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STATISTICS

15.1 INTRODUCTION

Inclass IX, we have learnt about representation of statistical data in the form of histograms
and frequency polygons. We have also learnt about mean, median and mode of ungrouped
data. In this chapter, we will study about the techniques for finding mean, median and mode
of grouped data. We will also learn about cumulative frequency graph of a frequency
distribution.

15.2 MEAN OF GROUPED DATA
If x,, %5, % 4., ¥, are n values of a variable X, then the arithmetic mean or simply mean of
these values is denoted by i and is defined as

n
2 %
" or, X =
i H

.1’;+IE+J.'1 4 s X

L
Here, the symbol z, X, denotes thesum x; + X + X3 + -+ X
i=1

In other words, we can say that the arithmetic mean of a set of observations is equal to their
sum divided by the total number of observations.

In this section, we will study about the arithmetic mean of grouped data or a discrete
frequency distribution. In a discrete frequency distribution the arithmetic mean may be

computed by any one of the following methods:
(i) Direct method,
(i) Short-cut method,
(i11) .‘-'rlcprljwialinn method.
| ot us now learn about these methods one by one.

15.2.1 DIRECT METHOD
If a variate X lakes values Xy, X3« X, with corresponding frequencies fi. fa, fr.-, f,

respectively, then arithmetic mean of these values is given by
= SAT foxa t ot fuXu
,.(I + fa A fu
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\—‘r\

el X == !\ -, where N E h=fi+fh+f,

bl

The following algonithm may be used to compute arithmetic mean by direct method.

ALGORITHM
Prepuare the trequency table in such a way that its first column consists of the values of the
variate and the second column the corresponding frequencies,
Multiply the trequency of cach row with the corresponding values of variable to obtain

tinnd colummn contanming fx,.
Fond the sunt of all entries i column 11 to obtain £ x;
Frod the sum of all the frequencies in colummn I toobtain £f, = N

D T
STET % Usethe formula: X = Efix,

Following examples will illustrate the above algorithm.

ILLUSTRATIVE EXAMPLES
LEVEL-1
ENAMPLE 1 Find the mean of the following distribution:
- i 4 6 9 10 15
f: 5 10 10 7 8
SOLUTION Calculation of Arithmetic Mean
X, fi fr‘rl
4 5 20
6 10 60
9 10 90
10 s 70
15 8 120
N=2Xf =40 2 fix, =360
— X fx, 360
Mean = X ==—+=—=9
Xf 40
ixavrte 2 Following table shows the weight of 12 students:
Weight (inkgs): 67 70 72 73 75
Numberof students: 4 3 2 2 1

Find the mean weight of the students.
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SOLUTION Calculation of Arithmetic Mean
Weight (in kgs) Frequency
X ”l Jr(r""i
67 4 268
70 3 210
; 72 2 144 ;
73 2 146 1
79 1 75
‘ N:Ef[:lz Eﬁx,:’&-’l:‘}
Mean = X = 2 fixi = E = 70.25 kg ,
N e - “
EXAMPLE 3 Find the mean of the following distribution:
x: 10 30 50 70 89
1 7 8 10 15 10
SOLUTION Calculation of Mean
'Tl f; .fl:l‘l
10 7 70
30 8 240
| 50 10 500
70 15 1050
89 10 890
N=Xf =50 T fx, =2750 I
P
Mean =208 200 _ g5
N 50
' EXAMPLE 4 If the mean of the following distribution is 6, find the value of p.
: & Z 4 6 10 p+5
f: 3 2 3 1 2
SOLUTION Calculation of Mean
X Jrr .rI"Tt
2 3 6 |
4 2 8 -
6 3 18
10 1 10
] p+5 2 2p+10
N=2Xf=1 Zfix;=2p+52
Wehave, N = Ef; =11, Zf;x; = 2p + 52
-f If.x
M Or e kel
ean = —;
s ﬁ:2”1*152:;,56=2p+52=>2p=14=;»p=?

. A
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IXNAMPLE 5 Find thevalue of p, if the mean of the following distribution is 7.5.
X 3 3 7 9 11 13
f 6 N 15 P 8 4
SOLUTION Calculation of Mean
X, fl LII
3 6 18
5 8 40
7 15 105
9 p 9p
11 8 88
13 4 52
N=Xf =41+p ¥ fix, =303+9p
Wehave, Zf, = 41+ p, Efx, =303+ 9p
S
Mean = ";f'l’
2h
e | ?.5 = M
41+p
= 7.5% (41 + p) = 303+ 9p
= 307.5+7.5p =303+9p = 9p-7.5p=307.5-303 = 15p=45 = p=3

LEVEL-2

EXAMPLE 6  Find the missing frequencies in the following frequency distribution if it is known that
the mean of the distribution is 1.46.

Number of accidents (x): 0 1 2 3 4 5 Total
Frequency (f): 46 ? ? 25 10 5 200
SOLUTION Let the missing frequenciesbe f, and f,.
Computation of Arithmetic Mean
X, fi fix,

0 46 0

1 h h

z /2 2/

3 25 75

4 10 40

5 5 25

N=86+f+f, X fix; =140+ f, + 2f,
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We have,

N =200 = 200 = 86 + 2 = ..{i)
Ak, L+ L= A+ =114

Mean = 146
- 1.46.= 2%

N
L e MO+ fe2 ;
200

= 22 =140+ f +2f, = fi +2f, =152 ..(11)

Solving equation (i) and (ii), we get

- EXERCISE 15.1

LEVEL-1
1. Calculate the mean for the following distribution:
x: 5 6 7 8 9
f 4 8 14 11 3
2. Find the mean of the following data:
x: 19 21 23 25 27 29 31
£ 13 15 16 18 16 15 13 |
3. If the mean of the following data is 20.6. Find the value of p. 2 J
X 10 15 p 25 35
£ 3 10 25 7 5
4. If the mean of the following datais 15, find p.
x: 5 10 15 20 25
f 6 p 6 10 5
5. Find the value of p for the following distribution whose mean is 16.6.
x: 8 12 15 p 20 23 30
£ 12 16 20 24 16 8 4
6. Find the missing value of p for the following distribution whose mean is 12.58.
x 5 8 10 12 p 20 25
f: 2 5 8 22 7 4 2
7. Find the missing frequency (p) for the following distribution whose mean is 7.68.
x: 3 5 7 9 11 13
£ 6 8 15 p 8 4 .
8. The following table gives the number of boys of a particular age ina class of 40 students.

Calculate the mean age of the students
Age (in years): 15 16 17 18 19 20
No. of students: 3 8 10 10 5 4
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9. Candidates of four schools appear in a mathematics test. The data were as follows:

Schools No. of Candidates Average Score
I 60 75
I 48 80
il Not available 55
v v 40 50

If the average score of the candidates of all the four schools is 66, find the number of
candidates that appeared from school II1.

