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UNIT

PERCENTAGE, RATIO AND
PROPORTION

Percentage

Ratio

Proportion
Compound Proportion
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After completion of this unit, the students will be able to:

» Konow percentage as a fraction with denominator of 100,
v Convert:
« A percentage to a fraction by expressing il as a fraction with denominator 100
« A frction to o percentage by multiplying it with 100%.
+ A perceniage 1o a decimel and vice versa.
» Solve real life problems involving percentage. 1
r Know: ; !
« A ratioas a relation, which one quantity bears to another guantity of the same kind with regard to their magnitudes.
= That, of the two quantities forming a ratio, the first one is called antecedent and the second one consequent.
« That a ratio has no units;
« The importance of the order in which the rtio is cxpressed,
¢ Find the ratio when a number is increased (decreased) to become another number
(e.g., iIn what ratio must 40 be decreased to become 247)

» Solve real life problems involving ratios.

b d
where a,d are known as extremes and b, are called the means.
¢ Find proportion (direct and inverse).
» Solve real life problems involving direct and inverse proportion.
» Know the concept of compound proportion. .
» Solve real life problems involving compound proportion.

» Know that an equality of two ratios (ﬂ = f,J constitutes a pn:‘:pmti-:m, that is, acb:icid,




1.1 PERCENTAGE

The word “percent” is a short form of the Latin word “percentum”.

Percent means out of hundred or per hundred. The symbol for
* percentage is“%" .

I.L.1 Percentage as a Fraction with Denominator 100
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To mnvart a fraction to a percentage by multiplying it wlth Mm
let us consider the fulluwinu examples.

EXAMPLE
Express the foﬂomng ﬁr'adfms asa pammﬁaga

V% @3 mj}i,.- WE"




6 PERCENTAGE, RATIO AND PROPORTIOI™

t a Percentage to a Decimal and Decimal to a Percentage
"Tunhmarta percentage toadecimal, we look at the following examples.

~ EXAMPLE-1
__E’!Pmssr,} 4% Gi) :6%% (it) 2?%% as decimals.

. soWmON: () 54% = L
L - 100

e ' = 0.54

16.5
) 162 =% ==
L 100 :
v _ 165,




Marks percentage :nu:au.;_%ﬂxma- e

=80% |
Marks percentage in Pakistan Studies = % x 100 '
= 24x ‘\'_-
3 =96%
So, Aslam performed best in Pakistan Studies.

EXAMPLE-3 | _
Express (i) 0.7 (i) 0.13 (i) 1.26 as percentage. ; .-

SOWTION: () 0.7 = 0.7x100% R
i g T

7 )
mx!ﬂ %
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UNIT-1 - 6 PERCENTAGE, RATIO AND PROPORTIOEES

Convert a Percentage to a Decimal and Decimal to a Percentage

To convert a percentage to a decimal, we look at the following examples.
EXAMPLE-1
- Express (i) 54%  (ii) 16% % (i) 27 é % as decimals.

SOWUTION: () 54% = -2
100

~ 0.54

. ! 16.5

B 16295 — -2

W 162% =%

165
1000

0.165

§2
3x 100 .
27:3
100 .
Nad3
~ 1000
= 0,273

(iii) 2?3% =

71% of the Earth's surface is water.
Write the percentage of land. l

EXAMPLE-2
Aslam scored 35 marks out of 50 in Engf.rsh 60 out of 75 in Urdu
and 72 out of 75 in Pakistan Studies. In which subject did he
perform best?

mr Marks percentage in English = -j_f].x 100

-

=35
= 70%
; _ /ot for Sale-PESRI




PERCENTAGE, RATIO AND PROPORTION 7 L UNIT-1

Marks percentage in Urdu = ?—;xwﬂ o

= 20x4 , . i
=80% ' §

72

RSN |1 |
4

Marks percentage in Pakistan Studies = E_-xjﬂﬂ
* = 24x4 i !
f L =9Ge - |
: So, Aslam performed best in Pakistan Studies. Y - < x

1
i
EXAMPLE-3 | | R
Express (i) 0.7 (i) 0.13 (i) 1.26 as percentage. [

SOLUTION: (i) 0.7 = 0.7x100% i 82 - i "f

ORI

=?'x'jﬂhﬂﬁj . - gLl l:. ”‘ .l... .
=70% o sy {._qgﬁ
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EXERCISE — 1.1

Express the following percentages as fractions in their lowest form.

1.
(1) 95% (i) 65% (i) 75% (W) 25% (W) 56% (vi) 48%

' 5 r
(vii) 8% (viii) 33%% (ix) 3?%% &) 3?%% (xi) 5%% (i) 42-.%

Express the following fractions as percentages, giving your answer
correct to / decimal place, where necessary.

3 L iy | Ay 31 gl
fi) : (%) E (i) 2—5 (iv) E (v) E (vi) E

i) = S @ @2

Express the following percentages as decimals, giving your answer
correct to 3 places of decimal,

(D 47% (i) 58% (i) 92% (V) 8% (W) 12% (vi)120%

(vii) 180% (Vi) 145% (ix) 5 %% (x) 5%% (xi) 43%% (xii) s8Log

Express the following decimals as percentages.

“Hos (o9 (@125 (v 139 () 1.72 (vi)022

.['vﬁ:} 2.64 (viii) 3.41 (ix) 0.845 (x) 1.78 (xi)I.58 (xii) 0.065

3. Cumpletethé following table.

Percentage : Dl‘El:lmuI

75% | 0.75
0.80
40%
0.62

44%0 .
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1.1.3 Real Life Problems Involving Percentage
Consider the following examples from real life involving percentage.

EXAMPLE-1

If there are 800 cars in a car parking and 80% of them are -
Pakistan made, find the number of Pakistani cars.

SOLUTION: Total number of cars in a car parking = 800

39
80% =
m&
2 ; 80
Number of Pakisfani cars = }E]—:-c 800
= 640

EXAMPLE-2

If % of the students in a school have been away for a holiday.

How many in every hundred have been on holiday?

SOLUTION: ; ki %x-}ﬁﬂ% = 4%20% = 80%

.f of the students have been away means 80 in

2 every hundred have been on holiday.

E}{AMPLE-S 4 i
If 56% of the houses of a colony have a car, what pemantaya of

houses do not have cars ?

SOLUTION:
* Number of houses have a car = 56 %
Houses do not have a car = (100-56) %
¢ = 44%

Thus 44 % houses do not have a car.
ﬁmmmmp&m&nﬁg&mﬂdm we can dex

1 .

mmm '
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F XERCISE - 1.2

1. If45% of the students in a school are gnriﬁ What is the percentage of
the boys?

| L 1f 82% of the houses have a television, what is the percentage of the
houses which do not have?

3. Ahockey team won 62% of their matches and 26 % of them were
ended in a draw. What is the percentage of the matches they lost?

An aeroplane carries 400 passengers, 52% of the passengers were

Pakistani, 7% were Chinese, 12% were from Iran and the rest were
British.

(1) How many people of each nationality were on the plane ?
(ii) What is the percentage of the British 7

Amna scored 46 out of 50 in a Maths test, 64 out of 75 in a Chemistry

testand 72 out of 80ina F'hysn:s test. In which subject did
she perform best ?

6. Atable costs acarpenter Rs. 720 to make. He sells it for Rs. 920.
What is the percentage of profit he earned?

1. If 84 % of a book consists of 420 pages. Find total numher of pages
in the book.

8. Outof histotal income Hamza spends 20 % on house rent and 70 %

of the rest on household expenditure. If he saves Rs. 1800, what is his
totalincome ?

9. Raheel’sincomeis 25 % more than Ith.at of Rauf. What percent is Rauf's
| ~ income less than Raheel’s ?
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1.2 RATIO

In our previous classes we have learnt about ratios and solved
problems involving ratios. Let us recall that here.

In our daily life we are always in need of comparing values or
magnitude of objects. For example if there are 6 eqggs in one basket
and 24 eggs in other basket. The comparison of number of eggs in
both the baskets, leads to the concept of ratio.

So ratio is a comparison of like quantities measured in like units. The
symbol for ratio is 2’ '

1.2.1(i) Ratio as a Relation

Here are six balls.

o Y JoX X )

There are 2 white balls out of 6 balls.

The fraction of the balis that are white is % = 'j; :

There are 2 white balls and 4 black balls. The ratio of white balls to
black balis is 2: 4.

We simplify ratios like fractions i.e., 2:4 = I: 2.
The ratio 7 - 2 tells us that there is one red ball to every 2 blue balls.
The ratio compares the number of red balls with the number of blue

balls.

If « and b represent two quantities, where b is not zeru ratiu of atob
is written as a:b or in terms of fraction £ A

If one quantity has the magnitude 2 and the other has the magnitude
3, then the ratio of the two quantities is 2 to 3, witten as 2. 3, or -2-

Wot for Sale-PESRP
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If the two quantities in comparison are not in the same units, then to
find their ratio, we convert them first in the same units, e.g.

if the lengths of the two scales are 50cm and 3m then the ratio is:

50:300 (incentimeters)
£ | (100cm = Im)

A ratio a:b is said to be in its simplest form when a and b are integers
with no common factor (other than 1).

EXAMPLE-1

Simplify the ratio 8:12 in the simplest. form.
' §.12
4 4
2:3

SOLUTION: 38:12

EXAMPLE-2
Simplify the ratio 24:12 in.the sﬁmp:‘esr form.
SOLUTION: 24:72 = 2¢.12

5 TR
=0T

1.2.1.(ii) MMI and Consequent

Inaratioa:b, ‘a’is called the antecedentand ‘4*is called the consequent,
_e.g.inratio 2:5, antecedentis 2 and consequent s 5.

1.2.1.{ili) Ratio has no Units

Let us consider a jug and a glass with 1500mi and 200ml juice.
Comparison of the volumes of the juice in two objects.

Volume of the juice In the glass 200mi SN
| - Volume of the Juice in the jug =~ Is00mi ~ 75 7"

ot for Sale-PESRP




PERCENTAGE, RATIO AND PROPORTION 13 UNIT-1

We can compare these quantities because the numerator and
denominator, are in the same units, therefore, ratio 2:15 has no units.

1.2.1.(iv) The Order of a Ratio

If the magnitudes of the two quantities are denoted by ‘e’ and b°
then ratio from'a’ to'b’ is a:b.

We cannot write this ratio as b:a, because,a:b # b:a since 2 #'E.
a

Therefore, in a ratio the order of quantities must be maintained;
e.g.2:5and 5: 2 are differentratios because 2:5#5:2 or 2 5.
- 5 2

1.2.2 Ratio when a Number is Increased or Decreased

If the number of Mathematics books in a school library are increased
from 75 to 95, then the ratio of the previous number of books to the
present number of books is =75 : 95
=15:19
i.e. the number of books increased in the ratio of 15 : /9.
EXAMPLE-1
A student spends Rs.70 everyday, but on Sunday, he spends Rs.20
only. Find the ratio of number of rupees spent on Sunday fo
everyday. A :
SOLUTION: . The ratio of number of rupees spent on Sunday
comparing to the other daysis = 20: 70

. =2:7
EXAMPLE-2 ! :
Increase 40 books in the ratio 5 : 4. What would be the number
of increased books 7
SOLUTION:  Number of books =40 - .
Given ratio is =5:4 = 7

Number of books increased = 40 x%
= 10x5
= 50

The number of books increased is 50.
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EXAMPLE-3

In what ratio 60 m* be decreased to24 m°.

SOLUTION: Required ratio = new magnitude : old magnitude
: = 24 60

EXERCISE 1.3

I.  Find the ratio of first quantity to the second in its lowest form.
(i) Rs.24 , Rs.6 (i) 20kg, 5kg
(iii) 20cm , 80cm (iv) 5m , 5m
(v) 1500km , 1200km  (vi) Rs.150 , Rs.275

2. Express each of the following ratiosin its simplest form.

W3 L
i) —: = {1 ) e
_wﬁ 1 Wl s
il 2
e =)
{ij. rw)m
12 28 )
HI.—-:-— _
(s 10 (<27
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3.

In a city /26 medical students traveled by:

Rikshaw Toxi Bus Car
14 9 75 28

Find ratio of the students who used.
(i) Rikshaw to taxi

(i) Taxitobus

(iii) Taxito car.

In a school library, there are 75 books on Mathematics, 115 on English,
85 on Chemistry and 60 on Physics. Find ratio of the following:

(i) Mathematics books to English books.
(ii) English books to Chemistry books.

(iii) English books to Physics books.

(iv) Physics books to Chemistry books

(v) Physics books to Mathem atics books.
(vi) Chemistry books to Mathematics books.

1.2.3 Real Life Problems Involving Ratio

Some of the problems relating to our daily life are given in the following:

EXAMPLE-1 :
There are 1029 students in a school, 504 out of them are girls,

what is the ratio of boys to the number of ginls?

SOLUTION: Total number of students = 1029
Number of girls = 504 |
Number of boys = 1029504
=325
Raquimld ratio = 525 : 504

Mot for Sale-PESRP



16 PERCENTAGE, RATIO AND PROPORTION

EXAMPLE-2
A rectangle has length of 6cm and width of 4cm.
. A second rectangle has a length of 9cm and a width of 2cm.
Find the ratios of: (i) their lengths (i) their widths
(iii) their perimeters (ivitheir areas
SOLUTION: Given length of the first rectangle = 6cm
Width of the first rectangle = 4cm
_Area of the first rectangle = 6x4

= 24 em’
P&nm&t&r of the first rectangle = 2x(6+4)

= 2lcm

Length of the samnd rectangle = 9cm
Width of the second rectangle = 2em

~ Area of the second rectangle = 9x2

= 18cm’
- Perimeter of the second rectangle = 2x(9+ 2)

= 22cm

(i) Ratio of length of the first rectangle to the length of
the second =6 : 9 -

=2:3

L%

3

(u) Ratio of width of the first rectangle to the width of
the second =4 ;2

=2:1
(iii) Ratio of perimeter of thaﬁm.vactangie to tha
second is _.-2ﬂ 22
© =0: 1
() Rgﬂoufamnufﬂmmstrectangmtotfm
secondis =24:18 .
=4:3

7 o i ST S AT A
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] =
EXAMPLE-3

] A couple has 6 grandsons and 4 granddaughters. ~

' Find the ratios of:

(i) the number of grandsons to that of granddaughters.
i (ii) the number of granddaughters to that of grandsons.

SOLUTION:
Number of grandsons =8
Number of granddaughters = 4
grandsons : granddaughters = 6:4

= 3 . 2 i
granddaughters : grandsons = 4:6 _
| EXAMPLE-4 ; 4
_' Find the ratio of: ke 3
(i) 8 rupees each to 72 rupees per dozen. i T
(ii) 36 rupees per dozen to 6 rupees each. o _ ‘-f

L=

SOLUTION: (i) 72 rupees per dozen means
?2

= 6 rupees each.

Therefore, ratio of 8 rupees each tc
is same as the ratio of 8 rupees to 6 rupe
3 6~ ;.»..-.:u - ..':.r i

red is‘ # 3 .
Requ: raﬁﬂ AP,

(ii) 36 rupess o da;ammer&ns':rhmdkd »

ang ¥
L ’ o it

Dl citt H 1':1s'r,,=.u:-"f ==
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EXAMPLE-5
Ifa:b=2:3, find the ratio of 6a : 5b.
SOLUTION: Given a : b= 2 : 3 then
6a:5b=6x2:5x3
=
_12 15
Josd
=4:5
Thus 6a:5b=4:5

E XERCISE 1.4

ik Find the ratio of 6 rupees each to 72 rupees per dozen. I
2. Find the ratio of Rs. 160 per meterto Rs. 150 per meter.
. 3. Ei_'[i_dthelr?itipfdf Rs. 72 for 24 to rupees 4 each.

4. Asquare 4’ has side 2cm and asquare ‘B’ has side 6cm.
Find the ratio of:

Y QJ The hnﬁth of the side of the square 4 to the length of the side
P - ofthesquareB.

{'ii} The perimeter of the square 4 to the perimeter of the square B.
e ;(ﬂ;f) The area ofthe square ‘A’to the area of the square ‘B
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9. Asquare A4 has side 6cm and square B has side 8cm.
Find the ratio of:

(i) The length of the side of a square A to the length of the side of
the square B.
(ii) The area of square 4 to the area of square B.

10. A family has 12 pets of which 6 are cats, 2 are dogs and the rest
are birds. Find-the ratio of the number of:

(i) birds to dogs
(ii) birds to pets

1.3 PROPORTION

The equality of two ratios is known as proportion. The symbal for

proportionis "::" or "=".

1.3.1 Extremes and Means

If a:b=c:d, then the proportion is a : b :: ¢ : d. We read it as ratio a
is to b is as ratio c is to d.

a,b,c and d are called the terms of the proportion.

The first and fourth terms, i.e “a” and “d" are called the extremes, while
the second and third terms “6” and ‘“e” are called the means of the

proportion.
The product of means is equal to the product of extremes, i.e.
{res;,
a:bed
ad = be

ot for Sale-PESAP
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r-n---q—-rEﬁ-—ﬁ-u —I-F_L_E

l Find the unknown term in the proportion x : 3 :: 60 : 15
~ SOLUTION:

. Product of extremes = ad=xx15

]~ ) = l5x

i - Product of means = cb=3x60
= 180

Product of extremes = Product of means
B [herefore, 15x =180

[ . . : 180
| : x=—
i i 15

W dadinye 50 %l
‘ Thus the unknown term is 12
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1.3.3 Real Life Problems

EXAMPLE-1 _
The price of 20 pens is Rs.2000. What will be the Pﬂﬁe o f .
40 such pens ? _
SOLUTION: Let "x" be the price of 40 pens, Then

Pens Price

l 20 2000 i

40 x i '

| Therefore 20 : 40 :: 2000 : x or 20 : 40= 2000 : x

20 2000 B~

T R T :

I 2000

27 x L il

xx [ = 2% 2000 . dui 1.'.{-.' -
ol | LN

Thus price of 40 pe'n_s: will be Rs.4000.

The price of 80 shirts is Rs. ZZﬁﬂﬂ “I"??E# waufd bﬁ th pﬁﬁﬂ ﬂf"
30 such shirts ?
SOLUTION: Lot x be the mqufmd pnf&e then

|
|
|
!
|
| EXAMPLE-2

i;ﬂ 22000 |
e wvoime w990 W ek LY

ﬂtmﬂ
C5], Bt sel ttﬂlﬂﬂfﬂmﬁﬂ&ﬂﬁ?; X "
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'EXAMPLE-3
In a school hostel of 300 students, a food stock for 30 days was
present. Later on 50 students left the hostel. For how many
days the same food will be sufficient for the remaining students?
SOLUTION:
Total number of students in the hostel = 300
Number of students left the hostel = 50
Remaining students = 300 — 50

= 250
Let x be the required number of days. As the number of students

decrease the number of days will increase in the proportion.
Students Days

300 30
l 250 X T

Therefore, 300: 250 ::x: 30

, 39 &
. - 250 30
""4?"‘? 250 x x = 300 x 30
300 x 30
m—:‘)’?‘i‘!”'ﬂ%’ - T 250
= 36

f food shall last for 36 days.
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|
Persons Days o S , _

Thus the number of days required is 9. L ia

EXAMPLE-5 ; '
An army formation of 900 men has a food stock for 30 days.
Later on 150 army men leave the formation. For how many
days the same food will be sufficient for remaining army men ?

SOLUTION: Total men = 900 PP
Men left = 50

Remaining men = 750
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vl
3 s

2 1.4 COMPOUND PROPORTION

The relationship between two or more proportions is known as
compound proportion. For details we see the following examples.
T EXAMPLE-1

oo A shopkeeper plans to produce 200 articles with the help of

| 5 persons working & hours daily. How many articles can be

AR made by & persons if they work 6 hours daily?
. "~ SOWUTON: Let x be the required number of articles, we have.
i N | ) Persons  Working hours Articles
<1 « 5 8 200
% 8 6 x

200
x
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D S, 21

e .

EXAMPLE-2 : -

Rs. 4000 are sufficient for a family of 4 members for 40 days.
For how many days Rs.135, 000 will be sufficient for a famﬂy

of 5 members?
SOLUTION: Let x be the required number of days. Pfacfng fhe

P —-

given quantities in table, we have A o
Rupees Members Days 1
4000 ; hlS 40

15,000 5 o "

Since the number of days is required. So we compare the last ',
column of above table with the first two columns as follows. :

_ TR AR TS
#mpaasn'rmmm : :

Us.‘r:g arrow m‘g"ﬁé %’ﬁﬁﬁf?ﬂ*ﬁﬁw “"m

UTUR IRCNURSS u:-*rm-::,mn;nu
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EXERCISE — 1.5

1= Find the value of x in the proportion 20: 50:: 8 : x ?

2- The price of I5 suits is Rs.6750. How many such suits can be
purchased by an amount of Rs.4050?

3- A motorcycle covers 90km in 2 liters of petrol. In how many liters
of petrol will it cover 225km?

A certain journey by train takes 5 hours at the speed of 45 km/h. What
will be the speed of the train to complete the same journey in 3 hours?

5= Six men can paint a house in four days. How long it would take to
paint the house if three men are employed?

Amanager plansto produce /00 bicycles with the help of 25 persons

working 4 hours daily. How many bicycles can be made by 40 persons
ifthey work 3hours daily?

1- Afactory makes 560fansin 7 days with the help of 20 machines. How

many fanscanbe madein 12 days with the help of 18 machines?

A factory rnakes 600 s0aps in 9 days with the help of 20 machines.

How many soaps can be made in /2 days with the help of /8
machines?

9- If the stay of 12 men for 28 days in a hotel costs Rs.6720. Find the

cost for the stay of&_ men for /4 days in the hotel.

10- If the stay of 14 men for & days in a hotel costs Rs. 22.400. Find
the cost for the stay of 7 men for /3 days.

11- 14 cows consume 63kg of hay in 18 days. How many cows will eat
770 kg of hay in 28 days at same rate?

12- Juice manufacturer PmdUﬂS 3000 bottles in a day employing 15
workers working 8 hours. Find the i number of bottles manufactured
.,.,,hen heemployﬂamrkerswnmngﬁhuurs

‘Not for Salo-PESRP
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Review Exercise-1 o '
1= Encircle the correct answer. 1
(i) 20 % of 600 is: {
(8) 12 (b) 120 ¢ 20 @ 200 I|
; (ii) Fraction form of 70 % is: '
@ 7 o o 2 @ 7 ?
(iii) %in terms of percentage is: 2 & |
| (8) 35% ®) 35 © 20 A 20% h
! f‘w) in terms of percentage is: : i M- = .
fsj 3% ) 1% @ 3% M ;}“EH . | ' I

() 0.3 as percentageis:
@ 13 o 0 O 5% @ s |
@i)inaratioa:b, “a”is called: s

() ereme ®) antecedent
() mean () eo

{a;l extreme: 1
aw:;mm‘w:ﬂr L mm




(ix)In a proportion a : b :: ¢ : d, b and ¢ are called:

i f?] means. {b) exiremes
= ! ; (c) .éénseguenta (d) antecedents

: | (x) Lowest form of 75; 95 is:
HAs 7 i () 15:17 () I5:19
& : o) I19:15 (@ 17:15

| 2 Fillin the blanks.

- -

) 30%of 1500

g@‘fﬂ In terms of pemantaga is
i BA T

-
e i i s ] i s N

[
P — . it

= Wi By

1 |.|. Y

o oy SR T

uf extremes is equal to the

[ ¥
2 b b
= oy I '



oy

A railway train carries 800 passengers, 55% passengers are men,
15% are children. What is the percentage of women?

Azeem spends 25% of his income on house rent, 60% of the
remaining on household expenditures. If he saves Rs.2100, what is
his total income?

In a school there are 220 student chairs, 110 student tables, 50
staff chairs and 30 staff tables. Find the ratio of the following.

(i) Students chairs to students tables. ' J;
(i) Students chairs to staff chairs. '
(iii) Students tables to staff tables.

Two angles in a triangle are 48° and 60° . Find the ratio of the third =~ |
angle to the sum of the first two angles. F

8 persons can do a job in 24 days, if 4 more persons joined them, . j
how much time they will take to complete the same job? + il o
The stay of 18 students for 36 days in ahastelcpstsﬂs“.@&éé?l

Find the cost for the stay of 9 students for 12 days.

Folreng & D Ol Ossiial GUEND .
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M=
% SUMMARY
] I? + Percentage means out of hundred,
4+  Acomparison between the two like quantities is called a

ratio.

Ina ratio a:b, “2” is called the antecedent,

Ina ratio a:5, “b” is called the consequent.

4
+

+ ' The equality of two ratios is called proportion
+

N a:biicid, then g7 and “g”

the first and fourth terms are
‘called extremes and “p” and

“c" the 2nd and 3rd terms are

‘called means
E; i & F:.::‘ : ;i
5 s “The relat N between two ratios i In'which an increase in one
- Quantit ' causes a proportional i increase in the other quantity
; ~Or decrease in one Eluantity causes a decrease in the other
i ol 2 mﬂ pmpurtlan
f P
; bﬂtwean tWO ratios in which increase in one
i 'oportional decrease in the other quantity
I inverse proportion,

Larmnra Proportions is called a

,
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UNIT

ZAKAT, USHR AND INHERITANCE

» Zakat
D Ushr
P Inheritance

After completion of this unit, the students will be able to:

» Know ‘Nisab’, both in ‘tola’ and gram, on which ‘Zakat’ is due.

» Know the rate of Zakat.

» Calculate amount of Zakal in respect of assets owned by a person.

» Know the rate of ‘Ushr’ levied on land-owner/land-holder in respect ufpmdum of the lmd.

» Calculate amount of Ushr in respect of produce of land. ol RIS
» Solve real life problems involving Zakat and Ushr,
» Know the ratio of shares among legal inheritors of a property. it S AT IGRED

» Caleulate amount of share of each legal inheritor of & property. AT amibA
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_ Zakatis one of the five basic pillars of Islam. Zakat is a "trans/ repayment"
- [g which Sahib-e-Nisab Muslims pay at given rate by themselves or through
1 the Islamic state to the poors and the needy in or after the month of Rajab.

i e

| 2.1.1 Nisab

1 A Muslim who owns and keeps in his / her possession at least 7.5 tola
; (86,1562 gm) gold or 52.5 tola (603gm) silver or cash money to the
t [ ‘equivalent value for one year is considered as Sahib-e-Nisab Muslim. He
F isrequiredto pay Zakatat the prescribed rates given in Quran and Hadith.

Zakatis paid from two types of wealth i.e exposed and unexposed wealth.

Expmad wealth includes agricultural goods, camels, sheep, goats,
| ‘minerals, business inventories etc, whereas unexposed wealth includes
gold, silver, cash money, liquid assets etc.

DA gl Lis it s
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Amount of Zakat = mixswa{m ey 38
1000 A
= Rs.25%500 T
= RsI2SO
EXAMPLE-2 s S i

Calculate the amount of Zakat on an amount of Rs.3,00,000, go!d af
weight 40 grams and silver of weight 500 grams, whem as the rate
ofgold is Rs.3500 per gram and the rate of silveris Rs. Jﬂﬂpey{gm

SOWUMON: ~ Cashamount = Rs.3.00000.....() -
Weight of gold = 40grams
Rate of gold pergram = Rs. 3500 .
Amount of 40 grams of gold . = Rs.3500x40 YW
- Rs,.};ﬁﬂ.&&&..’::f..;@‘fﬁ
Rate of silver per gram = Rs. 400
Amount of 500 grams of siver = Rs400x500

= Rszkﬂwﬁsﬁ;@ f-“" .

| From (i), (i) aﬂd(uu
‘ Total amount )
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Ushr ls paid atthe rate of 10 % from the agncultura[ products of the land
S Whl:l.‘sl'l is irrigated by natural resources. However the rate of Ushr is 5%on
thaagnculmra products of the land which is irrigated by arl:iﬁc.lal SOUrces,
thatia canals, tube-wells etc.

:u_:
Yo uhor; EJHEMPLE- .
m h o wheat crop is produced 40000kg by natural resources, calculate
- the _mﬂunruf Ushr, ifthe price of wheat is Rs.950 per 40kg.

 SOLUTION: ~ Weightof wheat = 40,000kg.
e Price of 40 kg wheat = Rs.950
A Pricoof Ikgwheat = Rs.2o0
-'t'_,u-'-lL" Wl E 40
B (A Vs I :

j R.r.rmﬂmx%’

- - ;
Pl A S gL

PR Price of 40,000kg W

- = Rs. 1000x950
¥ " = Rs.9,50,000

10
.R&' ——x9,50,000
100

= Rs.95,000

- sh gqmqrupafwaight&oaﬂkgpmduced
' __Jf@ﬂfsﬂszﬂﬂﬂ..,.
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1908

2.3 INHERITANCE

When a person dies, then the asé.ats left by that person are called
inheritance, and it is distributed among his / her legal heirs. The principles
of distribution of inheritance are given very clearly in Islam.

The following amounts are paid before distributing inheritance among
heirs.

1- Payment of funeral expenses.
2- Payment of his / her debts.
3- Execution of his / her will.

2.3.1 Ratio of Shares Among Legal Inheritors of a Property

Firstly we determine which of the relatives of the deceased are entitled to
inherit and secondly to determine the share of each heir. '

In Islam there are total of twelve relations who inherit as legal hairs
We discuss ten of these in the following.

1- In case the husband dies, the share of tha wife (mdnw} is una

quarter[‘;] in the absence of a child or agnatic grandr:hlld

L'

2- One eighth[é)in the presence ofa child nr_ﬂgﬂﬁﬁﬁ_ﬂmﬂﬂ:@liﬁ.; AL > j

3- Two or more wives share equally in this prescribed 'Ehﬂ_‘;ﬁa_-_

4- A son inherits a share equivalent to that of two d’aught&rs, _ Ars
i.e a brother inherits twice as much as a sister. v o

5- A grand son inherits twice as much as grand daUthar
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6- If the daughters are two or more than two, then for them
two third of the inheritance.

?- If there is only a single daughter or agnatic grand daughter
her share is a fixed one half.

o '"'}Eﬁf-""l’f&b'ﬁi'rhbrﬁ'dai.J'ghteré will totally e’xduda any grand daughter.

B- If ﬂaare is one daughtar and agnatic grand daughter, the
daughter. mhants one half ? share and the agnatic

grand daughters inherit the remaming one smth[ "] , then
making a total two third. : 0

1D;The husbﬂnd mherﬁa one half of the inheritance in case the wife dies.
nt TS .

D;stribuﬁun of remaining inheritance amongst the

H'eii‘s ‘according to Shana is one of the four duties
tu tia performed when a Muslim dies.
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'Ren'r:aining amount ‘= Rs. 24.00,000 = 3.00.000
© = Rs.21,00,000
Ratio of son’s share to the daughfsr = Zl
Sum of the ratios = 2+ |
=g

Es

Therefore daughter's share = Rs.ﬂ.'ﬂﬂ.ﬂ'-'}ﬂxé

= Rs. 7,00,000
 Son'sshare = 2x7,00,000 !
= Rs. 14,00,000 | : ;
EXAMPLE-2 ', :
A person left a property amounting Rs. 30,00.000. Calculate the ! . |.
amount of his wife, if he had not any child. ! o
e J

SOLUTION:  Amount of property = Rs. 30.00,000
Wife's share = :

EXAMPLE-3

The amount of a {
distributed ar:'w;:fhgfs daUHh s Rs.
daughtqﬂ? only; | t lh'ﬂ ~¢
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\ ;‘fﬂ dacaaseﬂ person left a widow, & son and two daughters,
eai'cwﬁta the sham of each, if the wealth left by him amounts to

Rs. 48,00,000.
~ SOWTON: Amount of weaith left = Rs. 48,00,000
= | Widow's share = 43,&0;9&&%

= Rs. 6,00,000
48,00,000 - 6,00,000

S e , - Rﬂmamingamounf

Ak < Rs. 42,00,000
113 __-%f%ananddauyhterssham = 2]
iparis s ~ Sumoftheratios = 2+1+1
T s ' 'ﬁr l‘-’ r..,."- e = 4
¥ w . . ﬂ'jiﬂh e . Y 2
e Son's share = -;—:s-fz,ﬂa,ﬂﬂﬂ

‘= Rs.2%10,50,000
= R.'!' 21,00,000

I‘.:I i

g

ﬁ .m-ﬂm‘,
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6- Calculate Ushr on a wheat crop amounting to Rs. 3,50,000 produced

by artificial resources.

7

Work out the share of each, if the inherited property amounting to
Rs. 7,50,000is left by a deceased, who also left awidow, twoson‘sand
onedaughter.

An amount of Rs. 4,00,000 |eft as an inheritance is to be distributed
among a widow and four daughters. Work out the share of each.

9

If a deceased left a property of worth Rs. 15,00,000, warkout the
property, if he left behind a widow

10- The inherited property amounting to Rs. 20,00,000 is left by
adeceased. He left behind a widow and two son’s. Workout the share
ofeach.

11- Asghar left a property of worth Rs. 4,80,000. He left behind a widow,
three sons and four daughters. Calculate the share of each one.

12- Najeeb left a wealth amounting to Rs. 4,00,000. He left behind
awidow, while they did not have any child, Find the share of Najeeb’s
widow.

Review Exercise-2

1= Encircle the comrect answet

(i) Zakat is deducted at a rate of:
() 2.5% (b) 3.5% () 45% (9 s55%
! 1Y
(ii) On a crop produced on natural resources, Ushr'is deducted
at a rate of: b, o
@) 25% o 3 %, (0 10% A ﬂ#_fﬁ %

- o -

Mot for Sale-PESRP

5

§




(b) 10% el 25% (d 25%
¢.I t :
] fﬁlﬂhléatmanamuntufﬂsmﬂﬂﬂﬂls
' _ra} 2500 (B) 25000 (c) 2000 (d) 15000

Iﬁgﬁ&r on a wheat crop produced on natural resources
‘amounting Rs.1,50,000 is:

*ﬁjg O 7 L T R 111 (¢ 15000 (d 20000

b — - ) — (a)

b | -

ii)The st mlﬁ ‘a widow i in the presence of a child or agnatic
s P ! -1 I:IB =

(¢) (d)

4!
6

bo |~

‘daughter or an agnatic grand daughter,

Onl"'--

I
T (d)
(© 2

iy




L)

2- Fill in the blanks.
(i) Zakat is deducted at a rate of

(ii) On a crop produced on natural resources Ushr is deducted
at a rate of

(iii) On a crop produced on artificial resources Ushr is deducted
at a rate of

(iv) Zakat on an amount of Rs.2,00,000 is

fv) Ushr at a rate of 10 % on amount of Bs. [.00.000 is

(vi) In an inherited property the share of a widow is

(vii) In an inherited property the share of a widow in case
of no child is

(viii) If there only a single daughter then her sharﬂ in inherited
property is

(ix) The share of son and daughter in an inherited property is in
the ratio ;

(x) If there are two or more than two daughters, then their share in
an inherited property is

3- Calculate Zakat on gold amounting Rs.135,00,000.

4. Calculate Ushr on a rice crop amounting Rs.4,90,000 pmduced by
artificial resources.

5- A deceased left a property of worth Rs.45,00,000 . If he 'Iaﬁ.‘. Eehhc_l
a widow and two sons, work out the share of each.

6- Akram left a property of worth Rs.48,00,000. He left behlnd" a
window, three sons and fourdaughters. Calculate the shareof each.

Mot for w
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_ ri—j: T"é’ Z‘#kgtls one nfthe five basic pillars of Islam. Zakat is a “trans/

Lo "'-HJ..;;-A 'ﬁay‘meﬁt‘ which Sabhib-e-Nisab Muslims pay at given rate
.I ;'—-. 3 r"‘ Sk .bytl'liamselve.s urthmugh the Islamic state to the poor and the

‘

\h - mm::nnainayaar

Q L e

h includes agriculture goods, camels, sheep,
iness inventories etc.




UNIT

BUSINESS MATHEMATICS

P Profit and Loss
P Discount
» Business Partnership

After completion of this unit, the students will be able to:

b Know the:
» Cost price {CP) as the price, an article iz purchased for,
« Selling price (5P as the price, an article is sold for.

