Measures of Central Tendency

17.01 Introduction :

The collection, classification, tabulation and graphical representation of initial data make the data simple and
easy to understand. But when comparitive study ofdataisto be undertaken or any conclusion torm data are to be
drawn thenit is necessary to make it simple and compact. So that their characterstics can be represented by a single
number.

For example, if 300 students of'a school are compared to 500 students of another school, it is not possible to
cometo any conclusion from their series showing marks obtained in different subject. But if a single number istaken
trom each ofthese series which is their repersentative, then it will be easy to compare these series. This representative
number is taken in the middle of the series, where most of the observations are centred. Such a number is the
representative of the whole series and it is called a measure of central tendency.

17.02 Measures of Central Tendency and Types of Averages :

Measures of central tendency and averages are ordinarily divided into two parts :

(1) Mathematical Average

(1)  Arithmetic Meanor Average [AM]

(m)  Geometric Mean [GM]

(i) Harmonic Mean [HM]
(2) Average of Position

(1)  Median

(i) Mode

Here at the secondary level, we shall consider only simple questions on arthimetic mean { which is usually called
mean), median and mode.

17.03 Arithmetic Mean

To tind arithmetic mean from initial data (individual series) : In orderto find arithmetic meanfromsuch type of
data, we find the sum of all the dataand divide it by thenumber of data. This 1s also called mean, 1.e.

Sum of data

Arithmetic Mean =
Number of data

For example, the marks obtained by student of class X in mathematicsare 7, 8, 5,6, 7,8, 9,4, Sand 6
respectively then average of marks

_ Sum of marks (Sum of data)
No. of students (No. of data)

CTH8454+6+T+849444+546
10

6
=—==6-5Marks
10
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Ifvalues ofa variateare x,, x,, ..., x, respectively, then

H

X+ X, ot x,

their AM. (x)=
n

#

Note: X isaletter of Greek alphabet and it is pronounced as 'Sigma' and it is used to denote the operation of addition
inMathematics.

#
> x, denotes the sum x, +x, +x; +---+x,.

i=l

Thus D% =X+ T 0+t by
il

[llustrative Examples
Example 1. The monthly salaries of 5 employees including Head master in a school are ¥ 8000, F 5000,
¥ 4000, ¥ 2500 and ¥ 1500 respectively. Find the average monthly salary of working employees in school.
Solution: Average monthly salary

8000+ 5000+4000+2500+1500
5

~ 21000

= 4200 Answer.

4
Example 2. Find the A.M. of the first ten positive odd numbers,

Solution: Firsttenodd positivenumbersare 1, 3,5, 7, 11,13, 15,17, 19 respectively.
— 1+3+54+74+94+T14+134+15+174+19
SoAM. (¥)=
' 10
100
=—=10
10 Answer.

Example 3. The average of eight consecutive odd numbers is 16, find the numbers.
Solution: Let the first odd number be x, so eight odd numbers are

X,x+2, x+4 x+6,x+8, x+10, x+12, x+14
Average of eight odd numbers
(X)+(x+2)+(x+4)+(x+6) +(x+8) +(x +10)+(x+12) +(x +14)
8
 8x+2+4+6+8+10+12+14 8x+56
8 3

8x+50 _
=106 or 8x+56=128 or x=9.

115
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Therefore required consecutive numbers are

9,11,13,15,17,19, 21, 23 Answer.
17.04 Merits, Demerits of Arithmetic Mean :
Merits :

Tt is easy to calculate.

I

Itisbasedupon all the terms.

Ttis also used in other statistical analysis.
Thismeanisfixed and always same.

Tt is possible to test its accuracy.
Itsvalue has stability.

Demerits :

1.

oW

Sometimes inits calcualtion, such value may occur which is not possible according to nature, e.g. number of
membersinatamilyis 3-8 or 5:6
Itis not possible to calculate ifany one value 1s missing,
Ttis affected very much by exterme values.
Determination ofthis mean is not possible by observation.

Exercise 17.1
If marks obtained by ten students of a class in Mathematics are 52, 75, 40, 70, 43,40, 65,35, 48 and 52 then
find theiranthmetic mean.
The monthly salaries (in ¥) of subordinate employees of aschool are 1720, 1750, 1760 and 1710, then find
the airthmetic mean.
Ifthe airthmetic mean ofthemarks 3, 4, 8, 5, x, 3, 2,1 is4, then find the value of x.
Theruns scoredin 101nnings by abatsman are 60, 62, 56,64, 0, 57, 33,27, 9and 71 respectively. Find the
arithmetic mean ofthe runs scored by himin these innings.
Calculate arithmetic mean of the following marks obtained by 10 students in Englishin the monthly test :

Roll No. 1 2 3 4 5 6 7 8 9 10
Marksobtained : 30 28 32 12 18 20 25 15 26 14
The number of books issued to the students in 10 days from the school library are given below

300 405 455 489 375 280 418 502 300 476

Find the average number of booksissued per day.