10. Five coins were simultaneously tossed 1000 times and at each toss the number of heads
were observed. The number of tosses during which 0,1, 2, 3,4 and 5 heads were obtained
, are shown in the table below. Find the mean number of heads per toss.

No. of heads per toss

No. of tosses

0 38
1 144
2 342
r 3 287
| 4 164
|
| 5 25
[ Total 1000
|i§
I":" 11. The arithmetic mean of the following data is 14. Find the value of k.
x;: 5 10 15 20 25
fi 7 k 8 4 5; [CBSE2002C]
12. The arithmetic mean of the following data is 25, find the value of k.
X;: 5 15 25 35 45
fi 3 k 3 6 2 |CBSE 2001)
13. If the mean of the following data is 18.75. Find the value of p.
x;t 10 15 p 25 30
fi: 5 10 7 8 2 [CBSE 2005]
LEVEL-2

14. Find the value of p, if the mean of the following distribution is 20.
x: 15 17 19 20+p 23
f 2 3 + 5p 6
15. Find the missing frequencies in the following frequency distribution if it is known that
the mean of the distribution s 50.
x: 10 30 50 70 90
f 17 fi 32 f 19 Total 120.
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e = . I —— (|
. 7025 2. 25 3. p=20 4. 8
5. 18 6. 15 7. 9 8. 17.45 years
9. 52 10. 2.47 11. 6 12. 4
13. p=20 5 =] 15. f1=28,f,=24

15.2.2 SHORT-CUT METHOD

lig_‘e values ?f Xor {ﬂnd}_j’are large, the calculation of AM by the direct method is quite
tedious and time consuming, because calculations involved are lengthy. In such a case to

TIIDYZEe the time involved in calculation, we take deviations from an arbitrary point as
discussed below.

Let X, Xpee, Xy bp \-'aluu_s qf a variable X with corresponding frequencies fy, f, f3,-+ f,
respectively. Taking deviations about an arbitrary point ‘A’, we have

dy=x,-A,i=123,,n

= fid, =f:{x, -A)i=1,2,3,--,n
=i > fidi =Y filx, = A)
=] i=1
= Zf:d: =Z.’;I;_J"‘-ZL
t=] f=l jwl
P . fd, =) fix,— AN [ Ni= ‘Z;fr}
=1 i=] =
1 M ] " AN
' L=y [ ——
= NE'{“' Nm‘f‘“ =
G LS =X s XalSir,
N ¢ T i s 4 = m— :
= N 4;!.J ) - N*’I,I I
-
= X = A"’R’FL.':'L
1=}

Finding AM by using the above formula is known as the short-cut method.
14 s o]

NOTE The number ‘A’ is generally known as the assumed mean and is generally chosen in such a
way that the deviations are small.

Following algorithm may be used to find arithmetic mean by the short-cut method.

ALGORITHM

STEP ) Prepare the frequency table in sucha way that its first column consists of the values of the
variable and the second column consists of the corresponding frequencies.

Stir 1 Choose a number “A’ (preferable among the values in first column) and take deviations
d, = x, = A of the values x, of variable X about A. Write these deviations against the
corresponding frequencies in the third column.

STEP I Multiply the frequencies in column [ with the corresponding deviations d;in column Il to
prepare columm IV consisting of f, d,
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SN Find the swom of all entries i colunin U1 to obtain Z};lf, and the swm of all frequencies in
=]
column H to obtain Z_.f', = N,
=1

SIFCN Usetheformuda: X = A + l{ Z fd, }

N 1-1' 4
Following examples will illustrate the above algorithm.

ILLUSTRATIVE EXAMPLES ;
LEVEL-1

EXAMPLE 1 The following table shotws the weights of 12 students:
Werght (inkg): 67 70 72 73 75
Numberofstudents: B 3 2 2 1

Find the mean weight by using short-cut method.
SOLUTION  Let the assumed meanbe A =72

Calculation of Mean

weight No. of d=x,-A=x,-72 fd,
m Kg students
X fi
67 4 -5 -20
70 3 =0 -6
72 2 0 2
73 2 1 2
75 1 3 3
N =Ef1 =12 ¥ fd, =-21
We have,

=12, X fd, =-21, and A =72

Niaan = A+l(zm)

(2)__, 7

Ko=) i

> Sl T 1
= Nisai = 2384 £ 2? 70.25 kg

Hence, mean weight = 70.25 kg.

EXAMPLE 2 Find the mean wage from the data given below:

Wage (in 2): 800 820 860 900 920 980 1000
No. ofwokers: 7 14 19 25 20 10 5
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SOLUTION  Let the assumed mean be A =900,
Calculation of Mean
Wage (in <) No. of workers d, =x;—A =x,-900 fid;
X; fi
800 2 - 100 =700
820 14 — 80 - 1120
860 19 - 40 - 760
900 25 0 0
920 20 20 400
980 10 80 800
1000 5 100 500
N=Xf =100 2 fd. =—880
We have,

N =100, X fd, = - 880 and A = 900

L ¥
MeanX=A+~'l'E’~
N

“SE:F =900 — 8.8 = 891.2

= Meanf:':?[}ﬂ+

Hence, mean wage =3 891.2.
15.2.3 STEP-DEVIATION METHOD

Sometimes, during the application of the short-cut method for finding AM, the deviations d,
are divisible by a common number /i (say). In such a case the arithmeticis reduced toa great

extent by taking

X, -A .
u, = 'h e 1,2,3,---,!!
— x = A+, 1=1,2,3,-n
- fix; = Af; +hfiuy , 1=1,2,5,+,n

"

== Zf,x, = A il,ﬂ + hif,n,
f=1 =1

= X=A+h

Finding AM by using this formulais known as the step-deviation method.
Following algorithm may be used to find the arithmetic meanby step deviation method:
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ALGORITHM

u]'i.i".;

STED 1

STEI 11t

STEP I\

SLEPA

Obtain the frequency distribution ﬂmfpnprm' the frequency table in such a way that its
first colunmn consists of the values of the variable and the second column corresponding

frequiencies.

Cheose a number *A” (generally known as the assumed mean) and take deviations
d, = x, = Aabout A. Write these deviations agamst the corresponding frequencies
m the I‘Irmi colwmn.

Choese a numberh, Snwmh'u common factorofall d,'s inlll coltummn, divide deviations d; by
Irtoget u,. Wnitethese u,'s against Hmmn'm‘ponqu d,'s inthe IV colunmn.

Multiply the frequencies in Il column with the corresponding w,'s in IV column to prepare
Veolumnof fu,.

"

Find the swm of all entries in V column to obtain D fi v andthe sumof all frequencies in 11

column toobtam N = LZ LJ

=l CP

camai 1"
1 Usetheformula: X = A+ h { ir—— z f,n,}
1=1

Following examples will illustrate the above algorithm.

