

What did

Saud., gl;tal for 9 Smhs
S ffective capital for |

Solution:

@li’s capital for 5 months
Ali’s effective capital for 1 months

Ali’s capital for 4 months

Ali’s effective capital for 1 months

Ali’s total capital
Saad’s capital for 9 months

Saad’s effective capital for 1 months

Total profit
Saud’s Allowance
Net profit = 58,000 — 16,000

Saud, Ali and Sz@rte

respectively. Sa nages i ecei Rs. 16, i

assignment. mmll‘:&'ﬂi withdraws Rs.9,000 and business is closed after 9 months.
ceivey

profit of Rs.58,000.

) .
Umar Usman
2,10,000 1,35,000
210 135
14 9
= 12 +14+9 =35
11600
812607 $
— _‘3} 4.0690'0/ OO
1

12 x 11600 = Rs. Bgﬂ
14 11600 < @
—X

’&00 Rs. 162400

11600
3\ _X
%1600 Rs. 104400

@@iness with Rs.15,000, Rs.19,000 and Rs.
siness and receives allowance of Rs. 16,000 for this

12,000

Rs. 15,000
15000 x 9
Rs. 1,35,000
Rs. 19,000
19000 x 5
Rs. 95,000
Rs. 10,000
10000 x 4
Rs. 40,000
95,000 + 40,000
Rs. 12,000
12000 x 9
Rs. 10,8,000
Rs. 58,000
Rs. 16,000
Rs. 42,000

months

Il

|

= <,
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Ratios of Capitals Saud’s . Ali . Saad’s
1,35,000 : 1,35,000 § 1,08,000
135 ¥ 135 : 108
15 : 15 P 12
5 ! 5 : 4
Sum of ratios = 5+5+4=14
. 5 3000
Tahir’s share = ; Mx
= 5x3000 \b
= Rs. 15,000 O
Saud’s allowance = Rs. 16,000

Saud received = Total of Saud’s Profit + @anee

15,000 + 16,000
= Rs. 31,000

1. Aslam and Akram invested Rs. 27,000 and Rs. 30,
Rs. 66,500 at the end of the year, find the profit fe

2 Amina and Maryam started a business wi X
ofito

start a business. If they earned a profit of

hone.

ent of Rs. 30,000 and Rs. 40,000 respectively in
one year. Atthe end of the year they earged afy 00. Find the share of each one.

3, Two partners contributed Rs.4000 &Rb 30 t contributed for 9 months and the 2nd

contributed the amount for 7 months. Rs. 11,590 between the partners.

4. Saad, Saud and Saced startcd mcss ith*€apital of Rs. 12,000, Rs. 18,000 and Rs. 24,000
respectively. At the end of H 1 th yéred with a loss of Rs.13,500. Find the share of each in

this loss
5 Akram and Asghar st %usm Sy with Rs. 9,000 and Rs. 11,000 respectively. Akram withdraws
Rs. 1000 after 6 1 nths of his withdrawal Asghar invested Rs.1000 more. After a
year they earne fit of . 0. Find the share of each in the profit.
i B and C started a firm with Rs. 20,000, Rs. 16,000 and Rs. 18,000 respectively. A
r4 months, B for 6 months and C for 8 months. Divide a profit of Rs. 12,000 among

When a person dies, then the assets left by him are called inheritance and it is distributed among his legal
inheritors according to Islamic Shariah Law. In Islam,the principles of distribution of inheritance are given
below.

e First of all his/her funeral expenses and all his/her all debt be paid.

e Then execute the will upto 1/3 of his/her property if asked for.

e Then distribute the remaining inheritance accordingly.

The procedure is illustrated with the help of following examples.

Example 22: A man left his property of Rs.640000. A debt of Rs.40,000 was due to him and Rs.5,000
was spent on his burial. Distribute the amount between his widow, 1 daughter and 2 sons
according to the Islamic Law.

