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» Measure of Dispersions
After completion of this unit, the students will be able to: S ik -__, -
» Construct grouped frequency table. o ix) ™ . :_
» Construct histograms with equal and unequal class intervals. -~ = = -1 )
» Construct a frequency polygon. ) GELL 105 ReUNSas =
» Construct a cumulative frequency table. Vi 1o fis ‘5,:;:'..(,-3‘168.“:' - Yol

» Draw a cumulative frequency polygon.
» Calculate (for ungrouped and grouped data): ' T I Gl

* Arithmetic mean by definition and using deviations from assumed mean, IR ;
» Median, mode, gecometric mcan, harmonic mean. e [ (e
» Recognize properties of arithmetic mean. - . o { i

» Calculate weighted mean and moving averages.
» Estimate median, quartiles and mode graphically. !
» Measure range, variance and standard deviation. =~ =
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10.1 FREQUENCY DISTRIBUTION

Frequency

The humber 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.
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In the table the heights are listed in a random order (the same order the

children came for the medical exammat:on) We are to arrange and organize

this data in some manner for clear understanding to getany result. We group'

the heights as: O 7y

) =y 31, = 2h

90 — 94cm : 95— 99cm i 100 - 104cm
105—109cm ; 110-14em 5 15— 19%m

The heights are arranged in order of magnitude. Counting the number of

heights is each group gives the following frequency table R '; 5
90 - 94 il e | b s o

L 95-99 Il | 2
100 - 104 WO I _ '_-- 17
105-109 hyrf W | B
110~ 114 W M

115-119
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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 | 6069 | 70— 79 | 80—-89 | 9099 |100- 109

Frequency 15 30 35 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 10kg weight.
One big square along y-axis represents frequency (10).
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" |tis the area of a bar that gives the impression of the number of items in a
groupa

The diagram is @ histogram with equal intervals. Each group covers the
same span, so each bar has the same width. Hence the area of each bar
is prOportion.al to the number of items in the group.
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Histogram with unequal class intervals

EXAMPLE

Consider the following frequency table which shows the resulf of
a survey on the per month pay of 100 men.

Pay (rupees) 0— 1999 | 2000 - 3999 40()9»— 5999 | 6000 — 9999 |10000— 19999

Frequency 20 36 25 14 5

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 ofthe firstthree.

 The fifth group intervals Rs.10,000five times the interval of the first three.

To illustrate this distribution on histogram we must make:
The width of the first three bars equal.
The width of the fourth bar twice that of the first three.
The width of the fifth bar five times that of the first three.

Now consider the 14 incomes in the group Rs.6Q00 - Rs.9999. If we
suppose that these incomes are evenly spread throughout this group,
then these are:

Seven men withincomesin the groupRs 6000-Rs.7999
and seven men with incomes in the group Rs.8000 - Rs.9999.

The fourth bar is therefore 7 units high for the whole group, because the
width of this bar is twice that of the others used. lts area is proportional to
the frequency ofthe group
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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 ofthe
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.
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Note: We do not use frequency to label vertical axis, because it is the
area of the bar which 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 of the
rectangles in the histogram.

EXAMPLE

. The data in the frequency table shows the mass (in kg) of 40
~ people upon joining a weight loss program.

Represent the given data using a:

(i) Histogram (ii) Frequency Polygon

Class intervals Frequency
’ 60 —— 70 2
70 —— 80 5
80 —— 90 ' 9
90 —— 100 12
100 —— 110 7
110 —— 120 3 :
120 —— 130 2 )}
Total: 40 5
SOLUTION: :

() Draw the axes on graph paper.

(i) Title the graph.

(iii) Label the horizontal axis mass (kg) and the vertical axis
frequency.

() Scale the horizontal and vertical axes. ; 4 =
(V) Leave half an interval at the beginning and the end of the | |
graph. o JEr
(vi) Draw a column which represe:ts m first class lnten/a!
and reaches a vertical heiaht of 2 POOP‘B { i
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Repeat step 3 for each of the other class intervals.
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(i) Mark the mid points of the tops of the rectangles
obtained in the histogram from part A. Join the mid points
by straight 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.
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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| 7780 |NsE RN RZO2INY
7 [ 8| 9 10|11 |1u|109|8
RRARREA R G | @
10| | 8|10|9| 8|9 |7 | 1|10
9 | 10| 10 | 1L 105 1I8ISS 7 | LIR| T ORIES

Make a frequency table showing the number of each age and
illustrate this information with a bar chart.

2- The local fish and chip shop had 56 customers on Saturday evening.
They spent the followingamountinrupees.

270 110 | 45 | 96 250|490 |325| 45
382|136 125|450 | 420 | 380 | 150 | 250
85 | 250|320 525|218|210|216| 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 | 560 315 |

use groups Rs.0-99, Rs.i00-199, Rs.200-299, Rs.300-399,
Rs.400-499, Rs.500-599to make afrequencytablesillustratethe data

- withabar chart

3- The weights to the nearest gram of 30 bags of popcom sold at a
. festivalare gwen as: _

59 1 831751 65|68 |68 73| 70[80 |79 j -

70| 76 | 63| 86| 69| 65| 66 | 74 8| 68| | Ik -

70 |60 | 67 | 74| 65| 65|67 |88 | 8| 63| "

Make afrequencytable, IIlustrét‘.eth'e'data-With'a‘-baﬁchgﬁ,-?f"" VA
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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

1-10 3

1 =20 6

21 — 30 11
31-40 13
41 - 50 ' 18
51— 60 24
61— 70 14
71 - 80 6
81 - 90 3
91 — 100 2

Total Frequency: 100

(i) How many students scored /0 % or less ?
(i) How many students scored 20 % or less ?
(iii) 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?
(viii)How many students scored 80 % or less?
(ix) How many students scored 90 % or less?

' (x) How many students scored 100 % or less?

Ty -

Not for Sale-PESRP
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SOLUTION:

The following table shows cumulative frequencies.