The average weight of 25 students of section Aofa classis 51 kg. whereras the average weight of 35 students

of' section Bis 54 kg. Find the average weight of 60 students ofthis class.

The mean of 5 numbers is 18, If one number is excluded, then mean becomes 16. Find the excluded number.

The mean of 13 numbersis 24. If 3 is added to each number, then find their new mean.

The monthly salary of 5 employees ofa school1s ¥ 3000. Onthe retirement of one employee, the average
monthly salary of remaining employees is ¥ 3200. What was the salary of retired employeed at the time of
retirement 7

17.05 Arithmetic Average from Discrete Series or Discrete Frequency Distribution

Let frequaency distribution of # values of variate x 1s as follows :
Value of x XX x X,
Frequency /= /£ fi -
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It is clear form distribution that out of total 7 values of x, x,,1s attained f, times, x,.is attained f, times. Thus

average or arithmetic mean () of variate x will be obtained as follows :

Jy umes f5 imes [, times
XX X X X b Xy F e X, R X, X,
. fitfet ],

_ S+ L+ 4 1,

frfattf,

1 # )
T Z Ji Xi» Where >/, =n=Number oftotal values
i=1

Working steps :
Step L. First of all make frequaency table form frequency distribution in such a way that I column contains

the value of x, of xand Il column contians the frequency f, of x.

Step II. III column will contain product £ x, of x, and f, .

Step I11. On showing sum of 1l column by Z £, and sum of 111 cohimn by Z f.x,

2 fx
2.

Therefore for calculation of arithmetic mean table can be prepared as follows :
Calculation of Arithmetic mean

Arithmeticmean (X ) =

X, J; S,
X, / %,
X, 2 12X,
X, e J3x,
X, I Sk
> DS

21X
2

Note: The value of xisrepresent by x, and their corresponding frequenciesby f, . The average value of x

Mean x =

isdenoted by X .
Example : Calculate themean from the following frequency distribution :
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x: 5 §) 7 8 9 10 11

f5 8 9 12 6 6 4
Solution : Calculation of Arithmetic mean
x f fx
5 5 25
6 3 48
7 9 63
3 12 96
9 6 54
10 6 60
11 4 44
> f£=50 | > fx =39
Thus Arithmetic mean x = 27
> f
:390:?-8 Answer .
50

Illustrative Examples
Example 1. Find the arithmetic mean of the following frequency distribution :

X 1 2 3 4 5 6
Fi 2 5 6 4 2 2
Solution : Calculation of Arithmetic mean
1 2 2
2 5 10
3 6 18
4 4 16
5 2 10
6 2 12
> f=21 > fx =68
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Thus Arthmeticmean (x) = M = ﬁ =3-238
Example 2. The daily salaries of 50 officers of a factory are as follows :
Salary (in® x: | 450 | 475 | 500 | 525 | 550
No.of officers f: | 12 | 13 7 | 10 8
Find arithmetic mean of their salaries.
xr' f; f;x:
Solution :
oTuion 450 12 5400
475 13 6175
500 7 3500
5258 10 5250
550 8 4400
> =50 > fx, =24725
- - Z f;x:
Therefore the required A M. (X ) = Z_f
24725
50
=3494-5 Answer
Exercise 17.2
Find the mean of'the tollowing trequency distribution (Q. 1-4):
L 3 5 8 11
2 4 5 3
2. 2 5 7 9 11
1 5 4 7 3
3. 0-1 | 0-2 | 03 | 04 | 0-5 | 06
30 60 20 40 10 50
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4. X 0-1 0-3 0-5 0.7 0.89

I 7 3 10 15 10

5. In hundred falmily, the number of childern are :

No. of children 1 2 3 4 5 6

No. of families 45 | 25 | 19 8 2 1

Find their arithmetic mean.
6. The weight of students in a class are given in the following table.

Weight (inkgs.)|20|21(22| 23| 24| 25|26(27|28

No.ofstudents |1 |2 |6 | 7|4 | 2 |3]|2

|F¥]

Find their arithmetic mean.
7. Itmean of'the following distributionis 7-5 , then findthe value of 7.