ILLUSTRATIVE EXAMPLES
LEVEL-1

EXAMPLE 1 Find the mean wage from the following data:
Wage (in 9 : 800 520 860 900 920 980 1000

No. of workers: 7 14 19 25 20 10 5
SOLUTION  Let the assumed meanbe A= 900 and i = 20.
Calculation of Mean
Wage No. of d=x,-A i x; — 900 fiu,
(in Dx, workersf =x, - 900 ’ 20
800 7 - 100 -5 - 35
820 14 - 80 -4 _56
B60 19 - 40 -2 - 35
900 25 0 0 0
920 20 20 1 20
980 10 80 4 40
1000 5 100 5 25
N=%Xf =100 Yfu =-44
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We have,

N =100,% fu, =44, A = 900 and h = 20.

Mean = X = A +n’l(r—ir‘2,ﬁur ]

- X = 900 + 20 ];§=9DD—8.8=891.2

Hence, mean wage = ¥ 891.2.

1511

EXAMPLE 2 Apply step-deviation method to find the AM of the following frequency distribution

Variate (x): a 10 15 20 25 30 35 40 45 50
Frequency(f): 20 43 75 67 72 45 39 9 8 6
SOLUTION Let the assumed meanbe A= 25and i = 5,
Calculation of Mean
Variate Frequency Deviations x, 25
X; fi d,=x,-25 =TS =
5 20 -20 -4 - 80
10 43 - 15 -3 -129
15 75 - 10 -2 - 150
20 67 -5 ] - 67
25 72 0 0 0
30 45 5 1 45
35 39 10 2 78
40 9 15 3 27
45 8 20 4 32
50 6 25 5 30
N=Xf =384 2 fu, =-214
We have,

N=34 A=25,h=5and X fiy, = -214

Mean = X = A + JI{FL-E ,u,}

= N e 25+5x[%J=2a_2.?36 22014

EXAMPLE 3 The weights in kilograms of 60 workers in a factory are given in the following

frequency table. Find the mean weight of a worker.

Weight (in kg) x:
No. of workers f:

60)

5

61
8

62
14

SOLUTION Let the assumed meanbe A = 63

63
16

64
10

65

7
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Calculation of Mean

Weight (inkg) No. of werkers d, =x;-63 fid,
X f
60 5 -3 -15
61 8 -2 - 16
62 14 -1 - 14
63 16 0 0
b4 10 1 10
65 7 2 14
N=X[ =60 % fd, =21

We have, N = 60, A = 63 and Efd; = -21
1
Mean = A+ {E.‘Zﬁd, }
= Mem:ah[ﬂ]:es-lzm-n.sﬁ:52.65
. 60 20
Hence, mean weight of a worker = 62.65 kg
EXAMPLE 4 The table below gives the distribution of villages under different heights from sea level

in a certain region. Contpute the mean height of the region:
Height (inmetres): 200 600 1000 1400 1800 2200

No. of village: 142 265 560 271 89 16
SOLUTION Let the assumed meanbe A = 1400 and h=400
Calculation of Mean

Hfrght No. of villages £, ~1400
(in metres) f; d =x,-1400 1= i i
xl
200 142 - 1200 -3 _ 426
600 265 - 800 ~2 — 530
1000 560 - 400 o — 560
1400 271 0 0 0
1800 89 400 1 89
2200 16 800 2 32
N=Xfi=148 ¥ fu, = —1395

We have, A = 1400, h = 400, £ f; = -1395and N = 1343
1
Mean = A + thZf,-n, '

-1395
1343

= Mean = 1400 + 400 x = 1400 — 415.49 = 984.51

113
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9. Find the mean from the following frequency distribution of marks at a test instatistics :
Marks (xv): 5 10 15 20 25 30 35 40 45 50
No.ofstudents(f): 15 50 80 76 72 45 39 9 8 6

ANSWERS
1. 3.54 2. 247 3. 3.62(approx) 4. 2.35
5. 26.08 6. 3.53 (approx) 7. 0.73 8. 0.83
9, 22,075

15.2.4 ARITHMETIC MEAN OF A CONTINUOUS FREQUENCY DISTRIBUTION

Uptill now we have been discussing about various methods for computing arithmetic mean
of a discrete frequency distribution. In case of a continuous frequency distribution or a
frequency distribution with class intervals arithmetic mean may be computed by applying

any of the methods discussed so far. The values of x;,x;, x5--, ¥, are taken as the
mid-points or class-marks of the various classes. It should be noted that the mid-value or

1
class-marks of a classinterval is equalto 5 (lower limit + upper limit).

Following examples will illustrate the procedure.

Class-mterval: 0-10 10-20 20-30 30~ 40 40 - 50

No. of workers f: 7 10 15 § 10
SOLUTION Calculation of Mean
Class- Mud- Frequency d, =x,-25 u, = o 1_025 fiu,
interval  values (x) f
0-10 5 7 -20 -2 - 14
10 - 20 15 10 -10 =1 =40
20 - 30 25 15 0 0 0
30 - 40 35 8 10 1 8
40 - 50 45 10 20 2 20
N=1f =50 fiu =4
We have,

A=25h=10,N =50and Efu, = 4.
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= ks
Mean = A+ II{-I—\T—}_J‘;"' }
= Mean=25+1l]x-4_=g5
| 50 8
, EXAMPLE 2 Find the mean of the following frequency distribution:
Classes: 0-20 20-40  40-60  60-80  80-100
Frequency: 15 18 21 29 17
[CBSE 2006 C]
SOLUTION Calculation of Mean
x; =50 k
Classes Mid- Frequency d, =x,-50 u; = .!201 fiu;
values (x) (f)
0-20 10 15 - 40 -2 =30
20-40 30 18 -20 -1 -18
40 - 60 50 21 0 0 0
60 - 80 70 29 20 1 29
80 - 100 90 17 40 2 34 '
We have,

5 A =50,h =20,N =100and £fu, = 15

Mean = A+ h {-:Eifln:

15
= Mean=5{}+20xﬁ
= Mean =50+ 3 =53

EXAMPLE 3 The following table gives the distribution of total household expenditure (in rupees) of
manual workers in a city.

, Expenditure: 100-150 150-200 200-250 250-300 300-350 350-400 400-450 450-500
! (i &)

Frequency: 24 40 33 28 30 22 16 -
Find the average expenditure (in T) per household.

SOLUTION Let theassumed meanbe A = 325and h = 50.

; e
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Calculation of Mean
Expen - Freq - Miud - A
.d."mn- uency values d =x-A u, = l;_. fu,
(i T) x, f, X, 1
x, — 325
=x,~325 e 50
100 - 150 24 125 - 200 4 -96
150 - 200 40 175 - 150 -3 -120
200 - 250 33 225 - 100 -2 - 66
250 - 300 28 275 - 50 -1 -28
300 - 350 30 325 0 0 0
350 - 400 22 375 50 1 22
400 - 450 16 425 100 2 32
450 - 500 7 475 150 3 21
N=Xf =200 2 fu; ==235
We have,
N =200, A = 325, h = 50, and Zfu, = -235
] 1
X=A+h—=Xfu
St
= X =325 +50 x =281
200 |
= E:Bla-%éﬂzs-ss.ﬁzzm.za

Hence, the average expenditure is ¥ 266.25.