Marks % Cumulative Frequency

10 % or less 3 3

20 % or less 9 3+6=9'
30 % or less 20 9+ 11=20
40 % or less 33 20+ 13=33
50 % or less 51 33+ 18=51

60 % or less 75 51+24=175

70 % or less 89 75 + 14=89

80 % or less 95 89+6=95

90 % or less 98 95+3=98
100 % or less 100 98 +2=100

o)y ihalumed RE0TE
EXAMPLE-2 folaihy
The marks in a science test are given in_ the tabla aa:::‘?l :
Complete the cumulative frequency_. iy J; |:«y"’ et .,
Marks | Frequency | Marks Cumulativa Ee_qEnCY o
1-10 5 10 or less | _ "_;’,”f"”'”
- 11— 20 < | 20oks
- [ar-s0 8 00r s
| -4 16 dorless |
- EED 53 | soorless |
| s1-60 18 | 600 |
| 61-70 12 | 7000

& T ——
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SOLUTION:
Marks | Frequency Marks Cumulative Frequency
1-10 | 5 10 or less 5

11 -20 6 20 or less 11

2] -30 8 30 or less 19

31— 40' 16 40 or less 35

41-50 23 50 or less 58

51— 60 18 60 o less 76

61 - 70 12 70 or less 88

71— 80 10 80 or less 98

81 —-90 2 90 or less 100

91 — 100 0 100 or less 100

10.2.2 Cumulative Frequency Polygon

When the cumulative frequencies are plotted against the end points of
their respective class intervals and joined together, the resultant graph is
callod acumulative frequency polygon, or an ogive.

-Therefore an oglve canbe considered asaline graph of the cumulative
frequency results.

Number of Fish Caught| Frequency

0 ——5 3

5 ——10 2)

10 ——15 6

15 —— 20 8

20 —— 25 4
o S

0 | Total: 28
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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”.

Number of fish caught | Frequency ()| Cumulative Frequency (cf)

0 ——95 3 3

5 ——10 5.4 3+5=8

10 ——15 6 8+6=14
I5'——20 8 14+8=22

20 —— 25 N 22+4=26

25 —— 30 2 26+2=28

Total{ 2 f = 28

Plot each of the cumulative frequencies againstthe end point of

its respective class intervals.

|

The first point of an ogive curve has a cumu!at{ve_ frequency .
value of zero corresponding to the lowest posls:ble value of
the initial class interval. Therefore the first point of the ogive

will be (0,0). y

il

The next point will be (5,3) followed by (10,8) and so on. Connect.

each of the plotted points with straightline segments. - 3

Cn

Cumulative Frequency ||
&
.:\

Cn

=X fiE st b
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EXERCISE - 10.2

1- Draw a histogram to represent the frequency table in each of the
followingtables.

() The table shows the distribution of ages of 7100 people attending a
school function.
Age (years)
Frequency

0-19 | 20-39 | 40-59 | 60-79 | 80-89
43 24 17 10 6

(#) The table shows the results of a survey on the weekly earnings of /00

sixteen-yearold boys.

0-9 | 10-19 | 20-29 | 30-39 | 40-49 | 50-59

Weekly earnings
11 21 10 5)

Frequency 45 10

(#7) The table shows the distribution of the average marks of 40 children
inthe end-of-year examinations.

41-60 | 61-80 | 81-100

Average mark | 1-20 | 21-40
2 3

Frequency ~ | 2 4 19

2- Following histogram shows the distribution of the times taken by 50
children to go to school. Construct a frequency table from the

histogram.

S0

Sy

Not for Salo-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 from the histogram.

quency ||| ]

Fre,

T

10.3 MEASURES OF CENTRAL TENDENCY

Measures of central tendency are summary statistics which measure the
middle (or center) of the data. These are known as mean, median and

mode.

(i) Themeanisthe average of all observationsinasetof data.
(i) The median is the middle observation in an ordered set of data.
(iii) The mode is the most frequent observationin a data set.

10.3.1 Calculate Arithmetic Mean or Mean, Median, Mode, Geometric i
Mean, Harmonic Mean from Ungrouped/Grouped Data

Arithmetic Mean by definition , 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 ls

divided by the number of scores in that set.
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Sum of all scores
Number of scores

Symbohcally this is written as: x = %, Where the symbol "2."

1 ‘indicates the “sum”.

Arithmetic Mean =

b O f,'ﬁ":{'d ¥

When the data are grouped into class intervals, the actual values (or data)
a ost In such cases we are to approximate the real values with the
] s of the intervals into which these values fall. If x’ represents the
' 'midpo_ t (or class center) of each class interval, fis the corresponding

S ffrequancy and (n=X) is the total number of observations in aset. Then

3 ,‘ ) & L = >
n

- TN e Arithmetic mean = x

Ar - s Ef

> |
Il
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EXAMPLE-2 :
Find the arithmetic mean for the following distribution showing
marks obtained by 50 students in mathematics in the annual exam.
Marks | 20-24 | 25-29 | 30-34 | 35-39 | 40—44 | 45-49 | 50— 54
Frequency I 4 8 1 15 9 2
SOLUTION:
Marks Frequency () . Class Marlf (9] f=
20 - 24 il 229 22
25-29 4 27 . 108
30 - 34 8 HO2ESht 256
35-39 11 37 407
40 - 44 15 42 630 .
45— 49 9 ot ¥ gl A2 -
205 g ERNES | ] ‘;
- N 224108256+ 4074630 +425 4104
it _Eg dot 2 I % I.: | I.
=750 1R S L '

._—'39 marks g A ' - '.“;‘.-;. g‘_-:.--l.....”;-; .

Arithmetic Mean using Deviation from Assu

i mm.
med A

The computation of mean using the ft

the values of %; and f;are not larg
~ considerable time taking deviatior
- assumed mean (which e ar

i

deviations of X; from &
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N |

k
2D
BRI OOYE =4 =l A
H\_f‘;t:, i, TS k n :
| &,
=4+ E (ungrouped data)
n
(A1 k
e 2 fiD;
and X = A4+ 5=
zf
=4+ E{ ;.J (grouped data)

e arithmetic mean from the following values using formula:

i W .
e

n

8,187,189, 196, 186,193, 195.
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EXAMPLE-2
Find the mean weight of 120 students for the distribution of weights

in the following table. Using formula:

i

Nl

A _I_4‘ i
s " _hl.‘

7 o ZfD
_ 2f
Weight Class Mark Frequency D=X- 1445 fD
(Pounds) X) (1))
110 - 119 114.5 1 -30 - 30
120 - 129 124.5 4 -20 -8
130 - 139 134.5 17 -10 -170
140 - 149 | 14454 28 0 0!
150 - 159 154.5 25 10 250 .
160 - 169 164.5 18 20 360
170 - 179 174.5 13 30 |
180 - 189 184.5 6 e
190-199 | 1945 5 SO
——

200 — 209 204.5 2 60 SR N
210 - 219 2145
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Median (ungrouped data)

“The median is middle 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.
" e the average of the two middle scores for an even number
of scores arranged in numerical order. :
EXAMPLE
Forthe dataseté6, 2,4, 3,4, 5, 4, 5. Find the median.
SOLUTION:
23444556 (Checkthe scores are arranged in numerical order)

23444556 {Locate the position of the median using the rule

"T'” where n=8. This places the median as the

4.5th score =4th score— 0.5 (5th score - 4th score))

M A =

~ (obtainthe average of two middle scores)

d by drawing an ogive of the data and estimating
entage..
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EXAMPLE

Forthe given data estimate the median.