» Identify the following relations regarding profit (when SP>CP):
+ Profit =8P~ CF, « &P = Profit+ CP, « CPF = 5P — Profit,

« Profit% =

Profit i CP % Profit 3% 100 + Profit 25 100 x &F
L I-M. - Pl‘ﬂﬁt == {he SP=CPx s hr, o CPB % ¢
CP 100 100 100 + Profit 95

¢ Identify the following relations regarding loss (when SP<CF);
« Loss=CP-§P, « SP=CP—Lass, . CP=Loss+ SP;

Loss
s Loss % = — = |00, s Loss=
CP ; 100

CP x Loss % (lm—mxj 100 % 5P
——— » SP=CPu| —————— |, r CPr——
» Solve real life problems involving profit and loss, .
» Recognize marked price {MP}; or list price of an article.
» Identify the following relations regarding discount:

« Discount=MP—SFP, ° « SP=MP-Discount,

Drigeount 100/ = Discount % L lo0xSP
» Discount %= —— 3 10, s SPmMP x| ————— |, . MP=
MP 100
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A

-“-? @l 'PROFIT AND LOSS

Tradars purchase and sell goods and services. The traders may earn
pmﬂt or incur losses. We use arithmetic to calculate cost of goods
: l!' purchased and profit or loss incurred by traders.

In nrdar to calculate costs, profit and loss, in our daily life, we use
aﬂthmatiea This is being done by purchasing some articles from
different : shops every day.

""" 1.1 Cost Price and Selling Price

Tha pd\ﬂa\;g!‘. }-_.rhlch a particular item is purchased by shnpkaapars is

it price. Itis denuted by “CP".

NI

“'!I'.

3y
-
|

-

Wur —_:Ii* ﬁ‘ﬂﬁ ""

prlea at which an article is sold out to the customer by the
;':'rr is called the selling price. Selling price is denoted by "SP”.

pric "'r.rf an article is greater than its cost price, then the
denoted by “P". The following mathematical
_. _'ruﬂt. sa]llng price, cost price and profit
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EXAMPLE-1
A bicycle was purchased forRs 3450 and sold for Rs. 33,10
Find the profit percentage.
SOLUTION:
CP of the bicycle = Rs.3450 =
SP of the bicycle = Rs.3850 I
Therefore, Profit = SP—CP \ _
'= Rs.3850 - Rs.3450 -
= Rs.400 - E
- Profitx 100)) -
Profit% = | /L e g -
rofit [ e ]%' _ ! b )
_ (400x100),,
'( 3450 }/s_ SIS :
=11.59% = 11.6% =3
4 ' e
EXAMPLE-2 O S
A trader eams a profit of 20 % bﬁﬂﬂﬁigﬂﬁh!ﬁ r Rs.2700.

Find the cost price of the chair.

SOLUTION: Let the cost p!fce ﬂf the Gh&f.l"‘ Bajﬂ ok,
Honco SIS CEE :
Therefore 5P = 100 + 20 = &



- __'1!5.*.'.1.1 7 BT
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EXAMPLE-4 ) AARANE
If the selling price of 10 articles is equaf to the cost 17

articles. Find the profit percentage. =iy s
SOLUTION: Let the cost price of each a'm‘de ba Re.m Er'!f-‘}-!
Then cost price of 10articles = Rs.100

Then cost price of 11 aticles = Rs.11 -

 SPof I0articles = CP of 11 articles :
Therefore, selling price of 10 articles = Rs. 11 o
Profit = SP—CP ‘ L

Therefore, Profit = Rs.(11-10) = Re.l : id

Profit% = [P’Cf‘ x;,aqlsf-;

L -
el 3 R

T 2R -

Thus, Profit% = [ﬁx Mﬂ] %
=10%

Fou RS

EKAMPLE-E :
By selling 100 oranges, a Wﬂ‘dﬂl" gafn t
20 oranges. Find the pmﬁt parcsn g TIN



- 650 at a profit of 30%.

profit of 30% and the cost price is CP.
100x SP
100+ profit%

4 100 =650
100+ 30

CP =

o S
-INus co




W
i

el
.

LR

Therefore, CP = Rs.1800, P = Rs.2100
Profit = Rs.(2100—-1800) = Rs.300

Profit% = (— x’ﬂ!’ﬂ) . a3

AR : '

%1 ﬂﬂJ % _ : o

i on

P IO P

l __I_L

300
1800

_ = 1666%
Thus, Profit% = 16.67%

Profi% = |

EXAMPLE-8 £ R =
A shopkeeper bought 100 hockey balls for Rs.40 each

20 of them at a profit of 5%. At what profit pel
the mmahfngsaﬂsfagetpmﬂ!'
SOLUTION; cpafzamwrs



_ f,j_'.,g;igggmdeﬁf*_af-aﬂbaus = Rs.(4800—3840)
YLk J!Lq - | I. el | 3 " = R-! 39&& :
oL ".i@'*"“" cpmfaa balls = Rs.(40%80)
e =2 S = Re3200
";_n;-mmredgmuanaabaus = Rs.(3960— 3200)
4 J ..;- 4 = Rs.760 3
|-l1 - : E
B uL ey rm‘ 0% = { ] mu]af ( Z60 Iﬂﬂ)% "
5"’1 ) mﬁ“ pro Y cP 3200 :
: 760 ~
( 32 )A ;

than its cost price, then there is
atical relations exist between loss,
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EXAMPLE-1 _ i
Daniyal buys 6 sweets at a rupee and sells them, 8 sweets - LA

for a rupee. Find his loss percentage. G :
'SOLUTION: L.C.M of 6 and 8 is 24, g

Let us suppose that Danfyér buys 24 sweets.
CPof 24 sweets = Rs.( éxﬁ] = Rs.4

SP of 24 sweels = R.f._[éxﬂd’) = Rs.3 : .

Loss = CP—SP ' - g

= Rs.(4-3) = Re.l Dl =
loss ATTEY A g
Thus. Loss % = ——x 100 : A B _
hus [ R P |
y = ix-fﬂﬂ =25% Ca Al
4 i ; g o r
EXAMPLE-2 T2
A shnpkeepar sold two radios at Rs. Iﬂ?ﬂ each f.:ln nne»?m - -
gains 20% and on another he loses zﬂ% ot il

How much does he gain or lose in the Wi
SOLUTION:  In case of first radio:
SP = Rs.1020. Prqﬁ; = zo%



L AT TR g PTG 2125

al sale price of both the radios = Rs.(1020x 2)
‘ e * =R-$2ﬂ4ﬂ

| |  Loss inwhole transction = Rs.(2125 - 2040)

| . .- | _. ; " S 7 g - . L R-r._‘ES :

il

I NS
&
M ol ’
A '

;'I

T~

el
= Mk ,:]:l,J

' '-l"-l

Thus, Loss % = ( 2
! R S dioros

x!ﬂﬂ}%

=%
Loss % = 4%

| (ﬁoﬂt%+1ﬂﬂ.
\ 100

.-

nce between the sellinc
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EXAMPLE-4 X ~ 7.
A boy bought a book for Rs. 575 and sold it fDrR.s 320. What =
was his loss percentage? _ bgal '
SOLUTION:  CP of the book = Rs.575 ' f =
SP of the book = Rs.320 R "
‘Loss = CP-SP it 2 |
= Rs.(575—-320) =
= Rs.255 SRR
¢ " v 3
Loss percentage = Lﬁ_xlﬂﬂ}% . - A
| cost price ) _ .;;'3 3
( 255 R
= | ——x 100 =3
-\ 575 ]% i el
> ¢
= ix Iﬂﬂ)% L
115 2
(5100 M il o o
= —— = g0 i
[”5 ]%_ - 44.34% X

3.14 Ileal Life Problems

items like books, cloth, grocery, ready-madagamntsa g
we experience about CP, SP, Profit and Loss.

. Let us consider the folluwlng axamplas furthls pu )se o .
B N o w
EXAMPLE-1 -

: A shopkaapar salfs a fan for Rs, 1520. At



W

or what rice shou!d he sarl ta get 35% pmﬁt?

Let CP=Rs. 100
Loss = Rs.20
SP = Rs.(100-20)
= Rs.80

0then CP = Rs.100

i
|
|
|
|
i
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F XERCISE — 3.1

1- Find the SP, when ;
(i) CP=Rs. 950, Profit=10% (ii) CP=Rs. 1540, Loss= 5%
(iii) CP = Rs. 9600, Profit= 10 % (iv) CP=Rs. 126000, Loss = 5%
(vi CP=Rs. 480, Profit=3 %  (vi) CP=Rs. 760, Loss =4%

2- Haris purchased a car for Rs.248000 and spent Rs./2000 on its
denting and painting. He sold that at a profit of 5 %. What did the
customer-pay to Haris’ :

3- Find the CP, when
(i) SP=Rs. 672, Profit=35% (ii) SP=Rs 851 Loss=8%

- a2 i / . :
fiti) SP= Ry, 1735, Profir =129 (iv) SP=Rs; 2680 Loss=12'%
s ssg

fi) SP=Rs 10, Profit =

!x..al_-u-..

4- A shop-keeper gains a profit of 7% by selling a dinner set for
Rs.3852. If he sells it for Rs.4030, find his profit percentage.

5- The selling price of 12 articles is equal to the cost price of 15
articles. Find profit percentage.

6- Find the cost price, if a fan is sold for Rs. 1470, to get a profit 1 th
of its cost price. 6

7- A man sold an almirah at a profit of ?é% had he sald it for . l
Rs.209. he would have lost 2%, For how rnu;h the man purchased it? 2

- 8 Three chairs are purchased at Rs.450 each. One of these is sﬁiﬁ'ht%aT 5 ‘
loss of 10 %. At what price should the other two be suld soasto -' ;
gain 20 % on the whole transactian? W

Wot for Sale-PESRP



d on the marked price or the list price of goods by
rchaser is called discount.

st Pri ._G_. or Marked Pricex Discount %
= Marked Price — Sale Price.

B ey bnrs
+ .
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3.2.3 Real Life Problems LE

EXAMPLE-1

The marked price of a toy is Rs,750 and 2% d;scnunt fs oﬂ'omd an
cash payment. What cash payment one should pay for the W

SOLUTION: :
Marked price of the toy = Rs.750, Drsr:aunt rate = 2%

Discount = (Discount % x MP) = {%_xﬁaj_. E
= RIS -, | é
SP.= MP=Discount. "~ et i
SP = Rs.(750-15) = Rs. ?35
Thus Rs. 735 should be paid to purchase the toy. = 4

EXAMPLE-2

_ the marked price. Find its marked price.
SOLUTION: Let the marked price be Rs.100

scou. # 9 T:r Mm #ﬁm@ “,r‘:?' P
Dl‘ nf ﬂﬂa“"'ed on ﬂ ?% %Jﬂ Lq we ,l_- % ' j:':':'-:n' )
=i = 0y i _i l'.l-: .




MP Rs.(100 + 20)
: = Rs. 120

Dl‘snnunt “Rs. 12
"~ SP' = Rs.(120- 12)
= Rx 108




B R

EXAMPLE-5 ol
During January sales, a departmental store aﬂbm a disoount

of 10% on marked prices. What is the purchase price of a ”Jr !

dinner set with marked price as Rs. 84507 NN '

SOLUTION: Discount of 10% on & MP of Rs. 8450 s A :
= Mpxmsg B AL -

= 845&:(—-—- R R e T

Iﬂﬂ sesearrontn Gty ol S

= Rs. 845 , T 4o |

Purchlase Price = Marked P-"ff.'t—"'ﬂf&(-?{j”ﬂ.; Sl L,

= Rs.(8450~845) = : j

= Rs.7605 i WS

Fpen a7 - AR

EXAMPLE-6 : s <0

| I:-I_"p'l

profit of 26%, What fsmeactuafqastafa Mcyde “ﬂ‘n ..lﬂﬁf" :

marked price as Rs. §40 7
SOLUTION: MP = Rs. 840
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e EXERCISE - 3.2

t - Find the selling price, when,
| : () MP=Rs. 728, Discount=6%
i | . i) MP=Rs. 2760, Discount=5%

-l' i | (iti) MP = Rs. 395.75, Discount = 8 %

| 2- Findthe marked price when,

- | (D SP=Rs515.20, Discount=38 %
b o JI = ) m} ..SF._,.:-TR'S;ES& L:li.s':':ﬂuur - f'j %

' (1) SP = Rs, 2400, Discount=4 %

, 3- The marked price of a ceiling fan is Rs.720. It is sold for Rs.684.
& |1 \M‘Lﬂtepgrcentage discount is benng allowed?
G
4 The marlm“ﬂrpﬁce ufwashing machlne is Rs.3640. During sale season
Itis'sn|d fﬂl’Rﬂ’ 336? Find the discount percentage.

rl'-'-tﬂf @ book is Rs.480. The shopkeeper offers a
- "ttlj,l ga"lnsa% Find the price st which the
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3.3.1 BUSINESS PARTNERSHIP

An association of two or more persons to carry on a business for the
purpose of making profit is called partnership. Partnership can be
classified in two types, Simple Partnership and Compound Partnership.
When capital of partners is invested for the same length of time, the -
partnership is called simple. In such cases, profit or loss is distributed in
proportion to the amount of capital invested by each partner.

When the capital of partners whether equal or unequal are invested for
different lengths of time, the partnership is called compound. In such

cases, profit or loss is distributed in accordence with the products of the
capital and the periods of theirinvestments.

3 3.2 Profit among the Pariners

In the following examples we show, how the proft among the partners IE '
distributed.

EXAMPLE-1
Aslam, Anwar and Akram earned a profit af Rs.2,50,000 from a
business. If their investments in the business are of ratio 4:7:14
respectively. Find the profit of each.

SOLUTION: Given ratios = 4:7:14
Sum of the ratios = 4+?+I4*
=25
Profit earned = Rs. 2,50,000

Profit earned by Aslam = %x 2,50,000 = Rs. 40,000
Profit eamed by Anwar = ——x2,50,000=Rs.70,000

- "' : =
Profit eamed by Akram = é—jx 2,50,000 = Rs. 1,40,000

EXAMPLE-2 : %
The shares of three partners in a business are in the ratio 2:3:5.
If they suffered a loss of Rs. 10,00,000 in the business, what was the
share of each individual in #1& loss fncun'ed? "
SOLUTION: Given ratios = 2:3:5
Sum of the ratios = .?+3+.$
=10




holder = %xmﬂﬂ,ﬂﬂhﬂs. 200,000

vider =-%;«-‘cfﬂ;ﬂ@.{lﬂﬂ=ﬂ.§. 300,000
re holder -=--1%.-x-=w.-oo.-aoa= Rs. 500,000

ided into three shares in such a way that
J _qz_;:-t_ﬁpl? to _th_g 2nd and 3 times to

and 3rd shares be x,y and z respectively.
 condition of the question.
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3rd share = R.r..i?.?ﬂxi
31
= Rs. 120x6
= Rs. 720 i .
Check: Rs 1800 + Rs 1200 + Rs.720 = Rs.3720

EXAMPLE-4

Jamila and Alia enter into partnership and their shares are in
the ratio of 1. I . After 4 months, Jamila withdraws half of her
2003 ;

capital and after 8 months more, a profit of Rs. 500 is divided. :
What is Jamila's share of profit? ' :
SOWUTION:  Rutiv of Profit = i =3:2 : L
213 o "

They must put their capital in the same ratio. If Jamila puts .
Rs.300, then Alia puts Rs.200. After 4-months Jamila withdraws
half of her capital. " HORL

After 8 months profit earned = Rs.500
Jamila's investment for 4 months =300x4
- =Rs.1200

1
s, I . -
.

Jamila's investment for the next 8 mqnms:%xamm&

o e




| - : —
EXAMPLE-5

Umer and Al purchased a plot with an investment of
Rs. 3,00,000 and Rs.5,00,000 respectively. On selling the plot they
got a profit of Rs. 2,20,000. Find the share of each in profit.

i . - L ; m‘- M
2 - investad invested
SOLUTION: : 3,00,000 : 5,00,000
" 3215
T y et - Sum of the ratios = 3+5 = §
|. '.-1'!-I : _."'.'"'5...',._.- oy B Total pmm ' = Rs 2,2&,00&
g ? . ; _uwr%sharginpmﬁf=§%ggx3
sy B o = 27500%3
5 o (e e = Rs. 82,500
- Ali's share in profit = 3*—2%@9:;5
] _
= 27500x 5
Ry = Rs. 1,37,500 ;
;1'5' -1+m*+l|qﬂ [[._ T : ‘ 3
S R kRl 3 f-
| [ t-"ﬂ-ﬁ;i = |
' ] i’ﬂﬁ%ﬂ@ as a profitin a huslness regarding three 1
“shares are in the ratio 3:2:5 ;
Ly e AT ;
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4- Three persons invested an amount of Rs. 3,000,000 in a business

with shares ratio 2:3:7. They earned a profit of Rs. 600,000.
If they are interested to wind up their business, what amount

every share holder would get?

5- Three members of a firm distribute the profit Rs. 67,200 among
themselvesinthe ratio 2:3:7.Whatisthe biggest share of the profit?

6- A sum of money is divided among three persons, 4,8 and C in the
ratio J0:7:5 respectively. If “B" gets Rs. /4 more than “C". How
much will “4" get and what is the total sum of money?

Review Exercise-3
1= Encircle the correct answet
i. Profit is eamed when:
(a) SP=CP (b) SP<CP (c) SP>CP fd}_ none of these |
ii. Loss is there when:
(a SP=CP (b) SP<CP (¢) SP=MP (@ SP>CP
iii. Profit % = ? where P> CP L
profi 0 P 00 |
& CP 'J of S _ ¥
CPx profit % 100 % SP E b
| o 100 ¥ 100 + profit %
iv. SP="where sF=>CF
e e 5 : fm+ r% b e,
{a) Profit— CP (b) [—TP;-L] cpP o4 i
CPHnsy ol S
¢} CP—Loss 4 ”‘%‘mﬁ- » sortRaThD s -l
v G2 fle ot o & aletal ;.ﬂmhairma: d '
IﬂﬂxSP

| ool {ﬂﬂ:kfwﬁp% H'vﬂh"ne P" . .
() MPdisee ot




2. Filln the blanks.

i. The price at which a particular item is purchased is called
ii. The price at which an article is sold out is called
ili, When SP> CP, CP=5SP -?

i When SP < CP. Loss % =

e e e

M=IWKSP

3= A shopkeeper gains a profit of 8% by selling a washing machine for
Rs.12000.\fhe sellsitfor Rs. 10,500, find hisloss percentage.

& Ifthere is a 10% discount on marked price of a television and still

' makes a profit of 5%. If it is sold in marked price, what is profit
* d percentage?

g — ™ ——— = =

5- Distribute Rs.33,000as a profiti in @ business regarding three persons,
~iftheirsharesareintheratio 3:5-3.

Rs.1,44,000 among themselves in the 3:4:5.
.. (i) What is the biggest share of the profit?
| (ii) What is the smallest share of the profit?

Wz © . SUMMARY

| + The pﬂm at which a particular item is purchased is called cost
an : IE dﬂﬂﬂtﬁd‘h}f "CP "

ich an ar'hcla Is so!d out is called the sale price.

by

. 6 Three members of a firm distribute the profit amounting
{
|

i)

éf an article is greater than its cost price,

S

2 0 ﬂp@e two is the profiteamed. itis denoted

gieie is Iaas than its cost price, then
is the |uss, Itis l:lanuted b‘f B
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Commercial Banking - |
Exchange of Currencies vl 1.1
Profit / Markup

Insurance
Leasing / Financing
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After completion of this unit, the students will be able to:

» Know commercial bank deposit and types of a bank account (PLS atvmgbuuk;munt.
current deposit account, PLS term deposit account and foreign currency mumt.}

» Describe negotiable instruments like chequc,d:mddnﬂmdpaynm ; &
» Explain on-line banking, transactions through ATM (Auto Td[ﬂ']ihdlme}, ﬂeﬁitﬂrd eIy

———. i ——

and credit card (Visa and Master). -

» Convert the value of a given dmount of the currency of one country in terms of another currency. _ J

» Caleulate: 1 s

5 « The profivmarkup, , :HM inened -
l + The principal mmount, Lk T -1.':
*  The profivmarkup rate, : D ik AR mmm&nﬂmfﬂ s,

' mw | -l':
> Solve problems related to commercial hnnhngmdnmma!l ving Fres «ﬂmmum

-,, w
» Define insurance in its sunple t:rms

r Know llfe insurance and w;hm!n msmncc

e
i

» Know

Em;!ﬂmﬁhnufmfm T P “!Hl:""!m

» Down payment, R W N ST -uh; o
-,'ém' 'lnathﬂﬁiv\ es, :
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4.1 COMMERCIAL BANKING

A banking business which is related to the accepting of deposits,
advancing loans and undertakes other services for its clients is caile-:d
commercial banking. Bank collects the idle savings of people and firms‘in
the form of depositsin differentaccounts.

4.1.1 Bank Deposit and Types of Accounts

There are three major types of accounts which can be maintained with
banks to keep the deposit or surplus funds. These are explained below:

1= Current Account: Very popular accounts with high
degree of liquidity.

| 2- Saving Account: An important source of funds for the
! banks.

3- Fixed Account: An aftractive source of fund for long term
lending and investment purposes.

Current Account

A Current Account or demand deposit is running account which
continuously remains in operation due to its liquidity. It is used by a
customer to transfer and withdraw funds on demand without prior notice
to the bank. The bank is bound to honour the cheques subject to
availability of sufficient funds,

In Pakistan, the current account can be opened with a minimum amount
ranging from Rs. 1.000 ro 10,000 with or without minimum balance
maintenance reguirements as specified by the bank, Since the funds
placed in this account are for very short period, so interest o1 profit is not
paid by bank onthis account.

=

as the name suggests, is meant to encourage thrift and
among the persons f small means. The bank pays
alfyearly onthe basisof monthly balance.

Ay : _Not for Sale-PESRP
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The depositors are normally allowed to withdraw a limited amount of
money without any prior notice but for withdrawal of large amount from
such an account, a prior notice of 7 to /5 days in writing is required to be
served to the bank. In order to mobilize savings and accommodate the
clients, the bank normally waives off the notice period.,

In view of the withdrawal frequency, bank keeps a minimum amount in
reserve to meet the customer's demand and the remaining funds of
saving accounts can safely be invested by the bank in any profit oriented
venture/ schemes in the form of loans and advances.

PLS Saving Account

In Pakistan, the profit and loss sharing (PLS) saving account was
introduced in January, /982, PLS Saving account can be opaned with
small amount (normally not less than Rs. 100), Acredit balance of Rs. 100 is
eligible for sharing profit and loss of the bank. Withdrawal of small amount
from PLS account is allowed but for the whole amount a prior notice Is
required, if so desired by the bank. The profit earned & loss sustained on
PLS saving account will be credited/debited as determined by the bank
on the basis of its net working result at the end of each half year/full year,
depending upon the mode of payment of profit,

Fixed / Time Deposit Account

Fixed or time deposit account, as the name implies, are deposits kept with
a bank in an account for a certain period of time ranging from 3 months to
5 years. Time deposit is kept in the bank by the customers to eamn profit.
On maturity of the time deposit, the bank pays the principal amount along
with profit of the stipulated period to the holders. This deposit is not
payable on demand like the current depasits but can only be withdrawn
by the depositors on expiry of the specific period for which the funds have
been fixed. The rate of profit on fixed depasit is comparatively higher than
Saving Deposit. The longer the duration of deposit, the higher is the rate
of profitand vice versa.

The bank on receipt of funds for time ddpdsit'i's'siiéﬁ.a";‘;r:éﬁﬁiﬁt.’ﬁ? a
specially printed form as an evidence to the deposit holder. Nermally such

deposit holder is not issued cheque book for funds withdrawal. After the
celpt

expiry of the fixed period, the depositor presents the receipt duly

. discharged and gets the amount in cash nrgammaaamﬁg arred to.
his account. If the depositor needs funds before its maturit .%’ 5, the
bank usually-obiiges the customer with or s\'ithput-'makfng'p_é” | amount’

afp_ayabiapmﬁtfpmpart'iﬁnately. e |
" Not for Sale-PESRP e 0
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The depositor may also avail financing facility on nominal markup rate,
normally I to 2% over the deposit rate, from the bank against the security
of time deposit. In case of demand deposits, the bank has to keep higher

reserve ratio to meet the depositor’s liabilities. But for the time deposit the
reserve ratio is quite small.

Foreign Currency Accounts

A foreign currency account is the account maintained with the bank in
foreign currency, like Dollars, Pounds, Euro etc. These accounts are
maintained, operated in line with the instructions of State Bank of
Pakistan. All the banks or authorized dealers may without prior approval
ofthe State Bank of Pakistan, open foreign currency account of Pakistani
national residents in or outside Pakistan, including those having a dual
nationality. All foreign nationals, firms and companies established /
incorporated and functioning in Pakistan including those having foreign
share holding can open foreign currency accounts. However, airlines and

shipping companies operating In or through Pakistan cannot open foreign
currency account.

Foreign currency accounts can be operated in Current, Saving, Fixed
accounts. Rate of profit in a foreign currency account is very nominal as
compared to local currency accounts. Foreign currency accounts can be
operated by remittances received from abroad and travelers cheques
Issued outside Pakistan. Accounts can be maintained and payment can
be made in any currency of choice of the account holder, Credit card

facllity can be obtained by the account holders up to the extent that they
can utilize theirbalance in or out side Pakistan.

The bank can mark lien on the foreign currency accounts in respect of
banking facilities like credit card, bank guarantees and loan/credit etc.
availed by the account holders in and outside Pakistan. Foreign currency
accounts are exemptedfrom zakat and taxes.

4.1.2 Hegollﬁblu Instruments

The word “negotiable” means transfer for consideration, whereas the
word ‘“instrument” means written documents creating right. So
negotiable instruments means documents in writing which create a right
in favour of some person and which is freely transferable by delivery or

DR T . —

LY -].”}I-l il". Y

& =y
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A negotiable instruments means a promissory note, a bill of exchange
or cheque payable either to the order or bearer of the instrument.

Bill of Exchange

A Bill of Exchange is an instrument in writing containing an unconditional
order, signed by the maker, directing a certain person to pay a certain
amount only to or to the order of, a certain person or to the bearer of the
instrument.

Parties of Bill of Exchange

Drawer: the person who draws the bill.
Drawee: the person in whose favour the bill is drawn.
Payee: the person to whom the payment is made,

Cheque

A bill of exchange drawn on a specified banker and not expressed to
be payable, otherwise then on demand.

Parties of Bill of Cheque Drawer,
Drawee &
Payee
Pay Order

Pay order is like a.cheque, issued by bank onthe request of its customer
or in payment of its own expenses or dues, drawn on itself, to'pay a
specified sum of money to the order of specified person. Pay orders are
usually issued by the banks on receipt of full amounts involved, which
means that it would not be returned unpaid due to lack of funds. Itis also
called banker's cheque or cashier's cheque. :

Bank Draft

An order to pay money, drawn by one branch of a bank upon ancther
branch of the same bank for an amount of meney payable to or order of
~payee or on demand. The bank draft has animportantadvantage over a

- Instrument. The draft normally drawn fromithe branches located out of
city, The bank charges nominal fee for preparation of bank draft where as

pay orders are issued withoutany charges by mostofithe banks.. < |

Mot for Sale-PESRP.
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4.1.3 Online Banking

Electronic based banking service provided by devices such as ATM==
(Automated Teller Machine), POSs (Point of Sale), Automate=
Clearinghouse, Network, Internet or Wire. In other words, online bankfn

is a system for transmitting and executing instructions for bankin
transactions in real time through electronic telecommunications an-
computerized links between bank and customer via telephone line G=
satellites or automated teller machines.

Under online banking system, the customer maintains account with an
specific bank and can transfer and withdraw the amount from any branct
of the same bank. If the customer has been issued a debit or creditcard

only then the customer can withdraw or transfer the funds through ATN®
linked' with M.Net or One Link banks. Under online banking systen=
Instructions from the sender to remitting bank and from the remitting banke
to the paying bank, are ftransmitted through electronic means Of

communications, funds received and payment takes place in real time
instantly.

Debit Card / ATM Card

A debit card enables the holder to have his purchases directly chargec
from funds in his account at a deposit taking bank. ATM card is paymen
card issued to a person for activating automated teller machine-compute!
based terminal which allows consumers to transfer and withdraw funds.
The accountholderis also allotted a pin code to execute the transaction.
Now debit cards and ATM cards have almost the same features.

Crodit Card (Visa and Mester Card)

A card indicating that the holder has been granted a line of credit. |

enables the holder to make purchases and / or withdraw cash up to

prearranged ceiling. The credit granted can be settled in full by the end @

a specified period or can be settled in parts, with the balance taken a:

extended credit. Interest is charged on the amount of any.extended cred|

- and the holder is sometimes charged an annual fee. Visa card is issued

_ avery client where as Master card, which has normally attractive cred

_ lines is issued to valued clients having highly networth. Visa and Maste

— " are two different companies through which the bank arranges th
= | jssuanceofthecreditcards. .

— i o Net tor Salg pegy

SRS s I .
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ATM (Automated Teller Machine)

ATM is a machine installed by the bank to dispense cash to its account
holders. It is a computerized machine linked with database of the bank
enabling the customer to draw down cash round the clock through
magnetically encoded bank's ATM card by using specific PIN code
allotted by the bank to the customer. The ATM may be used by the
customer for withdrawal, transfer of funds, balance inquiry and mini
statement of account. ATM may be operated either on line with real time
access to an authorized data base or offline.

Moreover, other multiple banking services are also being provided by the
latest ATM machines having diversified functions.

4.2 EXCHANGE OF CURRENCIES

The word foreign exchange is related to the exchange method through
which payment in connection with international trades are made. It covers
the method by which the currency of a country is exchanged for that of
another.

Different countries use different forms of currency and their units of
money are called by various names. The United Kingdom uses t.e
Sterling Pound, the United State of America uses the American Dollar,
Thailand uses the Baht, Malaysia uses the Ringgit, Indonesia uses the
Ruplah, the Philippine uses the Peso and Singapore uses the Singapore
Dollar. We can buy or sell foreign currencies at any bank or through a
money changer.

Every day, major banks display the exchange rate of the various
currencies. These rates fluctuate every day and are determined by the
supply and demand of various currencies. MO

; e : : 20 I S '1:-:.““5*-'-.'!?:*","'5--_-1_' .Fl!'" -.'..'-
casezp o Met for Sale-PESRP A A
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Table below shows the exchange rate of the various currencies displayed
bya pﬂvatabank
;rr-w* Tt o, - : Buying O/D
Rne m. ﬂummy  Selling TT&OD Buying TT Clean TICheques
-_ ""**-"‘"‘; USDOLLAR | 84100 83.800 83.5796
. i ghe Lt 4-. -
{ | ~4 |+ rOUND. 129.7968 129.4542 129.1092
2 0 V'CANADUNDOLLAR | §3.9412 83.7246 83.5781
g LANDOLLAR| 77,7588 77.5820 77.4379
0.895236 0.893009 0.891447
| t . I3.do06s | 150598 15,0334
i“._1 B L 224000 | 223449 22.3058
e 78.3363 78.1133 77.9766
L 22.8702 . 228145 22.7746
b 3 10,8193 10.7934 10.7745
1 ey, o 614529 |e 612484 61,1412
_ ONE | ar7391 | 116948 11.6743
'| 26063 | 2507 2.5931
112.4088 112.0993 111.8057
Jq_'gmpmc‘rmnafar
1'r.r1i,.'*ﬁ' — 3
W-T JhLn "-"' &
: H MGG s
] " ' J |
F i 3
:‘ j;tﬁf_;‘r" pEE _ ,:.l'ﬁ:
ﬂ't"~"-- i)
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(ii) Rate of UK Pounds (buying) = Rs.129.4542
- Amount of 50 Pounds = Rs.50x129.4542

= Rs.6,472.71
Rate of US dollar (selling) = Rs.84.100

Therefore, dollars fo get in exchange of 50 pounds = Uss-ﬁ*"? 2.6

84100
= USS 76.9644

(iii) Raté of US$ (buying) = Rs.83.800
Therefore 250 USS = Rs.250%83.800 = Rs.20,950
Rate of pound (selling) = Rs.129.7968

Therefore, pounds to be obtained for 250 dollars = —22290
: LY. bt N T )

= 161.406 f.'m.t.l':.f.i'.':i
(iv) Rate of Saudi Rryaf = Rs 23 3449

Amount in Pk rupees = 5,000x22.3449 "‘: L

Rate of pound (seling) = Rs.129.7968. .
) = R AT 72480000

sy | A% “'wrrln?!mi:?-f ¥

EHAMPLE 2

. 0 Hfsmonthfysqwngmgtpeg .%& fy
» f‘ﬁ) He mm#slhis saving to

o1 Ryl s 26203 o



Increasing in saving due to change in rate
Saving for a year = 700x12 = 8400 Riyal
Saving per year at previous rate

8400 22.400
Rs.1,88,160

Il

Saving per year in rupees with increase in rate

= 8400x22.6203 = 1,90,010
increase in saving = 1,90,011-1,88,160
= R=x. 1850

EXERCISE - 4.1

1:
2:

4_.... " e
sl i

Convert 250 US Dollar into Sterling Pound.
Convert 5000 Riyals into Pak rupees.

Animporterimportsa carfrom Japan for 5000 yen. Delivery wasto be
made afterthreemonths. At the time of contract / yen = Rs 0.895236.

Atthetime of delivery I yen=Rs 0.892236. Payment was made atthe
time of contract. Determinethe profitorloss of the | mporter.

A customer wants to convert 50 American dollers into rupees, He
goes; to an authorised dealer, He offers him conversion at the rate of
4 dollar=Rs.84.100. 1f it is converted with a money changer, the rate
is I dollers = Rs.83.4495, determine the amount into ru pees if it is
convertedwith: .

(1) Authorised dealer

(if) MoneyChanger
(##) Theloss dueto conversion withthe money changer.

Rate of tea in Paklstan is Raz 1 per pound. Find the rate per

Kilogram. b .
I pound=0.4536 kilogtam
f% wfawiithem;ateinsaudmmhhifhudi Riyal= Rs 22.400.,

B AR T s e ——




FINANCIAL MATHEMATICS 77 UNIT - 4

6- An exporter of carpets exports to England Carpets amounting to
40000 Sterling Pound. The spot buying rate exchange at that time
was Rs.[29.4542 to I Sterling. He receives the amount at the time
whenrateisRs.]29.0599 to I Sterling. Howmuch he looses?

7- A Pakistani living in Saudi Arabia earns 4370 Riyals a month. His
monthly expenses comes to 3450 Riyals. He remits his saving
monthly to Pakistan. How much he saved in a year if rate of exchange
is Rs.22.400= 1 Saudi Riyal. After a year Rate of exchanges is
Rs.22.3004. Determine the loss due to monthly remitance.

8- Rizwan purchases a car in Saudi Arabia for 15000 Riyals. Delivery was
to be made after three months and paymentis also to be made at the

time of delivery.
At the time of contract, the rate was I Riyal = Rs.22.400, while atthe

time of delivery the rate was / Riyal = Rs.22.0827. Determine the
profitorlossinrupeesduetochangeintherate.

9- A friend of Ali living in Saudi Arabia remits Ali 450 Riyals. The bank

offerstwo conversions rate.
T.T.Buying Rs.22.3449=1 Rival

Which one of the rate will be profitable and also calculate the amount

inrupees.

e EAgT
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= 4.3 PROFIT/MARKUP

’. With the advent of Islamic Banking in Pakistan, the word “interest” has

been replaced with the word “Profit or Markup” under Profit and Loss
sharing and Islamic Modes of Financing.

When we deposit surplus funds into a bank, we receive some return for
allowing the bank to use our money. This return which is given by the bank
to us in exchange of using our funds is called profit on deposit. Th= profit

S0 paid is cost or expense for the bank but it is income for the depuositor or
account holder.

Similarly, when we borrow funds from the bank, we have to pay a some
extra amount for using the borrowed money. The extra amount which we

pay to bank for using the borrowed money is called markup. This is
income for the bank but expenses for the borrower or client.

The profit on deposit and markup on loan s calculated as a percentage
. which is called the rate. The sum which is deposited/invested or
borrowed s called principal. Profit or markup is usually calculated at a
fixed yearly rate called rate per annum. Sometimes interest rate is
calculated on half yearly or quarterly, monthly or even on daily basis. The
. amount of profit or markup depends on the length of time the money
deposited or borrowed. If profit or markup is calculated on the original
principal, itis called simple profit or markup. When the profit or markup
is added to the principal, the sum is called the amount. If the profit or
markup is calculated on this amount for the next year, the profit/markup
will be called compound, which means profiton profitalong with principal

.

amount.
» The major terminology may be defined as under:
- :
= 1- The amount/capital borrowed or lentis called principal.
— 2- The percentage of profitcharged is called rate.

— _' 3- The period of the loan or depositis called the time or

4- When the profitis added tothe principal, the sumis called
theamount. | .

