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INTRODUCTION

The word Suusﬁcs'mmhavedmw'edhmhuﬁnwod'm‘mm.
‘political state’. Originally, statistics was simply the collection of numerical data on some
aspects of life of the people useful to the government. However, with the passage of time,
its scope broadened. Today, statistics means collection of facts or information concerning
aLmoste\'er_vaspectofhfeofthcpeopkwithadeﬁnitep\mi\ﬂ!ﬁl-dm
data, organisation, summarisation and presentation of data by tables and graphs (charts),
analysing the data and drawing inferences (meaningful predictions) from the data.

20.1 SOME TERMS RELATED TO STATISTICS

X Primary data. The mformation collected by the mvestigator himself or herself with & defimite
purpose in his or her mind is called primary data.

X Smdmaum:qhmtmptwlﬁmammmﬁddﬂyuhw
stored 1s calied secondary data.

& Raw data. The numerical data recorded in its original form as it is collected by the mmvestigator
or recerved from some source s called raw data.

X Variable. A quantity which s being measured in an experiment (or survey) is called a variable.
Height, age and weight of people, income and expenditure of people, number of members
inafamily,nmnberofworkersinafadory,marlsobhimdbysmdmlsinahst.&n
number of runs scored in a cricket match etc., are examples of variables.

Variables are of two types:

(1) Continuous variable. A tariable which can take any value between two given values
called a continuous variable.

For example, height, age and weight of people are continuous variables.

(1) Disconﬁnuous(disceh)vaﬁableAwﬁﬂeMamdﬂrdlpmsﬂtm}us
Mmmmwwswwnﬁmmmmm.
Forexample,thenumberofmembexsh\ahmilymdthenuntadworkersm
a@rymdisaehenﬁables(sirnedtvuiablemmttabmynhxbeh'm
1and 2, 2 and 3 etc.)

awmwmwmumwmapwnwswm:s
range.

*Vaﬁan.Apuﬂkuhrmlueof'awﬁlz'sdldwim(m.

X me.mmdtbmaw&(mmﬁagwmswldﬁrw
of that vanate.

X qumtydiﬂﬁbuﬁo-.Au*mq’gmmdﬁdmbgwﬁqwq
JWMBMWMﬂh“wsaUM
distribution table.




20.1.1 Tabulation of raw data
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The presentation of data in this form
form is called arrayed data. Howev

gives better information. The data arranged in this
and time-consuming, particularly

er, the presentation of data in this form is quite tedious

when the number of observations is large
To make it easily understandable, we present the above data in the

form of a table called
frequency distribution table (for raw data). To prepare table, we take each observation from
the data, one at a time, and mark a stroke (1) called tally mark in the next column opposite
to the variate. For convenience, we write tally marks in bunches of five, the fifth one crossing
the four diagonally. The number of tally marks opposite to a variate is its frequency and 1
is written in the next column opposite to tally marks of the variate. Note that the um of
all the frequencies is equal to the total number of observations in the given data

The frequency distribution table for the above raw (ungrouped) data 15 given below
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20.2 MEAN AND MEDIAN OF UNGROUPED DATA

20.2.1 Mean of ungrouped data
Mnn(oran‘thmﬁcw)a/nnmwdwwrwmﬁﬂmdﬂ!mqu
observations divided by the total number of observations.

The mean of n observations (variates) xy, Xy, X3, ..., X is given by the formula:

M " rLoxlox}o...ox..gj

n n
where &,=1,+x2+13+...¢x..
Thus, Mean = sum of all observations

total number of observations

-TT\eGmekleuerZ(mdusipna)npmhm

MGSERAENG, £xamples

‘Bxamplel’ The following are the ages (in years) of 10 teachers in a school :
32, 28, 54, 41, 38, 40, 23, 33, 26, 35.
Find the mean age of these teachers
Solution. The sum of the ages (in years) of all the 10 teachers
=32+28+54+41+38+40+23+33+26+35
= 350,

Mean age = nunol‘nauohllthetudm
total number of teachers

= 31—? years = 35 years.

"Example2) The marks obtained (out of 25) by 15 students in a monthly test are
11, 09, 07, 03, 18, 21, 13, 15, 18, 04, 06, 17, 22, 13, 15.
(/) Find the mean of their marks.
(i) Find the mean of their marks when the marks of each student are increased by 2
Solution. (i) The sum of the marks of all the 15 students
=11 +09+o7+m+u+2u13+15+1s+04+05+ 1742 +13+15
= 192,

o
A 0 0 0 0 0
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Their mean » _*Monumben, o - " H*17e5
dw" 7'8;‘

the sum of these factors = | ‘2‘30406*8012424-60
Mean = "molfactors 60 1 ’
nooffactors 8 3 79
i The mean of 6 observations s 175 If five
find the sixth observation

Solution. Let the sixth observation be x. By def.,

of them are 14, 9, 23, 25 and 10,

. Sumof all the observati
mean number of observations
= 175 = 1‘09'8;5‘1003
Bl e
= 175 = =
= Bl +x = 175 < 6
» x = 105-81 =24

Hence, the sixth observation is 24
BSEPIEZY The following are the weights (in kg)
50, 45, 487, 451, 504, 43, 51, 493

of 8 students of a class

of 8 students
nlmdwddt”t:(::s’)‘”’““m’udhns
= 382.
s of welghts of sl 232
weight =~ pumber of studen's
L» _?n-ﬂ'”“’




(1) 1 the teacher, whose weight is 62 kg, is included then the sum of weights of 4
obwervations = sum of weights of students + weight of teacher

w M2 kg o 62 kg - 44 kg
Number of observations = 8 + | =« 9

“w - 49!
Mean weight « 55 kg = =5 kg = 49 0 kg,
u‘ The mean of 10 numbers s 55 1f one number is included, their mear Dot

o0 Find the indluded number
solution. The mean of 10 numbers is 55

2 the sum of 10 numbers = 55 = 10 « 550.