Olans Miahval Freq;gency Cumulative(:ql;reqqency
60 — 70 5 5
B 70 - 80 7 12

80 - 90 =W 22

90 — 100 12 34

100 - 110 8 42

110 - 120 3 45 2

Total 45

SOLUTION: '_
Draw tﬁe ogi\?e‘.
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Locate the middle of the cumulative frequency axis, thatis 22.5 and
label it.

Draw a horizontal 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.

IRSEAspaE? gnim
5

e T e MR e e et
s

Mode (ungrouped data)

The mode is the score which occurs most often in a set of data.

Sets of data may contain:

() No mode: That is, each score occurs once only.
(i) One mode
", (id) ‘More than one mode
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EXAMPLE . | ' amogd)
Forthedataset 6, 2, 4, 3, 4, 5, 4, 5, find the mode.

SOLUTION: | e - !
We work through the set and see that value in the data which i
occurs the greatest numberoftimes. The modiis 4. | [
i
23444556
)
Mode (grouped data)

We do not find a mode, because exact scores are lost. We can however
find a model class. This is the class interval that has the highest

frequency e
EXAMPLE % r* 7

Find the model class from the following table.

Class interval Frequency | _ : iy

60— 70 e

70 — 80 5/

PR
- »
4y g
2 (
e Ty e | o 2 o . § ]
= B i vk -S 7 A |
- _" L) W
: = d
= 33 Li
.

80 - 90 ' 10

90— 100 DS 2N .i Wz ;I.'. y

00-10 | 8

10~ 12008 I
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Wﬂc Mean (ungrouped data)

The geometric mean “G” of a set of n positive values x;,x,,...,x,is the

1%%& N B G—"xx.x x :
" = NFXXzen X,

' 1

=(X;. X, X300, X, )"

ic mean of 2,4 and 8 is:
.':'i- G = 2’2:{4){8 = 36—4

1
= [(4) ]’
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S oo S

This is sometimes called the weighted geometric mean with weights

EXAMPLE _
Find the geometric mean for the following frequency distribution.

SOLUTION:
Herexf =2+3+4+1=10

G= (xf-'. x{’ x{* e

= . @ 3. @)

= (Ix8x81x4)""°

= (2592)""° = 2.1946

~ Harmonic Mean (ungrouped data)

- The harmonic mean H of a se
of the arithmetic mean of the re
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<i© EXAMPLE
Find the harmonic mean of the values 2,4 and &:

3 3 3 3x8 2
mtH—£+£+i—4+2+1—z—‘7——}——3.43
2 4 8 8 8
The Harmonic Mean (grouped data)

Letx,;,x,,....x,represent the class marks and f,, f,,--f,as the

corresponding class frequencies (where f, + f, + ..+ f, = f; =n).

1

Then the reciprocal of the class marks will be L e xi . Since the
X *2 k

reciprocals occur with frequencies f,;fz,--- /& The total value of the

reciprocals in the first class is f- in the second class is == f2 « in the
1 2
iy  k"classis £ Je  Then 2L+22.4 .. Zf Zf( =)
Ay X X X xk i=1%;

The harmonic mean is defined as:
SITUPORT ¢

l -' ,__ e éf >3 f n
Zf(——) Zf() Zf()

=T f:
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10.3.2 Properties of Arithmetic Mean el = |
Following are the properties of Arithmetic mean. Aol T B

(1) The sum of deviations of values from their mean is zero, sjrmb_olic‘ally:

Y (—X)=0o0rYf (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 = H;XI-{-HZXZ +'“+"&Xk ] g ‘ -.' _'_‘-!,_.'":‘ 1
H;+n2 +“‘+nk v - = : '_ i .i ‘,
: s A ) “ '_
k., ok e
2 ( ‘
= =] = .
T T3 -
IR .
i=l " 3 C e 00 =% g ~ 2

‘ = = o e vas B ."_._.'.

(iii) The sum of squares of the deviations of the values: x,fn_:_:rp gny s
value “a” is minimum if and only ifa=X, Symb()llca"yz(x[ “)? is
a minimum if and only if 2 = X.

10.3.3 Weighted Mean and Moving Average
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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 = 30’; +y,+y;)

a, = %0"2 +y; +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 asfirst, second and third quartiles. These are denoted by Q,,9,and
Q; respectively.

The first and third quartiles are also called as lower and upper quartiles

respectively. The second quartile is the median.

O, =valueof [%{)rh item.
0, =value of 2[”7“7—] thitem or [%—1) thitem.

/]
Q; =value of -3—(’1;;2{}1 item.

Not for Sale-PESRP
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EXAMPLE

Find all the quartiles from the following marks obtamed by 20
students in statistic 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:

20 28 29 30 36 37 39 42 53 54
55 58 61 67 68 70 74 81 82 93 N

0, =value of [" : I]rh (20: "]th or.5.25th item from below.

\' The value of the 5thitem is 36 and that of the 6th ltem is 37. Thus the
first quartile is a value of 0.25th of the way between 36 and 37 which

is 36.25. ‘ s e T

&)
s 0=325 il A
Byl + . '
0, =value of 2| — ihi th rz(‘m”)rhor hor105th ztem
(median) 4 4 . 2 |
from below

The value of the 10th item is 54 and that of the h'" i
the second quartile is a value of 0.5th of the way .

which is 54.5. |
Thus Q,=54.5 7
. 320+, X
O, =value of 3(": ) thor 3(2 7

-~ item from below.
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T EXAMPLE

The marks of 100 students in an examination are given in the
. following table.

Cumulative
Frequency

:{, AU | le——10 2 2

5 | ' W —— 12 14
AR ey 25 39
' 31 — 40 29 68
=0 15 83
s L =T 10 93
\ g Qa0 4 97
S | W i) 3 100

Marks No.of Students

. T A > - . . " -
L =l ™ i

: - Use ogrvo to estimate the quatrtile, that is

£ (i) The upperquartile. : R T
: I S B A N
 (ii) The lower quartile. I R
e : | ;_.iﬁ_,]‘_i_l?'. i O
e ] 4 0

3 - ?-XIMBJ:K?S =75 —-_-l..-i.-.!.—;m.n...,...._‘\-;r..r,.'._ .'_!..._' : ! i $ b e S

Taaa i 3" | 1 i _L._..J_.p;;_ ’vl_ _..E- o _TT

-L ' ]

i.‘. 1:._ % =“ |
-.."ﬂ,  aliviag /), o
| "'.’ﬂ?%‘}'ig??!";w

\"'1:'._- . Fm m m fhﬂ Uppef [0 oo e E- ..;&i‘..'..'_..:.w" "": .%f:j _1_' _-_' --;-—.
f g g - - | i ' - ke - -

"'" nt\.iz_-i.
A X100 =23
] - . .
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10.3.4 Estimate Median, Quartile and Mode Graphically,

Graphic Location of Median

The approximate value of the median can be located from an ogive
(a cumulative frequency polygon). In an ogive, the median is the value

of x corresponding to% . 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.