X! 3 5 7 9 11 13
7 6 8 15 P 8 4
8. Ifmean ofthe following frequency distributionis 1-46 , then find the unknown frequencies.
X 0 1 2 3 4 5 | Sum
I 46 25 10 5 200

17.06 Arithmetic mean from grouped frequency distribution
Insuchtype of trequency distribution, the value of variable is divided in intervals. For example consider the
following frequency distribution ;

Marks obtained (x) | 0-10 | 10-20 | 20-30 | 3040 | 40-50

No.of students ( /) 5 8 20 14 3

Here, the frequency of a class interval 10-201s 8, 1.e. the number of values of x from 10 to less than 201s 8.
When grouped frequency distribution is prepared from initial data then by seeing distribution, it is impossible to
estimate about these data. For example, if valuesofxare 10, 11, 12, 17, 17, 18, 19, 19:5,0or 11, 12, 13, 14, 15,
15, 17, 19 thenin each case the class interval will be 10-20 whose frequency is 8.

Hence tor the sake of convenience and simplicity it is quite logical to consider the mean of each interval as the
mean of x and the frequency of each interval as the frequency x. The mean is calculated by the method used in case

10+20

ofungroup frequency distribution. For example, for the interval 10-20 X = =15 whose frequencyis 8.
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Thus the ungrouped frequency distribution is obtained from above grouped frequency distribution as follow

Interval
0-10 | 10-20 | 20-30 | 3040 | 40-50
(Marks) A
Marlks obtained 5 15 25 35 45
Frequency 5 8 20 14 3

We obain the mean with the help of the method explained earlier as follows:

xi f; f; xi
5 5 25
15 8 120
25 20 500
35 14 490
45 3 135
Sum Z"f’ Zf’ %
=50 =1270

Thereforethe required AM. ¥ = ZE‘): X
£

1270

50
=25-4 Marks Answer .

Exercise 17.3
Find the arithmetic mean of the following frequency distribution: [ 1to4 ]

L. Class 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency | 9 12 15 10 14

2. Class 0-6 | 6-12 | 12-18 | 18-24 | 24-30
Frequency | o6 8 10 9 7
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3 Marks 100-120 | 120-140 | 140-160 | 160-180 | 180-200
' obtained (x)
No. of 10 20 20 15
students( /)
4 Class 25-35 3545 | 45-55 | 55-65 | 65-175
Frequency 6 10 8 12
5. Find themean of the following frequency distribution :
welght A0-50(50-60]60-70|70-80[80-90 90100
(in kg.)
No.of |, 25 | 28 12 10 15
students
0. The salaries of the workers of a factory are as follows
Monthly salary (in%) | 1000-1200 | 1200-1400 | 1400-1600
No. of workers 10 20 20
Monthly salary (in¥) | 1600-1800 | 1800-2000
No. of workers 15 5

Find the arithmetic mean of the salaries.
17.07 Arithmetic mean using assumed mean :

Ifthe values of x inany frequency distribution are verylarge, whenitis difficult to calculate the arithmetic mean
and much timeis also consumed. In such a situated, it isconveninent to calculate the arithmetic mean form short-cut

method of assumed mean.
Working Steps :

Step L.

column contains their frequencies 7, .

Step 1.
assumed mean.
Step IIL.
Step 1V,
column.
Step V.

We find the arithmetic mean form the formula

[300]

We first prepare the frequency table in such a way that first column contains x, , and the second

In the third column we write deviation of each x, froman appropriate value 4. Here 4 is calld the

Inthe fourth column we write product of frequency f, anddevaiton o, fd,.

Write sum of column second, Z f. and sum of column fourth Z f.d; inthe corresponding last




f:AJri(Zfidj), where N :Zﬁ :

The above procedure is clear form the following table.

x.l' fa da' = xf - A ffd

X Ji d, hd,

X, I d, Sd,

X, J d, Jod,

X, i d, fd,
Y, S

3 fd

Thus Arithmetic Mean (x)=A4+<=2—

2
- 4+—(3/d)

x,— A
Ifin step II, step deviation is found from #, = T . where his class interval then according to step I11, in

columnthird, we write £, ,i.e theproductot f and #,. The meanisto found by the folowing formula :

Z j}.u}. h

x=A+
2/
Important Remarks :
1) (Generally assumed mean A4 1s taken as mid value of x or value ofx having maximum frequency.
(i) When ditterence inthe value of xislarge andthe value of x arealso larger or frequencies are large thenit is

x, —A

convenient to calculate by step deviation ¥, =
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Calcualtion table for the above formula

x, —A
YI .f i H.f = h .f i Ha
X A " i
X2 1 u, Sty
X J y Sty
AT hI¥ 2 S

Thus anthmetic mean (;) -4+ ZZ:f o, h
J/;

(Here, by taking A as mid value, the valuesof %, are ... -3, -2 -1, 0,1,2,3,-.- )

The method will be clear torm the following examples.