) - 8 =
L e S e g, .
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4.3.1 Calculation of Profit

Profitis the amount which is paid by the bank on the deposits maintained
by the clients with the bank. The deposit rate depends upon the period of
the deposit. The mode of payment of profit may be monthly, quarterly, half
yearly and yearly. The rate or percentage of the principal amount for a
period of time usually one year. The rate of profit are declared by the
bank on six month basis or on annual basis. Under conventional banking,
interest rate on deposit is on predetermined basis. In Islamic banking,
there is no concept of pre-determined profit rate, instead the depositor
share in the profit and loss of the bank. The profit on deposit is costofthe
bank and is treated as expenses of the bank.

Following formula may be used to calculate profit on deposit or sum
invested in any bank, financial institutions or National Saving Centers.

Principal xTimex Rate

Profit (Simple) = 100

By the above formula, the Profit is calculated on annual basis. Profit on
daily, monthly, quarterly, half yearly basis may be determined by dividing
the relevant figure of period (days or months) as per requirements.
Moreover by re-arranging the above equation, we may. detarmlna any
missing componentifremaining infannatlen are avaliable k.
Amount of Profit=100'

RatexTime HOIWI0: .
(I case profit, rime and rate are given) F sl

Principal =

Principal = Total Amountx 100
Iﬂﬂ"’mm‘?ﬁ'ﬂﬂtﬂ). 3 Yl X ket . I':'

(In case amount, time and rate are given)

Amaunr‘pf"!’mﬁt-x-l ﬂﬂ
i ﬂMEﬁﬂPﬁﬂ@ﬂj&T« Mg B0 5\"‘?;"

Rate =




. .
m‘l. H’naf Armunt + Prmmpai[ Iﬂ;e]

mﬁ?&ﬂ’fﬁﬂuﬂd Profit = Final Amount - Principal
1000 in & saving account @ 10 % profit per year. How

~ Profit = Rs.f_ﬂﬂﬂxf—fa:}tﬂﬂﬂ
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EXAMPLE-3
Ifthe simple profit on Rs.640 for 12 years is Rs.384 find the mteufpmﬂt

SOLUTION:  Principal = Rs.640 e
= Rs.384

Simple profit
Time =12 years
Amount of Profitx 100

Rele e e
384x100 _ o,

T 640%12
EXAMPLE-4
How much time a sum of R.rswﬂﬂ will take to become Rs. 10, 951
if the same is invested @ 3% % p.a.
L
SOLUTION: Principal = Rs.9400 WP - B
Amount = Rs.10,951 By i
Simple profit = Rs.10951 — Rs.9400 = Rs. 1551, Fae <
] . - T T ol « 4
Rate  =3-%-= E%; ‘ -*-"*"5_”**‘3 s il
Period / time -dmatm&{ Prafim{@ﬂﬂ swEq :
Rate x Principal it
_ I551X100x3 _ !

EXAMPLE-5




Principal =Jﬁﬁﬂﬂﬂ-

=4%

5 .
= :ooax[ni] [Hi]
e, 100) \" " 100

(I ik
ey

o tec S gy
Srncipa '_f'

__5aﬂﬂ ggg 104 102 137904

=Rs.5516.16
100" 100 100 25

_jmammmfmﬂma
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Calculation of Markup

Income earned from charging markup upon funds advanced by a bankw
Under Islamic mode of ﬁnanclng. the interest earned by the bank ls
named as markup. Markup rate is fixed by the bank keeping in view the
bench- marked rate issued by the State Bank of Pakistan on daily basis.
This bench marked rate is called KIBOR- Karachi Inter Bank Offer Rate,
issued by SBP for one month, 3 months , 6 months, 9 months and
12 months. Banks charge the markup rate by adding their cushion to the
KIBOR rate. This cushion is normally called the spread, which is
difference between deposit rate and lending rate. Markup is the main
source of income for the commercial bank. It may be earned, reallzed
from the clients and credited to the banks income account. In slamic
banking, there is no pre- determined mark up rate and financing is done
on the basis of sale and buy back agreement for goods and bill under
which the sale price is determined by adding a markup on the pumhasa .
price.

The markup on loan or borrowed money may be calculated wlth the halp;_
of following formulas. {

L [

Amount Borrowed x Rate.
Markup per annum = e
100 b
' _ Amount Borrowed xRate
Markup Per month = 0 T2 |
Markup per day = Amc{unr,.ﬂarmwgfb\;-.;ﬂa_{ga 1410 3
: 100x365 | -
. : T I i1 el
EH&MPLE - RS - :
A man borrows Rs.100,000 for 3 year at rate: afm.%f L

is the markup he has to pay?
. sowriow:  The princpal ﬂf"“""f =
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e

22T | XERCISE — 4.2

1= Afinancialinstitution charges Rs. 55 simple profit on a sum of maney

which is borrowed for five months. Given that the rate of profitis /2%
perannum, find the sur of money.

2- Mrs.Javed invests in Savings Scheme Rs.800 at 6% per annum and

Rs.1,200at 7% perannum.What is her total amount of profit on these
twoinvestments?

3- How longwould Rs. /250 have to be deposited at 6% per year simple
profitto gain Rs.750simple profit?

4 AlilenttoAbid Rs.4,800 for 7 months. At the end of this period Abid

had to pay Ali profit of Rs. [19. What was the rate of simple profit per
annum?

5- In a certain year, Javed puts Rs.600 in a private bank at the end of

March and Rs.400 in the same bank at the end of June. The bank
offers 3% per annum simple profit rate. Find the total amount Javed
receives from the bankatthe end of Decemberinthat year?

Atwhat annual rate of profit would a sum of Rs.680 will increase to
Rs.850in 3yearsand 4 months?

I~ Copyandcomplete the followingtable with the help of formula given
inthisunit?
pecion| P:tf : Time [ S;!:;T;: Amount
(a) Re. 12,000 8% 7 years
(6} Rs. 500 1% Rs. 220
() S 4 years Rs. 108
(d) Rs; 3,000 10 years Rs. 1,200
(&) 2 years Re. 360 Rs. 3,960
i) ' Rs. 189
7 R, 50410
| ﬁ T Rs. 90 Rs. 1,290

Not for Sale-PESRHP.
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8- Abankincreased the rate of profit from 3.5% to 4% per annum. Find
how much more profit Saeed would receive if he deposited Rs.6400
inthe bankfor 6monthsatthe new profitrate,

- 9= Mrs. Jamshed mvestad Rs.4000 in XYZ Bank Limited which paid
simple profit atarate 7 —?” perannum to its investors. After 2 years,
the rate was increased to §% per annum. Find the amount she had at

the end of 7 years.

10- Mr.Dawood deposits a certain sum of money in ABC Limited. If the
profit rate of the bank decreases from 3 % % perannumto 3 %% per
annum, Mr. Dawood's profit will decrease by Rs.50in a year. Find the
sum of money he deposits. :

11- Find the compound profiton.
(i) Rs.450 for 2 years at 10% per annum compounded yearly;
(ii) Rs.700 for 3 years at 11% per annum compounded yearly;

(1ii)Rs. 5000 for 2 years at 11 ;% per annum compounded yearly;
(iv) Rs.1200 for 3 years at 4% per annum compounded yearly;

(v) Rs.10000 for 3 years at ?%% per annum compounded yearly;

12- Waseem invests Rs.5000 at 5-_19.«5_ per annum profit compounded
annually. Findthearnauntat—‘thg endofthe thirt:l'yi_zg.r_.;,‘, R

-
ALY ".':<p__ |

13- Javed invests Rs.800 at]2— 1q %per annum compoun
‘compounded half-yearly. What _gstmq.amﬂunf’aﬁth

year?

L

" 14~ Mr.saleem lnvests R&..'._
cumpaurld,eddgl[ %[
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lated to Commercial Banking and

ould borrow in Rs.174 as markup at 5% in 4 years.
= Rs.174

= 4 years
= 5% PA

n amount of Rs.6900 borrowed on 18th of May
f October of the same year at 3. percent p.a.
. b 2




e
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EXAMPLE-3 |
What sum of money would produce Rs.630.50 in 3 years at 5%
compound profit. '
SOLUTION: Suppose sum = Rs.100

Rate =5%
Time =3 years :
3 : 3
Final amount =] I+—
0 [+ ma) {34 _
Iﬂ5 Iﬂ.ﬁ 105 RS;QMI. i

S0 T 100 80

9261 1261
Compound profit = ———100 ="
Bt 30 80

Given compound profit = 53950_"2261 | St 1S

If compound profit is Rs. £‘—25‘5‘11.‘."';5:4 prfncfpa! Rs. Iﬂa |

10080 paty b
1261 |
1261 g Iﬂbﬁ-ﬁﬁﬁiﬁﬁ’f 1 ;
If compound profit is Rs. Tfhﬂﬂ pdnc:pal W 7
< LS Fnbbr e EER
Ut - ._fﬁ.ggl i~
EXAMPLE-4 1201 it shigen gl
What is the difference behveen mmpls and compfnunﬂ profit
on Rs.25000 for 4 years at 5% pa. '4!‘
sowmow:  Principal = gs25000

Time =dyears . -l
Rate =5%

oy ey, AT

o ——

If compound profit is Re.l then principal =

"'MI
r_||

]
oL
:'rr |
' 3
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=

EXERCISE_ 4.3

A man borrowed Rs. 1460 from ABC Bank on the 3rd of March at
I;'z‘“' % -annually. What should he pay on the Ist of July to pay off

“th’e debt.

| _ -I'F‘ i- A shopkeeper borrowed Rs 3540 from ABC Bank at / ﬂi % and lent
1 thewholeamount at I 5 % onthe same day, what wuuld be gained
fromthisafter 3years and 4months.

i "?'F' xYZ_Eank’gained Rs{'f?ﬂii" on its loan at 6% compound markup in 2
1l years.Whatamountdiditlend? '
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4.4 INSURANCE

4.4.1 Insurance

Insurance is important tool of risk management in the business
transactions or business dealing. Insurance is a contract between two
parties whereby a person or a parly agrees to pay an amount in
monthly/quarterly or yearly installment, to a certain insurance company,
in order to cover [/ indemnify the risks associated with life, theft, damages
etc for which contract of insurance is made. Under this contract, the
insurance company has to pay back the agreed amount or the actual
amount of loss or damages etc. on sudden death, danger or mafurity.

The key terms used in insurance are:

() An insurance company or an organization who
insures, provides insurance cover against various
risks and issues insurance policies is called.
insurer.

(ii) A person to whom an insurance policy is issued;
the beneficiary in a contract of insurance is called
insured or insurant.

(iii) The contract which is executed between two
parties is called insurance policy.

(iv)  The periodic installment to be paid by the insured
is called premium.

(v)  The time period agreed upon by both the parties
(insured and insurer) is called maturity.

(vi) The agreed amount to be paid back on maturity or
expiry of the agreed period, includes the actual
amount paid in mstallments plus profitis termed as

bonus.

4.4.2 Life Insurance and Vehicle Insurance
Ingeneral, there are two types of insurance:

1- Life Insurance.
: 2- Vehicle and Prnparly Insuranne :
:rllle!lr.m i :
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surance is a contract wherein a maturity period is agreed between
ck a sum equal to original amount and the profit,

us. Otherwise itis paid on death or in case of accident

er comes earlier, A person can also get an insurance policy

y disability, the amount of which may range from 10%

e insurer. Here is an example for calculating the

yearly, quarterly or monthly premium for life

I quarterly premium is 27 % of the annual premium.
remium fs 9 % of the annual premium.

% of the rf:li"ﬂe:.ing amount of
5.1000, then only Rs. 1000
LRIl R




-— -.r.'dl
"
. 27 =
Quarterly premium = — x 19000
100
= Rs.27 = 190 ___I
; = Rs 5130 i
Monthi ,-Em,-m'_ 9o - | ‘
G 100
= R?.g » 190 . ] I .' )

: wions et ’
= Rs.1710 ) HTI

period decreases. In other words, the highar the age oftha:
lower would be the maturity pennd S

EXAMPLE ' =% ;

Calculate the first, quarterly and mbntm' /. premit
insured is 30 years, policy amaunt is
years, rate of premium 3.5% fixed with policyf

Let the age of an insured at the time of
Policy amﬂun‘t

L“'-'\\f- -J"r

| Hétuniy time



Polcy fee ®.25% = %22.x3,00,000

= 25'% 30.
= le.- ?jﬂ

come coniract @0.5% = 1->%3,00,000

= Rs.1500

ist premium + policy fee + family income contract

= Rs.10500 + Rs.750 + Rs.1500
=Rs.12750
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-

Family income bonus @ 0.75% = %xj 00,000 20

B R.z.ﬁﬁ!ﬂ x 75

Total money he will get = [i]+[ii] + [iii] + [i] + E|
= R.s'(3{?{?{?{?9+33?59ﬂ+?ﬂﬂﬂﬂ+?ﬁﬂﬂﬂ+4§ﬂﬂw

= |Rs.8.68,500

Premium paid = total amount paid x maturity time
= Rs 12750 % 25

- [Rs318750)

the policy, his family gets the following due to family

income contract. _ « o onliy N Iesie e
s | - 1
Jie
Policy amotnt = Ry, 3.00,000 . <21y
et 2k
¥ -*.t:liﬂ.‘
'.':" = 4‘2?3(*5@ w gy,
T e mam‘wéﬁ
Tﬂmf sum = Rs.300, M{J‘tgg.;fé’i__ ) = .
In addition I@"ﬂ'ﬁw‘&ﬁ

In case of death of the insured within ane year aﬂ‘ergeﬂﬂ}gl ;u b Mz :




Vehicle Insurance
Sometimes the person or companies get insurance policies against their
vehicles or properties to cover the risk of theft, accidents, fire etc. The
‘amount of the insurance is the total price or the partial price of the object
and the premium in some percentage of the actual price of the object or
" | the total amount of the policy and it is decided accordingly as per rules of
Tore , the company at different rates for different time periods. The first premium
e | 3 is usually the total amount of one yearinstallments.
v EXAMPLE-1
al\s H A person got an insurance policy for his car at the rate of 3.5%.
gl . He paid an amount of Rs.14500 as the 1st premium of one year.
it B How much is the price of his car while he had paid Rs.500 as
B service charges?

y . spmnnm Let the total price of the car = Rs. x.
| Total amount he paid = Rs. 14300
5hi Amount paid as service charges = Rs. 500
T Remaining amount of premium = Rs. 14500 — 500
| = Rs. 14000
i —Now— 3.5 % of x = Rs. 14000
i B 3.5
| ) _ ooxx = Rs.14000
' . L_;_ : o g 14000100
- 3-5
_ 14000x100x 10
S s 35

s 2 - e, p = 400 % 100 % 10

AT =4an'x-moo
= Rs. 4,00,000
Fthe ,_-—-ﬂs um,aan
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EXAMPLE-2 _
A person got an insurance policy for his car at the rate of 3.6%. He paid
an amount of Rs.12206 as the Ist premium of one year. How much is
the price of his car while he had paid Rs.20)) as service charges?
SOLUTION: Let the total price of his car be x rupees.

Total amount paid = Rs. 12206

Paid as service charges = Rs.200
Remaining amount of Premium = Rs. 12206 — 200
= Rs.12006
Now 36 % of x = Rs.12006
iﬂi = Rs.12006
. R&Izﬂﬂﬁ = 100
o Izﬂﬂﬁxf‘ﬂﬂx.}ﬂ 2

Price of car=x = Rs.333,500
In vehicle or property insurance the yearly premium reduces as ths-‘
value of the assets depreciates and is caloulated according to the

depreciated price.
In case of fire, loss etc. the reimbursement of the policy fs. mad&.

according to the current vafue of the assets.

EXAMPLE-3
Find the total amount of insurance Arslan as o pﬁy’fﬁrﬁ‘”ﬁhﬁ’?@m sz -

is 4.5%. The insurance is to be pafd faady and the |
insurance is 0% while the depreciation is Mﬁbﬁ jear.
SOLUTION: Value of the car 2s.4

Rate for fnsuranaa

Ist year's ifnsu

atillo s -u_,m_t‘l ibipeed
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2nd year'sinsurance = Rs. % x7,65,000
255  Rs.34425
10

Depreciation = Rs.——x7.65,000
100

« Il
S o S = Rs.76,500
! '.I‘ : A Ba’p’r&ciafed price = Rs.7,65,000 — 76,500
i S - | = Rs.6,88,500

By
B 3rdyear's insurance = Rs. %xﬁ 88,500
K| . = R.S.'jﬂ 2
.| "::- " L g
R AN N 3
R g e e Depreciation = Rs-'ﬂxﬁﬂjﬂﬂ
- Jepk il TESBNAR LG (R vy
b P R | = Rs.68,850
A Dopmmated prir:a'- = Rs5.6,88,500 — 68,850
+
BER T = Rs.6,19,650
e |13 i A LT

4.5

4th year’s iﬂs’ﬂréha‘é. = Ry.—=x6,19,650
et W0 InEme ' A ﬁ&
i e = Rs.27,884.25

2 *:Stfr ysarsfnsurance =
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EXAMPLE-1

For an insured whose age is 30 years at his nearest birthday. The
rate for annual premium is 4.842% of the total amount of policy. The
rate for half yearly installments is 52% of the annual premium. The rate
for quarterly premium Is 27% of the annual premium. The rate for
monthly premium is 9% ofthe annual premium.

SOLUTION:
The total amount of policy = Rs.100,000
Ist premium @ 4.842% = Rs. % x 100,000 = Rs.4842
Policy foe @ 0.25% . = Rs%xiﬂﬂﬂﬂﬂ Rs.250
Annual premium : = Rs.5,092 2

Some times the amount of paffcyfee is restricted, it may be atthe most
Rs.200 which means that if 0.25% of the amount increases Rs.200, even
then only Rs.200 will be charged. Let us suppose that fee is restricted

to Rs.200 instead of Rs.250.
So in above case 1st premfum may be 4842 +Zﬂﬂ 5,&42
Half yearly premium - = R %xj‘ 042=Rs.2,621.84
= Re2¢77 - |
Quarterly promium = Rs %:5 042 ﬂshb‘df .
e . Ry 136 -
Monthly premium W, 9

Rs.: TIE xj.ﬂlﬁ' R&:?ﬁﬁ:?&




S LA 00.00020
100

= Rs.28,000

Rs. 25 100,000% 20
100

= Rs.30,000

w‘ll't. 1'1 &
ﬁmﬁ}fnmma Bonus - B Rs%% % 100,000 20

e .-'_-" ""“"”""" e - = Rs.15,000
Fan = Rs.(100000 + 105000 + 28000 + 30000 + 15000)
! = Rs,278,000
" 4537x25
= Rs:113425

b
5
1
S
Il

I3t D
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| 1y R

2nd premium = %x 11,25,000 = |Rs.50,605

Depreciation = %xﬂ_zioﬂﬂ = Rs.1,12,500 ) =1

Depreciated price = Rs.11,25,000~ Rs.1,12,500 |
= Rs.10,12,500

3rd premium = %xjﬂ,i’},jﬂﬂ = [Rs.45562.50]
el ST SRR e
Depreciation = Taﬁ'”m 12,500 = Rs.1,01,250 -

Depreciated price = Rs.10,12,500-Rs.1,0,250

= Rs. 911,250

4th premium = —x9,11,250 L T )
P Iﬂ_ﬁ_‘x o T

.-R.r 4100625
5rhpramfum 0 : "

So total premium pa.td as insurance w
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E XERCISE - 4.4

1= Ifthe amount of premium is calculated as.
Yearly premium @ 4.5% of the policy income with policy fee

~ @0.25% of the policy amount or at the most Rs.200.

Half yearly premium @ 52% of yearly premium.
Quarterly premium @ 27% of yearly premium.
Monthly premium (@ 9% of yearly premium.

Then complete the table below for calculation of the premiums.

Also find the total amount he pays to the company.

() 200,000

Amount of Yearly Half yearly | Quarterly Monthly
policy premium premium premium premium

(i) 50,000 :

(i) 100,000

(iii) 150,000

2- Calculate the amount to be received by the heirs of an insured if

he died 2 years after buying the policy while.
The amount of policy = Rs.50,000
= Premium is fixed @ 4.2% yearly
Policy fee @ 0.3%
Family income contract @ 0.6%
Maturity period = 22 years

Bonus @ 4.5% and Rs.6000 yearly Incume is promised by the

company.

3. Mr.AhmedAliinsured his houseworth Rs.75,00,000 @2%for 4 years
;alcufate meamuunt Pﬂid in4 years, while the rate of depreclatmn is

. e
Not for Sain PESRP
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7=

Mr. Nadeem insured his shop @3% for 3 years, the depreciation rate
is 3% yearly. If he paid an amount of Rs.21000 as the Ist premium,
what is the worth of his shop. If he got a claim of Rs. 200,000 after two
years, how much benefit did he get? y

Mr. Adil bought a running business worth Rs.10,00,000 and got it

insured @2.5% as yearly premium for 4 years. After 3 years he got a
claim of Rs.500,000 for actual damages. How-much loss had he

recovered throughinsurance?

Mr. Javeed bought an insurance policy against his car worth
Rs.8,50,000, @ 4.25% for 3 years. What total amount will he pay as
premium, if he had not claimed and damages during the period?
Where depreciationrate is /0%. ;

Mr. Rehman bought a vehicle worth Rs.7,50,000. He got it insured
. @3.5%for 5 years. How much he paid in total for covering the risks, if

he had got a claim of damages worth Rs. 100,000 during the period?
Where depreciationrateis 10%.

Ms. Maria bought an insurance policy @3.25% for her car for 3 years.
Her Ist premium is’Rs.26000. Tell the price of her car. Also caiculate

thea mountnf her 2ndand 3rd premium.

Mot for Sale-PESRP

P =

4 -
R - -
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45 LEASING/FINANCING
4.5.1 Leasing/Financing

Lease is a contract whereby the owner of an asset, the lessor, gives the
hirer, the lessee, the right to use the asset for a specified period in
exchange of rental payment. The ownership of the leased asset during
the lease period remains with the lessor. Assets such as real estate,
machinery equipment or other fixed assets are leased out as per the
lease agreement. Hire purchase is also a similar mode of financing which
is widely used to financial fixed assets.

A leasing contract for machine and equipment or other fixed assets
usually has an element of financing, as the right to use the assets is
received by the lessee without paying the cost of the asset and thus
leasing arrangement is equivalent to source offinance.

The bank and the leasing companies provide assets to its customer
under lease agreement. Their profit is based on the difference between
the cost of funds they borrow or invest to acquire the assets and the
eaming in the shape of rental received from the lessee. The lessor gets
the tax benefit for depreciation as the ownership of assets remain with the
leasing company and the lessee shows the rental payment as expenses

in the income statement. Leasing provides an alternative to purchase an

asset In order to acquire its services without directly incurring any fixed
debt obligation. : '

There are two types of lease available to the business firms.

(i) Operational Lease

Itis short-term lease which is cancelable at the option of the firm leasing

the asset. Such leases are commonly used for leasing such items as
computer hardware, vehicles and equipment etc,

(ii) Financial Lease

It is a long term lease which is non-cancelable contractual commitment
on the part of the lessee to make a series of payment to the firm that
actually own the asset, the lessor, for use of the assets.
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4.5.1(j) Leasing/Financing of Motor Vehicle -

- Auto loan / car financing is @ major form of consumer finance. By utilizing
the facility a customer.can purchase a car by complying with terms of car
financing by depositing payment with the bank. The bank covers the
shortfall in the finance for the customer against which the bank takes
monthly installment from the customer to compensate the bank for the
finance provided along with markup charges.

4.5.1 (ii) Down Payment

The customer is required to deposit the down payment with the bank
along with the application form. The down payment comprises of 15%
equity value of the car, the insurance costs, one month's installment and
the processing fee.

4.5.1 (iii) Motor Vehicle Insurance

Motor vehicle which is financed by the bank is comprehensively insured
to cover risks associated with it so that the interest of the bank may be
safeguarded adequately. All the vehicles are insured from an approved
insurance agency/company of the bank. The bank arranges insurance
and the payment of premium which is recovered from the borrower.

45.] (iv) Prutassing Charges

F'I'UGEEEIHQ feelcharges are the amount deducted by the bank to process
the request of the client for financing of vehicle. These charges are
normally mentioned in schedule of bank n:hargas These charges may
differ from bank to bank. Normally processing fee for the request is
ranged from Rs. 3,000(o Rs. 5,000.

4.5.1 (v) Repayment in Mﬁni_lllr Instaliments

It is also called amortization schedule. It is a table which shows the
repaying or servicing of a loan/finance amount with parindlc payment Gf
_ principal and interest over the life afthe loan.

Mot for Saie-PESAP | A i '
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EXAMPLE-1

Ali J‘aased a car of price Rs.4,50,000 from Leasing Company
with an equity dapas:t Rs. 100,000, interest rate 17% for a period of
2years.

SOLUTION:

On deposit of Rs. 100,000 as an equity Ali can take the car but he is not
owner of the car but only the hirer. The ownership of the car will be
transferred to him after he has paid of the balance amount of
Rs. 350,000 plus the markup on Rs. 350,000.in 2 year at 17 % p.a. by the

equal monthly installment.
Markup = 350,000%17x2 _ Rs.”ﬂ,ﬂﬂﬁ
100
1 Total amount to be paid = 3,50,000 + 1,19,000 = Rs. 4,69,000

Each monthly installment = Rs. 4'6§fﬂﬂ =Rs.19,542 |

EXAMPLE-2

A truck is priced at Rs. .5,90.{}9&. It may be bought at 15 % of
down payment or equity. It has to be leased / hired on simple

markup of 18 % p.a. for a period of 2 years on monthly installment.
Find the: (i) Monthly installment

(ii) [Initial price of truck

(iii) The % age of money saved if

the truck is purchased by paying Rs.5,00,000

m Down payment = 5,ﬂﬂ,;]ggx.’5

The saving EMQHHI - J3,00,000 — 75,000 = Rs. 4,25,000

= Rs. 75000

Markup on Rs.4,25,000for 2 years = £22.000%18 . , _ ¢ ; 53000

100

Additional amount to be paid

in 24 installiments = 4,25,000 + 1,53,000 = Rs. 5,78,000
=i doss . Monthly instaliment = 2 ?‘;fm = Rs.24,084

mamountpa-'d = dﬂwumml + additional amount
: : Not for Saie-PESRP
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Rs. 7.5000 + Rs. 5,78,000

Rs.6,53,000

On financind, the additional amount to
be paid = Rs. 6,53,000 — Rs.5,00,000

= Rs.1,53,000

Percentage of money that can be saved

1,53,000
5,00,000

on cashterm =

4.5.2 Real Life Problems

EXAMPLE-1

x100 = 31%

On Ist January, 2001 a machinery is purchased by Ali on the hite purchase
system. The payment to be made Rs. 4,000 down ( on the signing of
contract) and Rs. 4,000 annually for three years. The cash price of the
machinery is Rs. 14,900 and the rate of markup is 5%. Calculate the
amount of markup and principal to be paid.

SOLUTION:
Dates Cash Price Instaliments
markup| principal

14,900 B Pncs

Less paid on 1-1-2001 4,000 4,000

(down payment) =
10,900

Less paid on 31-12-2001 3,455 545 | 3,455
7,445 :

Less paid on 31-12-2002 3,628 372 | 3,628

Less paid on 31-12-2003 3,817 | 183 | 3817

1,100 | 14,900

Al will pay Rs.14900 + 1100 = 16000 in total. .
Note: (1) The figures are approximated to the nearsst rupee.

“'“ﬁl - -
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EXAMPLE-2

M/s Rehman & Co. Ltd, purchased wagons from M/s Haq Engineering

. Company Ltd. on hire-purcahse system spread over a period of four
-years. Rs, 12,000 was payable on Ist January 2000 at the date of delivery

- and the balance by yearly instalments of Rs.12,000 each on
- 3Ist December. Haq Engineering charged markup on the yearly balances

, - at the rate of 5% p.a. The cash price of the wagons on delivery was
I®, - Rs. 54,600. Calculate the amount of markup and principal.

SOLUTION: e
Dates _Cash Fﬂce Installments
markup| principal

_ 54,600 F e
Less paid on 1-1-2000 12,000 12,000

- ; 42,600
Less paid on 31-12-2000 9 870 2,130 9.870
- Less paid on 31-12-2001 32730 . | 1,637 | 10,363

EXAMPLE-3

Mma#gurmaaed atruck on hfre-purchase for Rs. 56,000. Payment to be *
~made X '-"_"LJHW‘? down and 3 instalments of Rs. 15,000 each at the end of

of markup is charged at 5% per annum. Ca!c:ufate the
S’!f Mﬂp ﬂﬂdpnndpﬂisapamtefy

L)

Cash Price Installments

R 4 56,000 \markup| principal
- 15,000 15,000
4,000
7 t 12,950

;,,2&05&_1 2,050 | 12,950
597 | 1403 | 13,597 -

14453 | 547 | 14453
| %000 | 56000
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EXAMPLE-4

M/s Butt Publishing Co. purchased a printing machine on Ist January,

2000. The cash price of machine was Rs. 27,300. The transaction is on hire

purchase basis. Rs.6,000 being paid on the singing of the contract and
thereafter Rs. 6,000 being paid annually for four years. Markup was
charged at 5% p.a. Draw analytical ' table showing installments

(principal + markup). Also determine total amount to be pa:d by ws Butt -

Publishing Co.

SOLUTION: The amount of principal and interest included in each
instalment is worked out as follows.

Dates Cash Price Installments:
g
27300 _markup principa
Less paid on [-1-2000 6,000 6,000
21,300
Less paid on 31-12-2000 4,935 1,065 4,935
I 16,365
Less paid on 31-12-2001 5,182 818 5,182
11,183
Less paid on 31-12-2002 5,441 559 5,441
Less paid on 31-12-2003 " 5742 258 5,742 -
' 2,700 | 27.300

Total amount to be paid = Rs. 2,700 + Rs. 27,300 = Rs. 30,000

Not for Sale-PESRP
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EXAMPLE-5

M.Jahanger Co. Ltd. agreed to purchase a machine on the hire- purchase
system for Rs. 4,600. Rs. 600 was paid when the machine was acquired on
Ist January, 2001 and the balance was to be paid by annual instalments of

" Rs.800plus markup at 5 percent. -

:I:'s."'-: --i
Dates Cash Price Installments
~ ~ |markup| principal
4,600
Less paid on I-1-2001 600 600
4,000
Less paid on 31-12-2001 800 200 800
AL 3,200 |
Less paid on 31-12-2002 800 160 800
- 2,400 _
1 \v.[.a;g vaid on 31-12-2003 800 120 800
= i.li-_. L ﬂm
300 80 800
800 40 800
: 600 | 4,600
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UNIT - 4

1= Foreach ofthe following.

EXERCISE - 4.5

(i) find the additional amount you have to pay Iﬁy financing and

(ii) express the additional amount obtained in as a percentage of the

cash price:
. Financing Term :
Monthly Number of
Cash Rs) | Down (Bs) |ivsiatment (Rs.)| instalments
(@) Rs. 360 Rs. 50 Rs. 40 10
(b)|  Rs. 900 Rs. 150 Rs. 75 12
(¢)| Rs. 25000 | Rs. 10000 Rs. 500 36

Oneachofthefollowing

(ii) the amount he saves by paying cash.

2- Pervaiz buys a window air-conditioner at Rs.900. He pays 20%
deposit and the outstanding balance plus markup in 48 months.
Markup on the balanceis charged at 10%. Find

(i) the cost of his monthly instalment;

'“- '_* * I I..

3-
(i) find the financial price of the goods:and
(ii) express the amount saved by paying cashasa percentage of the cash
price '
.| Number of Monthly
t ,
Jeen Cash Rs.| Depost Instalments | Instalments Rs.
: (a)| Computer | Rs. 200 | 10% 24 Rs. 9 '
(b)| Printer | Rs. 450 15% 18 Rs. 25
(c) Sc‘afmer Rs. 1600 25% 30 Rs. 52

*

L



TNy

|
{ 4~ Foreachofthefollowing, find

(i) the monthly instalment and

(ii) the difference in the hire purchase price and the cash price as a
percentage of the cash price:

|
i
i
I
l _ Cﬂ.ﬁ‘& Rs Hire-purchase terms
5 (a) Rs. 800 Rs.100 deposit; balance 8%; 1 year
5 ()| _Rs. 8000 | Rs.200 deposit; balance 10%; 23; year
L e .,‘Rs_r,__.jj‘ﬂﬂ‘ Rs.200 deposit; balance 15%; 1% year
|
5 ’ ash price pfacumputerpackagedaalwasﬂs 3200. Markup paid

G 'Ii‘x;ﬁ_.duwn payment and the outstanding balance plus markup

T‘ %mbnﬂu;_h‘lndm pnnrhe balam:e was charged at9.5%.

110 FINANCIAL MATHEMATICS
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Review Exercise — 4

1= Encircle the correct answer.

(i) An instrument for payment order issued by a bank on the
request of its customers Is called:
(al pay order {b) chegue
fe)  bank draft - (d) &l af exchange

(i) The person or entity whose insurance is being done is called the:

fal  insurer fb) - insured

fe}  drawer (d] lessee

(iii) The company undertaking the act of insurance is called:

(a) insurer (b) insured

fe) insurance (d) insurance policy

(iv) The periodic instalment to be paid by the insured is called:
(8) bonus {b) discount
{c) premium (d) mark up

(v) The return earned by the bank on loan is named. as:
(@ ‘markup (b}  premium

(e) bonus - (d) 1P-"Dﬁf

(vi) The amount which is paid by the bank on the deposits-

is called:
(8) profit -~ () bonus
(¢} premium - ()  markup

(vii) The percentage of profit/markup charged is called:;
(@ rate ()R :

(o) interest (d) principal

Not for Sale-PESRP
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(viii) A machine installed by the bank to dispense cash to customer
is called an:

() computer . (b)
€ ATM

SCanner
{d) card reader

(&) A bill of exchange drawn on a specified banker and not expressed|
to be payable otherwise then on demand is cailed:
(a) chegue

fb}'_ pay order
{c) bill of exchange

(d) bank draft

2- Fill in the blanks.

(i) Abill of exchange drawn on a specified banker and not expreSSE"T
to be payable otherwise then on demand Is called a

' () An instrument like a cheque, issued by bank on the request of its
customers is called - 1

(iii) :ﬂ machine Installed by the bank to dispense cash to customers
is called an

(i) The amount which is paid by the bank on the deposits maintained
by the client with the bank is called

. (» The percentage of profit charged is called

(vi) The period of the loan or deposit is called the

(vif) The retum earned by the bank on loan is named as

(viti) The periodic instaliment to be paid by the insured is called

(ix) The company undertaking the act of insurance is called t.he'

(x) The person or entity whose insurance is being done is called




3- Raheel insured his house worth Rs.75,00,000 @ 2% for 5 years.
Calculate the amount paid in 5 years, while the rate ufdepreclatlnn is
10% yearly.

4- Naeem insured his factory @ 3% for 3 years. With depreciation rate .
5% yearly. If first premium is Rs.21,000, findthe worth of the factory, |

. if he got a claim of Rs, 200,000 after two years. How much benefitdid l
he get? : I

5- M/sRahim printer purchases under hire-purchase system amachine
from Lahore company on Ist January 2000, paying cash Rs.10,000 i
and agreeing to pay three further instalments of Rs.10,000 each on e
31stDecember every year. The cash price ofthemachineisRs. 37,2300 |
and the Lahore company charges markup at 5% p.a. Draw table ‘
showing annual installment (Principal +Markup). 2 |

-'L“‘ . ﬁ:”lll
“ "h-'r&"-—-t-i-lq
- P 1"‘:‘#“;
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SUMMARY

4 A running account which continuously remains in operation
due toits liquidity is called current account.

T +  Saving account is' meant to encourage thrift and promote
saving among the persons of small means. The bank pays

nominal interest half yearly on the basis of monthly balance to
the depositors.

+  Profit and loss sharing (PLS) account is opened with small
amountwith profit earned or loss sustained at the end of each
halfyear/ full year depending upon the mode of payment.

4 The deposits kept with the bank in an account for a certain

period of time ranging term 3 months to 5 years is called fixed /
time deposit account.

<+ _ Account maintained with the bank in foreign currency like

_dollars, pounds and Euro etc. is called foreign currency
account.

3

Negotiable instrument means a promissory note, a bill

exchange or cheque payable whether to be ordered or bearer
ofthe instruments.

Insured is the person or entity whose insurance is being done
is called "the insured”.

The company undertaking the act of insurance is called the
insurer.