When one number is included, the mean becomes 60

1o, the mean of 11 numbers is 60

> sum of 11 numbers « 60 x 11 = 660

The included number « sum of 11 numbers - sum of 10 numbers

w660 - 550 = 110.

AR The mean height of 10 students is 1518 cm. Two more students of heights
1576 e and 1544 cm join the group What is the new mean height?

Solution. Mean height of 10 students - *Wmof of 10 students
10
1518 cm - *motheights of 10students

3 sum of heights of 10 students = (1518 x 10) em = 1518 cm.
Now two more students of heights 157-6 cm and 1544 cm join the group.
Sum of heights of 12 students = (1518 + 157-6 + 1544) cm = 1830 cm.

New mean height = 34m of heights of 12 students
12

= %icm-lsz-Sm

BP0 1here are 50 numbers. If each number is subtracted from 53, then the mean
of the numbers so obtained is - 35. Find the mean of the given numbers

MMMUMM&“Wme&-:,,SS-Q
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12 Mean temperature of 4 Aty o
of Monday, Tuesday, Waednesday and
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golution. Mean temperature of the week « 25°C.
The sum of temperatures of 7

wrsdday Fruday

dayu\lthewwk-?-z."\‘-l?.*'\’

Sum of temperatures of Monday. Tuesday, Wednesday and Thursday -
4% 21 @ ¢ ' @
Sum of temperatures of Thursday, Friday, Saturday and Sunday
= 4 « °C = 112°C L
Sum of temperatures of Monday to Sunday and Thursday
= 92°C « N2 (using () and (W]
“ 24°C =
Temperature of Thursday= 204°C - 178°C [using () and (O]
- 29°C

\ ) wionts wans
m In an examination, the mean of marks scored by a class of & stwde .
; DA RO TIICN
) y the marks of one student wete winang
795 Later on it was detected that
calculated as 725 Late
copied as 48 instead of S84 Find the cormect mean

ncoerect sum of marks of & shdents
Solution.  Mean of marks = ©

Incorrect sum of marks of 40 students

725 - ©




donconding order, then
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Median « ;’m observation + {; . l}ﬁmm

MGGV, - xampics

Bxample 1 1ind 1he median of the following data
23 12, 0.7 11,4, 3, R
Solution. Arranging the given data in ascending order, we get
0.3, 3, 4,57 8, 11, 12,
Total number of observations = n « 9, which Is odd.

Mo is even,

———— el e e

2

Median « ";.' th observation

" 9;’ th observation

= 5th observation, which is 5.
Hence, median « 5§

Example 2 11 number of poals scored by a football team in a series of matches are
% 1,0.7, 8,3, 5, 8. 1,20, 2
Find the median of this data
Solution. Arranging the number of goals scored by the team in ascending order, we get
0,0,1,122173,3,34,5,7
Total number of observations (matches played) = n = 12, which is even.

”lhdmrvauono(ﬂfljmm
Median « 2 i 2
2
- Q&Matm+7ﬁm.2+3.§ =25
2 2 2

Exampled 1 the numbers 3,6,7,10, x, 15, 19, 20, 25, 28 are in ascending order and ther
median is 13, calculate the value of x,

Solution. The numbers 3, 6, 7, 10, x, 15, 19, 20, 25, 28 are in ascending order.
Total number of observations = 5 = 10, which is even,

—— iﬂam{gnjmumm
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(ﬂmmf"ﬁ*mdﬁ\mmwm -

ages are in the ratio 4 - 5 6 respectively, then find their is 15 years. If their
'muwmofSnumbem&mlfmnmmmlM ages.
aumbers becomes 23. Find the excluded number . mean of the remaining

The mean of 25 observations is 27 If one observation is i -
» . Find the included observation is included, the mean still remains

.mmeanoff'obsef:'auomb‘; 1f the mean of first three observations is 14 and that
of the last three is 17, find the third observation.

.m:nano(S\'ariates;leS If seven of them are 3, 15, 7, 19, 2. 17 and 8, then find
the Sth variate.

.ﬂ!mclnwelghtosztudensm&SSKg Two more students having weights 417 kg
and 533 kg join the group What is the new mean weight?

' .Mo“)obser\'abonswasfmmdmbels.lama\.itwumd!hnmobw\'am.

&1 was misread as 18 Fmd&\tcom'dmno‘&\eobsa'vm

.Amademscomdd\efollomngnwksmllqusoasdaqmmmyapa
7.3,41,5822576

Find the median marks.