EXAMPLE 4 A frequency distribution of the life times of 400 T.V. picture tubes tested i a tube
company s given below. Find the average life of tube.

Life time (11 hrs) Frequency Life time (in hrs) Frequency
300-399 14 800-899 ‘ 62
400-499 46 900-999 48
500-599 58 1000-1099 22
600-699 76 1100-1199 0O
700-799 68

SOLUTION Here, the class-intervals are formed by exclusive method. If we make the series
an inclusive one the mid-values remain same. So, there 1s no need to convert the senes into an

inclusive form.

Let the assumed meanbe A = 7495 and It = 100.
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Ci ;ih‘ui’nrrmrqf Mean

Life time Frequency Mid-Values ¢ W Y, - A fu,

(inhrs): f X ;

R =x,-7495 u, = i
100
300 - 399 14 349.5 - 400 -4 - 56
400 - 499 46 449.5 - 300 ~3 - 138
500 - 599 58 549.5 - 200 -2 - 116
600 - 699 76 649.5 - 100 -1 -76
700 - 799 68 749.5 0 0 0
800 - 899 62 8495 100 1 62
900 - 999 48 949.5 200 2 96
1000 - 1099 22 1049.5 300 3 66
i 1100 - 1199 6 1149.5 400 4 24
N=X [, =400 ¥ fiu; =-138

X=A+h I -Xf u, t
(N |
e [+ I - t
T =L 35 - Ty = - 14
= X = 7495+ 100 [ T2 ) = 7495 - 22 = 7495 - 345 = 715
L 40(] 4 by .
Hence, the average life time of a tube is 715 hours ’
EXAMPLE 5 If the mean of the following distributions 54 find the value of p:
l Class 0-20 20- 40 40 - 60 60-80  80-100
' Frequency: 7 ) 10 9 13
| Sk : ICBSE 2006C)
I SOLUTION Computation of Arithmetic Mean
TR - S ) Dy -‘T: 50
Class Mid-values Frequency d, =x, =50 " ="20 fin, i
(x) (f) _
S —— e -—:— —ee — .
0-20 10 7 - 40 -2 - 14
20 -40 30 p -20 -1 -p
40 -60 50 10 0 0 0
; ¢
- 60 - 80 70 9 20 1 )
? 80 - 100 90 13 41 2 26
Yf=39+p Y fu, ;_Zl__,E_

We have,

A =50,N =39 +p, h=20%fu =21-pand X =54
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Mean = A+ h -ll.‘.‘_f'u
IN i :j
o)
= 54=50+20x | = —F
9+p
(71—
= §=30x] 2221
» 39+p |
(3] -
N 1:5["1 F11:>39+;:=105~5p = 6Gp=66=p=11
39-1-.!’.

LEVEL2
EXAMPLE 6 The following table gives weekly wages in rupees of workers in a certain commercial
organization. The frequency of class 49-52 is missing. It is known that the mean of the frequency
distribution 15 47.2. Find the missing frequency.

Weekly wages (T): 40 - 43 43 - 46 46 - 49 49 - 52 52 -55

Number of workers: 31 58 60 ? 27

SOLUTION  Let the missing frequency be f, the assumed meanbe A= 47 and h=3.

Calculation of Mean

Class- mid-values f di=x-475 4 =%~ 47.5 fiu
] I ] P 1

! Intervals X, 3
40 - 43 41.5 31 -6 -2 - 62
43 -46 445 58 -3 -1 - 58
46 - 49 47.5 60 0 0 0
49 - 52 50.5 f 3 1 f
52 - 55 53.5 27 6 2 54

N=Xf,=176+f Y fu, = f-66
We have,

X=472,A=475andh =3

1
X=A+ h{ﬁif,-u,-}

| =5 472 =475+ 3% f-66

) 176 + f

i.
i = -03=3x f =66

; 176 + f

: -1 f-66

—_— -— —_— — —660 = =
= 10176+ f 176 - f =10f = 11f=484 = f=44

Hence, the missing frequency is 44.
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EXAMPLE 7 The mean uf the

Hm! the mmmg j'ruq:.wu‘u S,

Class: - 20 20 - 40 40 - 60 60 - 80 80 - 100 Total
Frequency: 17 32 19 120
fi f. [CBSE 2006C]

SOLUTION  Let the assumed mean be A =50and h = 20.

Calculation of Mean

- Class Frequency Mid-values ~_x,~A fin;
' f X " h

| 0-20 17 10 =9 - 34

| 20 - 40 f, 30 -1 -f;

| 40 - 60 32 50 0 0

60 - 80 f, 70 1 i

80 - 100 19 90 2 38

N=3f=68+f+f, Tfu=4-fi+fy

We have,

N = 3f, =120 [Given]
= 68+ fi + f, =120 ’
!
= h+fi=52 swnll) i
Now,
; Mean = 50
— A+hllﬂ'u I-=
1]\' 7i lj
4-fi+fl
s S | 120 ) !
' |
: g - fl + fa .
0 = 50 -
= B >
o 4“_-'—1 +.||r1 ZU
§
= 4-fi+ =0
_— A - f,=4 ST

Solving equations (i) and (ii), we get f; =28and f, = 24
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INAMPLE 8 Fond the mean marks of students from the following cumulative frequency
d

destrrbulion

AMarks * Numberof shudents Marks Numiber of students
Oandaloe S0 60 and above 28
10 and abooe 77 70 and nbove 16
20 and abore 72 80 and above 10
30and abore 65 90 and above 8
40 and above 55 100 and above. 0
50 and abowe 43

SOLUTION - Here we have, the cumulative frequency distribution. So, first we convertit into
an ordinary frequency distribution. We observe that there are 80 students getting marks
greater than or equal to 0 and 77 students have secured 10 and more marks. Therefore, the
number of students getting marks between0and 10is 80-77=3.

Similarly, the number of students getting marks between 10 and 20is 77 - 72 =5 and so on.
Thus, we obtain the following frequency distribution.

Marks Numberof Marks Numberof
students students

0-10 3 50 - 60 15

10-20 5 60 - 70 12

20-30 7 70 - 80 6

30-40 10 80 - 90 74

40 - 50 12 90 - 100 8

Now, we compute arithmetic mean by taking 55 as the assumed mean.
Computation of Mean

Marks Mid-value Frequency i = x; =55 fu,
(x) (f) =
0-10 5 3 =5 -15
10-20 15 5 -4 =0
20-30 25 7 -3 -1
30-40 35 10 -2 =20
40-50 45 12 = =D
50 - 60 55 15 0 0
60 - 70 65 12 1 12
70 - 80 79 6 2 12
80-90 85 2 3 6
90 - 100 95 8 4 32

Total If, = 80 Zfiu, = -26
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We have,

N =%f =80,%fu, = -26, A =55and h = 10

- 1 .
X=A+h _l":.f_}-ﬁ”'}

-26
= X=55+10x _BF = 55 - 3.25 = 51.75 Marks.