Illustrative Examples
Example 1. Find the arithmetic mean for the following frequency distribution :

x| 5 |10 [ 15 |20 | 25 | 30 | 35 | 40 | 45 | 50

f | 20|43 (75|67 |72 | 45|39 | 9 8 6

Solution : First of all we construct the calcualtion table by assuming 25, the corresponding value of maximum
trequency 72 as assumed mean. (Here A=25 and #=5).
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Calculation for Arithmetic mean

Variate Frequency x, —25
. 7 u, = 5 fu,
5 20 —4 -80
10 43 -3 -129
15 75 -2 -150
20 67 -1 —67
25 72 0 0
30 45 1 45
35 39 2 78
40 9 3 27
45 8 4 32
50 6 5 30
Total N= Z /i 2.
=384 =-214
Thus Arithmeticmean(x ) = 4 + [Zziffi }( h

-214
=25+ x5
384
=25-2-780=22-214
Example 2. The following frequency distribution shows weights of 12 students.

Answer.

Weight(inkg.) | 67 | 70 | 72 | 73 | 75

No. of students 4 3 2 2 1

Find mean weight.
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Solution : Calculation table for Arithmetic mean

, No. of
W eight ©- 0 ‘
(in kg.) x students d, = x, - 72 fid,
= ! ‘f‘{.
67 4 -5 -20
70 3 -2 -6
72 2 0 0
73 2 1 2
75 1 3 3
S um NT = 2 .f‘i 2 ,ff' C! i
=12 = -21

Here by taking mid values of x =72 asvalue of4

— 1
Mean (7= 4+ — (3 /4,

~21
=72+[—]
12
7
=72-=70-25 kg.

Thus mean weight 70-25 kg. Answer
Example 3. In the following table, height of villages of some special region from sea level is given. Find
the mean height of that region form sea level.

Height (in Metres) | 200 | 600 | 1000 | 1400 | 1800 | 2200

No. of villages 142 | 265 | 560 | 271 | 89 16

Solution : Here we shall find the mean by taking A= 1000 and h=400 and by calculating both types of devaition

d aswellas u, .
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Calculation table for Arithmetic mean

Height Devaition
N No. of Deviation
n Metres.) | . el x. —1000 .
( ) villages f|d, = x, —1000 /i, ", =——— fu
X, 400
200 142 =800 —113600 -2 -284
600 265 —400 —106000 -1 —265
1000 560 0 0 0 0
1400 271 400 108400 1 271
1800 89 800 71200 2 178
2200 16 1200 19200 3 48
> f Y fd, Y fa,
=1343 = _-20800 =_52
Therefore
(1) Mean by deviation method (i) Mean by step deviation method
_ d, _ N fu,
x:A+Z"f x=Ad+ Zf h
> > f
- -52
=1000+ 20800 =1000+ % 400
1343 1343
=1000-15-488 approx. =1000-15-488 approx.
=084.512 Answer. =084.512 Answer.

Example 4. Find the mean of the following frequency distribution by step deviation method.

Class interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50

Frequency 7 10 15 8 10
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Solution : Calculation of Mean
{(Here A=25and 4= 10)

1.

L

Exercise 17.4
Find the mean of following frequency distribution with the help of assumed mean (Q. 1 — 4):

X 800 | 820 | 860 | 900 | 920 | 980 | 1000
7 7 14 19 25 20 10 5
Weight 60 | 61 | 62 | 63 | 64 | 65
(in kgs.)