For the given data estimate

the median, Mode

Class-intervals Frequency gumﬂ;m
60——70 5 5

70 ——380 7 12
80——90 10 22
90 ——100 12 34
100——110 42
110 —I20 3 45

45

(i) Draw the ogive

(ii) Locate the middle of the

cumulative frequency axis,

that is 22.5 and label it.

fuTial

(iii) Draw a horizontal line from &

this point to the ogive and

then vertically to the

horizontal axis.

| T E

(iv) Read the value of the

median from the x-axis.
The median for the given

~ datals approximately 90.

L e il ST

IR S

g

g e I ] S A s

e
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EXAMPLE
Calculate mode by graphic method from the given data.

Wages
Rs.

120125

125 - 130

130—135

135140

140— 145

145 - 150

S

10

30

40

25

20

15

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 M is 132.

Thus Mode =132.

e ma T o TITTLT T 7
S e e T e B T f
; ey be - — . .
e b g £ e a8 fh s e Eud A T I 24
= RESS Ry A A e T T '3 e
Hir ; TGS toErT eyl T
Apais o T : Bhn i : !
> T 1t —r t==r ——— 7
f 3 T T e P O e [
5 - REEly g g kY LR T S T R R
- - : + DR
i 1 Hi e II P nER i ks pRASwE) BN ARD RN LR B -
: : - 3 : i
+ ty ‘L| SR TL Aop $f-e s . 13 -1+ i
Lyents Tit ! afsaalinss pua bt 3 i
22 e T T e FRERE Rl iR e LSRR R RERe b3
Tt Ij- woad RN ERpdas i TR :
- ! Xy e o it 1
. E% fna s v Ak b am By ”11 xRNy E = EnE
» o8 “ﬁy S EEANSEREERS pesEEIRESE By I
s L i A8 E B ke s AHEAL T Ehias 1 T
| ’ ; s : < } T 1
: 1?‘ i L gy [ 3 T
o e e T
A e : il s
4l H 7 - BEASRAAN e +
< @ i I
w0 i—-'ﬁ-— - R psen:
HER T Do
1Th {4
' =
1
& 'l'
by Y 1
.. TR
" 3 yorwad | " ]
i o EgRRaEEdREE
. e $ : wxe
- 1 g s
TR TR v i $ #
= B i b v s 41
oL T i H T
y e $ -
Ll
£y SREEs) E5oNe 3 =
= = E.
™ b i b s LW B §
" i . 4
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rag -
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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 | 80-89 | 70-79 | 60-69 | 50-59 | 40-49 | 30-39
No of Students | 9 32 43 21 11 3 1

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 1 29.5—-39.5 1
40-49 3 39.5— 495 4
50-59 11 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 — 89.5 111
90-99 9 89.5—99.5 120
¥
28 -
VA \
[ —
4 .,\ ; - y
:?'. L .:i‘ i‘ : l; £ f z
T I3 .Al'-.._‘.. -"_\‘. - j F :
EE | : r:‘ iy
Y

-
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E XERCISE —10.3

1- Representthe givendatausing Frequency polygon.

@) Thetabie shows the distribution of marks of 30 childrenin atest.

Marks 0-39 | 40-49 | 50-79 | 80-99
Frequency | 8 8 | 10 4

(31) The table shows the distribution of time (in seconds) taken for 40
childrento complete the obstacle race.

Time (second) 1-40 | 41-50 | 51-60 | 61-70
Frequency 8 15 % 10

(i) The table shows the distribution of weights of 30 bags of chips from a
fishand chipshop.

Weights (grams) | 1-50 | 51-60 | 61-70 | 71-80
Frequency 4 8 14 4

(@v) The table gives the distribution of marks of 00 students in an end-
of-terms mathematics examination.

Marks 0-29 | 30-39 | 40-49 | 50-59 | 60-99

15 2 34 16

sures of central tendency in the preceding

-of distribution.
| Not for Sale-PESRP

ngle value (e.g mean, median, mode) which
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For this let us consider the following distributions.

[1P<l{><1| >l
Il
a a a .:..a'

(L] 636363636363 63,63
i 62, 62, 62, 63, 63, 64, 64, 64
48,49, 57,63, 69, 68, 74, 78

4 40,41,47,52,62, 87, 88,94

distributions differ greatly in their dispersion, i.e. the extent to which the
values are spread out from the average. :

L
Leilew

!
¢
- The above mentioned dlstrlbutlons have the same mean i:e 63, but these i "'
Though there is a great difference in the dispersion of the values of the 1
distribution, yet each of these distributions is described by the same
mean, i.e. 63. We therefore need a measure to see how dispersed the {

datais. e e 1
The measures used for this purpose are called “Measures of Dispersion™. =& |

oy -
I b S

3 i o o y e

| E ‘.lu'. f

unge S el e S AOE
F

The simplest measure of dispersion is range. Range is. the diife rer
between the largest value and the smallest value in the datg
smallest value is denoted by X, and the largest value is der oted by
then the range denoted by Ris givenby: . = = =

R =Xm'-Xo b Wi !; .."
For Example ‘ L5 ety DeRn 14.,}3 ﬁﬂf“_ .

For the set of values 6,8,13,11,18, 27 23 o T _
=20 6= 21 'i,'="

EXAMPLE g
Fmd the range for the foﬂo’ /
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Variance

)

; '*Vananee is defined as the square of the standard deviation, i.e. the mean
ofthe squared deviation from the mean. ltis given by:

d.' :

- . Y — X )P
- Var= M(far ungrouped data)
T = n
' 2
Zﬁ'x X) ——————(for grouped data)
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Thus standard deviation = S= 3.63318 Ry 1 il
— 5 < 1

Variance = 205 100 ; i

n 7 _ i ‘

EXAMPLE-2 = 1045 .