EXAMPLE 9  Find the mean marks of the students from the following cumulative frequency
distribution:

Marks: Below Below Below Below Below Below Below Below Below Below
10 20 30 40 50 6l 70 80 a() 100
Number of students: 5 g 17 29 45 60 70 78 83 85

SOLUTION Here we have, cumulative frequency distribution less than type. First we
convert it into an ordinary frequency distribution. We observe that the number of
students getting marks less than 10 is 5 and 9 students have secured marks less than 20.
Therefore, number of students getting marks between 10 and 20 (inclusive 0 and
exclusive 10) is 9 - 5 = 4. Similarly, the number of students getting marks between 20 and
30 is 17 -9 = 8 and so on. Thus, we have the following frequency distribution:

Marks: 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100
Number of 5 4 8 12 16 15 10 8 5 2
students:

Let us now compute arithmetic mean by taking 55 and the assumed mean.
Computation of Mean

i X; =95
Marks Mid-value Frequency " = —1 fiu,
0-10 5 5 -5 =25
10-20 10 4 -4 -16
20-30 25 8 -3 -24
30-40 35 12 -2 -24
40 - 50 45 16 -1 -16
50 - 60 55 15 0 0
60 - 70 65 10 1 10
70 - 80 75 8 2 16
80-90 85 5 3 15
90 - 100 95 2 4 8
Total N=Zf =85 Efu, = =56
We have,

N = Zf, = 85,Zfu; = -56,h =10 and A = 55

X=A+h

)

[
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1hal

-56
-'_ = 55 - 6.59 = 48.41 Marks

85

N=55+10x

Hence, mean marks scored by the students =48.41.

Ia

wm
.

EXERCISE 15.3

LEVEL-1

The tollowing table gives the distribution of total household expenditure (in rupees) of
manual workers in a city.

Expenditure Frequency Expenditure Frequency
(tnrupees)(x) (f) (inrupees) (x) (f)
100-150 24 300-350 30
150-200 40 350-400 22
200-250 33 400-450 16
250-300 28 450-500 7

Find the average expenditure (in rupees) per household.

A survey was conducted by a group of students as a part of their environment
awareness programme, in which they collected the following data regarding the
number of plants in 20 houses in a locality. Find the mean number of plants per

house.
Number os plants: 0-2 2-4 4-6 6-8 8-10 10-12 12-14

Number of houses: 1 2 1 5 6 2 3
[NCERT]

Which method did you use for finding the mean, and why?
Consider the following distribution of daily wages of 50 workers of a factory.
Daily wages (in<). 100-120 120-140 140-160 160-180 180 -200

Number of workers: 12 14 8 6 10

Find the mean daily wages of the workers of the factory by using an appropriate method.
Thirty women were examined in a hospital by a doctor and the number of heart beats per
minute recorded and summarised as follows. Find the mean heart beats per minute for

these women, choosing a suitable method.
Numberofheat 65-68 68-71 71-74 74-77 77-80 80-83 83-86

beats per minute:

Number of women: 2 4 3 8 7 4 2
[NCERT]

Find the mean of each of the following frequency distributions: (5-14)

Classinterval: 0-6 6-12 12-18 18-24 24-30

Frequency: 6 8 10 9 7

Classinterval:  50-70 70-90 90-110 110-130 130-150 150- 170
Frequency: 18 12 13 27 8 22
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7. Classinterval:  0-8  8-16 16-24 24-32 32-40
Frequency: 6 7 10 8 9
8. Classinterval:  0-6  6-12 12-18 18-24 24-30
Frequency: 7 5 10 12 6
9. Classinterval:  0-10 10-20 20-30 30-40 40-50
Frequency: 9 12 15 10 14
10. Classinterval: (-8 8-16 16-24 24-32 32-40
Frequency: 5 9 10 8 8
11. Classinterval: 0-8  8-16 16-24 24-32 32-40
Frequency: 5 6 4 3 2
9
12. Classinterval: 10-30 30-50 50-70 70-90 90-110 110-130
Frequency: 5 8 12 20 3 2
13. Classinterval: 25-35 35-45 45-55 55-65 65-75
Frequency: 6 10 8 12 4
14. Classes: 25-29 30-34 35-39 40-44 45-49 50-54 55-59
Frequency: 14 22 16 6 5 3 4
[CBSE 2006C]
: 15. For the following distribution, calculate mean using all suitable methods:
' Size of item: 1-4 4-9 9-16 16 - 27
Frequency: 6 12 26 20 -t

16. The weekly observations on cost of living index in a certain city for the year
2004 - 2005 are given below. Compute the weekly cost of living index.

Cost of living Numberof Cost of living Numberaof
Index Students Index Students
1400 - 1500 5 1700 - 1800 9
1500 - 1600 10 1800 - 1900 6
| 1600 - 1700 20 1900 - 2000 2

17. The following table shows the marks scored by 140 students in an examination of a
certain paper:
Marks: 0-10 10-20 20-30 30-40 40-50
Number of students: 20 24 40 36 20

Calculate the average marks by using all the three methods: direct method, assumed
mean deviation and shortcut method.

18. The mean of the following frequency distribution is 62.8 and the sum of all the
frequencies is 50. Compute the missing frequency f, and f,.

Class: 0-20 20-40 40-60 60-80 80-100 100 - 120
Frequency: 5 fi 10 fa 7 8  [CBSE2004]
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The following distribution shows the daily pocket allowance given to the childrc.n {?f a
multistorey building. The average pocket allowance is ¥ 18.00. Find out the missing

frequency.

Classinterval: 11-13 13-15 15-17 17-19 1921 21-23 23-25

Frequency: 7 6 9 13 - 5 4 [NCERT]
If the mean of the following distribution is 27, find the value of p.

Class: 0-10 10-20 20-30 30-40 40-50

Frequency: 8 p 12 13 10 [CBSE 2006C]

. Inaretail market, fruit vendors were selling mangoes kept in packing boxes. These boxes

contained varying number of mangoes. The following was the distribution of mangoes
according to the number of boxes.
Numberof mangoes: 50-52 53-55 56-58 59-61 62-64

Number of boxes: 15 110 135 115 25
Find the mean number of mangoes kept in a packing box. Which method of finding the

mean did you choose? INCERT]

22, The table below shows the daily expenditure on food of 25 households in a locality

Daily expenditure (in%): 100 - 150 150 - 200 200 - 250 250 - 300 300 -350

Number of households: 4 5 12 2 2
Find the mean daily expenditure on food by a suitable method.