A person to whom an insurance policy issued, the beneficiary
. inacontractissuance s called insured.

insurance policy.

B 5Lf L o

T contract which is executed between two parties is called

i=;u'.' .

=~ }i=r
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The periodic installment to be paid by the insured is called
premium.

The time-period agreed upon by both the parties (insured and
insurer) is called maturity.

The agreed amount to be paid back on maturity or expiry of the
agreed period, includes the actual amount paid in installments
with profit is termed as bonus.

Cheque is a bill of exchange drawn on a specific banker and
not expressed to be payable otherwise on demand.

Pay order is like a cheque issued by bank on the request of its
customers.

An order to pay money, drawn by one office of a bank upon
another office of the same bank for a sum of money payable to
order on demand is called bank draft.

Online banking is the system where as a direct connection is
made to centralized computer system for authorization or
validation of transaction. |

ATM card is a payment card issued to a person for activating
automated teller machine computer based terminal which
allows consumers to make withdrawals.

A card indicating that the holder has been granted a line of

credit enabling the holder to make purchases and / or
withdraw cash is called credit card.

ATM machine installed by the bank to dispense cash to
customer. :

S Loy
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‘F‘ Profitisthe amount which is paid by the bank on the deposits
‘maintained by the ctientmm the bank.

1 + 'f'mamnun'tf- capital borrowed or lentis called principal.
’f;"_k The parc:antage of interestchargedis called rate.

Bleter AL L
i 18 + ;Thepaﬂ_ﬂ{_tlﬂ.ﬂuraﬁnp ofthe loan or depositis called the time.

-:"’rI

‘When ﬂ'lﬂ IJI'EiﬁUI'I“IEII'RUp is added to'the principal, the sum is
:callad iha amount.

,: turn eamed by the bank is named as markup.

ct where by the owner of an asset, the
ne the lessee, the right to use the asset for
odin ﬂlﬁ’lﬂr[ueafmntal payment.

iﬁh;dam-;ﬂyammnnm with the bank.
1formis called down payment.

s | BT )
L '_' SANEIET 4plley)
P s e

: 1' '1‘..‘.1-
3 -!"i-'.- Hﬂﬁl;f




UNIT

CONSUMER MATHEMATICS

P Taxes
p  Utility Bills
P Personal Income

After completion of this unit, the students will be able to:

» Know the term tax (direct and indirect).

» Explain the following in simplest possible terms:
« Sales tax,
« Excisc duty,
» Property tax,
« Income wm,
» Calculate the amount of
« Sales tax, levied on various commaditics,
+ Excise duty, levied on different items,
+ Property tax, imposed on property,
» Incame tax, imposed on an individual with fixed income,
» Calculate amount of bill for:
« Electricity,
« Guas,
« Telephone,
» When previous and present meter readings are given.
» Calculate personal income (weekly, monthly and annually) of
= A worker who is paid on daily basis, :
» A worker who is paid for overtime on hourly basis in addition to his daily wages, 43
« A salesman who is plid for overtime on bﬂl.lﬂ}l' basis and commission on different sales in sddition to his rtp.l.h.rpuy.
» Calculate gross income of a salaried person who is paid on the basis
of government pay scales or otherwise,

» Calculate net income taking into account assorted deductions (income tax etc),

: 4 . T ;_.‘JI;'-.]
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5.1 TAXES

To finance public spending on Educati{:n.'Health, National Defence
etc. Govemment imposes various taxes, which includes direct taxes
and indirect taxes on its residents.

5.1.1 Tax

Money that must be paid to the State, charged as a proportion of

income and profits or added to the cost of some goods and services is
called a tax.

Direct Tax

This is the tax which is charged on income, property and profits in
the form of income tax, property tax etc.

- Indired Tax

Indiraf;ttax includes duties, motor vehicle taxes, goods and
services taxes, general sales tax (GST) and value added taxes etc.

5.1.2 KeyTerms
Sales Tax
- When we buy an article, we have to pay a certain amount of tax as the

value added tax in-addition to the price of an article. This tax is usually
given at a certain percentage of the selling price.

In Pakistan 6% Sales tax is imposed on goods bought and services
rendered. : _

EXAMPLE-1

A sales tax of 16% Is Imposed on telsvision.

If the marked price of the television is Rs. 18000. Calculate the
total amount one has to pay, If he wants to purchase it.

SOLUTION: Marked price of the television = Rs. 18000

i o=t

Not for Sale-PESRP

%_ The fotal amount one has to pay. = Rs. 18000+ Rs.2850 = Rs. 20350
*I . "'l.’ =
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EXAMPLE-2
A computer price is Rs. 34,800 inclusive of 16% sales tax.
What is the original price of the computer ?
SOLUTION: Computer price including tax = Rs.34,800
Let the original price = Rs.100
Then the price of computer including sales tax @16% = Rs.116

Therefore, original price = 100 24 800 = 3480000
116 116

= Rs. 30,000

Excise Duty

It is the form of a tax which the buyer pays on a manufactured item at
the time of purchase.

For example while purchasing cars, Mntc:r cycles, electronic appllances
cloth etc, one has to pay Excise duty along-with the selling price,

EXAMPLE-1

A man wants to purchase a car'of 1000 cc. He has to pay 150 %
excise duty on price of the car. If price of the car is Rs. 5,00,000.
How much amount he has to pay to purchase the car ?

SOLUTION: Pnc:e of the car = Rs.5,00,000 , Exciseduly = 150%

150 . e L
Amount of excise duty on Rs,5,00,000 = Hﬂ-x: 00,000 <
= 150%5000 = Rs.7,50,000
The man has to pay Rs. 7,50,000 + 5,00,000 = Rs. 12,350,000

EXAMPLE-2

The price of a television is Rs. 14040 wh:ch includes 2&%
excise duty. Find the amount of excise duly included in the
price. of the television. Also find the price af th‘e ta.'eufsmn

without duty. Sl et
sowﬂam Price of the tefawsan mc:fudfng Em.rsa duty Rs 14'0410 :
o ARt £d, K A=
E&"‘sﬂdﬂfl’h%mm - 3

\ﬂ'l - L 1 -’1..‘:.'. :
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Suppose:- the original price of television = Rs.100

Price of television including 20% Excise duty = Rs.120

Original price of television — ;4[,:4.5}»‘;2_3

- 14040%°
6

— Rs.2340x5 = Rs.11700

Property Tax

A property tax is charged on the owner of land, houses, flats or bulldingS
atastandard rate of /6%, on the annual value of the property.

EXAMPLE

The annual income of a fiat is Rs. 14,00,000. Find the tax payable
at a rate of 16%.

SOLUTION: Annual income of flat = 14,00,000
Rate of tax = 16%

Tax payable = m,na.ooaxj_"ﬁ%

= 14,000x16 .

= Rs.2,24,000
Thus tax payable is Rs. 2,24,000

Income Tax

Itis the tax charged on all incomes during the financial year from Zst July
o 30¢h of June. If the income return is filed on 307k June 2010. Then the
fiscallyear considered Is 20092010 and taxyearis 2009. At the end of eact
financial year-one has to submit a return showing what was the eamning
during the year. The govemnment exempts certain amount not to charge
_mmtmmbmmwﬂﬂmnt

In order to wnrk Dlgttha taxable income for salaried persons, all
~ allowances are included in the basic pay.
¥R SR
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EXAMPLE-1
The annual income of a person including all alfowances is

Rs. 3,60,000 and the exempted amount is Rs.1,80,000. Find the
income tax payable by him at the rate of Rs.0.75%. 1

smunum Total annual income = Rs. 3,401,000 :'
Exempted amount = Rs.1,80,000 ]
Taxable income = Rs. 3.60,000- Rs. 1,80.000
= Rs.1,80,000
Taxrate=075% .
Thus tax payable = 1,80,000x0.75% .

- 18010005255
100 -

75 . T

= 1,80, ﬂﬂﬂf <k

> To0RToo N

= IBx75 . ot

= Rs.I350° . S W

EXAMPLE-2 . e

The total annual income of a person nslts fﬁ.ES,S&ﬂﬁg@ e

exempted amount is Rs. 1,80,000. Calm!gteﬂlg et income tax
payable at the rate of 3.50%. If the tax dadu at source is

Rs. 15,000. AR

SOLUTION:  Total annual income = R.sﬁz&' 00

EXﬂmplad amaunt = Rs

Bewhey T e wﬂﬂﬂ:i&:n:’llm’&;
S hd i, D muhﬁt.\r
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1- The price of a-hiqde is Rs. 3500. If 16% sales tax is charged, then

. 5 : L n®
\L, __E XERCISE — 5.1
] calculate the amount of sales tax on 50 such bicycles.

- [
v

1 2- Ifthe price of an air conditioner'is Rs. 40,000, then work out the
- || amount of sales tax on it at the rate of /6%. Also calculate the
l price of an air conditioner with sales tax.
[ : :
' The price of two cars of 1300 cc and 1600 cc without excise duty
~ are 6,00,000 and Rs. 8,00,000 respectively. If the excise duty on

these two are 200% and 250% respectively. Find the prices of the
two cars inclusive duties.

——

‘The annual price of a house and price of land is Rs. 15,00,000 and
1| Rs. 20,00,000 respectively. Find the property tax on each of these
s .m'-'at.thaifatg.ef.Iﬁ%.

5 ;:‘%ffltagah]ﬁmmme cﬂ"twu persons is Rs, 2,50,000 and
; 0,0

o SPel _,Wh!y. Work out the income tax for each of
m @4.5%.

lld“!

= i
educted at source as
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5.2 UTILITY BILLS

In this section we are to consider utility bills relating to electricity, gas
and telephone only.

Electricity Bill

Domestic electricity bills are calculated by charging every house a ﬁxed
amount. This amount consists of variation of rates in units consumed.
Rates of units are below:

First 100 units @Rs.2.65,
Second 200 units (@Rs. 3.64,
Next 700 units @Rs.6.15,
Remaining units @Rs.7.41.

The units consumed are recorded on a device called meter. The
difference between the readings at the beginning and end of a month
shows how much electricity has been used; Excise Duty, PTV Fee and
Income Tax are also charged in electricity bill every month.

EXAMPLE

Ahsan uses 1050 units of electricity in @ month. How much does
electricity cost him for a month?

SOLUTION:
Number of units consumed = J050
Cost of 100 units @ Rs. 2.65 is: 100%2.65 = Rs.265

Cost of next 200 units @ Rs. 3.64 Is: 200x3.64 = Rs.728 .
Cost of next 700 units @ Rs. 6.15 Is: 700x6.15 = Rs. 4305
Cost of remaining 50 units @ Rs. 7.41 is: 50x7.41 = Rs.370.50

Total cost of 1050 units Is . Rs 5668350 ...()
Excise duty @ 1.5% Is " Rs. 8503 ...(i)
Electricity duty - | Rs. 62.52 (i)
PTV fee Rs. 25.00 ...(iv)
Income tax @ 1.6% Rs. 91.00 ....(v) -
E S . Total cost (from (’J‘)l ......... ) f:ﬁ?%gg : 436 __
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'.;-.gu?use hold use gas for cooking and heating. The amount of gas

! :‘ 1sed is measured by volume and recorded by a meter in units, each of
IF .*"'“* mlch 100 cubic feet of gas.

Ba.s slab rates for domestic purpose w.e.f 01-07-2009 are:
.i%ne‘rEarJHmjmijﬂMTUl

_ -giﬁerzm.-i

'-j.' 010 0.50
a2l | over 0.50 to 1 | 84.45
| L over | to 2 ! 153.73
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Telephone Bills , i

L}
The cost of telephone call depends upon three factors. "ot § J
(i) The distance between the caller and the person being called. i

: i 1

(ii) The time of day and/or the day of the week on which the call is
being made.

(iii) The length of the call.

1
|
.
These three methods are put together in various ways to give metered
units of time, each unit being charged at a fixed rate. ' }

The telephone bill of a consumer according to the new rulesis
as under:

bt p Lo

-

(i) Net PTCL dues: ' Rs. 1233
(included line rent, local call units charges, YA
NWD call units charges, local mobile unit

charges, NWD muobile unit charges) ; DRSS F

oy Yarike -

(ii) Net FED (Federal excise duty @ 21%): R.rrZ.'FP St 2 b A
- by D ol pRodeen -
(iii) Net W.H. Tax (withholding tax @ 424): - Rs.49 ﬁgmgn.. :
Total amount payable by due date: Pd!. If#ﬂr' : : - : = )
Surcharge: Re. 807" . WEE ~_-"I_ <1y
Payable after due date: " .@M e

TR LR y
The cellular phones bill is Gﬂfcufafad as m ' ?ﬂ*
 Call charges : @ﬂs i’pﬂ!’mfnﬂf&' (1 war it

{mgmhmy "i’ﬂv‘ .
@3:,

"'f& o

— — 1 m
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ing the gas meter reading has been given. Complete the

. (i) 4.285Hm’ (iii) 2.796 Hm’
(v) 5.235 Hm’ (vi) 4.665 Hm’

the number of units consumed while using electricity
lete the Electricity bills, including the items as well as
redexample of electricity bill.

(i) 210 units
) 290 units,_

calls made are given. Complete the
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5.3 PERSONAL INCOME

The income earned by an individual while working on daily, weekly,
monthly or annually basis is called personal income of a person.

5.3.1 Personal Income of a Worker (Who is Paid on Daily Basis)

To find the personal income of a person working on daily basis, we see
the following examples.

EXAMPLE-1

Calculate the gross daily wage for each of the following
factory workers, if the hourly rate of pay is Rs.50 and the
day is consisting of & hours.

| | Name |Number of hours worked|Pay at the rate of Rs.50 per hours
I| Aslam 3 3= 50=Rs. 150
2| Anwer 5 5x30=Rs.250
3| Daniyal 8 8x 50=Rs.400
4| Abdullah 7 7% 50=Rs. 350
5| Al 4 4x50=Rs. 200
6| Hamza V] ) 6x50=Rs. 300

Daily wages along with over time
EXAMPLE-2

Daniyal works five-day a week, Monday to Friday. He starts work
every-day at 8:00am and finishes at 4:00pm. He has one hour off
for lunch while he works 2 hours daily as overtime. If he is paid Rs.60
per hour as regular salary and Rs.80 per hour as over time, then how.
many hours does he work in a month? Find his gross pay per month as

well. '

SOLUTION:
Number of hours from 8:00am to 4:00pm = 8 hours.

As he has one hour off for a lunch,
therefore number of hours worked each day = 7.

Number of hours woked In a week = 5x7
=33 hours.
" Mot for Saie-PESRP .




128 CONSUMER MATHEMATICS

Number of hours works in a month=4x33

= [40) hours
Pay for a month = 140x 60
i = Rs. 8400
vorks 2 hours daily as over time,
B r of hours he works as
| wmna in a week =2%5
|'_ =10 hours
n;:;_ ~ Number of hours he works as over time in a month
ﬂ ol =
B 1 =40 hours
' ' E)var time payment for a month=40x 80
=Rs. 3200

R ‘Gmﬁs pay = Pay + Over Time payment
N~ = Rs. 8400 + Rs. 3200
Gmss pay = Rs. 11600

¥
o L

' shop i to IOpm and sells articles of
Wf Wﬁﬂf-fs-hls%daﬂpgmss income?

.-..-"J,Psrhﬂur Rﬂ' 6{? -
Llﬁﬁﬁﬁﬂ)@%ﬂs =Rs. 14%60

RO S rfins: ¢ =Rs. 340



oA
CONSUMER MATHEMATICS . 129 UNIT-5 e
3.3.2 Gross Income of a Salaried Person | . soatnnl B :
Gross income of a salaried person includes basic pay, house I:Bnt_. f
conveyance allowance, dearness allowance, medical allowance am :

EXAMPLE S § S

If the basic salary of a person is Rs.30,000 per month and ﬁa {' ;
is paid house rent at the rate of 15% of his basic ssfaryand ;
10% as dearness allowance and Rs.2000 as conveyance A o
allowance. Further he is paid Rs. 1000 as medical ¢ e, g
then calculate his gross monthly income. s | .
: _ AT | 2
SOLUTION: Basic salary = Rs.30.000 ca

House rent = 15 % of basic salary = Ex.‘:‘ﬂﬂﬂﬂ
= Rs.4500 o

Dearness allowance = 10 % of basic salary = fiﬁm
L L AL o

Then monthly salary structure is: -
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:‘.

3‘

4-

5-

7

E XERCISE - 5.3

A lady worker works a six-day week. She starts work at 7.00 am and
finishes at 4pm. She has /5 minutes break in the morning and 45
minutes break in the afternoon. How long does she actually work ina
week and how much she is paid, if the rate of payment is Rs.40 per
hour?

Khalid works 6 day-week. Find his gross monthly wage, if his rate of
payis is. 200 perday.

Aslam gets paid Rs. 70 per hour for his normal working 8 hours daily
(6 day week). The rate of overtimeis /.5 of Rs. 70 per hour. If he works

40hours asovertime, then work out his gross monthly pay.

Calculate the gross monthly pay of a person, if his basic pay is
Rs. 18000, house rent allowances is Rs, 3500, dearness allowances is.
Rs.3000, conveyance allowance is Rs/500 and medical allowance is
Rs, 5{.'-'0.

If gross pay of a person is Rs. 45,000, then calculate hisnettakehome
salary, after deductions of Rs.400 as income ftax, Rs.1200 as |
benevolent fund, Rs. /500asG.P.fundand Rs.400asgroupinsurance.

0
L]

Noman works in afactory where the basic huurly rate isﬂs S0 for FER
hour week. An over timeis paid attume"&nd -a- half How rnuch w:lihe
earninaweek when he worksfor: . S

(i) 38 hours (ii) 48 hours ﬁﬂﬁ&dﬂ&"l =

uf\"""l

Abdullah’s pay slip showed that he had worl
additionto his I:nasu: 36hours
and over time is paid at time and a-ha

N e e

R .
.S SINE zﬂ!‘m
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Review Exercise —5

1- Encircle the correct answer.

(1) Money that must be paid to the state charged as proportion
of income and profit added to cost of some goods and services

is called a
(a8 tex {b) excise duty (6]  property tax fd) income tax

(ii) The taxes which are charged on income, property and profits
in the from of income tax, property tax and profits etc is called

fa] tax (b} direct tax (c) property tax (d income rax

(iii) Taxes of the form of duties, motor vehicle taxes are called

(@l indirect fax {b)  direcr tax €} property tax {d) income tax

{iv) The tax in addition to the price of the article is called

(8] tax (b sales tax {c) income tax (d) excise duty

(v) The form of a tax which a buyer pays on a manufactured item
at the time of purchase is called

(8) -excise duty b} tax (¢} income tax {d) sales rax

(vi) The tax charged on the owner of a land, house flats or building

* is called
(8) propertytax (b r‘ncame tax () direct tax (d) indirect tax

(vii) The tax charged on all the taxable income is called

(8) sales tax (b) directtax (0) incometar (4 excise duty

2- Fill in the blanks.

(i) Money that must be paid fo the state charged as a proportion
of income and profits added to the cost of some goods and

WM%E@MH_

(11 The taxes which are marged on income, property and profits
in the form of Incmne tax, prupm'ty tax and profit etc is

mﬂaﬂa—r,'

, ln-f-_r;wl
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(iti) Taxes of the form duties, motor vehicle taxes, goods and services
are called

(iv) The tax in addition to the price of the article is called as

(v) The form of atax which a buyer pay on a manufactured item
at the time of purchase is called

(vi) The tax charged on the owner of a land, house, flats or building
is called a

(vii) The tax charged on all taxable income is called

(viii) If the annual value of a flat is Rs.6,00,000. Then the tax payable
at a rate of 15% is ' :

(ix) The value added tax at the rate of /0% at the marked price of -
television of Rs. 12000 is

(x) The excise duty at rate of /50%, one has to pay against an
amount of Rs.3,00,000 is

3- The price of a tricycle is Rs.4000. If 16% sales tax is charged, then
calculate the amount of sales tax on 30 such tricycles.

4- Ifthe total income of a person is Rs.7,00,000 with exempted amount
of Rs.1,50,000. Find the taxchargable @ 4.5%.

5- The gas meter shows that 5.670 Hm’ gas was used during a month
period. Workout the payable amountinclusive of GST @16%.

6- Thenumberof units consumed while using electricityare asunder,
(i) 275units (i) 200units (iii) 340units (iv) 285 units. f
Complete the electricity bills, including the items as well as shown in
the solved example of electricity bill. :

7- The gross monthly pay of a person is Rs.75,000. If Rs. 1500, Rs.f-éou
and Rs.1800 are deducted as income tax, benevolent find and G.p.

fund respectively, then calculate the net take home salary of the.

 person. - - .
L- — e e —— 7 --” w3l
- Mot for Sale-PESRP = ————
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SUMMARY

Maney that must be paid to the state, charged as a proportion

of income and profits are added to the cost of some goods and
services is called tax.

Direct tax is charged on income, property and profits in the
from of income tax, property tax and profit tax etc.

Indirect taxes include duties, motor vehicle taxes, goods and

services taxes, (GST) general sale tax and value added taxes
elc. '

When we buy article we have to pay a certain amount of tax as
the value added fax in addition to the price of the article is
called sales tax. This tax usually given as a certain
percentage of the selling price. In Pakistan sales tax of /6% is
imposed on goods boughtand services rendered.

Excise duty is the form of a tax which the buyer pay on a
manufactured item at the time of purchase.

A property tax is charged on the owner of land, house, flats or
building at a standard rate of /6% on the annual value of the
property.

Income tax charged on all taxable incomes during the year
from IstJuly to next 30th June.




UNIT

EXPONENTS AND LOGARITHMS

Radicals and Radicands
Laws of Exponents / Indices

Scientific Natation
Logarithm

Laws of Logarithm
Application of Logarithm

Vv wvwyywy

After completion of this unit, the students will be able to:

» Explain the concept of radicals and radicands.

» Differentiate between radical form and exponential form of an expression.

» Transform an expression given in radical form to an exponential form and vice versa.

» Recall base, exponent and value.

» Apply the laws of exponents to simplify expressions with real exponents.

» Express a number in standard form of scientific notation and vice versa.

» Define logarithm of a number to the base a as the power to which & must be raised to give
the number (a” = yeslog y=xa>0y>0anda=i)

» Define a common logarithm, characteristic and mantissa of log of a number.
» Use tables to find the log of a number.

» Give concept of antilog and use tables to find the antilog of & number.

*» Prove the following laws of logarithm.

s log, (mn) mlog_m+ logm.

. lﬂ!l.[ ]=1¢gﬁ_m logn,

* [ng.m =nlog, m.

» Apply laws of luganthm to convert lengthy processes of rnul::phnmlnn, division and
exponentiation into easier processes of addition and subtraction, cte.
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| 6.1.1 Radicals and Rudimnds.

Letus considera real number./s. We may write it as 5'%. Here 5 is positive
rational number, 2 is a positive integer and JE is irrational, therefore .[5 is
aradical (or surd) of order 2. Itis a quadratic surd as well.

Also consider a real number {/4 we may write it as 4//°. Here 4is a

positive rational number, 3 is a positive integer and 34 is irrational,
therefore /4 isaradical (or surd) of order 3. Itis a cubical radical as well.

Therefore a radical (or surd) is an irrational number that contains an

irational squareroot 243, 44345, 1046, l@_ :?E are all radicals
(or surds). : : > :

Let a be a real number and n be a positive integer, then a number which

whenraised tothe pnwer’i . gives o', is called the nth root of «,
writtenas 7/,. n

Thus 2 =2/2 32 = 2'3 4[5 — 5!/ etc,

The symbol ¢/ is called the radical sign of index n. In ¥a, a is called
redicand.

Ja is called a radical of order 2,

i -is called a radical of order 3,

4z iscalleda radical of order 4 and

iz e[ e e :

_' L (JE +4§);and '(Jﬁ—@) are conjugate radicals (or surds) of order 2 to
 eachother. Theproductofthesetworadicals is a rational number.

— amriwred
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6.1.2 Iludi:ul Form and Exponential Form qlﬁn-!j_':pras'ﬁm-

I8 is the radlcal form of (2° /as the radical can'be exprassed wiﬂ'l
fractional exponents, therefore exponential form of /g isrz" )”g'nr 2.

The radical formof ~ 5(3)"

From the above examples, we see that the laws of expanants ara_ '
therefore applicable to radicals also. Thus for any positive inmger 1 LS
a positive rational number ‘a’we have the following. \ *_I
i
Radical form i -
@) (Ya)=a. | PO La -a

() a5 =¥a 46




* i'-'..‘* L

O @)@y
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6.1.3 To Transform an Expression in Radical From to an
Expression in Exponential Form and V‘ceVei'iH e
Let us consider the following examples: - v 8

EXAMPLE-1

Express in exponential form:
70

o Yo @ BT @

sownon: () gia® = sia? ) PARC

(i) 27

'''''



'ﬁ" VI8 x68 -(fajﬂxrwﬁ

= 9x2)ix z“ﬁ’
=5 Qﬁxzﬁ % 2/;




e
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F XERCISE - 6.1 TR e
I- Determine the radicals and the radicands fromthe following. =
@ 3 (i) 4+3\a (i) 11
] 5 i
™ 8-26 6 = o) 7=

2- Express the following in exponential form:

O N W e S|

3- Write in thv_l radical form and evaluate the result | .. &% oy ot A
@ 25 (i) (69 (ii)) (81) . ) f??/“ o AT 3
(v) (2?)% (vi) 8 ¥4 (vii) (1 m)y ﬁ‘fm 1’5@5 it )

4- Simplify and give answer EI:I expanential form.. -, _- |
O @Y ) Y e’ [
&7 w ‘-J.Sfxm ' )

@ley @ =L

9 Simplify:
(®)2+432

(vii) aff.';; aﬁ[ EITL L'--
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LT _

i 6.2 LAWS OF EXPONENTS/INDICES

- ! 4

f 6.2.1 Base, Exponent and Value

:1 _ . Sometimes we experience a multiplication of the type:
Ix3, 3x3Ix3, IxIx3Ix3 Ix3Ix3IxIx3

|4 1 In simplified from we can write:

1 7 j Ix3 = 32

f | 3%3x3 = 3*

S 3x3x3x3 = 3’

., AR 3Ix3%x3%3x3 = 3° andsoon.

For any real number ‘a”and a positive integer ‘#* we define:

a"=axaxaxawxa (ntimes)

P a—

Here ‘a’is called the base and 'n” is called the exponent or index.
By definition, we take a° = 1, thus 2° = 1, 3° = .(0.5° = I and so on.

“__._: . s 3 o e
- Note: “¢"” iscalled as the n™ power of ‘a".

eg Fx3xi =3
Ixdndxdxd =4
TXTXTxT = 7"




EXAMPLE- 1
Simplify: x* x x* xx°

SOLUTION: »x° xx*xx% = x

.IH

I+446

EXAMPLE-2

Simplify: x> xy®xx*xy xx’xy’

SOLUTION: % x y' xx¥ x y” xx’ x y

EXAMPLE-3
Simplify: x*xy*xx?xy?
SOLUTION: x° % y‘ xx % y-"

2- Laws of Subtraction of Powers

|l|_\.1!1

= 'f"%.t{iﬁf'!?”--

il 4z o
X
= v < THI .
: -
s ey MRl : y -‘f, E
N
N i |‘;
5=y x-x”'x:’.x;f..x:'ﬁx;'z{- - =
_ S yswa-_:_ : _E

S yri :
e F] _J,_:_'z'i

bW

LR

faeR.a»0andmne Z,Jhell b= m,’,}“ Eﬁ_

e R L e R e e e,
Case

< | T, 3
, '_! Whﬂﬁ ﬁ‘ﬁh ’

i1y P
"




144 EXPONENTS AND LOGARITHMS

L a" _axaxax.tom factors

@™ axaxaxwlom factors

- aswol o noihaydus? |
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EXAMPLE-1 | hubiord te mﬁhwﬂ -&
M . iy wat _
SIplty:—(p x xxtxx () 7
' SOLUTION: .
I RS il
X XXX
ﬁj xion‘- o x2+4+1'. () ,:,‘;-?.x.r’
- : fi A
x
=y
= x?
= '“_ . Y
r i x xx"xx‘ I-i.+!-_|-£ g - Mgy & ‘
I xx XJ.' xj+§+a" .l-l_"
= x i S
N
= (5D
=%

_EXAMPLE-2

 Simplify: (i) x
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() @b =a'b"

() [ J £

ﬁ)t&y)’ ﬁy Gy (i (f] (iv) [5]
: Y Y

06w = 2y
@ﬁ‘?)‘ =2y
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E XERCISE - 6.2

1= Write the base and exponent in the following.
M) 16x (i) (i) 4y |
() (x-2) v 18 (V) 537 xx? 5
_ :
Simplify and express with positive indices _ 1
2 @ v EPT e
“gig 0 = !
15 273 Y2 a2y’ .
=iz, 7- o
= [J"-EJ * 8a~’ \ # A ers
£ oy .
a? A, b (d‘)j (a” rbjm , 3
8- \'rd"zb stab“j 9- ['b-?ﬂc) £ azc e __-;}E}?— = ,: l-::
- "ii-;’ff-—‘?"?— 12- *"’S{# 1% @Weleae |
x "y : "
Pxe ‘
14- (2ab’ )’ (3abe’ ) +(ab)* (bea)’ - 15- |

3"::*4“- i

; ,25 x?" - -3 .4 PR T Y R JTﬁ'q{r"g “
16- 17= @ 5) :

ETRETRA T i
Evaluate

18- (37 )" +(9'x27")

()
A 3 4 9 '::*. e '.F.il. '

Be oy g
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UNIT-6.

6.3 SCIENTIFIC NOTATION

In some branches of science we use very large and very small numbers.
The speed of light is /86000 miles (or 299337.24 km) per second or
30,000,000,000 centimeters per second and the radius of a Hydrogen
atom, i.e 0.000000073 cm are the examples of very large and very small
numbers respectively. The wave length of an X-rav, is 0.0000007

centimeter is also an example of a very small number.

An easy method is devised to write these numbers is known as "scientific

notation”.

In this method a number ‘a”can be written as the product of two numbers
in which the first number is in between 0 and /0 and the second numberis

the positive or negative exponentof 10i.e.

a = bxIig"
EXAMPLE-1 :
Write the following in scientific notation.
RO | ) Aty '
(i) 100 (i) 1000 (iii) 10000 (iv) 700 (v) 76000
SOLUTION: (i) 100 = Ix10’ il o

(i) 1000 = Ix10°
(iii) 10000 = Ix10°

() L
1000 :

() L

EXAMPLE-2 b
Write the following in scientific
(i) 90.85 (i) 112.3 (i) 12.35 |

~ SOWTION: (i) 90.85

.




= 1123x 107"
= L123x10° x 107
= 1.123x10°
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In scientific notation a positive number is written as the product of two
numbers. In this, first number is obtained by placing daumal aﬂariha
first digit of the given number. Py

For the second number to get the expanent of 10 we count the nlfrrlbir
of digits which is between the actual decimal place and the new place.
If the decimal place is changed from the left side then the exponent of
10 Is positive, while changing from the rlght side the exponent of 10 is
negative.

1
e

EXAMPLE-1 | -
Write 18.42x10™ in decimal form. | | G

-

g W
SOLUTION: 18.42x107* = _—
N X .—I —;:'
T

]
I
o

1842 Ty
= 0t ENPEL |
100 i s

o
L

2
T

= *Iafz it .‘ i CISTER i ity dmm i A:HL

100x10°
) ol l_'HM'n
_ 1842 - Rl
| = 0001842

R, P 'T'r‘-’

Rl iy o) ol 14l |r'-"f Elbﬂﬂm
‘Exmm-.z "_




abersts sl = sabiis EM!&E —6.3

iy Iejtosan priosic Vd

1 iollrwing in scientific nofation:

' 'w_&n nai't:ru‘u,‘ gdani

KA o pli - 2o + ;555324:

7= 1’.3#5xm"‘*
9- G.525%107

415 =5

!-.4,.1 l

%‘x—f

ﬁﬁfx-ﬂw"_
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6.4 LOGARITHM : thingtd nommod: Sbd

Al-Khawarzmi contributed a lot towards logarithm. In 17¢th century John
Napier made further amendments in logarithm and prepared tables for it.
He fixed a base ‘e’ for these tables. The value of ‘e’is 2.7/83. John Napier
and Henry Briggs made a plan to prepare table having base 0. Lateron,
Henry Briggs completed the task and prepared tables with base 10.

Jobst Burgi from Switzerland in 1620 AD prepared a table for anti-
logarithm. These tables made the complicated problems easier regarding
the counting of numbers.

6.4.1 Logarithm of a Number -'

Let a > 0 and a # 1,if 'y’ is any positive number, then:

34MANS

& (e ATy S
x=log, y, ifandonlyif a*=y L e e +

- | : .
or af=y & logly=x ahuanadd .i‘lﬁffﬂﬂl' J .

(Fur log, y,read"the logarithm of yta thebasea”) arml] _ = ’:E

' 1= -0 '!.'Il- )

EXAMPLE-1 | | koo 1

Convert the following into exponential form:

(i) ;'.ag: 25=2 m) fﬂgfﬂ% =.,-?:. Gw ,{ag o 000 =3

SOLUTION: Using the equation log,y=x <> @
(i) logs25=2 is :_’5if=..2;»-s-._

(iti), f-gg%{g‘{mv

« EEOTIY 41 e 2 D2y S

mPLE_z K ]r:-kl-r"lrﬂr‘-ﬂa Lt
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6.4.2 Common Logarithm

The logarithm calculated to the base’ 10 are called common logarithms.
We denote /og,,m by log m only.

Clearly 10' =10 log 10=1 ; 10° =100 < log 100 =2
0’ =1000 < log 1000 =3. etc.

Iﬂ"f=%=ﬂ,ﬂft:u'ﬂg(ﬂ!)=—j,

107 =ﬁ=&f¢>fﬂg (0.01)=—2 andsoon.

EXAMPLE

Solve (i) log (x—2)=1 (i) log (x+3)=2
SOLUTION:

Using log,y=x & a*=y, we have

- (@) log x-2)=1 = [0'=x-2 = x-2=10
=

: _ (i) log (x+3)=2 = x+3=10° = x+3=100

241 ' = [z=97]

o

Characieristic and Mantissa of a Log of a Number

The logarithm of a number consists of two parts, the integral part is known
as the characteristic and the decimal partis known as the mantissa.

ThB mmﬁgsaisaiwmtakenaspwhvawhﬂema characteristic may be
; posiﬁvenrnagatwe When the characteristic is negative, we put a
?m- on the digit representing malfactﬂﬂstlc. Ihat instead of — 2 we write it

3 3633 mnan!—-.?-bﬂ.*"?ﬂ& )

< r..i"'-,_'
il Tt ]

et - = B 1
e S AR,
h = wt = - T
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6.4.3 Finding the Logarithm of a Number

Characteristic of a Number

Write the number in standard form. Let it be mx 107, then the
characteristic is p, or

(i) The characteristic of a number greater than or equal to 1 is one
less than the number of digits to the left of the decimal point in
the given number.

(ii) The characteristic of a number less than / is a negative number
whose numerical value is one more than the number of zeros
between the decimal and the first significant digit of the number.

For example:
Number Standard Form Characteristic
5376.4 5.3764x10° 3
537.64 5.3764x 107 2
53.764 5.3764x10" I
5.3764 5.3764x10° 0
0.5376 5376107 it :
0.0537 5.37x107 el %
TF s
0.00537 5371055 e ' |
0.0000046 461078 S NS
IR ST U T
Montissaof g Number o
'Wafﬂn_dma_mnﬁssgeﬁgm;thg@" able, The pos

‘anumber is immaterial for i
~ the mantissa of a number consisting of fou

e Iog(45), log(43). log(045

o=
i [




ATt | T g 5 e P

UIITT'-E £ 156 EXPOMENTS AND LOGARITHMS

T
gty

(i) For finding the mantissa of 4385 from log table, we proceed in
the row headed by 43 and in this row, we find the number under
the column headed by 8. Now to this number we add the mean
difference headed by 5, in the same row. i

- Thus mantissa for 4385 is .(6415 + 5) = .6420.

(it) For finding the mantissa of 438 from log-talbe, we find the
~  number in the row headed by 43 and under the column by &.
Itis.64135.

~ (i) For finding the mantissa of 43 from log-table, we find the number
~in the row headed by 43 and under the column 0. It is .6335.
—Ir '| I'L |
(iv) For ﬂnding the mantissa of 4 from log-table, we find the number
inthe row headed by 40 and under the column 0. Itis .6021.