No. of 5 8 14 16 10 7
workers .
A
Expenditure (in ) | 100-150 | 150200 | 200250 | 250300
No. of workefs 24 40 33 28

Expenciture (in ) 300—-350 | 350—400 | 400—450 | 450-500

No. of workers 30 22 16 7
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. x. —25
Class interval X, / b, == - fu,

0-10 5 7 -2 —14
10-20 15 10 —1 —10
20-30 25 15 0 0
30-40 35 8 1 8
40-50 45 10 2 20

(X,

Thus Mean _"H[ S/ xh
=254+ — [x10
50
=25-8 melre Answer




Expenditure on
water (in 3

No. of houses 7 5 7 8 9 11

Expenditure on
water (in 3

No. of houses 7 3 4 4

15-20 |20-25 | 25-30 | 30-35 | 35-40 | 40-45

L

5. Findthe mean of the following distribution by taking assumed mean as 25.

Class interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50

f 6 10 13 7 4

6.  Inthefollowingtable, the age distribution of patients of a disease ina particular year is given. Find the average
age (inyears) per patient.

Age (in years) |5-14|15-24|25-34|35-44|45-54|55-64

No.of patient 6 11 21 23 14 5

7. Find the mean form the following frequency distribution.

Class interval | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100
Frequency 10 | 25 | 28 | 12 | 10 15

17.10 Median ;

Ifnvalues of a variable are arranged in ascending or descending order, then the value of the middle term of

el
the arranged seriesis called the median. If the number ofterms 1s odd then only one termi.e. ( ™ )th termwillbe
2

"o "o
themiddle term. Butifthe number of terms is eventhen two tenmns {5 th ) and( E +1 ) th will bein themiddle and

mean ofthese two terms will be the median. For example, marks obtained by 9 students of theclass Aare 10, 15,
12, 18,17, 18, 15, 16, 19 and marks obtained by 8 students ofthe class B are 19, 15, 18, 14,17, 16, 15, 15.
Arranging these inascending order :

A: 10 12 15 15 16 17 18 18 19
B: 14 15 15 15 16 17 18 19
Median of A= Middle term (5" term) = 16 marks

4™ term + 5™ term
2

Median of B =Mean of middle terms (

_15+16
2

=15-5 Marks.
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17.11 Median from ungrouped or individual series :

Working steps :

Step I. Arranging the# values of variatex in ascending or descending order like
X, Xy, X500, X,

Steps I1. Now obtainthe median by the following formula :

n+1 . .
——thterm1e. x,,, 1715 odd

]

Median (M)=<Mecan of the Zth and 4+ 1th terms
Xy + X,

Le, ———=— 1f nis even
2

Illustrative Examples

Examples 1. Find the median from following data :
25, 34, 31, 23, 22, 26, 35, 28, 20, 32
Solution : Arranging the given datain ascending order :

S. No. 112314 5|67 |89 10

Value of variate (x) [20 |22 |23 25|26 (28 (3132|3435

Here, number ofterm (#) =10 (even number)

10 10
7thterm+ (7+1)th term

2

X.+x. 26+28
Example 2. Find the median f the folowinmgvaRies of ARTER: :

37, 31, 42, 43, 46, 2%, 39, 45% 32
Solution: Arranging the given data inascending order

Therefore Median M)=

x'l x;‘, x.% x4 XS xt') x'.-" x}; x‘}
25 31 32 37 39 42 43 45 40

-+ 9values of x in ascending order are X,, X,..., X,

9+1
Therefore Median (M ) = [—J thterm=x, =39
2
Example 3. The values of (x) in ascending order are as follows :
8 I 12 16 l6e+x 20 25 30
if the median is 18, then find the value of x.
Solution: Here total number of variate is 8 therefore the two terms are 16 and 16 + x respectively.

. 16)+(16+ )
Therefore median = M =18 (Given)
= 324+4x=36 =>x=4
Therefore value of x =4 Answer
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17.12 Median from ungrouped frequency distribution :
The working rule to find the median form ungrouped frequency distribution is as tollows :

Working steps :

Steps L. Preparation of cumulative trequency table.

Steps 1. Obtain the value of N/ 2, where N = Z 7.

Steps I11. Variate value ofthe cumulative frequency just greater than or equal to A/ 2 will be the median.

[llustrative Examples

Example : Find the median form the following frequency distribution :

x: 1 2 3 4 5 6 7 8 9
f. 8 10 11 16 20 25 15 9 6
Solution : Calculation of median
X, 7 c.f.
1 8 3
2 10 18
3 11 29
4 16 45
5 20 65
6 25 90
7 15 105
8 9 114
9 6 120
N=120
N
Here 5 60.

The term whose cumulative frequency is just greater than 60, 1.e. the term for which the value cumulative
frequency 651s 5. Answer
Therefore median = 5

Exercise 17.5
1. Find the median of'the following variates :
25, 34, 33, 13, 20, 26, 36, 28, 19, 34
2. Find median of the following data.
19, 25, 59, 48, 35 31, 30, 32, 51

If 25 isreplaced by 52, then find new median.
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L

The marks obtained by students of'a class are given below. Find their median.