PFe"____________________=
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Solution: Total amount of property
His debt

Burial Expenses

Total amount paid

Remaining amount

Widow’s share

Remaining Inheritance

Rs. 640,000

Rs. 40,000

Rs. 5,000

40,000 + 5,000 — 45,000
640,000 —45,000 =

1595.000
g

Rs. 595,000
Rs. 74,375

595,000 — 74,375

Now, Ratios of shares

Sons

2

2x2=4

Sum of ratios =

Share of 2 sons

Share of each son

Share of one da%g -

Example 23: Mst. Zainab Begum djg8,1 ving(
distributed amongé@

&

D

Rs. 52 %25
O

Daughter
1 O

416,500
16,500

= 208,250

2
\2520,625
s. 104,125
her a property of Rs.802500 which was to be
banK@nother and two daughters. The husband got % , mother

got % and re@ng for&yghters. Rs.7,500 was spent on her burial. Find the share of

each on®

Solution: $®0

Total amount left
Expenditure on her burial
Remaining amount

Share of her husband

Share of her mother

Total share of her husband and her mother

Remaining Inheritance

Il

Rs. 802,500

Rs. 7,500
802,500 — 7,500
Rs. 795,000

l x 795,000
4

Rs. 198,750
1 795,000

6

Rs. 132,500
198,750+ 132,500
Rs. 331.250

795,000 — 331,250
Rs. 493,750

= <,
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Share of 2 daughters Rs. 46,3750
46,3750

2
Rs. 231,875

f Exercise 1.24 }

A man left Rs. 240000 as inheritance. His heirs are 6 daughters and 2 sons. ’jld the share of each
inheritor so that a son gets twice of his sister's share. O

Allah Ditta died leaving a property of Rs. 850000. He left a widow, two @and one daughter. Find
the share of each in the inheritance if the burial expenditure was Rs;%@

Share of each daughter

Il

Akram left a wealth of Rs. 780000. His heir are a widow, 3 sons a aughters. Calculate the share
ofeach one if the funeral expenses is Rs. 30,000 and a loan ,000 is due to him.

Aman died leaving a saving of Rs. 72,000 in the bank. Find th&hare of each: widow, one son and one
daughter. %

Aslam left a property worth Rs. 650000. He had&ka s. 50,000 as debt. The remaining amount
was divided among his 2 sons and 2 daughters. findghe share of each.

A person died leaving behind inheritance Q ,000, Distribute the amount among 4 sons and 3
daughters so that each son gets double Qh ,a daug\éets. Find the share of each when a debt of
Rs. 80,000 was also to be paid. Q ?

Wife of Ahmad died leaving behijag 2 ughl@ a son. If Ahmad gets % of the inheritance of
Rs. 180,000. The remaining tis to &distribu’[ed among her children so that a son receives

twice of a daughter's share@ 1e an& f'share of each daughter, son and Ahmad.

SN
N7 < summary )

A forgj zﬁ'ency exchange rate is a price that represents how much it costs to buy the currency
of try using the currency of another country.
If the S€lling Price (S.P.) is higher than the Cost Price (C.P.), then profit occurs.

Profit

— x 100%
Cost Price

Profit percentage =

If the cost price (C.P.) is higher than the selling price (S.P.), then loss occurs.

Loss percentage = LO—SS, x 100%
Cost price
; Discount
Percentage Discount = —————  x 100%
& Market Price ’

PFe"____________________=
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When we borrow money from bank to run a business, the bank in return receives some extra
amount along with the actual money given. This extra money which the bank receives is known
as markup.

The amount we borrow or deposit in the bank is called principal amount.

The rate at which the bank gives share to its account holders is known as profit / markup rate. It is
expressed in percentage.

The time for which a particular amount is invested in a business is known as period.

Profit / Markup Principal x Time x Rate

Or 1 = P ® R % T = PRI \E
P:Ri'[‘ OO

Markup
Rate= —/———————— +
Principal x Time

Life insurance is an agreement between the policy ownel‘ﬁag insurance company for an agreed
time period.

Vehicle insurance provides a protection against g e vehicle. The amount of policy in this
case depends upon the actual value of the vehj

A business in which two or more persons usiness and they are responsible for the profit
and loss is called the partnership.

When a person dies, then the assets le y m ar\& inheritance and it is distributed among
his legal inheritors according to Isla

The relation of equality of two ra#gs 1 calle ortlon It is denoted by ::

Ratio is a comparison of two t1 139 0 me kind. Ratio is denoted by : e.g., ratio a is to b
is written as a:b, ratio ¢ is f

If three quantities a, b éw as: a: b : b ¢, then these quantities are in continued

proportion and bl&@ the m portional.
‘ - -
\Q f Review Exercise (1b) }

Four™ajtions are given against each statement. Encircle the correct one.

(1) If @ is not a member of the set A, then symbolically it is denoted by:

(a) ae A (b) a\A (c) aeghA (d) an A
(i1) Which of the following is not a set?