Thus we have,
log 4385=3.6420 log 0.4385=1.6420
- log438.5=2.6420 log 0.04385 = 2.6420
. log43.85=1.6420 log 0.004385=3.6420
i Eﬁ?iﬁﬁﬂ"mﬂ' . 10g 0.0004385=4.6420

I‘
tami v-Iog;%S—I 6415
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Case | =
When the characteristic is ‘n’, the decimal point is inserted after (n+1Jth
digit. ¢ S
A
(i)  Number =02346 i up) -
Characteristic =n=0 . .
; Loty mel gy ]
Mantissa =.2346 o) v AR el AEal N

s
“

From antilog table, the number against the mantissa .2346 is 132{

As the characteristic is ‘0'i.e. n= 0, therefore decimal point is' 'L
inserted after (0 + 1)tk or first digit from the left of the numhabm% = ::.—-:

.
Thus antilog of 0.2346 = 1.724

|| St b o§
sl P Sule

i I [ \
W= l_',‘.'_.-l.'.;nﬁn a8 o

s . 1
SEEQIT. LIt
(i)  Number —26{!19 Iy -

Characteristic =n= 2
Mantissa = 6019

Decimal point is inserted a',
the left of the number.

Thus antilog of 2.6019 = 399.08.
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'“l"* ‘There are 4 digits in 1525, therefore we put two zeros to the
"_“'lﬂ"u - right of the number to make it a six digit number. Placing decimal
thaaa zeros is meaningless.

T emu [
s

_ Wi‘hl_m'.l‘ the characteristic is 7 , the decimal point is inserted in such a
‘way that the first significant ﬁgure is at the nth place

Flart



e |

EXAMPLE-1 S i '
Find the values of: (i) mmfag 0.654 (i) antilog 1.206 '_?IJ
(iii) antilog 13612  (iv) ﬂ‘mﬂdg*i 8 n.".l'll :
SOLUTION: () antilog (0.654) = 4.508 : gy _'
. - 2 ".;— 3 ';

(ii) antilog (1.204) = 16.00 .. - Y

Linds | 1o

(i) antilog (13612) = 0.2297 5

(iv) antilog (3.4568) = 0002863

EXAMPLE-2 > | e o
(i) Add 1.3612, 3.1946, 2.0018 and 3.4619

(i) Subtract 4.6342 from21375

R LEEAVU S A RET 2

(iii) Multiply 341&5%‘&6

(iv) Divide 5-.132&!;;_;-1&- 'ﬁt.;' T

SOLUTION: (i) 1.3612+3.19:
= -ﬁ%ﬁ:




£ pa 1618
(18424618
ﬂiﬂt}u =—16+.4618
= 16.4618

- ";"l'd'“fﬁtj sy Lo

%

rl E z
e wé ““-T- ht t'lmmﬁﬂi
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Now from the antilogarithm table, we have the number for mantissa
0.5019=3170+7=3177

As the characteristic is zero, the decimal point is inserted after =
(0 + 1)th digit, i.e. after 3. !
x = antilog (0.0519) - !
x=3.177 |
(i) log x = 2.5321 ; : 3

Characteristic of log x = 2
Mantissa of log x = 5321
Now from the antilogarithm table, we have the number for mantissa
y 3321 =3404+ 1 = 3405 =4
As the characteristic is 2 , the decimal point is inserted in sueh : =
a way, that the first significant figure after decimal is at the 2nd plaea 4
x = antilog 2.5321 il

= 0.03405 _ <
Thus x=0.03405

EXERCISE 64 e
I- Write down the characteristic of the logarithms of the following 1ales >
numbers. _ J _ 1 N
(i) 6350 (ii) 2035.6. (i) @Gﬁ**-—rq : oy
(iv) 0.8657 (v 0.0732 ) (vD Mﬁﬂ ke

. —_—

2- Write down:the values of:

() log5213 (i) -;ﬂiag-p'..mi‘

(iv) log 0.0057 () log 0.0

3 Iflog 6374 = 3.8044, write d¢
(i) log6.374
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P ' (i) log, (mu) = log, m+log, n

R

(ii) log, [—-] = log, m—log, n
= .

(i) log, m" = nlog, m

1 are positive integers and ‘« ' is any admissible base,

T B

.* ' 12 Ju gl
8 T8 [ 1] B o :__ F T i
._:_;?u.m,. - x=log,m (i)

from (i) and (ii)




—

H

'l'll

-

i'ng" ( :
L

] w
on.( ) == LR

log, [1] log, m—log, n| from (i) and (ii) i

—

iii-  Let x=/log, m.then as before = _.3"; ;

a' = m and

T
(ﬂ.r Jir =l e
m" = (ﬂ"' )"" . L i.'l‘,‘.:‘ﬂ_ :

= EHI

Therefore, log, m" = nx = -

log, """-==-'i:.fasa_fiii‘ /

The logarithm ‘calculated to the ¢
‘W j'shall deno’te J’agh., mby




16 25 &1
(i’v log -
J? [H) SIGE(EJ)+3IGE[30) log 2

ﬂ) LHS = _3_;ng2-_4_1- log 5

= log2 +log$
= log8+logs
= log(8x3)
= log40 .
{_-_ RHS

Ul;f}dx’ = "fﬂlfﬂﬂ“ oy roavlat S
e - ﬁl . lJ‘J ‘l ||:: IH I I:_I._-_‘.l

« b 1 :
_4 i-}'t.‘i G P
T —,- "<y
;“;M;I 15" ¥
é‘j .r

I"’j ¥
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= Iag(ixi]ulag('”) =
2 8 16 o s
15 15 2
= log| = |-log| =
"g(fﬁ] [M)
=R
= RHAS
g 35 15
Thus log| — |+log| — |=log| — |=
g[ )+ ﬂg[z;] Iog[m) 0 f

R SR

16 25 81
HS = 3log| — |
(ivy L.HS ?Iag[ﬂ]+5!ﬂg[24]+ ﬂg(&ﬂ)'

tog | == |
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AMPLE-2
log32 ey D227
log4 log9

- Evaluate: (i)
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(if) log 85.44 + lug 66.76 — log 48.55
= log(88.44x66.76)~log 48.55

i [aa.wx-ﬁﬁ.?ﬁJ
= Y | ——

48.55 ,
JROTIVIROR:

(iii) log 7.44 + log 5 + log 99 — log 7
= log(7.44x5%99)~log 7
( ?.rﬂx.i'x:ysaj :
log =

EXAMPLE-4

25.36%2.4569

Evaluate using logarithm table. —
G e

25.36%2.4569

SOLUTION: Let x e
- 847.5




| II”']'H"'J-}-«E. o

e S S

8492%3.72
47.82%x52.24

8492%3.72
47.8x52.24

; ('8#92::31 ?zJ
log| ———
47.8%52.24) -

TON: Lot x =

~_ Then logx

log (8432 3.72)—log (47.8x 52.24)
log 8492 + log 3.72 — (log 47.8 + log52.24)
- log 8492 +log 3.72 - log 47.8 —log 52.24
= 3.9290+0. 570516794~ 1.7180
= 44995-3.3074

R

iy

= b =

e T,

!.'-I.f:.fﬁr"-::}‘”:l';{{fj:llr gl
L i e




E XERCISE - 6.5 o )
| =
1- Solve ; - ]
. J.l
log 81 .+ log 36 fgg 243 | =
D g9 W oz 1= 155 |
1 g
2- Evaluate 1
|

(i} Jog35+logd+logd-logh6
(i) log 3+log 20 +log 24 +log 25 — log 60
(iii) 2log3+3log4+4log5—-2logt

(iv) 2log 5+log 3—%!&3‘4
() log 200 +log 5 '

Hint: in each part writelog 5= Iag(zoj
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——

=5+ -Eﬁﬁﬁgttﬁ'af

2 b2 o2
r (;'j igg[&c)+fag[ a]+fag[abJ 0

(i) 3log24 2108 34 lvg 5=log 360
(i) 5log3-log 9=log 27

W 32 5
{iv) fﬂg[m)+ fﬂg (?43)-2 log [E] = lag?

130 53
2/, lo ,
| (v) EE(H]‘I‘ E( ??] .’ﬂg(gf} log2

x‘.__-;*ﬂMl (ii) iﬁ;_y‘ (iii) xsnzxr.fsf

) 19876 x(16.42)
R g 55?)”3

_._1*:_ s :

?F mﬁ.‘}f‘ x(0.00034)""* % (981.9)
3{«')’3; (8.93)" x(0.0617)
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Review Exercise -6 A
1- Encircle the correct answer. ARV | q
(i) J3is: | M
{a)  a raionl nunher (b)  an irrational number 1 Z I'
{6l a compley muber (d) an integer I.! |
= i il |
2l |
tii) 7is called: '
fal  renelical (b radicand '
fel  verticmal sienrher (d)  integer
(iiiy In /3 , 3 is called. ot o T
(a) radical (b) radicand : .
(¢) integer (d  natural number e
-
(iv) In a",n is called i’
(a)  radical (b m:f,amﬂd}
(c)  expanent (d -base
(v) In4",4 is called
(8] hase
(e)  integer
| i) The Iuganthm Gaicu[a’tad
fa] mumi.i'm
(6] characteristic

.-

SH TS Ve s s e

(vii) In the logarithm of a numk
o) characteristic :
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B 2
@ 2/

(b) rational
1'."-‘-'] exponent
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8- Simplify:
() &5 Vox /5 )7
(i) (@465 )+ @0

4- .E‘Jaiuate: ol

@) 5By x )% < o)t

=f >

5 showthatlog CX0X9 g3 ciog+iogs—log?

.....

6- Use logarithmic table to evaluate: e |

(i) 62.14x0.32%0.013

10— 278
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SUMMARY

- The symbol 4/ is called the radical sign of index . In ¥a ,
- raJs called radicand.

l'l l 1]

E_lncl a positive lntagar “n' we

te very large number in
.‘I ’




UNIT

ARITHMETIC AND
GEOMETRIC SEQUENCES

Sequence
Arithmetic Sequence

Arithmetic Mean
Geometric Sequence

Geometric Mean

vVvVvwvyw

After completion of this unit, the students will be able to:

» Define a sequence (progression) and iis terms,

» Know that o sequence can be constructed form a formula or an inductive duﬁmtim
» [dentify arithmetic sequence,

» Find the nth or the general term of an arithmetic sequence.

» Solve problems involving arithmetic sequence,

» Know arithmetic mean between two numbers.:

® Inscrt n arithmetic means between two numbers,

» Identify a gcometric sequence.

» Find the nth or the general term of a geometric sequence.

b S0lve problems involving scometric sequence,
» Know geometric mean between two numbers.
» lnsert 1 peometric menns between two numbers.
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7.1 SEQUENCE (Progression)

In our daily life, we often observe things which increase or decrease
progressively by fixed amounts. For example;

I- Number of days pass in a year by 7 days every week.
2- Our age increases by /2 months every year.

3- The price of a thing increases by a fixed amount, as you increase
the number of units of that thing one-by-one.

In order to study such situations from daily life, let us consider the concept
of @ sequence. A sequence is an arrangement of numbers written in
definite order according to some specific rule. A sequence is also called
progression.

Look at the following number patterns.

i- 1,3,5,7.9, ..

if= 2,4.6,8 11}, +=

ifi- 1,4,9.16,25,+»

iv- jiiii :
24816

T S R B
3 9 27 8]

From these number patterns, it can be noticed that each successive
number, can be found by applying a specific rule that justifies the position
of succeeding one. This shows that all the numbers of each pattern are in

a definite order.
: e is:
;m‘ﬂ%u}ﬂuﬂn add 2 to each term to get the next term.
i the rule is:
= From (i) t"_“ i 2 to each term to get the next term.
 Startwith2 thenadd 2 s Mot for Sae-pespp

=g i e




From (iii), the rule is:
Square each number of J, 2,3, 4,5,

From (iv), the rule is:
Start with /, and multiply each term hf to get the next term.

From (i), to (iv) we say each pattern form a number sequence. The
number in a sequence are the terms of the sequence.

To represent a sequence, a special notation a, is adopted and the

symbol {a, } or a,,a,,a,, - a,, - Is used. (Read the final dots “~" as
“‘and so forth” ). '

a, = Istterm,
2nd term,

ay

a, = 3rd term,

FEE R
A

a, = nthterm or general term.

7.1.1 Finite unr.! Infinite Sequences

Look at the following number pattéms.

) L1234~ (i) 13,57 15
1 sy :
1) ek K JO ! 2:#: 3#‘“? 2&
Gy (ARG
Il 1
I,#.?;fﬂ.“" 1 - e el
) ) 13.5:57

If there is a last term in a sequencs, it is called a finite sequence.
In the above examples, (i) and (iv) are finite sequences.

If there is no lasttermin a sequencs, itis called an inﬂnﬂo nquunin
In the given examples (i), (i), (v), (vi) are infinite sequences.

Mot for Sale-PESRP
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7.1.2 Construction of a Sequence from a Formula
Now we write the sequence with the help of nth term.

If a,=2n+3, n=123--8 then
a=2x1+3=2+3=1935
a,=2%x2+3 =4+3=7

,J : y - a;=2x3+3=6+3=9
E" | =2x4+3=8+3 =11
%“ ﬁ | | a;=2x5+3=10+3 = 13
oY G=2x643=12+3 =I5
: @G =2x7+3=144+3=17
',- * @, =2%8+3 = 1643 = I9

i
‘ - Thesequenceis 579,11,131517,19.

y . '."'__'Tf;._‘—

Y ]

ﬂrﬁ*ﬁ:‘if)"ﬁﬁﬂj and n=1,2,3,4 then
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[E XERCISE — 7.1

1= Write the first three terms of the following:
(i) a,=n+3 (ii) a, =(-1)"n’ (ifi) a, =3n+5

n+l i
] = = [ =n+3=2
(iv) a, TR v) a, (E'n—})z (vi) a,=n
(vii) a, =é (viii) @, =3n—3 (ix) a,=(m+1a,_,a =1

2- Find the terms indicated in the following sequences.

@) 2.611,17,ay (i) 1,3,12,60,~,a, (i) -’f :i ZI_:“ ", dg
@) =1,1,3,5,~ay () %-é,---,as (vi) |, 3.5, AN P

3- Find the next four terms of the following sequences.
(i) 12,16,21,27, (i) 1,3,7,15,31, - (iii) —1,2,12,40,
(iv) 9.11,14.17.19.22, (V) 481216~ (vi) —2,0,2,4,6,8,10, -

7.2 ARITHMETIC SEQUENCE (Progression)

An arithmetic progression (abbreviated A.P) is a sequence of numbers
called terms, each of which after the first is obtained from the preceding
one by adding to it a fixed number: called *common difference” of the
progression. o

- Let ‘a"be the first term and ‘4" be the common difference ih?ﬁn%_i;ﬂ __ e
Then the second term is a + d, the 3rd term is a + 2d. In each of these
terms the co-efficient of d is one less than the number of the term.

Similarly the 10th term is a + 9d. i

The nth term s (n — 1)th after the 1st term and thus is obtained afier. 'H,‘ e
has been added (n - 1) times, then s

General term =mﬁmm - #, - a& " :

S

lfwafaken-ﬂ'mﬂnﬂ’f#tpnn= qﬂi__,- $i12=-1d =




~ EXAMPLE-1

I Fmdmemm!tonnandmejmtennafanﬁP whose Ist
) 'MBJWMWMEE

. SOWMON: Given a, = a = 2, d = 5, we know that:

1 a, =a+(mn-1)d

! | = 2+(n-1)$

- =2+5n-5

=2-5+5n

= 5n-3

neral term = nth term = a, = Sn—3
Hnwm:gn 14 in equation a, = a + (n — 1)d, we have

|  a,=a+(l4-Id
BTN = 2+13x5
R =2+65
= 67

-*.';""_’_: i v
iy

hil_-

kS L

.:-'I-T"r r *hﬁmd:o“mnn Is 46, what is the



Subtracting equation (2) from (3), we have
46-16 = a-a+19d—4d ll |
30«50 = [@=2 '
Putting d = 2 in equation (2), we have
16 = a+4x2
16=a+8 = 16-8=a
=
Putting n = 15 in equation (1), we have !
a5 = a+(15-1)d e A
=8+14x2 2 A1 _ap
= §8+28 oA
=36 e
Thus a;s = 36 o d . :..= -_:.-f" 1!,';! _{, |
EXAMPLE-3 AR A b
Find the number of terms in an A.P, R et L
ifa, =3, d=4, a, =59 o= A s e R -‘_j‘_. :'l s

( ‘_:

SOLUTION: Given o, = a =3, d-4 q‘;ﬁ*‘ },-i;,-,'--%'___
¥ s Ab . | !
Since a, =a,+m-m_ l < e

u - a H.. =




—

e e T o

.

sl

A
— -

el — L
_._-,“.-l.-_e"..-.. W

a—— .
S
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EXAMPLE-4

Ifa_, =2n—-12 finda,.

SOLUTION: Given a,_; = 2n—12

Puttingn = n+3, we have,
Q.3 3=2(Mm+3)-12

a, =2n+6-12
=2n—06

a, = 2n—>6

= EXERCISE - 7.2
| 1- Find the specified term of the following 4.P
() 37,11, 6lstterm. (i) —4,~7,~10,,a,
(i1i) 6,4,2,-, 45th term. () 9,14,19,--,a,
¥ 1161 ,a,;
I- _Fnd the missing element using the formula of 4.P
= a+(n—1I)
=nfv~2.<u = 402, uﬂzﬁ (i) a, = 81,d ==3,n=18

= 61, a-:: Gl =l =, d =

1
(m)a = %61, di=4.n=18
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o
e
7.3 ARITHMETIC MEAN  romethd u,,, 2
A number ‘4’ is said to be an arithmetic mean between Iluhm 3 ;-."
numbers ‘a’ and ‘b’ if a, 4, b is an A.P. L
: i | e -]
A-a=b-4 (Common Difference) r | T
A+A=a+b A i '?.I :
2A=a+h - e
at+b , BT,
4== N
.1-:. _
EXAMPLE-1 s
Find A.M between 4 and . Tl
SOLUTION: Given a=4,b=38 b
a+h | ),

A=
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f 732 Arithmetic Means Between Two Numbers
Let 4;, 4,, 4;--4,, be “n” 4.Ms between the two

numbers a and b, such that a,4,,4,, 4, 4,, b is an A.P.

Herea, = a, a4, ,= b because there are n + 2 terms in an A.P.

IF{ ! 3 Using a, = a+(n—1)d, we have

5 ¥ .

l:! 1 : a,,, = a+(m+2-1d

s b=at(n+l)d

1*L J b—a = (n+l)d

Jit |

i ! i

Il;I-': .. (b~a) =d or d = fJ-—ﬂ.
1 oy i H+J n+l

b—a an+a+b -a_ na+b
p+1 n+l1 n+l

.—-ﬂdj—-a+d a+-

ﬂﬂ+a+2b 2:: nata+2b  (n—1l)a+2b
n+l n+l  n+l

ﬁ.__,gq;mﬁ‘:‘b-ﬁ m-,_?iq +3b  (n—2)a+3b
$ ; n+l n+l
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=a;+d C —,

|
|
? |
!

b= 12+4=16
a=a,—d

=8-4=4
Thus a = 4 b=16
EXAMPLE-2

Find three A.Ms between/3 and 93 .

=

SOLUTION: Let 4,, 4, A, be three A.Ms bgmn,_ﬁ ﬂﬂﬂ&@_

such that 3, Ay 4y, As**g\ﬁ; is an A.P. beed il

Here a =a = V3, n =35 as =49J\E AR e
Using a, = a+(n-1)d Vo ied WA L’\Lﬂl -I,
as =.a.-|-.-f5"‘-.-l,_l'ﬂ.';-_-.-_ 7 kb sl ANy K

= Y

93 =a+dd

S DI SN
EJEEJ§+M | 'l-n.r.r ‘I".H.:'*
VTl i Gt P b Ll

9‘\‘_-4_ ‘E&f _'-. BUaTLE Rt o :‘ ’ -*.

.
-y
45 Lo ey Syt Jei RN

i aJsT AN

 Thus | 4=

-.“,' = ,‘h:‘,;a- Tl K T

r ] __‘['-I-
i "W & mu!ﬂrﬂﬂn
s v b




1- Find 4.M between:

© 3.7 (i) x—1,x+7

(i) 7,37 (iv) X’ +x+1 ; xX* —x+1
2- If 3 and 6 are two A.Ms between a and b, find @ and b,

3= Find three 4.Ms between /] and 19.

4- Find three A.Ms between~/2and 62

5- Find six 4.Ms between 5 and 3.
6- Find seven 4. Ms between § and /2.
7- If the A.M between 5 and b is 10, then find the value of b.

8- |[f the A.M between a and 10 is 40, then find the value of “a”

Y : 9- |f the three 4. Ms between a and & are 5,9 and /3, find a and b.
|

7.4 GEOMETRIC SEQUENCE (Progression)

A geometric progression (abbreviated G.P) is a sequence of numbers
called terms, each of which after the first is obtained by multiplying the
: 3ding one by a ﬁxed number called common ratio. This common
;raﬂﬁ‘lszggmteﬂ by ‘" which cannot be zero in any case. We can

I thinmmmniatm as:

t—M*u"

.-;zj.&fx. 0y

dj 'd ﬂ"_f

Or 'mnn -ratio ina G.P, then the
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a; = ars—! X =
ﬂj = 2(3)‘ ¥ el -'
= 2x81 , T
= 162 e |
a; = 162 =1 O < : :
EMMPLE 2 >
=% =4 in G.P. Find L il 8 Ay
Tay =579 = 729 e et ARl
= 3 = ﬁ = T -.-
SOLUTION:  Given a, = — , & = —2, g ;
Here we will find a and r first. = o W 3
Since a, =ar"" g iF
a, = ar’” ";
| i
27 <

ﬂ.i"’ = ;? e -f?)
and @ = ar’™!

it L A P EH

=l =ar
?.?9'

Now dividing () by ()

6 |
e 729 ﬁi’ AR
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E XERCISE 7.4

1- Find the 7" term of a G.P 2,8,32, -~
2- Find the 11" term of a G.P 2.6,18,~

3- Find the 6™ term of a G.P ——% 3.-6,
4 Find the 5" term of a G.P 4,—12,36,
3= Find the missing elements of the G.P:
(@)r=10,a, =100,a=1 (ii)a, =400, r=2,a=25
! 1
f)g=128, r=—, = —
I( )l ¥ 2 aﬂ “
6 Find the /7" term of a G.P whose 5™ term is 9 and common ratio is 2.
7- Find the 13" term of a G.P whose 7™ term is 25 and common
ratio is 3.

& Ifabecdarein G.P, show that,a— b, b—-c, c¢c—d arein G.P.
9- Findthe n” term of a G.P,if % = % and a, = i
a; 9 9
10- Find three consecutive numbers in G.P,. whose sum is 26 and their
product is 216.

11~ Find the 30th term of a GP %1, L .
X

L 12- Find the pthterm of a GP x,x°,x” e

7.5 GEOMETRIC MEAN (G.M)

Anumber ‘G 'is said to be a geometric mean between the two numbers
aandb, ifa, G, bis a geometric progression.

G = b(mmmanrm‘ia)

@
G =
G = J’

“Ii. ngwbhr

S ot for Sain-PERRP
ol
%'tf' ma e
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EXAMPLE-1
Find the G.M between 3 and 27.
SOLUTION: Given a= 3, b= 27. then

G = t-fab
= iJExZ?
= +81

=+9

EXAMPLE-2
Find the G.M between 2x*and 8",

SOLUTION: Given a = 2x° 5 b'='3y‘
G =+-Jab



GI = axr= ax[-!-"- &

. a

4 _-T. _..ll.- o % :
N R L SR B - \a
#\ a‘,{i]
a.
s between 4 and %
G, be the two G.Ms between 4 and i_: such that:

l rI! .-l- i \ = Gf-'j:r = ﬂf'z = Q[E) n+d

B I
nd

. I ﬂ.?}i‘::‘} :‘:‘f;- "Ia-'.-I
SR < 5= e = 2D
- Ak L N R Lo
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[E XERCISE 7.5 =
1- Find G.M between: (i) 9and 5 (ii) 4and 9 (iii) -2 and—8.
2- |Insert two G.Ms between: (i) l and & (ii) 3 and 81 |
3- Insert three G.Ms between: (i) I and 16 (i) 2and 32
4- Insert four real geometric means between 3 and 96.
5- The A.M between two numbers is § and their positive G.Mis 4. .
Find the numbers. | Ear
6- The positive G.M between two numbers is 6 and the AM between 1 (S
them is /0. Find the numbers. ' : § -
7- Show that the 4.M between the two numbers 4 and & is 'gféaﬁr
than their geometric mean.
G- B e TR o,
8- Insert four geometric means between I Eﬂ'and'ﬁ': S A e
S AT
9- Insert three geometric means hetween {;96 End'ﬂ 2
A By r_a.? amenivd
10- Insert four geometric meanstn%ﬁ‘ﬂ 128

"{

-

I L iL‘b Insert ﬂ’u‘e iﬁm{‘ngtﬂ:m

- _lrrﬂ,
1 .

-
'
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Review Exercise _7
1' IR Encivcie fiw corvect swwer

b (i) Third term of a, =n+3, when n = 0 is
() 3 ) 6 (c) 9 @ 0

1
WJ"FﬂUmmﬂfﬂ.=m ;whenn=0is

ol I i
@ 0 - bl (@

(iii) For 2,6,11,17, =, ay is
'I | f'] 24 ) 30 (¢) 21 @ 22
4 (iv) Next term of 12,16,21,27 is
@ 3 ®) 30 () 3 @ 32
| @ aofszi-is -
e ® 3
| 6 AM between G and 343 is

® 19 ) 23 (@ 20
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— g

2-
()

(i%)
(ifi)
(iv)
v)
(vi)
(vii)
(viii)
(ix)

x)

Fthe 4 between  and /61 24 Then ind th

Fill in the blanks. - ~

The general or nth term of a sequence is
denoted by

If a,=2n+3, then a = ' |‘

Inan AP a,=a+(n-1)d, is called

A.M between 5and /5 is

If aAbis an AP then A=

= A — ——

Ina G.P "r"is called

— =

Ina GF a, =

Ifa. G his a G.P, then &G =

Positive geometric mean between 2 and & is R

The nth term of an A.P when a,s=3in+9

]
i

Find the general term and the /8th term of an 4.F, whuseﬁrﬁt .
term is 3 and the common difference is 2. e )

. 3 3 '3- -l
Find the nth term of an 4.P (f s :E.J J[E) L)
\5) \7) \9/

e

HH>GH
. P SOSTNOSE S ST bra
Find the /5th term of a G.P. whose 7th term

‘ratio is 3.




S
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SUMMARY

In a number pattern each successive number can be found by
applying a specific rule that justifies the position of succeeding
one, that is all the members in a pattern are in a definite order,
such a number pattern is called a sequence.

A sequence in which each term is obtained from the previous

term by adding a fixed number is called an arithmetic
sequence.

Anumber “4" is said to be an arithmetic mean between the
twonumbers a and hifu.4, b is arithmetic sequence.

L &saquance in which each term is obtained from the previous

utﬁrm by multiplying itwith a common ratio is called a geometric
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SETS AND FUNCTIONS

P Operations on Sefs
D Binary Relation e
p Function | w8

After completion of this unit, the students will be able to:

» Recall the scis denoted by N.Z,W.E.O.P and (),
» Recognize set operations {w,n.b,...). ‘ ;

w Pertorm the following operations on seis: , i AR
* Linjon, s ! tl -
» Iniersection, . . g
= Complement, %t B

» Verify the following fundamental properties of union oty
and intersection of two or three given sets,
= Commutative property of unicn amd fnerection,
= Assoriative property ol uam and imterseciion,

» Use Venn diagram to represent
= Union and intersection of sets, i TG T
. Gmnp‘nr.-nun'.‘ af o sel,

*» Use Venn diagram to verify
LR u1||||||.||:1.|h g i s B gn vl ltl'ln.lMTIFl.lI'l ufﬂﬂs-

. .?i.ﬂu.:nmn..;l.m,- Hior vkt o sl EEEs g Lo ufm raw
« e
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8.1 SET

Every thing in the universe whether living or non-living is called an
object. We give name to particular type of collection of objects such
as “hockey team" “herd of cattle” “bunch of flowers " efc.

A set means a collection of well-defined objects i.e. the collection of
objects is given in such a way that it is possible to tell without doubt,
whether the given object belongs to the collection or not.

A collection of well defined distinct objectsis called a “'Set .
Sets are usually denoted by capital alphabets 4,8,C. « X, ¥ Z.

The objects in a set are called its members or elemenlz. Elements
are denoted by small letters or numbers.

Forexample:

(i) A={1345}
(ii) B = {aeiou)
(iii) C= {3579 « } areallsets.

Ifan objectxbelongs toaset “4*, we write itas xe 4, it means thatxis an
elements of set “4".

Ifan object “x " does not belong to a set 4, we write itas x & 4.

IMPORTANT SETS
Set of Natural Number

Counting numbers are called natural numbers, for example 7,2,3 and
s0 on, Thus set of natural numbers denoted by N is:

N={12345 -} _ :J
Set of Whole Numbers
The set ofwhole numbers denoted by ‘W'is :
E .iF'= fq.j}"?pi'{j' ea } J

Not for Sale-PESRP
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*

Set of Integers
The set ofintegers denoted by ‘Z'is:

Z = fm ~3-2-1,01,23 }

Set of Even Numbers

The setof even number denoted by ‘E’is:

E = ]f... -_‘;a_zrﬂa‘?r4ldl{?’ ".} :

Set of Odd Numbers
The set of odd numberdenoted by ‘O’is:

G = {--- ,—j.‘j.}.jlj: '".-f{

Set of Prime Numbers

The set of prime numbers denoted by ‘P’is:

P= 10357000307 )

Prime numbers means the number, which is divisible by / and itself.

Set of Rational Numbers

The set of rational numbers denoted by ‘Q'is:

0 = {f.‘q #0,pqe}

8.1.1 Operations on Sefs

Like operations, addition, subtraction, multiplication and division on
numbers in Arithmetic, there are certain operations on sets like union,

intersection and complement etc. : AR

Union of Sets

If 4 and B are the two non-empty sets, then the union of 4 and 3
means the set of all those elements which are either present in 4 or

in & or in both, It is denoted by A L B.

%rwp

ﬁ L}

r"‘ B
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Thus AUB = {x:xeAorxe B}
Let 4 ={1,2345}and
B = [2468.10/then

AVUB = {1,2,3,4,5} U {2,4,6,810}

= {1,2,3,4,5,6,810}
L EXAMPLES
ﬁ)FMd AUB, if _

A ={abe} B = faeiou
Gﬁﬁn A ={abc} B = fa.ciou)
~ Then AUB={abc} U faciou

.. = qu.!.b cre;t G;H}

1en EwvafF =
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B UNT-8
Intersection of Sets
The intersection of two sets 4 and Bdenoted by 4 ~ Bis the st nfall thase
elements which are common to both 4 and 3.
Thus ANB = {x: J.EAntEE} :
EXAMPLE
Find 4~ B, if : ;
() A=[235711} B ={13579
(i) A={36912151821,24}),B = {4,8,12,16,20,24,28,32} -
(i) A ={1,234612} B={12346918 .
SOLUTION: o
() Given A= (235711}, B ={1,3579}
ANB = 23,5711} n {1,3,57,9}
= {3.5,7} -
(i) Given A = (3,6,9,12,151821,24) , B = {48,12,16,20,24,28,32) o
ANB = {3,69,12,151821,24)  {4.8,12,16,20,24.28,32} R
= {12,24} |
(i) Given A = (1,234,612}, B= (123,46918
ANB = {1,234612){1,23,4,6918) « —*5 R
=, = {1,2.3.4.6) SEr 3kt HI.:"‘ x

E‘-- llnhromll Set

ere are anma sets. qndarmmj
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B et of St
EEE@H ha»#fmb-set of a universal set U, then the complement of 4

with respect to U, denoted by 4'or U — 4 or 4° s the set of all those
@'{mnts of U, whlt:h are not in 4.

va Thus A’ = fx|xelUnxg 4}

xed' = xg A
and xed = xed

—U-4
U = L’U 6. =U-¢ =U
(A)' =U—A4'= 4

fad-isamavini)
1% _'m 5’} f :. | i :I
3 'l.' , lbmw jﬁu-
} Nemsuint: 5l Hioligo




=3 T T——— ——— —

SETS AND FUNCTIONS 201 _ . _Uﬂwnij
and AnA'={2357)(1,468) et 908
={} | ; tinm.
-
ie. AuAd'=Uand AnAd' = o
EXAMPLE-3 o) - auat
IfU ={1,23..20}, B ={9,10,1112..,20}then find B, BUB.B\B,
SOLUTION: B =U-2B
= {1,2,3,..,20} = {9,10,11,12,...,20}
= {1,2,3,4,5,6,7.8 ..
4 / Wi s¥itoliozd
Now BUB'= {9,10,11,12,...,.200U{1,2,3,4,5,6,7.8}
- i : j - Iy ey ‘_]
= {1,2,3,4.567,89..,20} Uisy
=U .
and BAB' = (9,10.11,12...20}{1,2.3,4,5.6,7.8} Nty
=/ j ) -..
= (] 2
ie. BUB =UandBnB =® B
Difference of two sets |

If 4 and B are two non-empty sets, then 4 difference B is the se
‘elements of set 4 which are not present in 5, !
A-E orAl\B. S:mllarly H difference 4

T’f'

*%n A-B = m#smf
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operties of Union of Sets
Foranytwosets 4and B

, £ AUB = Bu 4

Pl'w': Let AUB = {x:xeAorxe B}

4 { it = {x:xeBorxed}

T =Bud
Hence 4uB=pRUA4

Faj;gny’ﬂ'ﬂ‘ﬁﬁﬁefsffﬂﬂﬂd &
B (UG = AVEUC)
[ e {x:(xe AorxeB)or
g = {x:(xe Aorxe B)or xeC}
Pt ={x:xedor(xeBorxeC)}
={xixedorxe(BUC)
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— =

b) (AuB)UC = ({1,2,3,4} U {7.8.9.10}) U 2,6}

(I"-.-ﬂ'rﬂ'_){.lj

={1,2,3,47,8910} U {2,6}

= {1.2.3,46,7.8,9,10}

= L2341 O ({70,910 U {26

i)

= {1234} U {267,8910}

={1,2,3,46789,10}.....

Fromiiand (i (4w BhoC = s 0 )

Properties of Intersection of Sets

Commutative Law

Forany two sets 4 and &,

—
| 3 Proof:  Let

{ii)

AnB =B A4

ANB = {x:xeAand xe B}

= {x:xeBand xe A}
= (v:xe(Bn )}
=Brd

Thus 4B =BnA

Associative Law

¢ s sofbenstal S e

Foranythree sets 4,8and C,

UNIT-8
&
| |
3 I -I
= I
...__‘_'i.'
- "
.
)
ihly = "1_'-
lica . = = |

L4 'L &

ANBAC = AnBAQ

Let (AnBINC
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8.1.3 Venn Diagram

To express a relationship among sets in a perspective way, we
represent the sets by means of diagrams, known as Venn diagram.
They were first used by an English logician and the mathematician
John Venn (1834 to 1883 A.D).

In a venn-diagram, the universal set is usually represented by a
rectangular region and its subsets are represented by closed
bounded regions inside this rectangular region.

For example: U= {1,2,3456/)and A= {345},

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 .1.




MNETIONS

8.1.3.4 Commutative Laws for Union and Intersection
of Sets by Venn Diagram.

When two Sets are Disjoint

In the given figure, the lined
portion and the dotted portion
represents 4 B, Also the dotted
portion and the lined portion
represents g, 4 . Thismeans

that the same portion represents B .iand AU B ,thus AUB = BUA

When two Sets are Overlapping

In the given figure, the dotted
portion, dotled and lined portion
and the lined portion represent,

A B . Also the lined portion, lined
and dotted portion and the dotted
portion represent 8 A.

Thus AUB = BuU A.