Marks .
. 15 20 25 30 35 40 45 50
Obtained
No. of 2 | 8 |16 |26 |20 16| 7 | 4
students
4, The number of children in 100 families are as fellows, find their median :

No. of children 0 1 2 3 4 5 6

No. of families |10 | 35 | 27 | 17 6 3 2

5. Find the median ofthe following frequency distribution.

X 20 25 30 35 40 45 50 55

b 14 28 33 30 20 15 13 7

17.13 Median from grouped frequency distribution :
Working steps tor finding median from grouped frequency distribution are as follows

Step I. To prepare the cumulative frequency table.
Step I1. After calcuating N/ 2, find the class interval of cumulative trequency just greater than it.
Step 111, Now to find the median for this class interval with the help of following formula :

N
Median(M):f{? “len
£

Where £ = lower limit ofthe median class

N = Total frequency (Zf,)

(" = Cumulative frequency of class preceding the median class

A = interval ofthe median ¢lass

f = frequency of the median class

This method will be clear form the following example.
Example 1. Find median of following frequencydistribution :

Class | 10 95 | 25-40 | 40-55 | 55-70 | 70-85 | $5-100
interval
f, 6 20 44 26 3 1
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Solution : Cumulative frequency table

Class interval ‘ Cummulative
. requency (¢)
10-25 P -
25-40 20 76
40-55 44 0
55-70 26 o
70-85 3 0
85-100 1 (o0
N=100

N
Here, ? =50 — classinterval of medianis *40—-55"
Here, £=40, (=26, =15 and f =44

(3-<)

The median (A4 )= £‘+Txh

(50-26)
=40+ ~———Zxh
44

24
= 40+ —x15
44

=48-18

Therefore the medianis 48-18, Answer.

17.14 Merits and Demerits of Median :

Merits of Median :

(i)  Itisthebestinstudy of qualitative characterstics.

(i) Finding medianis easy and convenient. Sometimes it canbe known by inspection.

(i) It doesnot need all data forits calculation.

(v) Medianisalwaysfixed and clear.

(v)  Extreme valueshave no affect onit, while they have more aftect on mean.

Demerits of Median :

()  Whenvalues are distruibuted irregularly, median does not represent the representative number and gives
absurd conclusion. For example a student obtained 40, 30, 5, 3, 2marksin 5 subjects. Herethe median is
5 which does not properly represent the data.

(i) Whenequalimportanceisto be givento extreme values then the measure of central tendency is not suitable.

(i) It cannotbeusein mathematical operations.
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Exercise 17.6
1. The marks obtained by 100 students are given in following table. Find median from these.

Marks
obtained

Ne. of
students

20-30(30-4040-50{30-60|60-70|70-80

6 20 44 26 3 1

2. Themarksofstudents ofaclass are given in following frequency distribution. Find the medianform these :

Marks 0-10 [ 10-=20 | 20-30 | 30—-40 | 40-30
obtained B B o oY T
No. of
4 28 42 20 6
students

Find the median form following frequency distribution : [Q. 3to 4 ]

3 Class interval 0-10 10-20 20-30 30—40
I 2 6 10 17
Class interval 40— 350 30-60 60 -T0 T80
f 30 15 10 10
4. (Class 0—% 8-16 1624 | 2432 | 32-40 | 40-48
interval
/ 42 30 50 22 ] 5
17.15Mode ;:

The value of a series whose frequency is maximumis called mede. Theterms of the series have the maximum
tendency to accumulate around the mode.
17.16 Calculation of Mode :
() Mode form Individual Series or Discrete Series
From this series we first prepare frequency distribution table. The value with maximum frequency is called
mode. This can be easily understood by the following example.

Marks
. 0 1 2 3 4 5
obtained
No. of 5 8 13 5 3 2
students

Hereit is clear form trequency distribution that frequency of 2 ismaximumi.e. 13, thusmode of distribution
15 2 marks.

If distribution of frequencies are irregular or value of maximum frequencies are more than one, then it
becomes difficult to find mode. In such situationmode is determined by the method of grouping. Here we shall study
only regular distributed frequency distribution.
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(ii) Mode from ungrouped frequency distribution :

Herenregular frequency distribution, the value whose frequency is maximum, the value ofthat term 1s mode.
Example : The marks obtained by some students are as follows, find their mode.