Find the standard deviation for the frequency distribution of N
marks obtained by 50 students in English at a certain '-'

iy s ) LT
iy
-

WA

examination. Also find the variance in this case. i
Marks  |20-2425-29|30-34]35-3940-44|45-49]50-54 |

Frequency P4 |8 [ ns | S O 2
SOLUTION: Here L

Marks [FTeqUENCy Mg}l‘zs.(sx) fx <L X )2 f(x— :,E )2
2024 | 1 2| o | R
2529 | 4 27 | 108 | —12 | 144
30-3¢ | 8 322 | 256 | -7 49
35-39 | 1 37 | A0z e S
40-44 15 42 630 Sl ; j;"—
45-49 9 47 423 R
50-54 | 2 52 104 13
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E XERCISE — 10.4

Construct a cumulative frequency polygon (that is, an ogive) for the
-givendata.

(9 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 8 10 18 12 12

(i) The table shows the distribution of times taken (in minutes) for 50
children of five years age to eat their school dinners.

Time (minutes)| 4-5 6-7 | 8-9 | 10-11 | 12-15 ) 16-19 | 20-29
Frequency 5 4 10 9 6 6 10

(ii7) The table showsthe distribution of the ages of people boarding buses
atthe busstation between 08.30t0 09.00in the morning.

Age (vears) 0-9 | 10-19 | 20-29 | 30-39 | 40-69

Frequency 10 20 30 20 15
(v Classes 5-10 | 10-15 ! 15-20 | 20-25 | 25-30

Frequency 10 | 1088 220 30 15

(v) Thetable give§ the distribution of weights (kilograms) of /00 people.

- Weight (kilograms)] 50-59 | 60-69 | 70-79 | 80-89 | 90-99 | 100-109
| . Frequency |5 | 30 | 35 | 15 | 3 2

Not for Sale-PESRP



Review Exercise — 10
1= Encircle the correct answet.
(i) When a bar graph is constructed, so that the area of each bar is proportional 1'- "
to the number of items in each group is called. _ ¥ 1?
: _ =
(@ curve (b) ogive (c) histogram (d) bar diagram ‘ f
I.' .
(i) The summary statistics which measure the middle (or center) of the data f‘ ;
is called: 2 il |
(@8 mean (b) mode ‘.
(c) median (d) all of these ’
(iii) If all numbers in a set are added together and then the total is divided by the | :
number of scores in the set is called - i_: |
(@) mean (b) mode (c) medl'an_ (d) weighted mean r j 'H'E
(iv) The middle values of data arranged in numerical order is called " %
(a) mode (b) median (c) mean (@) geometric mean

|

{
(v) The score which occurs most often in a set of data is called ._ i Iy
(@ mode (b) mean (c) median (d) geometricmean |

3 Ea R

— L1 ' ' L j i % -
(vi) X=Xt 5Tt h o called ke .
' n 1 . -
(@) mean value of x,,x,,™,%, (b) arithmetic mean . e
(c) geometric mean (d) weightedmean V&J

(Vi) H=—2"_ is called

2

(a) harmonic mean () mode (0 !'fﬁ.,@,gﬁ

> wx

(Vi) X, =
: @u) 5

=18 is called

w
1} (8) arithmetic mean

B A

(¢) geometric mean

) Z(x,— X )=0 s one of the

(¢) harmonic mean

o= Al



2- Fill in the blanks.

(i) When a bar graph is constructed, so that the area of each bar is proportion
to the number of items in each group is called a :

(i1) The summary statistic which measure the middle (or center) for the data
is called

(iti) If all numbers in a set are added together and then the total is divided by the
number of scores in the set is called

(iv) 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

I!“i'x, +I3 +"' -

vi) X= ¥nis called the
n
(vii) The nth root of the product of the values of a set of » positive values

is called

0

f e
(ix) Xw=2“:

(viii) H = is called the

is called the

*x) Z(x'. -X ) =0 is 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 8 9 10, find
(i) Mean (ii) Median (iii) Mode

6- | Find the mean, medianand mode for the set of the value
4,6,7,489.710.




SUMMARY

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 plotted against the end
point of their respective class intervals and joined together,
the resultant graph is called a cumulative frequency polygon
orogive. ;

These are summary statistics which measure the middie (or
center) of the data. )

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. :

The middle value of data arranged in numerical order is called
median. :

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 scores in that set.

The geometric mean “G” of a set of n pasitive values
-r;.x?,...,.r,, is the nth root of the product of the values.

The harmonic mean Hof asetof n values x;.x;.e.x, |sthe . o RRA:
reciprocal of the arithmetic mean of the reciprocal of the il

values.




SUMMARY

3

Variance is defined as the square of the standard deviation,

-~ |.e.the mean of the 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 set of n values, x,,x,,....... =
is denoted by S.

If x,x;,-x, have weights w,,w,,-,w,  thenthe weighted
arithmetic mean or the weighted mean (denoted by ;) is

. definedas: . ; ‘.
_ 2w
— =l
=
2
i=]
g #q sy ¥
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Answers | T T

Exercise 1.1

SNl9- 13 - W P
1- (,)Ea ("):.55 (m)? (:v}é (v)g- (vl)% (Wv% (viii) % 1

i A .7 P
(ix) 3 x) 9 xi) - 400 (xii) 0 H

- )75% () 60% (ii) 16% (iv) 65% (v) 124% Vi) 52.5% (vii) 38.3%

(vii) 266.66% (ix) 160% ~(x) 87.5% () 62.5% (xii) 37.5%
S 047 (i)0s8 (i) 092 () 008 ()oi2 (i)lz0

(Vi) 180 (viii) 145 (ix) 0.055 (x) 0.0533 (xi) 0486 (xii) 0.583 .
& ) 50% (i) 90% (i) 125% () 139% () 172% 2% .