When two Sets are Disjoint

In the given figure, the lined
portion represents the set 4,
whereas the dotted portion

represents the set B, That is
no part of U represents A~ B

and BnA. Thus An B8 = B A, 5 _

WIIHII two Sets are Overlapping

ntha given figure, the dotted and
thg lined and dotted portion
o [e presents A, whereas the lined
2 ' f the dotted and the lined

-4
i

N -- . 1“ nn rﬂpraﬁentﬁ B. Il'ha l[rrad Jﬂllﬁ» |

gibnenl s 25 on
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I | .
i Associative Laws for Union and Intersection of Sets
! ~ byVenn Diagram.
& i  When three Sets are Disjoint — =
1 In the figure shaded portion =iy =i
![ rel ts X > \ s
E.: ¥ (Auﬂju(‘: and A‘u(.ﬁ'u(‘! @
4 mu,sfﬂuﬂ_)ut; = Au(BuC)
|
i When three Sets are Overlapping T
s In the given figure the lined
; ~portion represents
s f@duﬂ)kﬁf AU(BUC).
i ]’sla_us-(ﬁ-u;#idu;l‘ = Au(BuC).
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De Morgan’s Laws

When.1and /3 are any two sub-sets of a universal set I/, then

") (AUB) = A B Jill
or (AUB)S = A NB¢ =/=)
- A = A= B
(i) (AnB) = A UB 7
or (AnBS = ATUBS M
In the given figure 4w B is represented by = lines, where as(AUB)"
Is represented by |||| lines. _

= o —
In this figure checked ‘f#' region T U T e

represents4' ~ B’. Therefore in ] G
two figures we see that the '||||' A B3 s
region and the region ‘# ' are 3

same therefore( 1 ) =A'" B’ [ A

The second part of this is left as an exercise for thaﬁst_udaniég

b
=1

EXAMPLE

U = (1.234567.89004112% % N ",':5":
A = {2,3,4,6,8910), g =

and B = {2,3,5,7.9}then .
verify De Morgan's Law.

SOLUTION: Given A = {2, -3',;,-5,.-:1:5,-9,-1..:;;?'

B={23579

(@ AUB = (234673891

= [2.345,67.89,10] S |




T

 ={1,23,4,567891011,12}-(2,3,4,567,8,9,10}
- =1L |

oA ROITUINL
= {1,511,12} - '

-
U-B S

e N
(1.4.681011.12]

L2 i)
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E XERCISE — 8.1 _ g i
I- fA={1478},8={4689 andC= {345, 7} Find: o (03 | = s
O avB () BUC - et el el
(i) AnC ™) AnBrg :
(v (AUB)UC (vi) (AnB)nC
= IfA={1711151721}, B={11171923} and C= {2,3,5}.

Verify that: (ANB)NC = ANBNC)

3 Ifd={246) B={3,6912} and C= (4,68 10}.
Verify that: AUBUC) = (AUB)UC
& If4=¢23579} B={1357} and C={2,34.56).
Verify that: (ANB)NC = An(BC)
5 0f U=(7891011121314), - 13508
A = {7,10,13,14) , T
and B = {7,8,11,12} then e
verify (AN B)f = A°U B

| & If U={468910) i e
. A= {af_ﬁ'} ™ -"_"__‘u.‘-:{;? i
and B = 6,89} then Y

verify De Morgan's Law.
1. If U ={123456789} A
' A = {2,369}
1 and B = {1,3,6,7,8} then
ﬁ p—-v—*—-ﬂﬁfv (AUB)E Apﬁﬂﬂ

Fl-' EFill in the blanks:
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8.2 BINARY RELATION

Consider the two non-empty sets 4 = //,2} and B = /3.4}, then

AxB = {(1,3),(1,4),(2,3),(2,.4)}. where 4x B is called cartesian product
from 4 to B. The elements (/,3), (1,4}, (2.3) and (2,4) of Ax B are called
ordered pairs.

SimilartyBx 4 = {(3.1),(3,.2).(4,1).(4,2)}, is a cartesian productfromBto A4,

Ingeneral 4x 8 Bx A . All the following sub-sets of .1 x B are called binary
relations from 4 to 5.

Ro={ LR, ={(L3) R, = {(1,9))

Ry ={2.3)], Ry = {(2.4)}. R, = {(1.3).(1.9);

B, = ((L3),2.3)}, Ry = ((1.3),2.4)), R, = {(1,4),(2,3))

Big = {14),2.4)}, Ry = (2.30.20). Ry, = 1(1.3001.4).02.3);
By = {(1.3).2.3.29)}. R, = ((1,4).(2.3).(2.9)}.

Ris = U(13),(L4).24)}, Ry = ((1,3).(1.4).02.3).2,4);.

The set of the first elements of the ordered pairs of a binary relation Is
called its domain,

The set of the second elements of the ordered pairs of a binary relation Is
called range. Now conslder the following examples:

A={1,23} B = (34),
AXB = {(1,3).(1,4),(2.3),2,4).3,3).(3.4)]
we take a sub-set of 4 x Bas
R = {(1,3),(2.4).(3.4))
R, Iscalled a relation or binary relation.
Domalnof R, = (1,23}
Rangeof R, = {34}
Also if A = /4,5,6/, then
~' AxA = {(44).(4,3),4,00(5,A1(5.3).(5.0.(0.4).(0.51.(6.0){
wgtakaareiaﬂun ‘R* as any sub-set of 4x Asuch that:
— Domainof K = 1456}
e h mﬂqf___}i = {4,5.6} e .

e — s1




SR ICTION? 2 UNIT-§
ol L s
If C = {1,2).then write the number of binary relations in CxC T
SOLUTION: e R
Given C =12 v ST
Then CxC = {(1.1),(1,2),2,1).2.2)}
The number of binary relations in CxC is equal to 2’ or. I6.
8.3 FUNCTION
#1“ binary relation “ /' between two non-empty sets 4 and B such
at:
(i) Domain f = 4
(i) There should be no repetition in the first element of ordered pairs T M
contained in /. ! i T
e,
Then " is called a function from A to 8 and axprassad as f Jd-i- Ff % 'S
_ e *':! .'
' : AES c 1 et
EXAMPLE s Sk “;;i

A= {123}, B={xyz} . X
AxB = ((1,%),(2:%), 3.2, (1), Q) B (12). 2.2, B2}
Consider the following two binary relations. '_"_”"
Sy = {0,202} -
Sy = AL h (@233}
Binary relation, :
( i) j:, cA X B,
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Binary function f, :

() fcAxB.
(i) .

(i)

= [ isafunction from Ato B.

Dom f, = {1,2,3} = 4
First place elements in
ordered pairs of £, are not repeated.

Into Function  Range(f,) = fx y} < B but Range (f,) # B

If “f*is a function from A to B such that

Range() c B and Range() = B

Then ™ is called 4 into B function.

For example:
Let 4 ={t,mn}, B =357 ) 4 3
AXB = {(4,3),(t,5),(t.7), i >3 5
(m,3),(m,5), (m?), z 7
(n,3),(n.5),(n,7)} A B

Consider a binénr relation /' given by

S = {(L.5),(m3),(n3)}

Clearly -

(i) f c AxB

(i) Dom() = {é,mn} = 4

: ' irs of “f"" are not
(iii)  First elements of any two ordered pairs o
repeated or in other words, every element of set 4 is
mapped to only one element of set B.

(i Range() =(5} = B but Range() # &

Therefore, " is 4 into B function.

unt {nr Rnin-PERRP
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We consider another relation ‘'given by
r={(.7). (m3), m3))

—— ey
(i) rcAxB. @ » 3

) m—— 5

(i) Dom(r) = {i,mn} = 4 T %

(iii) Every element of set 4 is associated with one and only one
element of set B i.e. to say no repetition in the first element
of any two ordered pairs of r takes place.

(ivy Range(r) = {3,7) # B
’. ris 4 into B function. 5.3 S

Let us consider another binary relation s from Ato B. —3 =
s = {(4,3),(4,.5),(m7),(n3)} '

;.. (i) _3-;:;4::3.

‘-f;,) Dom®) = ot = = A

[
=1
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Into and (one — one) Function (Injective Function)
If fisa function from 4 into B such that no second elements of any two
ordered pairs of f are equal, then it is called an injective i.e. (one — ane)
and into function,

89, 4={23) B=tfabe). f=y0 a).(3.b);
) Domf =23 =4

(fi)  No first place members in ordered pairs of fare repeated.
oy {ﬁﬂ Range()) = B 7

L = S fisdintogs function.
g 2 o
e (iv). No second place | —]
A= elements in ordered 7 —

By n A pairs of f are equal ¢

e ’ {fﬁpﬂafﬁ'd} i A

o ”,"'5 = ol - - -

Therefore /s an injective function.

i ,;n ‘set A tu setB that ranga‘ [ s same as that
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4N FUNCTIONS
B o -8
Example:
Let C = {p.q.7/
D= {23 2
S —
CxD = {(p.2).(q.2).(r.2).
(p.3).(4.3).(r.3)} r 3
g ={(p.2.(4.2.(n3)} g 2
(i) Dom(g) = {p.q.1}
(i) No first place elements of any two ordered pairs of g
are repeated. Therefore, g is C into D function .
Range (g) ={2.3/.
(i) Range(g) = D
Hence, g is a C onto D function.

Example:

Letd = {3,5,7)

B = {x.y.2
! AxB = {(3.9.(3.9).3.2),(5.%),
15 _(.'I,.y;.,.(f,.;}, (7.2, (7.9).(7.2)}. 3 3

T s‘.:..{f‘six).(.i.?;?‘f?.-z)} g i —

) Dom@)=B5%=4
place elements of an
.. '-Tha .i‘.aqll.. F
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One-One and onto Function (Bijective Function)
I£ fis @ function from set 4 to B such that:
' ﬁF) fis ali'.onto'fyﬁﬁﬁnn S

(il) fis one-one function, I a
R then it is called bijective

3 function. ; >5
3 In the given figure /is one-one - =
- ‘and onto function for binary 4 B

Ui
il

~ relationf= {(1,a),(2.6),3,0)}
: EXAMPLE

LR i 1

i

.':-F I.I .r—-l!‘.ﬂ_
I Hind < 8

— Let X =789} Y={(def

- XY= (O.D.ED0.0..5.6),6..0.0.4.0.0.9)

k= {09.6d0.0
e ; XY

e 100
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F XERCISE - 8.2

- Ifd={3356},B={13} Find 4 x B and Bx 4 and also the

domains and ranges of the two binary relations established
at our own for each case.

- If A = {-2,1,4}, then write two binary relations in 4 also write their |
domains and ranges. | !

3§ Write the number of binary relations possible in each of following ~
cases, : !
(i) InC x Cwhen the number of elementsin Cis 3. |
(i) InA x B if the number of elements in set Ais 3 andin set Bis 4. i
|
|

b« If L= {123}, and M = {2,3,4} ,then write a binary relation R such

thatR = {(xy)/xeL,yeM AysSx}.
Also write Dom(R) and Range (R).

5. If X = {0,3,5} .and Y = {2,4,8), then embnshanﬁuurbmar?
relatluns in Xx¥. R -ﬁhﬂ!,

v i -"-h(: S

4 = {mn}and B = {1.2,3)and g -
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Review Exercise — 8
.| 1- Encircle the correct answer.

' 1! (i) If A and B are two non-empty sets, then AUB =7
|' (a) ¢_ B BuAd ) AnB {d BnA

.f (ii) If A and B are two non-empty overlapping sets, then 4An B =2
© @ ) BnA © ANB @ BuUA

(iii) For any two sets 4 and B, AUB=Bu A s called:
(&) commutative law (b)  associative law
’f[{_i;_ll’." De-morgaits law (d)  complement of two sets

() AVBUC)=(4UB)UC s called

IM | commurative law (b)  assaciative law
M} De-margans law (dl intersection of sets

.....

.‘-.".’1 @ fr-J {1 (@ (1.2.3.4)

4= {1}, then U~ A="?
() ﬂdﬁ'z} © {13 @ @
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|

2. Fill in the blanks.

(i) (AVB)' =

(i) (AnB)'=7
(iii) AV(BUC)=

(i) ANBNC)=
(v) If 4 and B be the two non-empty sets, thenduB=BU 4 Is called
the

i) if A and B be the two non-empty sets, thenAnB=Bn4 ls .
called the ; J
|

(vii) Any sub-set of a cartesian product is called a

(viii) If R, ={(1.2).(3.4).(5.6)} , then domain of R, is o L

tix) If R, =((1.2).(3.4).(3.6)} , then range of R, is

(x) Iff: A— B, then every element of a set 4 has its image
e ——  SMA B

f
|l
1
|
i
i B

3- Ifd=/1.23.4.5.6], B= —12.3.4.61 and C={2,3,4,7,8,9). Verify that += N
(A By _,rnfgr\ffw .

L &

4 IF A={2,3,4}, B={3,6.9,12} and C={4,6.8,10}. Verify thaﬁf- [\
AuBuC=4nB)uC UhiCoE Uy K

5= I?f_._,_q='{2._3,#;_and B={1,3}. Find Ax BandBx A, A &iﬁg #lw
binary relations each from these c: 3

t. i:l '| Wﬂtﬁ thE numbﬁl’ ﬂf blna_r? rﬂﬂﬁﬁﬁﬁ

f' _uwing cases. e



SUMMARY

<+ A collection of well-defined distinct objects is called a set.
N = {1,23,...} is called set of natural numbers.
W = {0123}, s called set of whole numbers.
Z= {+—1,0123,}, Is called set of integers.

0 = {2\, p.gez g0}, is called set of rational numbers.
g

0 = A setofirrational numbers.
R = QguQ' = A setof real numbers.

4 Ifthere are some sets under consideration there happens to
be a set, which is a superset of each one of the given sets,
such a set s called the universal setdenoted by U/,

+  Letd be asubset of a universal set U, Then compliment of 4
denoted by 4" or A°or U-A is the set of all those element of U
which are notin 4 Is called complement of a set.

4 Let A and B any two sets, then any subset of the cartesian
product 4x Bis called abinary relation from.4to B. i

<+  Any binary relation i between two non-empty sets 4 and B
~ such that:

(1) Dom f=4
(#) First elements in any two of the ordered pairs of fare
not repeated, then fis called a function from 4 to B.

4  The union of 4 and B means the set of all those elements
which are either presentin 4 orin B orin both, it is denoted by
AUB. : ;

<+ The intersection of two sets 4 and B denoted by 4~ Bis the set

~ ofallthose elements which are common to both:4 and 8.

If 4 and B are two non-empty sets, then 4 difference 5 is the

aqtﬂfall tfm+'a]3_mgnts.ﬂf set 4 which are not present in 5,

" — . WetforSale-PESRp
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LINEAR GRAPHS

p Cartesian Plane and Linear Graphs
» Conversion Graph

After completion of this unit, the students will be able to:

» Identify pair of real numbers as an ordered pair.

» Recognize and ordered pair through different examples for instance, an ordered pair (2,3)
1o represent a seat, located in an examination hall, at the 2nd row and 3rd column.

¢ Describe rectangular or Cartesian planc consisting of two number lines mmngamﬂn
‘angles at the point O,
» Identify origin (O) and coordinate axes (horizontal and vertical axes) i
in the rectangular plane. e

» Locate an ordered pair (a,b) as a point in the rectangular plane and recognize: o
w11 05 the r-coordinate {or abacissn), ; ¥ \ 1
» Bras the p-covrdinme (or ordinate), =

» Draw different geometrical shapes (... line segment, triangle and n:::ln‘uslu. m] bﬁm, ) I
asel of given points. e .'-'.'.r-'.-'

» Construct a table for pairs of values satisfying a linear equation in two varizbles. J;

» Plot the peirs of points to obtain the graph of a given mhm G P

+ Choose an appropriate scale to draw a graph. _ = .;,.-E

» Draw the graph of !

s An equation of the form y = ¢, .
+ An equation of the form x = a. . \e S il
P Mm[ﬁmﬂflhﬂmm:ﬁ"ﬂﬂ' y
i Mﬂlﬂhﬂﬂﬂ'm" form ¥ = mx + o,

] Draw a graph from a given table of (discrete) values, Th =

» Identify through graph the domain and the range qfﬁmﬂion. l

given graph 10 know one quantity carrespo
graph for conversions ﬂfthe.ﬁrm‘ N7
qdmm g
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- thefieldasfollows.

9.1 CARTESIAN PLANE AND LINEAR GRAPHS
9.1.1 Pair of Real Numbers as an Ordered Pair

By the definition of equality of sets, for any two elements “a"and "b",
we have {a,b} = {b,a}.

However, if we keep in mind the order in which the elements are being
listed, then a pair of two elements, listed in a specific order, is called an

ordered pair, denoted by («.4). Thus for different elements "« " and *5",
wehave (a,b) # (b,a).

In general (a,,b;) = (a,.b,) < a,=a,and b, =b, we represent each
pointin a plane by means of an ordered pairi.e. (x,y).

9.1.2 Ordered Pairs

Agardener prepares an arrangement plan of trees in a square field. The
trees are marked with numbers. To identify each tree more easily, the
gardener can connect each tree with the column and the row in which it is
present. The tree “H " is present in 2nd row and 3rd column, while the tree
number “R"is presentin 4th row and 3rd column.

e T N
o e
TR Y
o R N
=1 % 11

]‘hagardanar can write a pair of numbers against the number of a tree in

Not for Ssle &7 %
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A(l. 1),
F(2.1),

Kf3.1),
P(4,1),
Uues. 1),

B(1.2).
G(2.2).
L(3.2),
0(4,2),
V(5.2),

c.3) DA ER SRR
H{2.3),
M(3.3), N34, 0BS5) x
R(43), S44), TH45) g
W3 XG4 Y6

124, J25

9.1.3 Rectangular or Cartesian Plane e

The given figure shows a rectangular or cartesian plane. qqu |
number lines xox' and Yo' intaraautlng atrightangleato.

Can we write the pairs of numbers corresponding tothe trees

FGHKandM?

Yesthese are: F(2,1), G(2.2), H(2,3), I24). K(3,1) and M(3,3).
The pairs of numbers (2,1), (2.2). (2.3), (2.4). (3.1), (3_.3)..53_{1;!'.7‘159_530 are

examples of ordered pairs.

(ol IR

X

i Funits left |

s ‘ﬁﬂnml’w 'E'Li ||?

Ly ot

[ -
i

-

T
~4 —3i-2

2 units below

B-3-2 J'i-' i Al
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9.1.4 |dentifying Origin (O) and Co-ordinate
Axis in Rectangular Plane ¥

In cartesian plane. X’0X and Yoy
are two mutually perpendicular
lines called co-ordinate axes, . 2

intersecting at a point “0". ¥ - X
We call the point O as origin.

v

ASERICL T i
The horizontal line X"0X is called -2

the x-axis and the vertical line
YOY' is called the y-axis.

We fix a convenient unit of length Y
and mark the origin O. i

Now we mark equal distances (each equal to unit length) on x-axis as well
as on y-axis on both sides of O.

The distances measured along OX and OY are taken as positive while
thosealong OX" and OY are considered as negative.

9.1.5 Locating an Ordered Pair (2,5),
Recognizing Abscissa and Ordinate

Let XOX'and YOY" be the co-ordinate axes with £, a point in the plane.
From P we draw perpendicular to X’OX such that OM =a and MP=b.

Then we say that co-ordinates of P are (a,b). We denote this point by
P(a,b). The number “a” is called the x- co-ordinate or abscissa of the
point P while & is called the y-co-ordinate or ordinate of the point P.

N Il"J“F‘ =f B S
-
=Y, - = JIII-.-:-l--" - .

Y P(a,b)

| b

X _ X,
(0] a M

——
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9.1.6 Geometrical Shapes by Joining a Set of Given Points

EXAMPLES

Draw a line segment, a triangle and a rectangle with the help of

the given points: (i) A(-3,-4), B(4.5), (i) A(2,
(iii) A(4,3), B(-4.3), C(—4, -3), D(4,-3)

SOLUTION:

(1) The two ordared pairs are;
Af=3,-4)and B4,5).

For point A(-3,-4): 3 units left of O

3), B=3,4), C{4,-5)

..........

We move 3 units towards the left of 'O
along X-axis and then 4 units below X-axis,

For paint B¢4,5).
We move 4 units towards right of 'C’ along
A-axis and then 5 units above X-axis.

Jain 4 to B to obtain line-segment A48,

1

=]

i

T
=

¥

.........

Af=34) &

(i) The given ordered pairs are A(2,3),
B(-3,4) and C4,-3).

Forpoint 4¢2,3);
Wae move 2 units towards the right of ‘0"
along X-axis and 3 units abave X-axis.

For point B7-3,4):

o umits below

5

We move 3 units towards the left of 'O
along X-axis and 4 units above X-axis.

For point 8¢4.-5):
We move 4 units towards the right of "0’
along X-axis and 5 units below X-axis.

We join A to B: Bto Cand Clo A'to
obtain a triangle ABC.

(iii} The given four ordered pairs are:
A(4.3). B(-4.3). C(—4~3) and D(4.-3).
For point 4(4,3):

We move 4 units towards the right of 'O
along X-axis and then 3 units above X-axis.

For point 8(—4,3):
We move 4 units towards left of ‘0’ along X~
‘axisand 3 units above X-axis.

For point Cr-4-3):

. We mave 4 units towards leftof* c.‘rnlung:-rv
‘axisand 3 units below X-axis.

B e oW e
e move 4 units 3
ﬂlong X =axisandd urﬂt&hﬂhwm

i ;1_‘--_:_ @tﬂhﬂ“ﬂ
_,.tﬁ T
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" + 9.1.7 Table for Pairs of Values Satisfying a Linear Equation
in two Variables

Let us consider the equation y = 2x. We look all pairs of numbers x and y
that satisfy the equation y = 2x.

When x =-2, y=2(-2) = -4
x==1 y=2(-1)= =2
x= 0, y=2(0)
x= I, y=2(1)
x= 2, y=2(
x= 3, y=2(3)

L[}
Dy oA ke O

]

Thepairof numbers x = -2, y = -4 satisfies y = 2x
Similarly x = -1, y=-2; x = 2, y = 4efc, satisfy the equation y = 2x.

As we cannot list all the values of x and y that satisfy the equation y = 2x,
we can find a way to display the function y = 2x.

The following table shows six pairs of values of x and y that satisfy the

equation y = 2x,
i o i 2 3
y=2x PIEF | ", 0 P 4 P
F
From the table above the ordered !
pairs are: .
=
=
(~2—4), (-1,-2), (0.0), (1.2), (2,4) - .
and (3,6) IR R T i
These six ordered pairs are .
D = e given figure 5
q . wi
Mot for Saie-PESAP
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9.1.8 Plot the Pairs of Points to Obtain the Gmpll 00 e
of a given Expression
Letus consider an equationy=3x+ /. ¥, '-','r_- ’L*&: .

We look at some pair of numbers x and y that satisfy fha aquaﬁariy—mi Eoxs
When x=-1= y=3(-1) +1 ==-2

x= 0=2y=30 +1 =1 ' ‘-¥
x= I=symI) i e

x= 2=y=302) +1 =7 4 PN, fr
x= 3my=33) +1 =10 L |

The table below shows five pairs of values of xand y. It

x =] 0 ! 2k 3
y=3x+1 =) I 4 7t a‘t
The five ordered palrs are: RS S

A(=1,-2), B(0,1), C(1,4), D(2,7) and Et’-‘l fﬂ} t.;,;{-*_z;ﬁ;-
----L B s b % haB
- o g ol ol o T o0l B B g3
Now we plot these palrs e 8 11__ - .'..,:,. i el i
Bl drsor peve T
For point Af~1.~2): [ _mh
We move | unit towards left of 'O’ along o Bl e e
Xaxis and 2 unlts below X-axis. R
_For point 8(0.1); bR e
We move / unitalong Y-axis above'@. | L
For point Cf1,4): s 5 i
,"Wﬂ move / unit towards right of ‘¢ CHE {3
alu,ng Jr-a:m and 4 units ahow X-mdq. g
- For point D2,7)
: mﬁa = uni'fln towards ﬂgh‘r q?’ﬂ”alnm o

-Elhandn?UnihﬁabweX-JdL ] !
44 L B

oint £(3,10): R
af?.unmmwarﬂa;m

_J.Iﬂ-
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ﬁ 9 ﬂnulng an Appropriate Scale to Draw a Grnph

-j-.—gh_.{gﬁunsida_rﬁa.uquat!on y=2x+1.

B - When P e S
e =T v =) ad =1
_ " X= 0 y=2(0 +I
o B\ x= I y=2() +I
- x= 2, y=2(2) +1

I
3
J

¥
<) ’mafolbcwlng table shuws five pairs of values of x and y mentioned above.

= 0

it

= I

3 ]

ol T -
o e 7l E I
g
= D R

o syl SRR

T K

—. - :-I: ; ;‘:'m‘q 'r;,'l
AL
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EAERCISE 9.3 -~ in el (i pip S NS

1-  Represent the points on the graph whose co-ordinates are gwen
below.
) A@2-4) (W) BG32)° -5
(i) C(=5,-1) (iv) D(6,-3)
V) E(44) i F(=3,7) <
(vii) G(0,7) (viii) H{(5,0)
2- Write down the co-ordinates of; : il _F': : ;
(i) Origin B

(i) A point lying on the left hand side of x-axis and ata dfstamehﬂf. 5
5 units from the origin. =N k7
(iti) A point lying to the right hand side o’Fthe ﬂﬁg[nfﬁh v-axisat |
a distance of 3 units from the origin.

(iv) A point lying above x-axis and on y-
(v) A point lying below x-axis and on y-ax

(i) A(0,-7),
R 'rw A mr
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) Graphs of Linear Equations of the form y = ¢
Gm'ph of a Linear Equation of the form y = ¢
To draw the graph of v = ¢, we can write the equation y = ¢ in the

fum'u ). x 4 v = ¢. Procedure to draw the graph is explained through
the faliawmg example

= Draw the graph of an equation y = 5.

n:me equaﬂon we yefy Iz
"E‘ 9&% mux—:l:}:i:z £3,.in the aquatﬁon
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Graph of a Linear Equation of the form x = 2

To draw the graph of x = a, we can write the equation x = a in the
form of x + 0. v = a procedure to draw the graph is aaplainad in the
following example:

EXAMPLE
Draw the graph of an equation x = -2. :
Sﬂﬂlﬂﬂﬂ: . ; . E _:-

The equation x = -2 can be written

asx+0.y=-2 Ifweputy=0in 4
this equation, we get x = —2. Similarly puttingy=+1,%2,£3,.. P
in the equation x + 0 . y = -2, we have x==2 2
For all values of y we have x= -2, i.e. xmmmnsnanmnt. .
Ranrse
Table of values of x and y Is as under: = qul
o

3 -2 - = = f




LA
(ol ¥

g "~dmw. the grﬂph uf Vv = my. we consider the following example:

R

b

e
Z e R e AN e )
i

&

e
i B ST

=3
M .

%
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To draw the graph of an equation y = mx + ¢, wqamngidarmgmwﬁg | . "
example: d

Graph of an Equation y = mx + ¢ P ;‘

; il
EXAMPLE : A
Draw the graph of y=2x+ 6. '
SOLUTION: . e A

|:.|l"-l

" -'l. 1
N

Ifwe pufx—_" f} fny: 8— zxr we gﬁt JJ:EK&.‘P&-.:.G-.I;.H-I PE= ﬁ;_"

Similarly putting x=+ . +2.+3,... we getthe PEFUGSfoﬁ& i

-3|=2|-1] 0
0| 2| 4|6

17T ja
= i
i W IR
T k al
o]




~ 9.1.11 Draw a Graph from a given Table
wfﬁhﬁ_ﬁilbﬁh&fbllwhgpuints on a piece of graph paper.

6

4

Th!l Tour ordered pairs from the table are:
A(@,i}, .Bf—ﬁ 4). Cf—ﬁ,-d'), and D(6,-4).

ECH *‘4) E;
unifs tawam“s the left of ‘O’ a!ung x-axis and 4 units above

i

=
St
' i

Jilﬁ,aﬂmm '3 unrrs {owands the right of ‘0 along x-axis and 4 units above
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9.1.12 Identification of Domain and Range of a
Function Through Graph

The graph shown in the figure is of a function y = 2x + 1. This graph '
has been drawn with the help of the following ordered pairs. A.(:—.z;—_.":‘).-j
B(-1.-1). Cr0.1), Dr1.3) and Ef2.5).

From these ordered pairs we construct a table conslsting the values
of x and y.

il

ey B eyt || 4 1 2 '
y | =3|-1]| 1 3| S l

In a function y = 2x + I, the set consisting of the values of xlscallad*lhi J 3
domain and the set consisting the values of y is called the rangaﬂfth& '
function. g0 i

Thusfor y=2x+1: “ .
Domain of the function =/=2,-1,0,1,2} ===k i- -3 u:lﬂi
Range ofthe function = {~3,~1,1,3,5} e o', ';

1
l

EEN

=7 FEIE Sy




=Bl

EXERCISE - 9.2

2. y=x+7
n_:‘n TR g
3. j?ltﬂft-*j 4, y=4dx+1

ﬁ%ﬁﬁfé 6 y=x-1
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'-'-' 4*“

9.2 CONVERSION GRAPHS ' R I
1 - -‘ L] # L )

If we have to go to London for holidays, we would pmhaialy have a lﬂ!h

difficulty in knowing the cost of things in pounds and pence. Ifwe kﬂﬂw tha

rate of exchange, we can use a simple straight line graph tulmnvart a

given number of rupees into pounds or a given number of pounds into
rupees. ;

The straight line used for this purpose s called the conversion graph.

9.2.1 Conversion Graph as a Linear Graph

e e,
Tiy - L

The perimeter of a square is given by the formula P = 4s, whaﬁ' P l_.ll'.l-“{ _
are the perimeter and “s” units are the length of the sides. Thr_ an - o

Berate ¢

example of direct proportion, because by changing one quantitg;
alsochanges.

1%

For example: . v ey ‘ =

'll-'

e e e

3—J=§F 4‘35?1'T—'3’]-*r'|'" .'. |I|

'.I.-.. “' " Li ‘|‘




.2 M a ghan Graph to Know One Quantity
C onding fo Another

, ﬁé mrmiﬂor the folim\ring examples:

LINEAR GRAPHS

———T

!‘.m"ERAHFI.E-I 4

" The graph shows the conversion from US dollars (5) to pounds (£)
for various amounts m' money.

Aty oy 8

50

100 | 200 | 250

£

70 | 140 175

35

{t,i 50 dollars are converted

- Into 35 pounds.
gy .aﬂﬂﬁﬂﬂﬁ dnﬂnm are converted
- Into70 pounds, .
?‘ i) 150 dollars into 105 pounds.
3 ...,@L 250§ Into 175 pounds.

et W e
- et bl s LI ER I L R B B
H i g v ol g e
o i fer 8 B e f ._::
=) | [ i, 2 o ]
i S T N R
=1 5 B il 1 T ¥
i &R I rr
A i - £ 0 o B TE il
ST -.F_- BT ER : ™
w8 =1 i W) = T ET T TF : e
:i', ] .-* .:' E =] ISAEE e i
= g : T3
SN RN
i & AR T AL
i "-LI B P 1] 1]

__";EE, L2l o

2t ] [
ST
=t

& !

i- :[r'- T
i iy
u
LI S PR J
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EXAMPLE-2
The graph is the relationship between the side Jang#.t and tfm
perimeter of an equilateral triangle P = 38 for values af '.S”ﬂ'om
1 to 20.
s |1l2]3]4|s5|6|7]8|9|1011]12|13]14|15|16|17|18|19|20
P=135|3|6|9|12|15|18|21|24]27|30|33|36|39] 42| 45|48| 51| 54| 57|60
\
I'_
1

1=l

—
E

[
!
S I S 4

41
S P e

i | ] ; 1
el
il L 5 R e
e
+§
i_g: il

g (i) For one unit side Eﬂﬂﬂ“ﬂu HF' ete
[ (if) For 3 units side Iaggtl;upa
& (i) For S =4, F:ﬂ?h q
(iv) For S = ﬁ"Pﬂ 2, ¥
W ForS=9
%’%Fﬂfi@:’hf

EE————

= ".:r = =
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EXAMPLE-3

The graph is the mfarfonsh:‘p' between the side length and the
perimeter of a square P = 4S for values of 'S’ from | to 15.

S 112|3|4(5|6|7|8|9(10\11|12|13|14|15
P=45| 4819 |1216|20/24|28]32|36 40|44 |48| 52|60

o IIL T
s
i -+ 6:" §
S
= rl—!j:-:F.?-- T
i | I Iai_
k= = "3 b
“ :-L'q-
{5134l
-i -_:"
.41_
i
I
& !
5 i o

(¢) For one unit side length, perimeter is ¢ units.
- (i) For 4 units side length, perimeter is & units.
| (i) ForS=3, P=12 i) ForS=7 p=2g

(iv) For §=4, P=16 (viii) For S= 8, P= 32
) ForS=35, P=20 (ix) ForS=9 p=36
(vi) For S=6, P=24 (x) ForS=10, p=y40

(xij) For S = f2, p=48

Fgﬁsqff.fPH4‘f A
_@ R (xiv) ForS= 14, p= 56
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9.2.3 Read the Graph for Conversion
Miles and Kilometers

Read the conversion graph.

Conversion:

I mile = 1.6 km

(i) Okm = 0miles

(ii) 100 km = 62.5 miles
(iii) 200 km = 125 miles
(iv) 300 km = 187.5 miles
(v) 400 km = 250 miles

Py
Ari

S I.',_I_ ] AL G
|- 0 (A I I
T =1
1 | RS
: | il
1]
[ PHEK] 1
z = K i smails | | e
1 e g rviafons - as
&
L A B
1]
24 I
|4 L 1] .
g ..-au i i SRuD:
—E_-f:q.-'. _? 1 :
0 P
ESEEN AR EE
-f'i"_". i
e :li._..;‘l ._:.-.
- pe Ak EHNE ]
i 'L| im .J.r!E-:;”J‘ -
haas -/- § i i, TR TR f'_‘..
e i R 1T TIIITTIT : -
.-I:_. "'ﬂ "1 T .-.-i ,;- =| =16 =1 : J.
B i o iH <- "'::f I
1T Tl Lpdo RN -
: - B HE BN
: 5 E [ 7
S & = ’..:‘-_!-. -1 - Bhm
-1- - HER -
L Ba e e
g e =
'+-'-# § m
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Acres and Hacters

The table gives area in acres and the equivalent values in hectares.

Acres 1 4 10 12
Hectares 0.4046|1.6187 | 4.0468| 4.8562

Plot these points on the graph for acres values from 0 to 30 and hectares
values from 0 to 12.1405. Let 2 small squares represents one unit along
x-axis. One small square along y-axis represents 0.2 units.

s ‘ HHHH R REEnEEEEmEEEE
¥ et | EEMEMEmmEmEn s
E 3 R R e e M AW AN AN R A NN BN RR
] ¥ 7 T, i) ) T 0
' / kel e b
P f [ B 112 i R
| o T
i : 'T,' EEREE
| | (= [ i
T A 1 o iy
qTF E={ner I '_1 1 -1 | | i
Jud [ THE A T
. i ; =0 -
s =B I S Bl
T - | } B
o J b
4 il 11 B
P4 - L
o ] = mEEnEm
S=gagaaaan
, — . o
T -
»Acres FOEH
T i
1 -;"I'l'mﬂ
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Degrees Celsius and Degrees Fahrenheit ' 3

The graph gives temperature in degrees Fahrenheit () and the
equivalent values in degrees Celsius ‘C. Read the graph carefully and
answer the questions.

Temperature in degrees Celsius from 0 to 50 is along the horizontal line,
where as temperature in degrees Fahrenheit is along the vertical line.
3 small square alnng x-axis represents /0 C and 5 small squares along
Yy-axis represents 20 F. ot

”5‘
Conversion: °C = %(“F-ﬂ) = + C]Hz
N

AH

SRRFIET
I
[]
¥
:
1
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%

Pakistani Currency and another Currency

The graph shows the conversion from UK pr::ruhds £ to Pakistani
rupees for various amounts of money.

Let 5 small squares on horizontal line represent 50£ and 5 small
squares on vertical line represent /0,000 rupees. I pound = Rs.125.

From that graph:

() 80£ = Rs 10,000
(ii) 160£ = Rs 20,000
(iii) 240£ = Rs 30,000

SR g 4-"@
- r e
e I__!l
A
) B
w7 1
AR M -
= - '_fL:'"_1 1II_1IT T'.:" 0 0 5 “__.l:_'_;_'_
. Readiha graph and tell 7,
- (W)250% = Ryms'd oY) Mﬂﬁ--éﬂs (vi) 100£ =Rs___

: £ (Vi) Rs 8000=£
kﬁﬂﬂﬂ £ BB ot for Sale-PESRP'
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[ XERCISE — 9.3

a) 97°Finto °C.b) 127°Finto °C,c) 25°Cinto °F, d) 80°Cinto °F

2

The table gives temperatures in degrees Fahrenheit °F and the
equivalent values indegrees Centigrade °C.