Marks 30 |31 [32(33(34(35(36/|37 (383940
obtained

No.of 1|5 15|16 2019|158 |7 |3 |2
students

Solution : Here ferquency of marks 34 1s maximum, 1.¢. 20.
Therefore Mode = 34 Marks
(i)  Modefrom grouped frequency distribution :
Working rule to find mode from gruoped frequency distributionis as follows :

The class of grouped frequency distribution having maximum trequency is called the modal class
interval. First we find modal class interval.

Step IL. With the help of modal class we find the mode by using the tollowig formula :
Mode = f“{i} x h
2h=t— 1s

where ¢=  lowerhmitofmodal class

Step L.

J, = frequency ofmodal class
J, = frequency oftheclass interval just preceeding themodal class interval

f, = frequency ofthe class interval just after themodal class interval
h = widthofthe modal class

[llustrative Examples
Example 1. Find mode from the following frequency distribution.

Class | 10-25 | 25-40 | 40-55 | 55-70 | 70-85 | 85-100

f 6 20 44 26 3 1

Solution : Here maximum frequency is 44 of class '40-55'
SoMode class =40-55

Again £=40, f =44, £, =20, f. =26 and h=15

Mode according to formula = £ + [LJ x h

R PR
4420
=40+ [7J x15
88-20-26
=48.57
Therefore required Mode = 48:57 Answer
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Exercise 17.7
Find the mode of the tollowing distribution :

Q) 2 5 7 5 3 1 5 8 7 5
(i) 2 4 6 2 6 6 7 8
(i) 25 25 21 25 27 28 25

Find the Mode offollowing trequency distribution :

() x 3 4 5 6 7 8
7 2 4 6 3 2 ]

(ii)

x |11 1213141516
F | 20 ] 50 |80 |60 | 15] 8

The number of members ot 30 families of a village is givenin the following table. Find their Mode.

No. of members | 2 | 3 4 5 6 7 8
No. of families 1 21 4|6 |10 3 5

The Ages (inyears) of 20 students of a class are as follows :

15 16 13 14 14 13 15 14 13 13
14 12 15 14 16 13 14 14 13 15

Find mode by representing these in frequency distribution.
The marks obtained by some students are given below, find the mode of marks obtained :

Marks 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80
obtained
No. of 2 8 16 | 26 | 20 |16 | 7 4
students

Find the mode form following frequency distribution :

Class 10-15|15-20|20-25|25-30|30-35|35-40|40-45
Frequency| 3 7 16 | 12 9 5

L

Marks obtained | 0-10 |10-20 | 20-30 | 30-40 | 40-50 | 50-60
No. of students | 5 12 14 10 8 6

Marks obtained | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
No. of students 4 28 42 20 6

Height (in cm) | 52-55 | 55-58 | 58-61 | 61-64
No. of students 10 20 25 10
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) { Important Point's]

1.  Arithmetic mean(X):

H

(i)  Individualseries: (x)= —Z X

o
>

- .I'Hf
(i) Ungroupeddistribution: (¥)= >

_ Jd, S,
(i) By assumed mean: -’C:AJFZZ::f_ or x:A+ZZf xh

_ x —A
where assumed meand, d,=x,—A and w, =———

- Median (M) if #2 18 odd number

(1) Incdividual series : Arranging valuesinascending or descending orderas x,, x,, X,,..., X,
x L if 72 15 even number
"+
Median(M ): xnb+ xn+]
2 2
2 ?
() Ungrouped frequency distribution : The value from cumulative frequency table cumulative frequency isjust
greater than N/ 2.
(iii) Crouped frequency distribution : The class interval whose frequency isjust greater than N/ 2 1s median
classinterval and

| e
Median (M) = €+[ = ]xh
J
where £ =lower limit of median class interval
N= Zﬁ 1.e. Total frequencies

(" =C F. ofclassinterval preceding the median class
h =width ofthe median class
J =trequency ofthe median class
3. Mode:
()  Individual series . The term whose frequency 1s maximum.
(1)  Ungrouped frequency distribution : Value of the term with maximum frequency.
(i) Croupedfrequency distribution : The class of maximum frequency is called modal class.

and mode () :"-“{ﬂ}(h

2h-t— L
where ¢ = lower limit of modal class
S = frequency ofmodal class
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£ = trequency ofthe classinterval just preceding the modal class interval

f= trequency ofthe class interval just after the modal class interval
h= width of middle class

Miscellaneous Exercise 17

Four possible options of the following questions are given. Choose the correct option : [ 1-10]

1.