(Vi) 264%  (viii) 341%  (x) 845% (x) 178% (xi) 158% (xii) 6:5%
o ) u
(ii) 80% (iii) 5.0.4 (iv) 50.62% () 25.0.44

Exercise 1.2 e Gl
- 55% 2 18% 3 12% 4 (i) P=208,C=68,1=48 B=76 () 19%
5- Math 6 27.78% 1. 500 pages 8 Rs.7500  9- 20%

H*‘*.u .x

. & ¢ Ty =i

@40 G)4:1 Gi)l:a (@)1 ()54 (,,,)rgwum wﬂ
2 ) 10:9 (i) 16:15 (i) 25:21 (V) 13:6 (W 4:] *“Wﬂ% ‘
Vi) 1:50 (vi)) 3:4  (viii) 3:7 @063 PLAR mw’mﬁﬂ

: $3 WS
3 ) 14:9 (i) 325 (iii) 9 ’6’ ﬂl ﬁ

4 )15 223 (1) 23:17 (i) 23 12

1 216005
3:4 @) 2 :3 ('u} 12
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Exercise 1.5
- 20 2- 9suits 3 Sliters & 75km/hr
& days 2 & 120 bicycles 7- 864 fans 8- 720soaps
9 Rs.2240 10- Rs./8200 11- 110 cows 12- 2700 bottles
: Review Exercise -1
1- Encircle the Correct Answer.
@b @b - (ia (Wd (e ©)b (i)c (iDa (Wa (@b
2- Fill in the blanks. '
450 (i) % (i)28%  (iv) 67% ()29%  (vi) antecedent
'(ﬁ:‘) consquent (viii) extremes (ix) means x)10:9
3 30% 4 'Rs.7000 5- () 2:1 (i) 22:5 (i) 11:3
(% 2 7- 16days 8 Rs.9720
Exercise 2.1
I- Rs.27750  2- Rs.7500 3 Rs.I5,000 4 Rs.36250 5 Rs.60,000
; | & RsI7500  7.-widow Rs.93750; son Rs.262500; daughter Rs.131250
i | & widow Rs.50,000; daughter Rs.87500 9- Rs.3,75,000
A  10- widow Rs.2,50,000; son Rs.8,75,000 :
| 11- widow R5.60,000;: son Rs.84,000, daughter Rs.42000 12- 100,000
e Review Exercise 2
| 1- Encircle the Correct Answer. :
N @a (e (ipa (ya (e )b (ipa (iipc (ma (%) a
| 2 Fillin the blanks.
M 10% ()5 % - (iv) Rs.5000 (v) Rs.10,000
":_(w'f)_i_ ; i) ; T (x) 3’
& R.24500 5- widow : Rs.5,62,500, Sons : Rs.19.68,750
Rs.6,00,000,S0n : Rs.8, 40,000 each, daughter Rs.4,20,000 each.
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Exercise 3.1
| - @Rs1045 (i)Rs.1463 (i) Rs.10560 () Rs.119700 () Rs494.40 (w)Rs.72960 | -
2- Rs.2.73.000 3- (i)Rs.640 (ii) Rs.925 (iii)Rs.1560 (iv) Rs.3000 () Rs.75 -.
4 12%% 5. 25 % 6 Rs.1260 7- Rs.213 8 Rs.I2I5 3
Exercise 3.2 -

1= (i) Rs.684.32 (ii) Rs.2622 (iii) Rs.364.08 12- (i) Rs.560 (ii) Rs.975 (iii) Rs.2500
5% 4- 75 % 5- Rs.400 6- Rs.920 1= Rs.11730.60 & 20%

Exercise 3.3

T TR T —— ——— -

1- 60,000; 40,000: 1,00,000
:2- Ali's share Rs.22,500; Danival's share Rs.33,750; Abdullah's share Rs.56,250

3- 180; 240; 300

4- Profit Ist partner Rs.1,00,000; 2nd partner Rs.1,50,000; 3rd parner Rs.3,50, ooo

e P A Ml i i n

e e G 4 o et X 1 T

Amount Ist partner Rs.600,000.2nd partner Rs.900,000. 3rd partner Rs. 2100, 000
5- 39200 6- (a) Rs.70 Total amount Rs. 154
Review Exercise 3 ; |
1- Encircle the Correct Answet. ) i 2l
~ (e @b Gi)b (Wb (Ma ) » , {
2- |
(i) cFoi:II L':';:I:e b{!l:)“::le price (iii) profit  (iv) """"’ 00 (v) 100 - m% 3 Y ) -

3-55% 4 166% 5. 9000; ;soao._moa 6- (vmrwssaw

A | Exercise 4.1

| V- 161906 2- Rs.111724.5 ¥ Lass R 4

N & @ res2615 (i) Res251742 (i) Rs97.58 5o () Rsd63 (i) I”'fmu’.'“ i

| ’ 3
¢ 99.58 :-mmys

| & 5772 7- Profit=Rs.10 b ol y;.ﬂ* oot 24 5 -3:

| T'f'buwng Happhcable for Rs.10055.20(ii) Rs.1857.37 st ik

Exercise 4.2 e

3 men ynms

| V= Rs2100 2-Rs132
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Exercise 4.3
1= Rs.1520.50 2- Rs.88.50 3= Rs.65000 4- Rs.7084 5« Rs.3600
& Rs.35000 7= Rs.157.49 8- Rs.3040 9- Rs.6480
S Exercise 4.4
- Amount of Yearly Half yearly | Quarterly Monthly
policy premium premium | premium preniium
| |® s0000 | 2250+ 125 1235 641.50 213.75
i (ii) 100,000 | 4500 + 200 | 2444 1269.00 423.00
| | Gi) 150000| 6750+ 200 | 3614 1876.50 625.30
4 (iv) 200,000 | 9000 + 200 4784 2484.00 828.00

2- Rs.(50,000+1,20,000+ 4500)= Rs.1.74,500 3 Rs.(150000+ 135000 + 121500 + 0)= Rs. 406500
4- Rs.700,000, Rs.159050 8- Rs.4,32,250 6- Rs.(36.125+32512.50)= Rs.68,637.50

T- Rs.(26,250+ 23,625 + 21,262.50 + 19136.25) = 90273.75 benefit Rs.9726.25

8- Rs. 800,000 (approx.), Rs.23400, Zero.

Exercise 4.5

‘ 1- (a)i.Rs.Po il. 25% (b)i.Rs.150 ii. Iﬁ-;-% (c)i.Rs.3000 ii. 12% 2- (i) Rs.2] (ii) Rs.288
ﬁ, 3- (@)i.Rs.236 ii. 18% (B)i.Rs.517.50 ii. 15% (c)i.Rs.1960 ii. 22.5%

' 2
4 (3)iRs.63 ii 7% (B)i.Rs.200 ii. 15% (c)i. Rs.75 ii. mg%

-} 5-()Rs.3716.80 (i) Rs.516.80 (iii) 16.15%

I , Review Exercise 4
ﬁ 1- Encircle the Correct Answet.

| @a @b (GiDa (e (a (ija i) a piijc (ix)a
| 2- Fill in the blanks.

| ) cheque (ii) pay order (iii) ATM (iv) profit (v) rate
1r(W) time (v'i;') mark-up (viii) premium  (ix) insurer !'X) insured

; 3 Rs.515,850 © 4- Rs.700,000,Rs.159,050 5. Markup Rs.2.770  Prinicipal Rs.27.230
L o - Exercise 5.1

Rs.28 2- Rs.6400,Rs.46400 3- Rs./8,00,000, Rs.28,00.000

20,000  5- Rs.11250,Rs.13950 6 Rs.16350 T- Rs.21375

e o 5 il ot e i




|

1
t

|
|
|

: b O @d ) W) 7 W )

i) @y () =y

Exercise 5.2
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- () Rs.1155.39 (ii) Rs.718.09 (iii) Rs.1540 (iv) Rs.1021.41
3- (i)Rs.3153.50 (i) Rs.3808.00 (iii) Rs.4462.50 (iv)Rs.1606.50 -~ ]

(v) Rs.2856 (vi) Rs.1874.25

Exercise 5.3
1- 48hrs,Rs.1920  2- Rs.4800  3- Rs.I7640 & Rs.26500 5- Rs41,500 :
6- (i) Rs.1975 (i) Rs.2725 (iii) Rs.2875 7- Rs.10,800 '

| Review Exercise 5
1- Encircle the Correct Answet.