To find out the concentration of SO, in the air (in parts per million, i.e., ppm), the data
was collected for 30 localities in a certain city and is presented below:

[NCERT]

Concentration of SO, (in ppm) Frequency
0.00-0.04 4
0.04-0.08 9
0.08-0.12 9
0.12-0.16 2
0.16-0.20 4
0.20-0.24 2

Find the mean concentration of SO, in the air. [NCERT]

A class teacher has the following absentee record of 40 students of a class for the whole
term. Find the mean number of days a student was absent.
Numberofdays: 0-6 6-10 10-14 14-20 20-28 28-38 38-40
Numberof students: 11 10 7 4 4 3 1

[NCERT]
The following table gives the literacy rate (in percentage) of 35 cities. Find the mean
literacy rate.
Literacy rate (in %): 45-55 55-65 65-75 75-8> 85-9

Number of cities: 3 10 11 8 3
INCERT]

. The following is the cummulative frequency distribution (of less than type) of 1000

persons each of age 20 years and above. Determine the mean age.

Age below (in years): 30 40 50 60 70 80
Number of persons: 100 220 350 750 950 1000
[NCERT EXEMPLAR]
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& ke mean of the following frequency distribution is 18, find the missing frequency-
fans Srterval: 1113 1315 1517 17419 1921 2123 2325
Frequency: 3 6 9 13 f 5 4

[NCERT EXEMFPLAR, CBSE 2018]

28. Find the missing frequencies in the following distribution, if the sum of the frequencies
is 120 and the mean is 50.

Class: 0-20 20-40 40-60 60-80 80-100 &
s s 17 h 32 fa 19
[NCERT EXEMPLAR]

29. The daily income of a sample of 50 employees are tabulated as follows:

Income (in%): 1-200 201-400 401-600 601-800
No. of employees: 14 15 14 7 !
Find the mean daily income of employees. [NCERT EXEMPLAR]
ANSWERS
1. 266.25 2. 8.1 plants 3. 145.20 4. 759
5. 1545 6. 112.20 7. 214 8. 15.75
9. 26.333 10. 21 11. 164 12, 65.6
13. 49.5 14. 36.357 16. 1663.3 17. 25.857
18. f,=8,£=12. 19. 20 20. p=7 21. 57.19
22 I 211 23, 0.099 ppm 24, 12475days  25. 69.43%
26. 51.3 years 27. 8 28. f,=28,f,=24 29. ¥356.5
15.3 MEDIAN

The median is the middle value of a distribution i.e., median of a distribution is the value of
the variable which divides it into two equal parts. Itis the value of the variable such that the
number of observations above it is equal to the number of observations below it.

In class IX, we have studied about the method for finding median of individual observations.
If x;, Xy, X3,++, X, arenvalues of avariable X, then to find the median we use the following
algorithm.

ALGORITHM
STEP1  Armange theobservations xy, x, -+, x,, inascending or descending order of magnitude.
sTep 11 Determine the total mumber of observations, say, n

nm+1

th
STEP 11l Ifnisodd, then median is the value of [ ] observation.

g th wth
If n is even, then median is the AM of the values ”fLP—) mui‘[ 41 ] abservations.
. 2 2 ‘

ILLUSTRATION 1 (i) The following are the marks of 9 students in a class. Find the median
34, 32, 48, 38, 24, 30, 27,21, 35
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(1) Find the median of the daily wages of ten workers from the following data:

v20.25,17,18, 8,15,22, 11, 9, 14.
SOLUTION (1) Arranging the data in ascending order of magnitude, we have

21, 24, 27, 30, 32, 34, 35, 38, 48
Since there are 9 ie., an odd number of items. Therefore, median is the value of

(9+1\"
! | observationi.e., 32.

5 -

(1) Arranging the wages in ascending order of magnitude, we have
8,9, 11, 14, 15, 17, 18, 20, 22, 25
Since there are 10 observations Therefore, median is the arithmetic mean of

th th
[ L J and LE +1 ] observations.
2 2
15+17 _

Hence, Median = 16

15.3.1 MEDIAN OF DISCRETE FREQUENCY DISTRIBUTION
In case of adiscrete frequency distribution x, / f,;1 =1, 2, -+, n wecalculate the median by
using the following algorithm.

ALGORITHM
STEP1  Find the cumulative frequencies (c.f.)

N n
STEP 11  Find EX where N = Zf,
=1

]
E ' 'l STEP 111 See the cumulative frequency (c.f.) just greater than g and determine the corresponding
o value of the variable.
i STEP IV The valueobtained in step 111 is the median.
‘ 1 ILLUSTRATION 2 Obtain the median for the following frequency distribution:
| - 41 1 2 3 4 5 6 7 8 9
i & r 8 10 11 16 20 25 15 9 6
| & SOLUTION
B Calculation of Median
it 5 e J cf
[ “'}.: 1 8 8
2| 2 10 18
1 3 11 29
: 4 16 45
5 20 65
6 25 90
7 15 105
8 J 114
¢ 9 6 120
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Here, N:lZU:;%J_zm

We find that the cumulative frequency just greater than %i‘e. , 60is 65 and the value of x
corresponding to 65 is 5. Therefore, Median = 5.

15.3.2 MEDIAN OF A GROUPED OR CONTINUQUS FREQUENCY DISTRIBUTION

In order to calculate the median of a grouped or continuous frequency distribution, we use
the following algorithm.,

ALGORITHM

STEP1  Obtain the frequency distribution.

STEP 11 Prepare the cumulative frequency coltumn and obtain N = Xf .
STEP I Find N/2.

STEP IV See the cumudative frequency just greater than N/2 and determine the corresponding class.
This class is known as the median class.

STEPV  Use the following formula:

s p

Median = [ + | 2 x I
f

where, | = lower limit of the median class
f = frequency of the median class
I = with (size) of the median class
F = Cumulative frequency of the class preceding the median class N = Xf,
ILLUSTRATION 3 Calculate the median from the following distribution:
Class: 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45
Frequency: 5 0 15 10 5 4 2 2
SOLUTION  First we prepare the following cumulative table to compute the median

Class Frequency Cumulative frequency
5-10 5 5
10-15 6 11
15-20 15 26
20-25 10 36
25-30 5 41
30-35 1 45
35-40 2 47
40-45 2 49
N=49

Wehave, N = 49
N B s
2 2
The cumulative frequency just greater than N/2 is 26 and the

corresponding class is
15 - 20. Thus, 15 - 20 is the median class such that
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I=15, f =15, F=1andh =5

O
2~ 245-11 135

Median = [ + hf xh =15+ 5=15+ 3 =195

e

e e T ey
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LEVEL-1
EXAMPLE 1 The number of students absent in a school was recorded every day for 147 days and the
raw data was presented in the form of the following frequency table.