L

10.

Positional meanis :

{A)Arthmetic mean (B) Geometric mean

(C)Harmonic mean (D)Median

Mode value ofany seriesis ;

(A) Middlevalue (B) Value whosefrequencyis maximum
(C) Minimumfrequency value (D) Limitvalue

The median oftollowing seriesis :

520, 20, 340, 190, 35, 800, 1210, 50, 80

(A) 1210 (B) 520 (C) 190 (D) 35
The marks obtained by four students in statics are 53, 75, 42, 70. Mean oftheirmarks is :
(A) 42 (B) 64 (C) 60 (D) 56
Astudent secured 85, 87 and 83 marks in Mathematics, Physics and Chemistryrespectively. The average
marks of these subjectis :

(A) 80 (B) 84 (C)85 (D) 85-5
Ifthe arithmetic meanof'5, 7,9, xis 9, thenthe value of xis:

(A) 11 (B) 15 (C) 18 (D) 16
The median ofthe distribution2, 3, 4, 7,5,11s:

(A)3 (B)4 (C)2 (D) 20
Themedian ofthe distribution 1,3,2_5,.91s:

(A)3 (B)4 (C)2 (D) 20
The mode ofthe distribution 3,5, 7,4,2,1,4,3,4

(A) 7 (B) 4 (C)3 (D)1

The no.of students ot'a school according to their ages are as follows :
Age(inyears) | 8 | 9 [10|11(12(13 |14 151617
No. of students |15[25[40(36[41(37|20(13| 5| 3

Their mode will be :
(A)41 B) 12 (C)3 (D) 17

Find the airthmetic mean of the following distribution [Q. 11-14]

11.

12.

x | 5 6 7 8 9
7 | a 8 | 14 | 11 3

10 15 17 | 20 | 22 | 30 | 35
5 10 2 8 3 5] 5]

|
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13. X 19 21 23 25 27 29 31
f 13 15 16 18 16 15 13

14 X 1 2 3 4 5 6
¥ 45 25 19 8 2 1

15, Find the arithmetic mean from following frequency distribution :

Weight (in ko) |40-44 | 44-48 |48-52 |52-56 |56-60 |60-64
Neo. ol persons 3 o 5 9 3 2

Find median ofthe tollowing distribution : [Q. 16-17]

16. X 0-1 0-2 0-3 0-4 0-5 0:-6 :
¥ 30 60 20 40 10 50 35

17 Measure of shoes |4-5|5-0|5-516-0/6-5|7-0/7-5|8-0/8-5/9-0
No. of shoes 11214 5]15(3060|95/8|75

18 Therun scored by players ofa cricket teanis as follows :
57, 17, 26, 91, 115, 26, 83, 41, 57, 0, 26.
Find their A M. median and mode.
Find mode of tollowing distributions : [Q. 19-20]

19,

20. Class 0-20 20-40 | 40-060 | 60-80 | 80-100
Frequency 3 15 24 8 5
21, Define Arithmetic mean and given their two demerits.

22, Give mainuses of median.
23, Givedifference between arithmetic mean and weighted arithmetic mean.

Answers
Exercise 17.1
1. 52 Marks 2. 71735 36 4.43 9 run 5. 22 Marks
7.52.75 kg. 8.26 9. Mean 24 +3 10. 7 2200

Exercise 17.2
1.7:07 2.7:55 3034 4 055 52 6.23.9 73 8 76938
Exercise 17.3

1.26:33 approx 2. 1545 314571 4 495 5 68:2 6.1457.-14
Exercise 17.4

1.891-2 2. 62:65 3.266:25 4.3957 5 23.25 6.34.87 7.68.2
Exercise 17.3

1.27 2. 32and35 3.30 4.2 535
Exercise 17.6

1. 4545 2.24:29 3.45 4.17-04
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Exercise 17.7

1.(1)5 (i) 6 Gii)2-5 2.()5G)13 3.6 4.14 5.40

6.23-46 7.23-33 8.43.89 9 58.75

Miscellaneous Exercise 17
1.(D) 2.(B) 3.(0) 4.(C) 5.(0) 6.(B)
8 (A) 9.(B) 10.(B) 11. 7-025 12.21.25 13.25
15. 50.67 16.0.4 17.8 18.49, 41 and 26 19. 26
21. 22. 23. 24. 2561.5and 62 4
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14. 2
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