Ma @b e (b (Ma (a  (ic i ,

2- Fill in the blanks.

(1) tax (ii) direct tax (iii) indirect tax (iv) sales tax (V) exercise duty | )

(vi) property tax  (vii) income tax  (viii) Rs.90,000 . (ix) Rs.1200 (x) 430,000

3- Rs.19200 4- Rs5.24750 5-Rs.15867.37 4! i
6- (i) Rs.1017.48 (ii) Rs.736.02 (iii) Rs.989.23 (iv) Rs.1055 .'7- Rs.70500° -= I"

Exercise 6.1 et
1- (i) Redical J3; Redicand 3 (i) Redical Ja; Redicanda ("")RMJE'RM! 1
(iv) Redical /6 : Redicandé ~ (v) Redical \/5; Redicand5 '(W)Radiodf:;s_/ﬁ.':."__’“_. 13 . )

2 )ad* @d @ Wa _
(VB Ve ) B3 @ Olens 6
(.w':j {1000y ;100 (viii) J64:8 ~ « *!'_r.a_-__‘;ugiﬁ Eiwh

. Lo M
514 302
U232 e KEC YRS

I

21y 512 g 2187

« "

Ui oy oy




) | o | (i)

2| x | x
3 5 2
/ £ <
s- zxﬂz 12 ‘- ;;-Tt; 7. foac
x—”l“
JlE 12- ab" 13- a'b'c
16

B [ S as 17

18- 2787
2a b

22- J#p12 23 % U- v’

Y

105 ) 2 YT ) s
: ﬁv) 261778, () 575,78

3378
(V) x"y

(v.‘. ) am: bmi




Exercise 6.4 | o
I-®3 @)3 @)oo I 2 (vui < i
2- (i) 1.7170 (i) 0.7996 - (iii) 1.7873  (iv) 3. 7559 () 5.4771
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Review Exercise 10
1= Encircle the Correct Answer. v ‘.4 's%l
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| GLOSSARY
Unit-1  PERCENTAGE, RATIO AND PROPORTION

Percentage: Percentage means out of hundred.

Ratio: A comparison between the two like quantities is called a ratio.
Antecedent: In aratio a:b, “a” is called the antecedent.

Consequent: In aratio a:b, “b” is called the consequent.

Proportion: The equality of two ratios is called proportion.

Extremes and Means: Ifa: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 two ratios in which an increase in one quantity
causes a proportional increase in the other quantity or decreases in one quantity
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 sharid 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

Sale Price: The price atwhich an article is sold out s called the sale price. Itis denoted by
£ep? :

~ Profit: Ifthe selling price of an article is greater than its cost price, then the difference ol

o these twois the profit earned. Itis denoted by “P".

1 Loss: If the selling price of an article is less than its cost price, then the difference of

thesetwois the loss. Itis denoted by “L”. _ _ Y
Some times a rebate is declared on the selling price of an article, this rebate Is

s Not for Sale-PESRP
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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: Itis 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.

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,

Fixed / Time deposit Account: The deposits kept with the bank in a account for a certain
period of time ranging from 3 months to 5 years.

Foreign 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.

Insurcd: 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 insurant.

Insurance Policy: The contract which is executed between two parties is called insurance
policy.

Premium: The periodic installment to be paid by the insured 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: 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.

On-Line Banking: This system indicates thata direct connection is nfade_ to centralize
computer system for authorization or validation before a transaction is executed. |

ATM Card: Itis a payment card issued to a person for activating automated te_ller machi_ne
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 of credit enabling -

the holder to make purchases and or with draw cash. .
ATM: A machine installed by the bank to dispense cash to its acco-un_t holders.
Profit: Profit is the amount which is paid by the bank on the deposits maintained by =

the client with the bank. : A0 :
Principal: Theamount/ capital borrowed or lentis called principal. .

Rate:  Thepercentage ofinterest charged is called rate., 3
Not for Sale-PESRP - & -{.L
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Time: Theperiodof'the 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 mustbe paid to the state, charged as a proportion of income and profits

oradded 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 of income tax, property tax.

Indirect Tax: Indirect taxes include duties, motor vehicle taxes, goods and services taxes
(GST) general sale tax and value added taxes etc.

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

Property Tax: A property tax is changed on the owner ofland, house, flats or building at a
standard rate of /6% on annual value of the property.

Income Tax: Itis the tax charged on all taxable incomes during the year from /st July to
next30th June.

Unit-6 = EXPONENTS AND LOGARITHMS
Rational Number. Anumber of the form £ .4 # 0, p,q e Iiscalled arational number.
q

Irrational Number: Anumberofform \E, \E b \E ,m..are called irrational numbers.
MCI.I.I If Ya isirrational, where*a” isrational number, then ¥z is called a radical.

Rulluuds The symbol 2/~ is called radicands .

‘.Bm and Exponent: For any real number “a” and a positive integer “n” we define

= 1500 | s S a =axaxax.,....xa (ntimes). Here “a"iscalled the basecand “‘n " the exponent.
ure Radical: A radical wlnchhasmuty (one) only as rational factor, the other factor being
I | tional is called a pure radical.

eal:A radical which has a rational factor other than unity, the other factor being

e ——

The loganthm of a number consists of two parts, the
th&chnmmstic aud the decimal part i is called the

mmmml"
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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.

Geometric Sequence: A sequence in which each term is obtained from the previous term
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 a and b if q,G, b is a geometric sequence,

Unit-8 SETS AND FUNCTIONS

Set: A collection of well defined distinct objects is called a set.

Ni=if]-2:3 o } is called set of natural numbers.
M ={01223,......} is called set of whole numbers.

= {oe.=1.0, ! 7 3 ....J is called set of integers.
0= I’P/q ,q#0,p,q€ 1;‘ is called set of rational numbers.