(@  {1,2,3} (b)  {a b c} (© {234} (d  {1,2,2,3}
(ii1) A set consisting of all subsets of the set A is called:

(a) subset (b) universal set (c) power set (d) superset

(1v) IfU=1{1,2.3,..10} and A= {24, 6....., 10}  and B={1,3.5, .....9},
then (A —B)C is equal to:
(a) u (b) B © A d ¢
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(v) IfP(A)= {9, {a}, {b}, {a, b} },then set A is equal to:

(@ ¢ (b) {a} (c) {b} (d)  {a b}
(vi) Proportion means:
(a) equality of two ratios (b) equality of quantities
(c) inequality of two ratios (d) inequality of quantities
(vii)  Product of extremes is equals to:
(a) direct proportion (b) inverse proportion
(¢)  product of means (d)  division of mea*
(viii) Arelation in which increases one quantity causes proportional incre@ the other quantity

is called: 0
(a) compound proportion (b) ratio Q

(c) inverse proportion (d) direc rtion
(ix)  The comparison of the quantities of same kind is calle, +
(a) proportion (b)
(c) compound proportion iiverse proportion
(x)  The relation between two or more proport' alled:
(a) compound proportion b) direct proportion
(c) proportion (d) inverse proportion
(xi) A person who buys Ilﬁ, mxmdnu. 1 an insysyice company is called;
(a) insured lesser (d)  beneficiary
(xii)  To reduce the price 0’[ an dlt @ ron et price is called:
(a) discount (b proﬁt (c) period (d) insurance
(xiii) The time for which,a ular a ml, 1s invested 1n a business 18 known as:
(a) profit @ prate (c) period (d) principal amount
(xiv) A business i 1n wo 0 01 persons run the business and they are responsible for the

profit and (. 1] .
(a) partnership  (c) markup (d) principal amount
(xv) 'I‘I@pnu of a toy*ear is Rs. 100. If it is sold at 10% discount then the selling price of

h ar:
Rs. 90 (b) Rs. 110 (c) Rs. 80 (d) Rs. 120
(XVINQWhen a person dies, then the assets left by him are called:
(a) period (b)  principal amount

(c) inheritance  (d) discount
2. Define the following:

(1) Direct proportion (i1) Inverse proportion  (i1i))  Compound proportion
(iv)  Loss percentage (v) Discount (vi)  Markup
(vii) Inheritance (viii) Vehicle insurance (ix)  Life insurance
3. Write all subsets of the following sets:
(1) A={1,2,3,4} (i) B={a b, c}
4. Write the power set of the following sets:
(i) C=1{2,4,6} (i) D={+ —, %, +}
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U= .23 ..uaaus 10}, A={1,3,5,7} and B= {2, 4, 6, 8, 10}, then verify

(AUB)°= AN B°

In a survey of a primary school students, it was found that 20 students have cars, 15 students have
motorbikes, 5 students have both and 3 don't have any of them. How many students are there in the
survey?

Mrs. Razia paid her driver Rs. 2500 for 5 days. What amount will she pay him for 10 days? Also
draw its graph.

If a motorbike needs 20 litres of petrol for a travel of 160 km. Find ho *ueh petrol will be
required to travel 360 km. Also draw its graph. b

If 15 men take 85 days to build a wall, how long would it take fo @? Also draw its graph.
10 lions can eat 500 kg meat in 10 days. How many lions will ea&

draw its graph.

A factory can manufacture 200 items in a day using r@unes. How many items can be
manufactured by using 14 machines in 4 days? K

25 labourers can construct 5 rooms in 18 days. Ii many days can 10 labourers complete
10 rooms of the same size?

A factory marked price of the articles 25%
Rs.5000 and its selling price is Rs. 4500. j#

Saeed invests Rs.12,000 at 81% per %r
0

and 6 months? - Q
e Yo f%ears. The worth of his car is Rs. 850,000. Find

1Y rate qf depreciation is 10% per year.

, 35 (@ er 3 months Akram joined the business with Rs.4000
and after 6 months As @ =5000. At the end of the year, they earned a profit of
Rs.1620. Find the sh@ cach i profit.

Asghar Ali die% asset: Rs. 655275. Funeral expenses were Rs. 5275. He had to pay
Rs. 50,000 bt. After ma

me meat in 5 days? Also

¢ cost price. The cost price of an article is
discount % given to the customer.

ofit. N@uuch would the amount be after 2 years

Faheem got his car insured at a
the total amount paid as pren
Aslam started a business wh

% g these payments, his widow shall get é of the remaining property.
Find th @ f his son and one daughter when share of son is double the share of his daughter.
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