No.ofstudentsabsent: 5 6 7 8 9 10 11 12 13 15 18 20

No. of days: 1 &5 11 14 168 13 19 720 ¢4 1 1 1

Obtain the median and describe what information it conveys.

SOLUTION

Calculation of median
f f
5 1 :
6 5 6
7 11 17
8 14 31
9 16 47
10 13 60
11 10 70
12 70 140
13 4 144
15 1 145
18 1 146
20 1 147
N = Zf, = 147
We have,

N 147
= —=—2=735
N=147= ~hader
The cumulative frequency just greater than N/2 is 140 and the corresponding value of

variable x is 12.
Hence, median = 12. This means that for about half the number of days, more than 12

students were absent.

EXAMPLE 2 Calculate the median from the following data:

Marks: 0-10 10-30 30-60 60-80 80-90

No. of students: 5 15 30 8 2

SOLUTION Here, the class intervals are of unequal width. If the class intervals are of
unequal width the frequencies need not be adjusted to make the class intervals equal.
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. Calculation of Median

! 7 e : S A
| Marks No. of students Cumulative frequency
‘ R S (Frequency)
‘ 0-10 = 5
| 10-30 15 20
30-60
| 30 50 :
60-80 8 58
80-90 2 60
J"J — Erl = 60

Here! sz e J‘\F,r‘,2=30

The cumulative frequency =301is 50 esponding class is
y just greater than N/2 = 30 is 50 and the corresponding class 1s 3
30 - 60. Hence, 30 - 60 is the median class. ]

1=30, f =30,F =20, =30
1 N

———— e ———

e F
Now, Median = | + 2 x I
)
= Median = 30 + A -0 x 30 = 40
i EXAMPLE 3 If the median of the following frequency distribution is 46, find the missing
frequencies.
Variable: 10-20 20-30 30-40 40-50 50-60 60-70 70-80 Total
Frequency: 12 30 ? 65 ? 25 18 229

SOLUTION Let the frequency of the class 30 - 40 be f, and that of the class 50 - 60 be f,. The
total frequency is 229.
12+30+ fy+65+ [, +25+18=229= fi+ f, =79
| Itis given that the median is 46.
Clearly, 46 lies in the class 40 - 50. So, 40 - 50 is the median class.
i [=40,h =10, f=65and F=12+30+ fy =42+ fi, N =229
Now,

N .
) a f
Median = | + = ® 1
229 .
ps — {‘12 + jl)
= 45'= 40 ¥ =S %10
’ (33}
- 46 = 40 + 15-25
o 13
il
ety o E:j_i'.fl = 2fi =67 = f, =3350r 3 (say)

13
Since f, + fo = 79. Therefore, f, = 45.
Hence, f, = 34and f, = 45.
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INAMPLE 4 P the meedran of the follewing frequency distribution:
Weekly uages (in <) 60-69 70-79 80-89 90-99  100-109  110-119

-

No. of days: 3 15 20 30 2() 4

SOLUTION  Here, the frequency table is givenin inclusive form. So, we first transformit into
exclusive form by subtracting and adding h/2 to the lower and upper limits respectively of
cachclass, where Irdenotes the difference of lower limit of a elass and the upper limit of the
previous class.

Transforming the above table into exclusive form and preparing the cumulative frequency

table, we get

 Weekl ywages (in < No. of workers Cumulative frequency
C 595- 695 5 5
69.5- 79.5 15 20
79.5- 89.5 20 40
89.5- 99.5 30 70
99.5-109.5 20 90
1095-119.5 B 98
N =3f =98

Wehave, N =98, .. N/2 =49

The cumulative frequency just greater than N/2 is 70 and the corresponding class is
H9.5-99.5, 50, 89.5-99.5 is the median class.

I =895 h=10, f =30and F = 40
N —
Now, Median = [ + 2] %l

49 - 40

= Median = 89.5 + x10 =925

EXAMPLE 5 Compude the median form the following data:

Mid-value: 115 125 135 145 155 165 175 185 195
Frequency: 6 25 48 72 116 60) 38 22 3

SOLUTION Here, we are given the mid-values. So, should first find the upper and
lower limits of the various classes. The difference between two consecutive values is
h=125-115=10.

' Lower limit of a class = Mid-value -1/2, Upper limit = Mid-value + Ji/ 2.
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5% Calculation of Median
Mid-value Class gmups Frgq"mlcy Cum ulative
Frequency
115 110-120 5 6
125 120-130 25 31
135 130 - 140 48 79
145 140 - 150 72 151
155 150 - 160 116 267
165 160-170 60 327
175 170 - 180 38 365
185 180 - 190 22 387
195 190 - 200 3 390
We have,

N=30 - N_30_ .4
2 72

The cumulative frequency just greater than N/2i.e., 195is 267 and the corresponding class
is 150 - 160. So, 150 - 160 is the median class.

I =150, f =116, h = 10, F = 151

Now,
NP
Median = | + =}t
= Median = 150 + &II‘;E& 10 = 153.80

EXAMPLE 6  Compute the median for the following cumulative frequency distribution:

Less Less Less Less Less Less Less Less Less
than 20 than 30 than 40 than 50 than 60 than 70 than 80 than 90 than 100

0 I 16 30 46 b6 82 92 100

SOLUTION We are given the cumulative frequency distribution. So, we first construct a
frequency table from the given cumulative frequency distribution and then we will make
necessary computations to compute median.

Class intervals Frequency (f) Cumulative frequency (c.f.)

20-30 4 4

30-40 L8 16
40-50 14 30
50 - 60 16 46
60-70 20 66
70-80 16 82
80-90 10 92
90-100 8 100

N = Zf, =100

Here, N = Zf, =100 ..
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We observe that the cumulative frequency just greater than = 50 is 66 and the
corresponding class is 60 - 70. =
SO, 80 - 70 is the median class.
=60, f=20,F=d6and h =10
N _¢
Now, Median =/ + = ; x M
5 Median = 60 + DU_} . x 10 = 62
EXAMPLE 7 The median of the following data is 525. Find the values of x and y, U’Hw total
frequency is 100 [INCERT]
Class interval Frequency
0-100 2
100- 200 5
200- 300 X
300 - 400 12
400 - 500 17
500- 600 20
600 - 700 y
700 - 800 9
800- 900 7
900 - 1000 4
SOLUTION
Computation of Median
Class intervals Frequency (f) Cumulative frequency (cf)
0-100 2 2
100 - 200 5 7
200 - 300 x 7+x
300 - 400 12 19+ x
400 - 500 17 36+x
500 - 600 20 56 +x
600 - 700 y 56 +x+y
700 - 80O 9 65+ x+y
800-900 7 724+x+y
900 - 1000 4 76+x+y
Total =100
Wehave,
N=Xf =100
= 76 +x+y=100 = x+y=24

It is given that the median is 525. Clearly, it lies in the class 500 - 600
[ =500,h=100, f =20,F =36+ xand N =100
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Now,
N_ .
P'V{E'diﬂl'l = [ -2———- w
= 525 = 500 4+ 20 =36 +x) 100
20
= 525 ~ 500 = (14 — x) x5
= 25=70-5x = 5yr=45 = y=9

Putting x = 9 in y 4 y =24, weget y =15.
Hence, x = 9and y = 15.
EXAMPLE 8  If the median of the distribution given below is 28.5, find the value of x and y.