Temperaturein °F | 57 | 126 | 158 | 194
Temperaturein°C | 14 | 52 | 70 | 90

Plot these points on a graph paper for centigrade values from 0to 100
and Fahrenheit value from 0 to 220. Let 5 small squares represent 20
units on each axis. Use your graphto convert the following:

The table shows the conversion from US Dollars (8) to Pounds (£)
for various amounts of money.

$ | 50 | 100|200
£ | 35| 70 | 140

Plot these points on a graph paper and draw a straight line to pass
through them. Let 5 small squares represent 50 units on each axis.
Use your graph to convert the following:

a) 160 dollars into£  b) 96 dollars into £

¢) 120 £ into dollars  d) 76£ into daﬂqmd

The table below gives various distances in kilometers with the
equivalent valuesinmiles.
Kilometers 0 | 100 | 200 | 300

Miles 0 |62.5| 125 |187.5

Plot these values on a graph paper taking 10 small squares equal to
100 kilometers on x-axis and 10 small squares equal to /00 miles on
y-axis. Use yourgraph to convert thefollowing: :

a) 140 kilometers into miles b) 175 kilometers into mﬂfi oy
¢) 50 miles into kilometers d) 100 miles into kilometers

o it

i | T,;.‘
Usethagraphinarﬂcles_!.z.stncunvert:_ _ e
(a) 6 acres into hectares,  (B) 18 acres into he

(c) 24 acres into hectares. (d) 60?02&9::!&7&9:;1:%

(¢) 11.3311 hectares into acres.
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Review Exercis — 9

1- Encircle the correct answet. o
(i) The co-ordinates of origin are:
@ (1.0 (b} (0.1) (e} (0.0) (d (1.0
ﬁ:}} Thg perpendicular distance of a point from y-axis is called
(a) ordinate (b) abiccleta (c) origin (d) straight line
(iii)The perpendicular distance of point from x-axis is called
(@) ordinate (b} abscissa (c) origin (d)  straight line
(iv) Forx= 1 in2x+y= 6, we have y="
(@) & (o) 4 (c) -8 (d —
(v) Fory= 2 in2x—y=6 we havex="
(8 4 (b) -4 e 2 (@) =2
‘(vi) Graph of equation In the form y = c'has;; co-ordinate:
(& 1! b < fc) © (@ -1
(vii)Graph of equation in the form x= a has x co-ordinate:
(8 a (b)  undefined © 1 @ e

(viti) f(%) = %,J <x<J2,wherex Is a multiple of “2".
The domain of f{x) is:
(a) {4681012) (b (6810} () {46810} (d {23456

() %) = -;-_,'4 <x <12 where x is a multiple of “2".
The range of fix) is:
(8 (4681012} () (23456} (J (345} @ (23456

(xjﬁy: 3‘”‘ ﬂ'lﬂﬂfﬂrxu 2, we have y= 12
@ 0 0 6 © -3 o 2
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2- Fill in the blanks.

(i) A plane consisting of two number lines OX and OY intersecting
at right angle at “0” is called a

(ii) The perpendicular distance of a point from y-axis is called

(iii)The perpendicuiar distance of a point from x-axis is called

(iv) The pair of number (2,3) is called an
(v) The horizontal line X'OX is called
(vi) The vertical line YOY is called

(vii) For a paint (~/,—2) we move / unit towards left of “O” and 2
units
(viii) The co-ordinate of origln are ;
(ix) An equation for a straight line that consist of y term is
as : ;
(x) In the graph of 2x + y = 6, the x-intercept is . -

3- Draw the figures with the help of the following points on the
graph paper.
(i) A(3,2), B(=6,-3) and C(3,3)
(ii) A(0,=3), B(3,—2), C(3,0) and D(6,7)
(iii) A(8,4), B(~6,3), C(-35,—3) and D(10,~6).

4- Sketch the graph of:
(i) y=3x+2
(i) y=2x+1 i £he
(i) y=x+1

(i) y==2-=

() y=3x+4
5- Draw the graph by plotting the points 4(2
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P Frequency Distribution SO

» Cumulative Frequency | v okt |

p Measure of Central Tendency b,

P Measure of Dispersions 1 s TS
After completion of this unit, the students will be able to: +_" g ?‘
» Construct grouped frequency table. P ' " -\- L-._‘_I‘
» Construct histograms with equal and unequal class intervals. i .- ' ;3:*.I:i

+ Construct a frequency polygon.
» Construct a cumulative frequency table. 1o { o JnARary
¥ Diaw a cumulative frequency polygon.

» Caleulate (for ungrouped and grouped data):

= Arithmetic mean by definition and using deviations from rssumed mear, AT\ W
.= Median, mode; peometric mean, hormonio mean, | R S = -
» Recognize properties of arithmetic mean. - haceb ool

» Calculate weighted mean and moving averages. _
» Estimate median, quartiles and mode graphically. i o
» Measure range, variance and standard deviation, Bl | Vi
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10 1 FREQUENCY DISTRIBUTION
Frequency

The number of times each value appears is called the frequency of that
value. For example if 3 students get marks from 10% to 20%, the
frequency is 3 if 5 students get marks from 20% to 30%, frequency is 5.

Frequency Table

The table which gives the frequency of each score is called a frequency
table.

10.1.1 Grouped Frequency Table

The local health authority wanted to collect some information about the
heights of five years old children in their area. At their first visit to school
for medical examination, the height of each child of five years was

recorded, e.g., the following figures are the recorded heights (in cm to the
nearest cm) of ninety children.

99 | 107 | 102 | 98 | 15 | .95 | 106 | 110 | 108 | 105

| Jf8 | 102 | 114 | 108 | 94 | J04 | 113 | 102 | 105 | 95

105 | 110 | 109 | 101 | 106 | 108 | 107 | 107 | 101 | 109

108 | 105 Va6 | 109 | 1a | 110 | 97 | mo | s | 116

H2 | 101 | 92 | 105 | 104 | 115 | 111 | 103 | 110 | 99

93 | Jo4 | 103 | 13 | 107 | 94 | 102 | 117 | 116 | 104

99 | I14 | 106 | 114 | 98 | 109 | 107 | 104 | 106 | 107

j09 | 113 | 12| 100 | 109 | 113 | 118 | 104 | 94 | 114

107 | 96 | 108 | 103| 1z | q06 | 15 | 111 | 15 | 101

o ' ‘ Not for Sale-PESRP
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In the table the heights are listed in a random order (the same order the
children came for the medical examination). We are to arrange and organize
this data in some manner for clear understanding to get any result. Wa gmup?
the heights as: .

90 — 94cm ;95— 99cm o 100 = IWM &
105 — 109cm : 110 d4em ; 115—119m

The heights are arranged in order of magnitude. Cuunting tha nun'thar of
heights is each group gives the following frequency table. 0

Heights (cm) Tally
90 - 94 il |
95-99 W j’f‘- %
100 — 104 O ‘ 17 _,-_

105 - 109 AT
10 =114 o W el

15— 119

P :

T
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1l

Histogram with equal class intervals

Consider the following examples:

EXAMPLE
Construct a histogram with equal intervals with the help of following

frequency.

Weights (kg) | 50-59 | 60—-69 | 70-79 | 80-89 | 90— 09 .ima-mﬂ

Frequency 15 30 ] 15 3 2
Total: 100

SOLUTION:
The following bar chart illustrates the frequency table.
Weight (kg) has been taken along x-axis towards right of ‘O,
Frequency has been taken above x-axis.
One big square along x-axis represents 1 0kg weight.
One big St;uam afong Y-t a.m represents frequan cy f’ ! {1')

B e

Ea W g man nd

] L=
s

=

.- TIT] RRE -y IR NS
skl EE 3 a=cike B 1 G HEIE tH!

tisthe area ofa bar that. gives tha impressinn of me number uf dams In a

group. 3 A
The diagram is a histogram with equal intervals. Each group covers the
sﬁh‘ie 3pan 50 each bar has the same width. Hence the area of each bar

is proportional to the numberof items in the group.
454 Not for Sale-PESRP
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Histogram with unequal class intervals

EXAMPLE

Consider the following frequency table which shows the resuft or‘
a survey on the per month pay of 100 men.

Pay (rupees) | 0- 1999 | 2000 3999 | 4000 - 5999 | 6000 9999 [10000 — 1999

Frequency 20 6 25 14 . A

SOLUTION:

The intervals of the group are not equal,
The first three groups each cover a span of Rs. 2000.
The fourth group intervals Rs.40000 twice the interval of the fi rst fhnae, ;
_ The fifth group intervals Rs. 10,000 five times the fntervaief #?Bﬁfﬂ o v
o,
To illustrate this distribution on histogram we must make:
The width of the first three bars equal. o
The width of the fourth bar twice that of the 0.
The width of the fifth bar five times that of the | relitiroz S

Now consider the i4 incomes in the group Rsé_ﬂﬁﬂ
suppose that these :ncam&s are avanfyﬁpmad C u‘ r_:
thenfheseare NRFY R T

width of this bar is twice that of the
the frequencyofthegroup. =

(W et ackamivd
_-f auxt e u‘i'-g;u
: < P

rd:mtq,r

-nr

1 .‘q.
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If we also assume that the income in the fifth group are evenly spread
throughout the group, then there is one man with an income in each of the
subgroups with interval Rs.2000. The fifth bar is therefore one unit high for

the whole group. The area of the fifth bar is proportional to the frequency
ofthe group.

H —ht i : Jum_H.;l- i
11 et v EFREA LE
-.-: H et o 3 FRTET
2limaiail t
Eaer T T tH
s
}
4 I i 1
11 - T
t 1 o I .
- L -
: III I_ r
T I '.-! I i 1
¥4 i
I T —trure
# :
4
EREaL aanasanttiasbnpnEn
i
1 T
i i X 171 - I'T
-1 1
it ::::ﬂ# 133338 T
El - H "I: I_|_, "‘ - IE 21 —-I--_ -
T 3 [
1 -m Ll ! H :
E441 154 bLRAE ARRN Bak
Hii -
A i i Symdumas T
ELEE] 1R izRanaen: T FEH
< : b =2
1t i i ¥ us
H FEAREE T R
||. ]
i
i
i
L
$ it
11 1 FEER] Ll
H H
m=r ;
- L P e
i) r e T o P A
Crinia LS LLET mE 1
E
T - LB LErsliasiass

Note: We do not use frequency fto label vertical axis, because it is the
area ofthe barwhich represents the frequency and not the height.
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10.1.3 Frequency Polygon

A frequency polygon is a many sided closed figure, It is constructed by
plotting frequencies against their class marks (midpoints) and then
joining the resulting points by means of straight lines. A frequency
polygon can also be obtained by joining the mid points of the tops uf the
rectangles in the histogram.

' EXAMPLE

. The data in the frequency table shows the mass (in kg) of 40 "
peapfe upon joining a werght loss program. . |

Represent the given data using a: '.
(i) Histogram  (ii) Frequency Polygon

Class intervals Frequency r
’ 60 70 2
7o) ']
80 —— 90 ' 8
90 —— 100 12
100 —— 110 7
110 —— 120 3
120 —— 130 2 ] i |
Total: 40 ' '
SOLUTION:

(i) Draw the axes on graphpﬂpﬂf'

(i) Title the graph. =

(i) Label the hanzantal&mm@” kg) and the
frequency. rtaa il :

fﬁ'} Scm‘s the honzun!af 1d |
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Repeat step 3 for each of the other class intervals.

B
Hi

I
L
o]

F
e e e S i 7

[

[}

-«

ERE
R et bf beoblebathe L | L1 L
b e e
N ia e N R A A ua N A e
1 ___._l.--.i-...._ | |_ B
{ ! | b J__'

£l
EERin cAESESERNGHY o)
13 ! | [ I
o i |.1 1 et
1 } L 'r e
HEm 1 i e et ST s e el
EESARENE N GLGR AR Lt A T TR

e Mg (k) ——

S

(1) Mark the mid points of the tops of the rectangles
obtained in the histogram from part A. Join the mid paoints
by siraight line intervals. Close the polygon by drawing
lines which meet the horizontal axis a half column width
before the first column and a half column width after the
last column.

=

| | Eas =
IS LEED) [
| i et bt Cali 1=

| g;--. FEEESRE:

b S

o

I
1
'y

¥ e - o | Not for Sale-PESRP
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E XERCISE — 10.1

1= Fifty Junior school children joined the school’s computer club. Their

ageswere recorded.
10| 8 | 9 | 10| 7 | | S8 Li S IOsEs
7 | & | 9| 92001 2t S NS
8 | 7 9 | 7z (70 (Fetio X eS|t ol
0| 1) 8 |10|9| 8|9 |7 |1U|I0
9 | 10| 10 | I L2on| il sy S i e

Make a frequency table showing the number of each age and
illustrate thisinformation with a bar chart.

2- The local fish and chip shop had 56 customers on Saturday evening.
They spent the followingamountin rupees.

270| 110 | 45 | 96 250 490|325 | 45
382|136 | 125 | 450 | 420 | 380 | 150 | 250
85 | 250|320 525218210216 | 120
155|430 | 250 | 40 | 510 150 | 510 | 245
320|120 | 316 | 150 | 260 | 45 | 180 | 310 ' _+._
273|280 | 85 | 280|318| 45 | 210 | 282
462|316 218(316|325] 45 [360] 315} - : ¢

use groups Rs.0-99, Rs.i00-199, Rs.200-299, 'Rs.300-399,
Rs.400-499, Rs.500-599to make afrequenwtablesiflustmtetﬁ‘edata;'

withabarchart A ke

3= The weights to the nearest gram of 30 bags of pnpcnm ﬁéfd Clos
SN Wl i ur-'lt* .

. festivalare givenas:

18 69 | 83| 75
aallh 170 76 | 63
70 | 60 | 67
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UIIJ'I

10.2 CUMULATIVE FREQUENCY

The cumulative frequency shows the total number of observations
(scores), which are below a certain value. We explain this with the help of
following example:

EXAMPLE-1

All the students of class 9 took a maths test. Here are their marks
as percentage. They have been grouped in 10. Find cumulative

frequency.
Marks in % Frequency

I'=10 3

11 =20 6

21 -30 11

31 —-40 13

41 - 50 18
51— 60 24
61— 70 14

71 =80 [/}

81 - 90 3
91 = 100 3

Total Frequency: 100

(i) How many students scored 70 % or less ?
(i) How many students scored 20 % or less ?
(i§) How many students scored 30 % or less ?

(iv) How many students scored 40 % or less ?

(v) How many students scored 50 % or less?

(vi) How many students scored 60 % or less?
(vii)How many students scored 70 % or less?
(viti)How many students scored 80 % or less?

i (ix) How many students scored 90 % or less?

]
) How many students scored 100 % or less?
Lsrdd) Howmany s Not for Sale-PESRP

wu
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SOLUTION: .
The following table shows cumulative frequencies. ]
Marks % Cumulative Frequency
10 % or less i 3
20 % or less 9 346=9
30 % or less 20 94+ =20
40 % or less 33 20+ 13=33
50 % or less 51 33+ 18=131
60 % or less 75 Si+24=75
70 % or less 89 75 + 14=289
80 % or less 95 89+6=95 :
90 % or less 9§ 95+ 3=98 :
100 % or less 100 98+ 2= 100

EXAMPLE-2

The marks in a science test are given in the table
Complete the cumulative frequency.

g
I

A
.

o

i
Wi SN

NEFYY

AL i Ty = '.-*:, et ’

:--:. et =
r“ 71-80 d0 |
g0 = lap & =é

Marks | Frequency | Marks Cumulative fre
1-10 5 loorless |
11-20 6 | 200rless | B
21-30 7. | Juorieas)| i
3140 16 | doorless|
41-50 23 | soorless | |

| si-60 18 | ooorless |

| s1-7 720028
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SOLUTION:
Marks | Frequency Marks Cumulative Frequency
r 1-10 5 10 or less 5
11-20 6 20 or less H
21 -30 8 30 or less 19
31-40 16 40 or less 35
41— 50 23 30 or less 58
51— 60 18 60 or less 76
61— 70 12 70 or less 88
| 71-80 10 80 or less 98
81 - 90 2 90 or less 100
91 - i00 0 100 or less 100

* 10.2.2 Cumulative Frequency Polygon
‘When the cumulative frequencies are plotted against the end points of

called a cumulativ
r-i""‘

-I-

g ﬁxsrasuits

their respective d&s‘ﬁ intervals and joined together, the resultant graph is
fﬂaquancy polygon, or an ogive.

fan ﬂgws EEI'I he mnsiderad asa Iine graph of the cumulative

Number of Fish Caught| Frequency
i == 3
5 ——10 5
0 —s 6
( 8




UNIT- 10

261 BASIC STATISTICS

SOLUTION:

Find cumulative frequencies, draw the axes on graph
paper, title the graph, label the horizontal axis “Number of
fish caught” and the vertical axis “Cumulative frequency”.

| O
I *
. '_-:-_—'ﬁ e

Number of fish caught | Frequency ()| Cumulative Frequency (cf)
R 3 3
5 ——10 5 J45=8
i——1Is 6 8+6=14
15— 20 8 14+8=22
20— 2% . 22+4=26
=) 2 26+2=28
Total] Lf =28

Plot each of the cumulative frequencies against the end point of
its respective class intervals. '

The first point of an ogive curve has a cumulative frequency
value of zero corresponding to the lowest possible value of
the initial class interval. Therefore the first point of the ogive

will be (0,0). : |
The next point will be (5,3) followed by (10.8) and so on. Connect.

———

each of the plotted points with straightline segments. i.
I, L :
. = T __*':Jl:'.":"l"l
HEREE S |
' - ] _ :
EE ) R .
T 25 AT : <
. mEEsl. H" I
SEEEC A I
£ = 7 e [ B -_.-._1-,; 3 :""-:'.'r'z':'
A __g A !; ':'r\-.' _"___‘ E CJ :'1|11—"1I-
.’-_ EiL X £ H;.:_:’. "'«‘ R
' SRS ;
- i o e ] O [ R =
- Ley ¥ =i T [ b 2 e ] 2 1
o = i tl b . 2t T
\h; (A 3 ] B :
R o AT i T
o) i i A i el 1] =
.f!'."l |. I;‘.. ] I - '-é 'E,
= By i [ S :
M i f=]EE
----- s = = =
1 ¥
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E XERCISE —10.2

I- Draw a histogram to represent the frequency table in each of the
following tables.

(i) The table shows the distribution of ages of /00 people attending a
school function.

Age (vears) | 0-19 | 20-39 | 40-59 | 60-79 | 80-89

Frequency 43 24 17 10 ]

———

(i) The table shows the results of a survey on the weekly earnings of /00
sixteen-year old boys.

Weeldy earnings | 0-9 | 10-19 | 20-29 | 30-39 | 40-49 | 50-59
Frequency 45 10 11 21 10 3

(#) The table shows the distribution of the average marks of 40 children
inthe end-of-year examinations.

Average mark | [-20 | 21-40 | 41-60 | 61-80 | 81-100
Frequency | 2 4 Ll N 2 3

2. Following histogram shows the distribution of the times taken by 50
children to go to school. Construct a frequency table from the

histogram.

T

Not for Sale-PESRP
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3- Following histogram is based on the number of hours that 30 children
spent watching television on a particular Saturday. Construct a
frequency table fromthe histogram.

10.3 MEASURES OF CENTRAL TENDENCY

Mfaasures of central tendency are summary statistics which measure the
middle (or center) of the data, These are known as mean, median and
mode. .

(i) The mean is the average of all observations in a setof data.
(i) The median is the middle observation in an ordered set of data.
(iiij) The mode is the most frequent observationin a dataset.

10.3.1 Calculate Arithmetic Mean or Mean, Had_i:_m, Mode, Gmﬂric 3
Mean, Harmonic Mean from Ungrouped/Grouped Data >

Arithmetic Mean by definition e e
By definition the Arithmetic mean of an ungrouped data is obtained by
adding all numbers (scores) in the set together and then the total is
_ divided by the number of scores in that set. %
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et Sum of all scores

Ar etic Me =

Ari_t&m gt Humbert;f' scores
'Bolinallyhs ls wntl:en as: x= %, Where the symbol "Z"

\"‘—

H{Bnﬁm data are grouped into class intervals, the actual values (or data)
ar.aﬂiﬁf in auch ‘cases we are to approximate the real values with the
% gppl ts of the intervals into which these values fall. If ‘x’ represents the

: | [nrciass cantar;l of each class interval, fis the corresponding
> froqu cyahdﬁpﬂﬂ |sﬂ1etotal number of observations in a set. Then

 Arithmeticmean = x = 2%
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EXAMPLE-2 -'
Find the arithmetic mean for the following distribution sﬁam'ny
marks obtained by 50 students in mathematics in the annuar‘ exam.
Marks | 20-24 | 25-29 | 30-34 | 35-39 | 40—44 | 45 .-. 9| 50-50
Frequency i 4 8 1 15 9 2!
SOLUTION:
Marks Frequency ( . Class Mark (x) i3
20- 24 ! 220 22
25-29 4 27 . ,;I{‘H‘:i-w-_
30- 34 8 32 40 —
35-39 1 37 407 - ‘
40 — 44 15 42 630
45— 49 9 ot a7 . 423 5
50 - 54 2 32 _&m;

x=

S(f) _22+108+256+407+630+423+104

" _ 1950 % oy i

7501k SR
=39 markfs 2
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S = 22

(ungrouped data)

(grouped data)

'| L1
- D

aﬂomaanfrom#whﬂowfng values using formula:

n

ﬁ@famm 186, 193, 195.
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EXAMPLE-2 ) st

Find the mean weight of 120 students for the distribution of weights
in the following table. Using formula:

N -

¥l
rf

Weight Class Mark | Frequency
(Pounds) x) (i}

D=X— 1443 /D N
10 - 119 114.5 i =50 T =i '

120 - 129 1245 4 -20 = |

130 - 139 134.5 17 -0 | =170 |

140~ 149 | 1445 —A4 28 0 | eoiuil; i

150 = 159 154.5 25 10

160 - 169 164.5 18 20

170 - 179 174.5 13

30
180189 | 1845 0 N
— e

190 - 199 194.5 5 50 pir

200-200 1| s )0 2N (R
200219 | 2145 il 70
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Median (ungrouped data)

‘The median ismiddle value of any set of data arranged in numerical
order. In the set of n numbers, the median is located atthe %‘i thscore.
The median is:

« the middle score for.an odd number of scores arranged in
numerical order.

~ = the average of the two middle scores for an even number
of scores arranged in numerical order.

EXAMPLE
Forthe datasets, 2, 4, 3,4, 5. 4. 5. Find the median.
SOLUTION:
23444556 (Check the scores are arranged in numerical order)

23444556 (Locate the position of the median using the rule
MTI where n=8. This places the median as the

4.5th score = 4th score — 0.5 (5ih score - 4il score)}

?Mﬂ!hﬂ'nvémgnfmmmgj
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EXAMPLE

For the given data estimate the mediann.

_C1ass interval Freqﬂ":;"m-" G”T"'J'aﬂ??_;mqmnw:
60 — 70 5 5
70 - 80 7 12
80 - 90 o 22
90 — 100 12 34
100 - 110 8 2
10 =120 3 45 A
Total 45
SOLUTION:
Draw the ogive.

s - wand i - ru Y T T
FE HEE T b
e . A TR
1 FTaanmeadREs fooems-
¥ adad S R R REEEt 1 -1
- i
+ I C e R e
i LY
T 3 - =
H
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Locate the middle of the cumulative frequency axis, thatis 22.5 and
label it.

Draw a honizontal line from the point to the ogive and then vertically
to the horizontal axis. Read the value of the median from the x-axis.
The median for the given data is approximately 90.

e e S T P T

wn may
rEmwnp

- '—-T S .-.-..-_{:_ e

Mode (ungrouped daia)
The mode is the score which occurs most often in a set of data.
Sets of data may contain:

(i) No mode: That is, each score occurs once only.
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EXAMPLE ' o<}
Forthedataset 6, 2, 4, 3, 4, 5, 4, 5, findthemode. - _
; "o A g

We work through the set and see that value in the data which
occurs the greatest number of times. The modis 4.

v

444556 :
1 81

23

Mode (grouped data)

We do not find a mode, because exact scores are lost. Wa c:an _
find a model class. This is the class interval that has the hEghaﬁi

frequency. -
0 W
EXAMPLE O

Find the model class from the following table. g

Class interval Frequency _ -

60— 70 e

70 — 80 o

aa_m - Iﬂ. - Lo

gﬂ._ .fm J i i'i ' :15::1.? Ig
— II.

100— 110

...........



272 UNIT-10

tric Mean (ungrouped data)
,'_ El'rairln mean '*'ﬁ"“'bf a set of n positive values x,,x,,...,x is the

L




— UH"- s 21 mMJ - , |
This is SDmEtImES called the weighted geometric mean with weights e |

JiSies | 4
EXAMPLE | « TURE

Find the geometric mean for the following frequency distribution.

SOLUTION: ._
HereZf =2+3+4+1=10

G= (x:r*. xj’ xf* Eik

(7. @’ 3. @)y

1 s

= (Ix8x81x4)"° -
PR
= (2592)"1° = 2.1946 S

Hmnitll&nn (ungmupad dnhl]
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<" EXAMPLE

Find the harmonic mean of the values 2,4 and §.

| 3 Jie W3 3x8 At
SOLUTION: H—£+£ :'.—""’2"""_5_ o = 3.43
8 8
The Harmonic Mean (grouped data)

Letx,, x,,...x, represent the class marks and f}, /,--f, as the

corresponding class frequencies (where fitfh+m+ f, =2 f, =n).

i ks, 1
Then the reciprocal of the class marks will be x—xif- . Since the
3 Ji=ng k

reciprocals occur with frequencies f;, f,,-f;. The total value of the

- reciprocals in the first class Isf— in the second class is {"1 « inthe
i 2

J ._ * The harmonic mean is defined as:
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10.3.2 Properties of Arithmetic Mean

Following are the properties of Arithmetic mean. Ll
(i) The sum of deviations of values from their mean is zero, symbolically: W
Y -X)=0orkf (x-X)=0

(i) If n, values have mean x,,n,values have mean x,,.,n, values
have meanx, , then mean of all the values is:

E = HIXI +HIX2 +'---+HEXL e = '."': 1
= = = ...;r

;i “} +n2 +“.+Hk

n; Xy v G

M-

i
o

IM""
=

&L

_|.r" I -

[

(=8
—_— b -

—w :J'",.";'

(ifi) The sum of squares of the doviations ofthe values x;mﬂ!"}' hiE
value “a” is minimum if and only ifa= - X, symbollﬁﬂ“}'f;@ .@?ﬁ«

a minimum if and only if a= X
10.3.3 Weighted Mean and Moving Average MG
If'x;;x,,...,x* have weights w s w,.mbnit'he-wéiﬂﬁﬁﬂ" i
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Moving Average

The average calculated by using “n " consecutive values of the observed
series, for example we have to calculate 3 year moving average, then we
take first three values from the series, add them and place against the
middle of its time period. Then repeat the operation by dropping 1st value

from the beginning and including first value after the preceding total.
Mathematical form:

1
a, = Elﬁ’; +y;+ ;)

|
a, = E(yz + y; + ¥, ) and soon.

Quartiles

We know that the median of an array is the middle value (or the mean of

the two middle values). It divides a set of data into two equal parts. There
are certain other values which divided a set of data into four equal parts

called as first, second and third quartiles. These are denoted by Q,.0,and
0, respectively.

The first and third quartiles are also called as lower and upper quartiles

respectively, The second quartile is the median.

0, = value of (-’—l:—‘f)ﬂ: item.
0, =value of 2[%1}‘.& item or (’%—I] thitem.

O, = value of ﬂ—’#'t& item.
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EXAMPLE

Find all the quartiles from the following marks nbtamed by 20
students in stalistic test.
53 74 82 42 39 20 81 68 58 28

67 54 93 70 30 55 36 37 29 61

SOLUTION:

The marks of n=20 students are arranged in ascending order as
follows:

Wi

20 28 29 30 36 37 39 42 53 3
55 58 61 67 68 70 74 81 82 93 3

0, =value of [”:"):& [‘?ﬂ; I)r.h or.j_.zjf.!:- itern from hefow

‘' Thevalue ofthe 5th item is 36 andthat of the Gthitem s 37. Thus the
first quartile is a value of 0.25th of the way between 36 and 37, which . i

is 36.25. ing aer IR

b

Thus Q}=3625 - m'r 7

! pa

J(ZT-UHW

0, =vafueafz(””)m
(median) 4
from below.

the second quartile is 'a-wafué?offi?.-ﬂﬁ-'t':]_‘.ﬂi"é:h?‘i_!: e
which is 54.5.

o= value of {““"i*;ﬁar* '{"".
!t‘em ﬁombefow
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u:mmgms of 100 students in an examination are given in the

- Marks No.of Students | Faru2ve

ST 4 —10 2 2

- L ——20 12 14
r':l.___ x:ﬂ :u}a:' R 2 ———37) 25 39
‘.?1‘_ L 31 —40 29 68
et W1 t_tsp 15 83
& | S e 1)) 10 93

Esnokeona |uibl =70, - 97
- 71 — 80 3 100

siE 4 {
(R e e i b |
ZENALE
--
|
1
|

e

— ) r - 1 -'
1 0 s L

R RIS {-

i B3 iy
B b bt t

] » = 22
T ¥
L
= 1 54 o .

e |. g '#}ﬁ'_{y'I o
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=
10.3.4 Estimate Median, Quartile and Mode Graphically, i
Graphic Location of Median ; ['
8 |
The approximate value of the median can be located from an ogive : o
(a cumulative frequency polygon). In an ogive, the median is the value = N

of x corresponding ta% . Thus to locate median, we mark % along the

y-axis and draw a perpendicular from this point of y-axis and extend it
so as to intersect the ogive. Then we drop a perpendicular on tF -
x-axis from the point of intersection. The point at which the
perpendicular intersects the x-axis is the value of the median.

Class-intorvals | Frequency | ETESTYS i
60——70 5 5 N |
70 —80 7 12
For the given data estimate 80—90 10 22
the median, Mode % 100 12 34
100——110 42
110——I120 : 3 45
45 —_—
I i
fi) Draw the ogive ' =
(it) Locate the middle of the -
cumulative frequency axis, i
thatis 22.5 and label it. T
| 7 BEEEEREDC .
-1. 1 ; 'L:_?FT:’.-_,_,E.I 1 S
(i) Draw a horizontal line from [ 1L - T e EEEE] -
this point to the ogive and — By a8 2 5 i 30 T I 8 O
foen yectioally,ic the SE:8l —H - : e = HE = .—F‘:_Tf |
horizontal axis. IPE '”r_ :.I'r."“-;: .:r:'-—i,r_;_j'u_' i 1'-|I{~':'L_-!__-h_:-“
— T v, o ) 0 T T R [ (M R B B e
] +H- T ] B S '_Ig“-‘ = = '=IL('
 (iv) Read the value of the O o 0
i ] Manfrml:hﬁ!-&ﬂﬁ i RS ':q;i._hi:q: I 5N B
Thnmndlanhrmdﬂﬂ g 7] R A
~ datais approximately 90.
I: -I'.-II-% =
e T T ,:-.- |‘—,-_u
A
L bk
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EXAMPLE
Calculate mode by graphic method from the given data.

Wages
R

20— 135

125 —130

130133

135— 140

140 - 145

f45 - 150

f

10

30

40

23

20

I5

SOLUTION:

Wages in rupees are taken along x-axis while the frequency
along the y-asix. One big square along x-axis represents Sunits
while one big square along y-axis represents 10units. We join the

extreme ends of the bar with maximum frequency 30 and 25 as
shown in the figure.

The two line-segments AC and BD cut each other at point P. We

drop a perpendicular from P which meets x-axis at M. The value
of Mis 132.

Thus Mode = 132.

B T T T T T I L
AT ST T T
} 11 1 v Ty i e
s HH
HHHHE S
R EEHaN seia s P
e e hia e L L
P e
b s HERE T e T
J: TEEi = '-I‘r='---:‘-"r'1"-!-.L : dakad
I t'ﬂ b e
331 EwE Ex B! FRdT LTTE ] t
L e HEEH A s RRRERE
TH* [ = £ }
; T3 — - - 1 E
= Eiad Lok : o gt FEYTN A Eannasay
ISk Th s HHE :
reie, L SRRV ERE Ehvp I RERREE H -
S fime | 21 I iE i ;
E- e fraseria - 3 HE I maal i
SR el I ' i
R e T e R ! aialiiil i
T T
- Siie =Pty > ' H il T mEANEmEEm ¥
s ireeanen | A ppieITs f ] (haa & R -
- - 1 e e i 2 ey dRiEw x 4 L
:‘1: TE i ' - - I Rt _1 i -
f5as i Fret] e |
-y il e r= 41y
i T :l-q:{: 25 TR T HE
Bt FrEH : | sraibeepitmmpaarsa i bibE ITit
Bo FES IRt L S
L R T : tdlasinacenm
CEERIE
i FEEHE
FH
-1 =
o ] "
o4
11 4
-
4
i salgh - H
== S felanhannd ki 5
1H HHEE
i TH sziddlE
qH3 :
T - Tat iy 5 §
-l - e :
r i H'“:m
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Graphic Location of Quartiles
EXAMPLE

The following table shows a frequency distribution of grades on a final
examination in mathematics. Locate quartiles graphically.

Grade 90-99 | §0-89 | 70-79 | 60-69 | 50-59 | 40-49 | 30-39
No of Students | 9 32 43 21 11 3 I

SOLUTION:

For the graphic location of quartile, students are shown in the following
table. We write the given data as follow:

Grade |Number of Students (f)| Class Intervals Cumulative Frequency
30-39 I 20.5—-39.5 1
40-49 3 39.5- 495 4
50-59 1 49.5 — 59.5 15 |
60-69 21 59.5 - 69.5 36
70-79 43 69.5-79.5 | 79
80-89 32 79.5 - 89.5 1r {
90-99 9 89.5—99.5 120 [
: i
gE| H !
27 s “'_\_r'--"f. b
I 7 - *_;;_'-7:\":-.'5;
P TEE e
: & f ‘ i Lt:__j 38
A B JHEEE
i =axaliggsy: H
gmman 5

- —— e
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LIF
1

[ XERCISE - 10.3

1= Representthegiven datausing Frequency polygon.

(i) The table shows the distribution of marks of 30 childrenin atest.

Marks 0-39 | 40-49 | 50-79 | 80-99
Frequency 8 8 | 10 4

(i) The table shows the distribution of time (in seconds) taken for 40
childrento complete the obstaclerace.

Time (second) 1-40 | 41-50 | 51-60 | 61-70
Frequency 8 15 7 10

(it) The table shows the distribution of weights of 30 bags of chips from a
fish and chipshop.

Weights (grams) | 1-50 | 51-60 | 61-70 | 71-80
Frequency 4 8§ | 14 | 4

&v}'metablegwe& the distribution of marks of 100 students in an end-
of-terms mathematics examination,

0-29 | 30-39 | 40-49 | 50-59 | 60-99 |
st ae |16

f central tenden in the preceding
mean, maegian, mode) which

¥ . ._.l'.lhIt
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For this let us consider the following distributions. ol o | :
SEL SN i
I 63, 63, 63, 63, 63, 63, 63, 63 Tl d 1

LET EARSEL AL

_zll B 2, 62, 62, 63, 63, 64, 64, 64 X =63 &

130 48.49.57,63,69,68,74,78 X =63 Ik

4 404l 47,32, 62, 87, 88, 94 X =63 'Ii
II i

The above mentioned distributions have the same mean i:e 63, but these r.
distributions differ greatly in their dispersion, i.e. the extent to which the |
values are spread out from the average. - : f

1

Though there is a great difference in the dispersion of the values pf the B .
distribution, yet each of these distributions is described hy the.gamﬂi i |
mean, i.e. 63. We therefore need a measure to see how dispersed the il

datais. i by o
The measures used for this purpose are called "Measures of Dispersion”.

The simplest measure of dispersion is range. Ranga . the
between the largest value and the smallest value in :
smallest value is denoted by X, and the largest value is denoted by.
then the range denoted by R is givenby: . b W

R=X,—X,
FOI' Exﬂmple 4 ! y Vo=

For the set of values 6,8,13,11,18, 2?23 .
R = 2?—’ '_"rzf'“

EXAMPLE
and the range for the

------
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nﬁa is defined as the square of the standard deviation, i.e. the mean
af squarad deviation from tha mean. Itisgiven by:
TN

e e S *"‘:X" (for ungrouped data)

ES = 7
K _Zfe-X)

;If ——————(for grmgped data)

) !