Q' = A set of irrational numbers.

R = QUQ’ = A set of real numbers. _
Universal Set: Ifthere are some sets under consideration there happens to bea 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 4 be a sub-set of a universal set U. Then complement of 4

is denoted by A'or U-A is the set of all those element o:*{” which are not in 4.
Binary Relation: Let 4 and B any two sets, then any sub-set the cartssian product
A x B is called a binary relation from 4 to B.
Function: Any binary relation 7’ between two non-empty sets 4 and B such that:
() Dom f=A
(ii) First element in any two of the ordcred pairs of fare not repeated, then fis
called a function from 4 to B.

Unit-9  LINEAR GRAPHS

Plane: The walls of a class room, the black board, the top of the desk and the top of

the table are all examples of a plane.
Cartesian Plane: A Cartesian plane consists oftwo numberlmes OXand OYmte.mcﬂ;,g _

atrightangleat “0”.
Ordinate: The perpendicular distance of a point from X-axis is called an ordlnate.
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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 ofitems in each group is called a histogram.

Cumulative Frequency: Cumulative frequency is running total of class frequency.

Cumulative Frequency Polygon or (ogive): When the cumulative frequencies are
plotted against the end point of their respective class intervals are joined together,
the resultant graph is called a cumulative frequency polygon or ogive.

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 set 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,,........ X, denoted by x is :
o X5 X 5 estiesenr Xy
n
Properties of arithmetic mean or mean: (i) The sum of deviations of values from
their mean is zero. Symbolically: ¥(x, —x) =0 or ¥ fi(x. —x) =0

(i) x=Z"
xn
_1 (iii) T(x, —a)’ is a minimum ifand only if a = k.
: SYMBOLS
# [ Symbol Stands for Symbol Stands for
< is less than because / as
> is greater than therefore / so
< is less than or equal to : ratio
2 is greater than or equal to 3 is proportional to
= is equal to ® varies
# is not equal to = tally mark
| 74 is not less than z summation
i X is not greater than AB line segment 4B
; € belong_i to/ element A_? ray AB
1 v for all 4B line
I . A square root Z angle
S D absolute value of x A triangle
~ = | implies that ~ is similar to
~ <« | ifandonlyif g is congruent to
7 ~ is appmximal.cly equal to
| is parallel to
4B arc AB
I universal sett

Not for Sale-PESRP



INDEX

A
Antecedent and consequent
Application of logarithm
Arithmetic mean
Arithmetic sequence (progression)
Associative laws forunionand

Intersection by ven diagram
Assoclative law
ATM

B
Bank draft

Base exponent and value
Blll of exchange

Binary relation

Buslness partnership

C

Cartesian plane and linear graphs
Cheque

Choaosing an appropriate scale to draw a
graph

Characteristic and mantissa of a

log of a number

Commercial banking

Common logarithm

Commutative law

Commutative laws for union and
intersection of sets by venn diagram
Complement of a set

Compound proportion

Concept of antl-log

Converting a percentage to a fraction
Expressing it as a fraction with
denominator 100

Converslon graph as a linear graph
Conversion graphs

Convert a fraction to percentage by
multiplying it with 100%
Convert a percentage to a decimal and
decimal to a percentage

10

163
183
179

208
203
71

69
141
69
210
69

228

154

154
202

D
De morgan’s laws
Debit card / ATM card
Degreess celslus and degrees fahrenheit
Direct tax
Discount
Domailn and range of a function through
graph
Down payment
Draw a graph from a given table

E
Electricity
Estimate median, quartile and mode
graphically, graphic location of median
Exchange of currencies
Excise duty
Extremes and means

F

Financial lease

Finite sequence

Fixed / time deposit account

Find the log of a number _
Find the mantissa of a number
Forelgn currency (FC) accounts
Frequency polygon = sl
Frequency table

Function

207
70

116

235
101

121

71
117
17
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Harmenlc mean 274 Negotiable instruments : 68
Harmonic mean for grouped 218 Nisab 30
'Histogram with equal class intervals 254
054 (0]
= ' On line banking 70
= 9 - I One-one and onto function
= ; sdaﬁlﬂytng origin (O) and co-ordinate (bljective function) 216
f 'Axis In rectangular plane 224 Onto function (surjective function) 214
‘Income after deductions 128 Operation on sets 197
‘Income tax . : 118 Operational lease 100
Indirect tax 116 Operations on sets recalling the sets 196
Infinite sequence 177 Ordered pair 222
Inheritance 33
Insurance w87
Intsmdlonofsols 199 Pair of real numbers als) an ordered pair 222
Sy g 3 o + P
\ :ﬂh?ﬂd(f—f) function (ifective/function) Z:Z Pakistani currency and another currency 244
| ncon. 5 A Parties of bill of cheque 69
1 '!"@"%’ Propartion, - 18 Parties of bill of exchange 69
By Pay order 69
Percentage 2
_L . Percentage as a fraction with

146 denominator /00 2
ein 146 Personal income 125
ents and their applications 141 Personal income of a worker
sfindices 141 (who is paid on daily basis) 125
1__.6.2 g Plot the pair of points to obtain
142 The graph of a glven expression 227
101 PLS saving account 67
88 Processing charges 101
Profit (SP > CP) 42

Profit among the partners 59
Profit and loss 42
Profitimarkup (Interest) > %70
Properties of arithmetic mean 276
Properties of Intersection sets 203
Properties of union sets 202
Property tax 118
Proportion 17

>roportion (direct and Inverse) 18
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Radical form and exponential form
of an expression '

Radicals and radicands

Rate of zakat

Ratio

Ratio as a relation

Ratlo has no units

Ratio of shares among legal Inheritors
of a property

Ratio when a number is increased or
decreased

Read a given graph to know one quantity
Corresponding to another

Read the graph for conversion of

the form miles and kilometers
Rectangular or cartesian plane
Relations regarding discount
Repayment in monthly installments

Sale tax

Saving account
Scientific notation
Sequence (progression)
Set

Set of even numbers
Set of Integers

Set of odd numbers
Sel of prime numbers
Stl of rational numbers
Set whole numbers
Set natural numbers

135
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31
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33
11
238

241
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101
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66

149
176
196
197
197
187
197
187
196
196

285

U
Union and intersection of sals
Unlon of sets :
Universal set
Usher
Utility Bills

vV
Variance
Vehicle insurance or property insurance
Venn Diagram

w

Weighted mean and moving average

Z

- Zakat has two meanings in arabic
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0/1|2|3|4|5|/6|7(8(9/123|456|789
0000|0043|0086/0128(0170
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