G e o

positive squara root of the mean of the squared
lues from their mean, The standard deviation of a
5 rennenn X, 1S denoted by S, where:




UNIT- 10

Thus standard deviation = 5§ = 3.63318

Viariance =

EXAMPLE-2

n
= 10.86

Se-X) _76

7

Find the standard deviation for the frequency distribution of
marks obtained by 50 students in English at a certain
examination. Also find the variance in this case.

Marks

20-24|25-29

30-34

35-39|40-44

45-49|50-54

Frequency I

8

LT V1S

9

SOLUTION: Here

[
1" requency
Marks t?}

20-24 I

25-29 4

30-34 8

35-39 | I PRI
10-¢4 | I5 12 630 3 _‘9? M*w_
45-49 9 7 | |52yl “@ : "

50-54 2 52 1040 | IS LN _@i_j e

n=X f=30| .

Thus standard deviation =
- o SR g :

g gl

liE_'l'-
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E XERCISE —10.4

Construct a cumulative frequency polygon (that is, an ogive) for the
‘givendata.

(4 The table shows the distribution of weights (in kilograms) of 60 boys
oftenyearsofage.

Weight (kg) | 31-36 | 37-39 | 40-42 | 43-45 | 46-54
Frequency | & rowlsrsl a2 (a2

(i) The table shows the distribution of times taken (in minutes) for 50
children of five years age to eat theirschool dinners.

Time (minutes)| 4-5 | 6-7 | 89 | 10-11] 12-15 [ 16-19 | 20-29
Frequency 5 4 10 9 6 6 10

(i) The table showsthe distribution of the ages of people boarding buses
atthe busstation between 08.30to 09.00in the morning.

Age (vears) 0-9 | 10-19 | 20-29 | 30-39 | 40-69
Frequency 10 20 30 20 15

@) [ Classes | 510 [ 10-15] 15-20] 20-25 ] 2530

Frequency 0, | 15§ 20 | 30 i3

| » .Thbﬁ“ﬁ'lﬁ-ﬁiﬁﬁ'iﬁe.ﬂis‘tﬂﬁuiioanweights{ku_ograms}ufmnpeupfe.
I

ight (kilograms)| 50-59 | 60-69 | 70-79'| 80-89 | 90-99 | 100-109

[
274
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Review Exercise — 10

1= Encircle the correct answer

(i) When a bar graph is constructed, so that the area of each bar is proportional i ¥
to the number of items in each group is called. il
(@) curve (b) ogive (c)  histogram (d) bar diagram "
(ii) The summary statistics which measure the middle (or ﬁarnter] of the data ) '
l is called: | | {5
(a) mean (b) mode ' § )
() median (d) all of these | |

(iii) If all numbers in a set are added together and then the total is divided byﬂn i
number of scares in the set is called -

(&) mean (b) mode c) madian_ (d) weighted mean A . |
(fv) The middle values of data arranged in numerical order is called =
(8) mode (b)  median (c) mean (d) gmm

(v) The score which occurs most often In a set of data is calied
(8) mode (b)  mean (c] median (d) gumum'icm .’

%

: ﬂ o £ = a _d |

(8) mean value of KXo rme

(c) geometric mean (d) wei

0

(a)  harmonic mean {b) mode. ""JA "ﬂ 0

is called

(vii) H =

N —

fﬂ} arithmetic mean

()  geomerric mean




2. Fill in the blanks.

to the number of items in each group is called a

(i} The summary statistic which measure the middle (or center) for the data
is called

number of scores in the set is called

(i) When a bar graph is constructed, so that the area of each bar is proportion

(iif) If all numbers in a set are added together and then the total is divided by the

(tv) The middle value of data arranged in numerical order is called

(v) The score which occurs most often in a set of data is called

X+ X+ Xg kX
fanes? sy “is called the

(i) X=
n

(vii) The nth root of the product of the values of a set of n positive values
is called -

(vi)) H =Tjn is called the
E i

(i) Xw= EE“I is called the
W

o~

(x) Z(x,—f)=ﬂ|5 one of the properties of
3- Find the standard deviation of the values 2, 3, 6, 8, 11.

4- Find the standard deviation and variance for a set of ungrouped
values, when n=15, ¥ (x-x)’ =1444

5- Forthedata3, 5, 6, & 8, 9 10, find
() Mean (i) Median (i) Mode

6 Findthe mean, medianandmode forthesetofthevalue

e T
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|
_— |
|
i

1
When a bar chart is construed, so that the area of each bar is

proportional to the number of items in each group is called a
histogram.

Cumulative frequency is a running total of class frequencies.

When the cumulative frequencies are plotied againsttheend |
point of their respective class intervals and joined together,
the resultant graph is called a cumulative frequency polygon

=t

orogive.
These are summary statistics which measure the middie (or : 1
center) of the data. \ i ]

To obtain the mean of a data, all numbers in the set are added
together and then the total is divided by the number of scores
inthat set. :

T

The middle value of data arranged in numerical order is called
median. ; E

'| .
: = — - TR e I Y T

o T e e
. ==

The mode is the score which occurs most often in a set of
data.

Arithmetic mean of an ungrouped data is obtained by adding
all numbers (scores) in the set together and then the sum is
divided by the number of scoresin thatset.

The geometric mean “G" of a set of n pc Vﬂll-lﬂf-
X,,%,,....x, is the nth root of the product of the values.

The harmonic mean H of a setof a1V
reciprocal of the arithmetic mean
values. -




SUMMARY

i

Variance is defined as the square of the standard deviation,
i.e.thamean ofthe squared deviation from the mean.

The simplest measure of dispersion is range. Range is the

difference between the largest value and the smallest value in
the data.

The average calculated by using “n” consecutive values of
the observed series, for example we have to calculate 3 years
moving average, then we take first three values from the
series, add them and place against the middle of its time
period. Then repeat the operation by dropping 1st value from

the beginning and including first value after the preceding
total.

-Standard deviation is defined as the positive square root of
the mean of the squared deviations of the values from their
mean, The standard deviation of a setof n values, x;,x,,.......x,

is denoted by S.

If x,.x;,-x haveweights w;,w;,-w,  thenthe weighted
arithmetic mean or the weighted mean (denoted by x, )is
defined as: : ‘

X — =i

L k

Z it

fuf
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Aﬂ!\\'&l’s : ' e

Exercise 1.1
[ Jg ' fj 17 J d " 7 e T i : . i
1= (i) 30 {ii) 0 {5ii) 7 {fw) g v ;;_ (vi) % fvi) _z% (vitl) % {
2{

Al 1 7 , AT
-{f..ﬂ i‘ f‘l’} :‘I‘ (.r:.J :fﬂ_ﬂ f:'I'fl_,] le

«

- () 75% (i) 60% (i) 16% (iv) 65% (v) 124% t‘*'_fi'-"'f-ﬂ; 'ﬁ'fﬁ-iﬂ;ﬂi""

("ﬁg 266.66 % fix) 160 % Iﬁ:}g?.j'% rxﬂ ﬂ??,j'% f&fﬂ 525% o .
Y 0047 (G058 @09z (o8 (orz e o |

(Vi) 1.80  (viii) 1.45  (ix) 0.055 (x) 0.0533  (xi) 0436 (xii) 0.583 .:
(W 30% (i) 90% (i) 125% (iv) 139% () 172% o) 2% 0 .

(i) 264%  (vii) 341% () 84.5% () 178% () 158% (xil) 6:5%
i ) 2 31 il
5- (i) 80% (iii) $o04 () 25.62% () =2.044

. =

Exercise 1.2 oy el

I 33%  218% % 12% 4 () P=208.C=681=48B=76 @) 19% |
5 Math 6 27.78% 7. 500 pages & Rs.7500 9= 20%

Exercise’].3"" i S

AU RPN COR RO Rl

L @109 @)i6:1s (i) 25:21 (W) 136 (YAl
i) 1250 (vii) 3:4  (viii) 3:7 (ix) 615 : o0t Sl e TR

3 (D 14:9 (i) 3205 {ii) ":g_'gii?f wad, vintvalf

1523 gy 2030y fiii) 23112

216105 3 34

L <] i -'.":'?‘-‘;}'
4 (i) 2:3 (i) 1:2
=T SA Rl '




Exercise 1.5

1- 20 2. Dsnis 3 Sliters 4 5km /S he
& days - 6 120 bicycles 7- 864 fans 8- 720 soaps
§-  Re 2240 10- Rs 15200 11- 110 cows 12- 2700 boitles
- "
Review Exercise -1

1= Encircle the Correct Answer.
b ()b - (ii)a (id (We ()b (vii)c fviiida f(ixJa (c)b

2- Fill in the blanks.
| o#s0 @ ;E' (i)28%  (iv) 67% (W29%  (vi) aniecedent
* (vii) consquent (viii) extremes (ix) means (x)10: 9
3 30% & Rs.7000 5 (1) 2:0 i) 22:5 (i) 11:3
& 2:3 7- 16days & Rs.9720

Exercise 2.1

| 1 Rse27750 2- Rs.7500 3 Rs.I5000 4 Rs.36250 5. Rs.60,000
| & Rei7s00 7-'widow Rs.93750; son Rs.262500; daughter Rs. 131250

8 widow Rs,50,000; daughter Rs.87500 9- Rs.3,75,000
| 10- widow Rs.2,50,000; son Rs.8,75,000 -
11- widow Rs.60,000; son Rs.84,000, daughter Rs.42000 12- 100,000

Review Exercise 2

ncircle the Correct Answer ;
¢ (fiifja fhya (e (b (ija  (vipe (e (¥ a

ﬂp!{?% ! 1{!!?35-:!_"9&, -~ (iv) Rs.5000 (v) Rs. 10,000

4500 5= widow - Rs.5.62,500, Sons : Rs. 19.68,750
. 8,40,000 each, daughter Rs.4,20,000 each.




Exercise 3.1
| 1= () Rs 045 (i) Rs. 1463 (iii) Rs. 10560 fiv) Rs. [ 19700 fv) Rz, 494.40 (Vi) Rs. 729.60 -
2= Rs.2.73.000 3« (i) Rs.640 (i) Rs.925 (i) Rs. 1560 fiv) R=. 3000 fv}Rs.?’I:
; _
4 125% 5. 25 % b Rs, 1260 7- Rs.213 & Rs.i2I5
- r {
Exercise 3.2 |

1= (i) Rs.684.32 (i) Rs.2622 (iii) Rs.364.08 2- (i) Rs.560 (ii) Rs.975 (iii) R5.2500
5% 8- 7.5 % 5= Rs. 400 6 Rs.920 I- Rs.]1730.60 B- 200

Exercise 3.3 -|H
1= 60.000; 40.000: [,00 000

|
-2- Ali's share Rs.22, 500; Danival's share Rs.33,750; Abdullah’s share Rs.56,250 . ]1
3 I80: 240; 300 : :

& Profit Ist partner Rs.1,00,000; 2nd partner Rs.1,50,000; 3rd partner Rs.3,50,000
Amount Ist partner Rs.600,000.2nd parter Rs. 900,000. 3rd partner Rs. 2100, Mﬂ |

5« 39200 6- (a) Rs.70 Total amount Rs. 134 | . ]
Review Exercise 3 Gl | *
1~ Encirce the Correct Answet ; :
{ij c (Hb ()b (Wb (Va

= Fill in the blanks.
{'ﬂ cost price (i) sale price (ifi) profit (i) -—-::Iﬂﬂ v 100 - w

3-55% 4 166% s.mwmmm? i-ﬂimﬁﬁmq_

—_— e T——

Exercise 4.1
1- 161.406 2- Rs.111724.5 3 LowsRsl5 :
&= (1) Rs.12615 (ii) Rs.12517.42 (iii) Rx.97.58 5= (i) Rss 4. !’3
| & 15772 7- Profit = Rs.1099.58 (B Prﬁﬁﬂh.fm.hﬁ'

] '!- TThwngsuppﬁmbfcwa.ﬁﬂﬂﬁiﬂ (ii) ReI85737
x Exemmu s

I !r Rs. LI 2= Ry, 132 .!- 10 years:

? i‘a,JRs rs:'m Ry. 18720 rﬁ,i wh- 2k

i 'r
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Exercise 4.3
1= Rs. 152050 2« Rs.88.50 3- Rs.65000 4- Rs.7084 5- Rs 3600
&= Rs. 35000 7- R 15749 8- Ry 3600 9- Rs.6480
3 Exercise 4.4
- Amount of Yearly Half yearly | Quarterly Monthly
policy premium premium premium premium
1. () 50,000 | 2250+ 125 1235 641.50 213.75
1 | @) 100,000 | 4500+ 200 2444 1269.00 423.00
(i} 150,000\ 6750 + 200 3614 1876.50 625.30
{iv) 200,000 | 9000 + 200 4784 2484.00 828.00
2- Rs.(50,000+ 1, 20,000 + 4500) = Rs. 1, 74,500 3 Rs.(1 50000+ [35000 + 21500 +0) = Rs, 406500
4= Rs.700, 000, Rs.159050 3= Rsd,32.250 b Re.(36.125+32502.50)= Rs.68.637.50
7- Rs.(26,250+23,625 + 21,262.50 + 19136.25)=90273.75 henefit Rs. 9726.25
8- Rs. 800,000 (approx. ), Rs.23400. Zera,
g Exercise 4.5
| = (a)iRs.90 ii. 25% (b)i Rs.150 ii, fﬁé?ﬁ (c)i.Rs.3000 ii, 12% 2- (i) Rs.2l (i} Rs.288

| 8- (@)i.Rs.236 il 18% (B)i Rs.517.50 if. 15% (c)i Rx.1960 ii. 22.5%

& (@LRe.63 i 7% (B)iRs.200 i 15% ()i R.75 i .’6%%
- S (PRs.3716.80 (i) Rs.5I6.80 (i) 16.15%

| _ Review Exercise 4
s - Encircle the Correct Answec
. .ﬁ] a (b (iij)a (e (v a (vi)a (vii) a (viii) ¢ (ix) a
| 2 Fillin the blanks.
ﬂl m (ii) pay order (ii) ATM (iv) profit (v) rate
Jo ) markup (i) premiun (i) insurer (%) insured

50~ & Rs.700,000,Rs.159.050 5. Mirkip Ry2.770  Prinicipal Rs.27.230

’ -Eﬁmi’sﬁl

F Rﬁﬂa?jﬂﬂﬂ.?ﬂ:ﬂ 6 Rs. ms.m 7- Rs.21375

"{,;, -H" =

s




Exercise 5.2 e

1= (i) Rs.5124.29 (ii) Rs.9168.056 (iii) Rs.3622.84 (iv) Rs.950.12 ' ‘
(v) Rs.14771.5 (vi) Rs.9848.75 \ -

2 (1) Rs.1155.39 (ii) Rs.718.09 (iii) Rs.1540 (iv) Rs.1021.41 i |
3- () Rs.3153.50 (i) Rs.3808.00 (iii) Rs.4462.50 (iv) Rs.1606.50 - ' l§ = [
(v) R5.2856  (vi) Rs.1874.25 i

Exercise 5.3

1- 48hrs,Rs.1920  1- Rs.4800  3- Rs.07640 & Rs.26500 5. Rs41,500
6- () Rs.1975 (i) Rs.2725 (i) Rs.2875 7- Rs.10,800
Review Exercise 5 ;
1= Encircle the Correct Answer. :
(a  (iijb Giija (Wb  (wWa  (via  (vijc T
2- Fill in the blanks. i
(i) tax (i} direct tax (iii) indirect tax  (iv) sales tax (V) exerc _
(vi). property tax  (vii) income tax  (viii) Rs.90,000 . (ix) Rs.1200 (x) 4,530,000
3- Rs.19200 4 Rs.24750  5-Rs.15867.37 SR
6 (i) Rs.1017.48 (ii) Rs.736.02 (iii) Rs.989.23 (i) Rs:1055 1= Rs70300° 5 '. é
Exercise 6.1 il

il

| T Redical \[3; Redicand 3 (ii) Redical Jaj Redicanda (i) Redical NT1
' (iv) Redical \J6 ; Redicand6 mmmsr Redicand (i) Redical 13

W e pa? Wa _
% @55 Gi) Yeda i) BLi )3
i) Yrr000y ;100 (witi) BB

) a*  (ipa i) 3 (i 20 b

s

m 2

| vy a2
L Wl 1 % T

s 0VE @GR ﬂiﬂﬁ’mﬁ iy




Exercise 6.2
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Exercise 6.4

- M3 @3 o MI Wi )7 | :
2- ) LFITO (i) 0.7996 (i) 1.7873 fiv) 3.7559 ﬁr_,l 54771 - 1 l
8 () 0804s (i) 18044 (i) 3.8044 & () 0.01090 (ii) 1444 (iil) 26530 f r
. h . = = | b
. \
Exercise 6.5 f-
|
-2 )2 () 2 1 ()3 (e (M2 ()3 l
2 -
i 13472 % 22, 1 13%0. 57.86 x 4.385 {
S () log x 22.79 b iog 2213%0354%7 i fﬂs_:r._s&x{.iﬂ_ e
5 3 2.391% 3.072. i
& (i) 1.923 (ii) 19.19 (iii) 0.9945 |
8- (i) 0.3291 (i) 19.19 (W) 14.139 (iv) 0.3466 (v) 160.4 m}am' =l e
(vii) 1964 (viii) 2082  9- 27.71 10-67.39 - 01224 ‘ "~ i f-‘_* 11
i ' o o M

Review Exercise 6
~ 1- Encircle the Correct Answet.

Wb (ija ()b (e (Wa ()b (vii) a (wii)b  (x)d m“. '

2- Fill in the blanks. .
() radical  (ii)radicand (iij)exponent  (iv) base
(vi) characteristic (vii) mantissa

- %7 a6 e @2 ) a* ﬂ’l%

I- (i) 4,56

_J'
z“?

i)

'i-urh-.
'ﬁ]*--

N " L , R 2
;‘ﬂ'.i'" (i) 51 i) zgmr_f-; f"!‘l:'fi_fj.‘

3. () 3442560 i) 63,1272



Exercise 7.2

() 243 (i) —58 (i) —82 ()74 (v) -74

.;):-fj% fﬁ!g]-l (iv) 65 v) 79

6 20 7-I12-1Ix B M+ q.(

Exercise 7.3

-l-ll'-—r-—a——p—

{vi) 193

Nin+1

3- J2 4- 39

J 10- =2,1,4,7,10,13,.......

;

3= 13,1517

2!
2 .H

5 ()3 ()5 (i) 10
10-2,6,18 or 18,6,2




———

& a,=2n+l, 37
8- 26,18, 0r18.6,2

L. (i) {14.67.89

Lt BArLE TS

() {1.3,4567.89)
. () 4 (i) A
(i) A'( B’

Dom AxB = {3.5.6}
DomBx A = {1 3}

Range = | -2 ]}

((=2=2), (=2.1)}, {(-2.4) (1.=2)}

3
3 1
o= 5 32 & 1- 1,248
b (2n+3) 5

Exercise 8.1

fii) {3.4.5,6,7.8.9}
i) {4}
(it)) A v @
® @

{iv)
(ix) @

Exercise 8.2

fviii) A

L {3.1). (3.3). (5.1) (5.3), (6.1). (6.3)} . {(1.3). (1.5) (L,6). (33) (3.5, t’-*@'

Range A% B = {13}

Range BxA = (T50,07
Dom = {2}

Range = (4,2}

) A'UE’

—— e = v

|
i) 47 (i) (A_t;_ l -

:
|
i
y

i
{

— A
™~ q’
I
Review Exercise 7 | /
I Encircle the Correct Answet | B
(i) b (ii)e (ii)a (ia (We (Wb (i)a (iite  (ix)a  (x) b ;L :
2- Fill in the blanks. | f
|
i) a, fii) 15 (tii)neh term fvi) 10 v ET” | ) ]
' |
Vi) commen ratio fvit)  gp! (viii} i—Ja'_b {ix) 4 (x) 3n+24 1

11

13 w22 mw2” L {2263 G2}
Review Exercise 8
I Encircle the Correct Answet
(@b (Wb (@@)a ()b Wa (v)a
12- Fill in the blanks.
| A*nar | i) A Uﬁf
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Exercise 9.2
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i!— Domain = {-1,0,1} , Range = {—4,-1,2}
13- Domain = {~1,0,1} , Range = {—4,0,4}
18- .Domain = (~1.0,1} . Range = {2.5,8}

 Review Exerdse 9

"n )b . {'yjn ﬁﬂb fv:'ﬂa ﬁm} a (ix)b
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) paxis (vii) below of ‘0" (viii) (0,0)
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Review Exercise 10 o
|
1-  Encircle the Correct Answer |
(e Gi)d (ia (Wb Ma (e (vida (Eih (ia L?a '.
2- Fill in the blanks. .
(i) histogram (ii) measure of central tendency {iiY) mean  (iv) medain |
(v) mode : (vi) mean value of XpeXgsuuassee: Xy el .
(vii) geametric mean  (viii) harmonic mean (i) weighted mean ___f-\':}‘fﬂl'.ﬂ:#'ﬂﬂfﬁ" ean |
-3 32386 4- 9.811:96.255 5. 7:8:8 b~ 6.8575 ;
i A5
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GLOSSARY

Unit-1 PERCENTAGE, RATTO AND PROPORTION
Percentage: Percentage means out of hundred.

Ratie: A comparizson between the two like quantities is called a ratio,
Antecedent: In a ratio a:b, "a" is called the antecedent.

Consequent: [naratio a:b, "b" is called the consequent.

Proportion: The equality of two ratios is called proportion,

Extremes and Means: [fa:b::c:d, then "a" and "'d " the first and fourth terms are called
extremesand “b " and “c” the 2nd and 3rd terms are called means.

Direct Proportion: The relation between lwo ratios in which an inerease in one quantity
ciusecs a proportional increase in the other quantity or decreases in one quantily
causes a decrease in another quantity is called direct proportion.

Inverse Proportion: The relationship between two ratios in which increase in one
quantity causes a proportional decreases in the other quantity or vice versa is
called inverse proportion,

Compound Proportion: The relationship between two or more proportions is called a
compound proportion.

Unit-2  ZAKAT, USHR AND INHERITANCE

Zakat: Zakat is a transfer payment which Sahib-e-Nisab Muslims pay at given rates by
them according to sharia or through the Islamic rate to the poor and needy in or
aftermonth of Rajab.

Sahib-e-Nisab Muslim: A Muslim who owns or keeps in his / her possession at least 7.5

tola gold or 52.5 tola silver or cash money equivalent to value for one year Is
considered a sahib-e-nisab Muslim,

Exposed wealth: This includes agriculture goods camels, sheep, goats, minerals,
: business inventories etc.
Unexposed wealth: This includes gold, silver, cash money, liquid assets etc.
Rate of Zakat: Rate of zakat is 2.5 % of the total value of the goods or money.
Ushr: It is a tax paid at the rate of /0 % from agriculture produce of land which is
irrigated by natural resources and 5 % by artificial,

Inheritance: Distribution of remaining inheret amongst the heirs according to sharia after
the burial of a deceased.

! Unit-3 BUSINESS MATHEMATICS
| | Cost Price: The price at which a particular item is purchased is called cost price. It is
_|!, L m b}' "E.P G
- ~ Sale W&p :l:hepdoajtmigh an articleis sold out is called the sale price. [t is denoted by
o B ' i -
~ Profit: [fthe selli
these

nu price of an article 15 greater than iis cost price, then the dilTerence ol
the profit eamed. [tis denoted by “P".

price of an article is less than its cost price, then the difference of
e iy e
mes a rebate is declared on the selling price of an article, this rebate 15

——————




309 GLOSSARY

Marked Price (MP): The price tagged on a card of each and every article in a shop is
known as the marked price, It is denoted by “MP".

Unit-4  FINANCIAL MATHEMATICS

Current Account: A running account which continuously remains in operation due to
its liquidity,

Saving Account: Itismeantto encourage thrift and promote saving among the persons of
small means. The bank pays nominal interest half yearly on the basis of monthly
balance to the depositors.

PLS Saving Account; Profit and loss sharing account opened with small amount with
profit earned on loss sustained at the end of each half year / full year depending
upon the mode of payment.

Flxed / Time deposit Account: The deposits kept with the bank in a account for a certain
period of time ranging from 3 monthsto 5 years.

Forelgn Currency Accounts: Account maintained with the bank in foreign currency
like dollars, pounds and Euro etc.

Negotiable Instruments: It means a promissory note, a bill exchange or cheque payable
whether to be order or bearer of the instruments.

Insured: The person or entity whose insurance is being done is called *'the insured”,

Insurer; The company under taker the act of insurance is called the insurer.

Insured or Insurant: A person to whom an insurance policy issued, the beneficiary ina
contract issuance is called insured or msurant,

Insurance Poliey: The contract which is cxeculed between (wo parties is called insurance
policy.
Premium: The periodic installmenttobe paid by theinsured is called premium.

Maturity: The time-period agreed upon by both the parties (insured and insurer is called
maturity.)

Bonus: The agreed amount to be paid back on maturity or expiry of the agreed period,
includes the actual amount paid in installments plus profitis termed as bonus.

Cheque: A bill of exchange drawn on a specific banker and not expressed to be payable

other wise on demand, -
Pay Order: A cheque like instruerent issued by bank on the request of its customers.

Bank Draft: Anorder to pay money, drawn by one office of a bank upon another office of’
the same bank fora sum of money payable to orderon demand.

On-Line Banking:  This system indicates that a direct connection is made to centralize
computer system for authorization or validation before a transaction is executed. |

ATM Card; Itisa payment card issued to a person for activating automated teller machine
computer based terminal which allow consumers to make deposits and with

draws.
Credit Card: A card indicating that the holder has been granted a line nf_nruditfnnhlipg_
the holder to make purchases and orwith draw mh.. :
ATM: A machine installed by the bank to dispense cash to its agﬂnuu:-hdlld-.-.m..
Profit: Profit is the amount which is paid by the bank on the deposits maintained by
the client with the bank. [y A
Principal: Theamount/ capital borrowed or lentis called principal.
Rate: Thepercentage ofinterest charged is called rate.

Not for Sale-PESRP:
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Time: Theperiod ofthe loan or deposit is called the time.

Amount: When the interest is added to the principal, the sum is called the amount.

Mark Up: The interest earned by the bank is named as mark up.

Leasing: Lease is a contract where by the owner of an asset, the lessor, gives the hirer, the
lessee, the right to use the asset for a specific period in exchange of rental

payment.
Down Payment: The customer is required to deposit the payment with the bank along with
the application form.

Unit-5  CONSUMER MATHEMATICS

Tax:  Money that must be paid to the state, charged as a proportion of income and profits
or added to the cost of same goods and services,

Direct Tax: These are the taxes which are charged on income, property and profits in the
from ofincome tax, property tax,

Indirect Tax: Indirecttaxesinclude duties, motor vehicle taxes, goods and services taxes
(GST) general sale tax and value added taxes ete.

Sales Tax: When we buy article we have to pay a certain amount of tax as the value added
tax in addition to the price of the article. This tax usually given as a certain
percentage of the selling price. In Pakistan sales tax of /7% is imposed on goods
bought and services rendered.

Excise Duty: Itis the form of a tax which the buyer pay on 2 manufactured item at the time
of purchase.

Property Tax: Aproperty tax is changed on the owner of land, house, flats or building at a
standard rate of /6% on annual value of the property.

Income Tax: [t is the tax charged on all taxable incomes during the year from /st Jul ¥ to
next 30th June.

Unit-6 = EXPONENTS AND LOGARITHMS
Ratlonal Number: Anumberofthe form f,g # 0, p.q € [ scalled a rational number,
q

- Irrational Number: Anumb:roffmmur \‘r \F 3§, m. are called irrational numbers.
1 m If &a isirrational, where “a " isrationalnumber, then ¥ iscalled aradical.

W=mml A" is called radicands .

For any real number “a" and a positive integer “n " we define
__xa (1 Hmu-;:' Hue a"lsuubdumhmund " 'thuxpunmt




Unit-7  ARITHMETIC AND GEOMETRIC SEQUENCES

Sequence: A sequence is a function whose domain D is a set of positive integers.

Arithmetic Sequence: A sequence in which each term is obtained from the previous term
by adding a fixed number is called an arithmetic sequence.

Arithmetic Mean: A number "4 " is said to be an arithmetic mean between the two
numbers @ and b if a,4,b is arithmetic sequence,

Geometrle Sequence: A sequence in which each term is obtained from the previous lerm
by multiplying with a common ratio is called a geometric sequence,

Geometric Mean: A number "G" is said to be a geometric mean between the two
numbers @ and b if a,G. b is a geometric sequence,

Unit-8  SETS AND FUNCTIONS

Set: A collection of well defined distinct objects is called a set.
N={(123. ... } is called set of natural numbers,
M = {01.23......)} iscalled set of whole numbers.
f= . —L0123......} s called set of integers.
O = {plg,qg#0, p.qellis called set of rational numbers.
{J' = A set of irrational numbers.
R = QU@ = A set of real numbers.
Universal Set: Ifthere are some sets under consideration there happens to be a set, which
is a super set of each one of the given sets, such a set is called the universal set
denoted by U.
Complement of a Set: Let.A be a sub-set of a universal set U Then complement of 4
is denoted by A'ar U-A is the set of all those element 01 which are not in A.
Binary Relation: Let 4 and B any two sets, then any sub-set the cariesian product
A x B is called a binary relation from A4 to A,
Function: Any binary relation " between two non-empty sets A and B such that:
(i) Dom f=A T
(if) First element in any lwo uflhnurdmd pairs of fare not repeated, then fis
called a function from 4 to B.
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Unit-10  BASIC STATISTICS
Histogram: When a bar chart is construed, so that the area of each bar is proportional to
the number of items in each group is called a histogram,
Cumulsative Frequency: Cumulative frequency is running total of class frequency.
Cumulative Frequency Polygon or (ogive): ‘When the cumulative frequencies are
plotied ageinst the end point of their respective class intervals are joined together,
the resultant graph is called a cumulative frequency polygon orogive.
Measures of Central Tendency: These are summary statistics which measure the
middle (or center) of the data.
Mean: To obtain the mean of a ungrouped data, all numbers in the sel are added
together and then the total is divided by the number of scores in that set,
Median:  The middle value of data arranged in numerical order is called median.
Mode: The mode is the score which occurs most often in a set of data.
Arithmetic Mean: It is defined as the value obtained by dividing the sum of the values
by their numbers. Thus the mean value of X, ,%,,........ x, denoted by x is:
R L e
N
n
Properties of arithmetic mean or mean: (i} The sum of deviations of values from
their mean is zero. Symbolically: 3 (x, —x ) =0 or Efifx - x)=0
(i) x= 21%
Zn I
(iii) ¥.(x, —aj” isa mimimum if'and only if g = .
) SYMBOLS
: _Symbol Stands for Symbal Stands for
< is less than because / as
_ > is greater than therefore / so
| < i less than or equal to ; ratio
= is greater than or equal to o is proportional to
= is equal to ] varies
» is not equal io | tally mark
A is not less than Z summation
7 # is not greater than AB line segment AR
€ | belongs to / element % ray AB
v [ forall a5 |t =
d A || square root i angle
|| sbsolute value of x N triangle
' = implies that - is similar to
- [= [ Hwdonyir = is congruent to
A | and A is approximately equal to
S % is parallel (0
[ e = arc AR
/not i universalsett, |




A
Antecedent and consequent
Application of logarithm
Arithmatic mean
Arithmetic sequence {progression)
Assoclative laws forunion and
Intersection by ven diagram
Assoclalive law
ATM

B
Bank drafi
Base exponent and value
Blll of exchange
Binary relation
Business partnership

C

Cartesian plane and linear graphs
Cheque

Ghoosing an appropriate scale lo draw a
graph

Characleristic and manlissa of &

log of a number

Commercial banking

Common logarithm

Commutative law

Commutative laws for union and
Intersection of sets by venn dlagram
Complement of a sal

Compound proportion

Concept of anti-log

Converting a parcentage to a fraction

10

163
183
179

203
T

69
141

210

2y

228

154

154

202

D
De morgan's laws
Dsbit card / ATM card
Degreas celslus and degrees fahranhail
Direct tax

Discount
Domaln and range of a function through
graph
Down paymant
Draw a graph from a given table
E
Elactricity

Estimate median, quartile and mode
graphically, graphic location of medlan
Exchange of currencies

Excise duty

Exirames and means

F
Financlal lease
Finite sequence
Fixed / ime depositaccount

Find the log of a number ——
Flndﬂnenwrﬁmuftw1,_ W

. i

Forelgn cuency (FC) accounts
prm =

B ®3pdy

Moy
g2
=

121

71
17
17
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’| H N
Harmonlc r meen 274 Nagotiable instrumants BB
Hlnmnh mean for grouped 275 Nisab 30
Histogram with equal ciass Intervals 254
o 0
: On line banking TO
= | One-one-and onto function
|mm,ra-.g orlgtn :n}.nd co-ordinate (bljeative function) 216
Hh'ln rlﬁhniullrpllm 224 Onto function (surfective furiction) 214
. 128 Operation on sets 197
118 Operational lease 100
116 Cperalions on sats recafling the sats 196
177 Ordered pair 222
Ly, . &y .
= 'Imm 199
i Pair of real numbers as an ordered pair 222
' | -L':W {14 function W function) 214 Pakistani currency and another currency 244
function 212
¥ L) 18 Parties of bill of cheque 69
mem" Parties of bill of exchange 68
T . Pay order 69
ol Percentaga 2
Percentage as a fraction with
146 denominator 100 2
146 Personal Income 125
141 Personal Income of a worker
141 (wha is paid on daily basis) 125
162 Plot the pair of points to obtain
142 The graph of & given expression 227
101 PLS saving account 67
L Processing charges 101
T Profit (SP > CP) 42
ﬂf : Profit. among the pariners 58
"gh Proflt and loss 42
o Profivmarkup (Inferas) 78
48 Properties of arithmetic mean 276
. , Fruporﬂn of Intersection sets 208
perties of union sats 202

118
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R
Radical form and exponential form
of an exprassion
Radicals and radicands
Rale of zakat
Ratic
Ratio as & relation
Rallo has no unlts
Ratlo of shares among legal Inharitors
of a property
Rallo whan a number is Increased or
decreased
Read a given graph to know one quantity
corresponding to another
Read the graph for conversion of
thie form miles and kilomelsrs
Rectangular or carlesian plane
Relations regarding discount
Repaymant in monthly instaliments

Sala tax

Saving account
‘Sclentific notation
Sequenca (progresslon)
Sat

‘Set of even numbers
.-,Sntuﬂmm
Hllcrudu numbers

138
134
N
10
33
1

238

241

101

116
66

149
178
19

187
187
197

U -
Union and intersection of sets 204
Unlan of sets 187
Universal set 189
Usher a2
Utility Bills 121
\Y
‘ariance L 285
Vehicla insurance or property insurance a2z
Yenn Diagram 204
W
Weighted mean and moving average 278
Z .
Zakal has two meanings in arabic 30 |
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LOGARITHMS

0|1 23456789123456789
10 0043/0086/0128|0170 4 9 13 (1721 26 |30 34 38
021210253{0294/0334/0374| 4 8 12 |1620 24 |28 32 36
11 |u414 0453|0492(0531/0569 4 8 12 (1519 23 |27 3135
0607(0 07190755 4 7 11[1519 22 |26 30 33
12 In'mzuuzs 84/0898|0934 3 7 111418 21|25 28 32
0969{1004{1038/1072/1106| 3 7 10 |1417 20 |24 27 31
13 [1139|1173{1206[1238[1271 3 7 101316 20 |23 26 30
1303{1335{1367(1398|14230, 3 7 10 (1316 19 |22 25 29
14 |1461|1492/1523(1563(1584 36 9(1215 19 [22 25 28
1614/1644/1673/1703|1732| 3 6 9 (1215 17 |20 23 26
45 |1761]1780[1818[1847 1875 36 9(1114 16 [20 23 26
1903|1931/1959(1987|2014) 3 6 B (1114 17 |19 22 25
2041|2088l2095|2122[2148 35 B|1114 17 (18 22 24
16 FW l2175|2201{2227{22530227¢ 3 2 B 1034 16 |18 21 23
£ 17 [2304/2330/2355(2380(2405 3 5 8(1013 1518 20 23
. 0/2455/248012504/2529) 2 5 71012 15 |17 20 22
418 |2553|2577(2601(2625/2648 25 7/912 14186 19 21
267212695/2718[2742(2765| 2 5 7 (9 11 14 |16 18 21
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