Class interval: 0-10 10-20  20-30  30-40  40-50 50-60 |
No. of students: 5 X 20 15 Yy 5
= Total 60
[NCERT]
SOLUTION
Computation of Median
Class imtervals Frequency (f) Cumulative frequency (cf)
0-10 5 5
10-20 & 5+x
20-30 20 25+x
30-40 15 40+x
40-50 y 40+x+y
50-60 5 45+x+y -
x f, =60
Wehave,

Median =28.5
Clealry, it lies in the class interval 20 - 30. S0, 20 - 30 is the median class.

1=20,h=10,f =20,F =5+xand N = 60

Now,
M—F
l?\fle{lian:!+:‘1Ir %
30 -(5+x)
= — = —x10
- 285 =20+ 5
5—x
= 25,5=2u+12 :
= 8.5=25_'T = B-x=17 = x=8
2
We have,
N =60

45+ x+y=60=>x+y=15
Putting x = 8 in x + y =15, weget y =7

Hence, x = 8and y = 7.
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— EXERCISE 15.4

LEVEL-1

Following are the lives in hours of 15 pieces of the components of aircraft engine. Find
the median:
715, 724, 725, 710, 729, 745, 694, 699, 696, 712, 734, 728, 716, 705, 719.

The following is the distribution of height of students of a certain class in a certain city:
Height(inems):  160-162 163-165 166-168 169-171 172-174

No. of students: 15 118 142 127 18

Find the median height.

Following is the distribution of 1.Q. of 100 students. Find the median L.Q.

L.O: 55-64 65-74  75-84  85-94 95-104 105-114 115-124 125-134 135-144
Noof
Students: 1 2 9 22 33 22 8 2 1

Calculate the mediansalary of the following data giving salaries of 280 persons:
Salary (in thousands): 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50

No. of persons: 49 133 63 15 6 7 4 2 1
[CBSE 2018]

Calculate the median from the following data:
Marks below: 10 20 30 40 50 60 70 80
No. of students: 15 35 60 84 96 127 198 250

Calculate the missing frequency from the following distribution, it being given that the
median of the distribution is 24.

Ageinyears: 0-10 10-20 20-30 30-40 40-50

No.of persons: 5 25 ? 18 7

The following table gives the frequency distribution of married women by age at
marriage:
Age(in years) Frequency Age(in years) Frequency

15-19 53 40-44 9

20-24 140 45-49 5

25-29 98 50-54 3

30-34 32 55-59 3

35-39 12 60 and above 2

Calculate the median and interpret the results.
The following table gives the distribution of the life time of 400 neon lamps:

Lite time: (inhours) Number of lamps
1500-2000 14
2000-2500 56
2500-3000 60
3000-3500 86
3500-4000 74
4000-4500 62
4500-5000 48

Find the median life. [NCERT]
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9. The distribution below gives the weight of 30 students in a class. Find the median

10.

11.

13.

14,

15.

weight of students:

Weight (inkg): 40-45 4550 50-55 5560 60-65 6570 70-75
No. of students: 2 3 8 6 6 3 2 [NCERT]

LEVEL-2

Find the missing frequencies and the median for the following distribution if the mean is
1.46. '

No. of accidents: 0 1 2 3 4
Frequency (No.ofdays): 46 ? ? 25 10

Total
200

un

un

An incomplete distribution is given below:

Variable: 10-20  20-30 3040 40-50 50-60 60-70  70-80
Frequency: 12 30 - 65 - 25 18

You are given that the median value is 46 and the total number of items is 230.

(i) Using the median formula fill up missing frequencies.

(ii) Calculate the AM of the completed distribution.

If the median of the following frequency distribution is 28.5 find the missing frequencies:
Classinterval: 0-10 10-20 20-30 3040 40-50 50-60 Total
Frequency: 5 h 20 15 fi 5 60

The median of the following data is 525. Find the missing frequency, if it is given that
there are 100 observations in the data:

Class interval Frequency Class interval Frequency ]
0- 100 2 500 - 600 20 !
100 - 200 5 600 - 700 F
200 - 300 } 700 - 800 9
300 - 400 12 800 - 900
400 - 500 17 900 - 1000 4

If the median of the following data is 32.5, find the missing frequencies. :
Classinterval: 0-10 10-20 20-30 30-40 40-50 50-60 60-70 Total :

Frequency: h 5 9 12 £ 3 2 40
Compute the median for each of the following data:

(i) Marks No. of students (i) Marks No. of students
Less than 10 0 More than 150 0

Less than 30 10 More than 140 12

Less than 50 25 More than 130 27

Less than 70 43 More than 120 60

Less than 90 65 More than 110 105

Less than 110 87 More than 100 124

Less than 130 96 More than 90 141

Less than 150 100 More than 80 150
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16, Asurvey regarding the height (inem) of 51 girls of class X of a school was conducted and

17

18.

19.

the tollowing data was obtained:

Hewght i cm Numberof Girls
Less than 140 4
Less than 145 11
Less than 150 29
Less than 155 40
Less than 160 46
Less than 165 51
Find the median height. [INCERT]

- A lite insurance agent found the following data for distribution of ages of 100 policy

holders. Calculate the median age, if policies are only given to persons having age 18
vears onwards but less than 60 years.

Agein years Number of policy holders

Below 20 2

Below 25 6

Below 30 24

Below 35 45

Below 40 78

Below 45 89

Below 50 92

Below 55 98

Below 60 100 [NCERT]

The lengths of 40 leaves of a plant are measured correct to the nearest millimetre, and the
data obtained is represented in the following table:

Length (inmm): 118-126 127-135 136-144 145-153 154-162 163-171 172-180

No. of leaves: 3 5 9 12 5 4 2

Find the mean length of leaf. [NCERT]
An incomplete distribution is given as follows:

Variable: 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Frequency: 10 20 ? 40 ? 25 15

Youare given that the median value is 35 and the sum of all the frequencies is 170. Using
the median formula, fill up the missing frequencies.

. The median of the distribution given below is 14.4. Find the values of x and y, if the total

frequency is 20.

Classinterval: 0-6 6-12 12-18 18-24 24-30
Frequency: 4 X 5 I 1
[INCERT EXEMPLAR]
. The median of the following data is 50. Find the values of p and g, if the sum of all the
frequenciesis 90.
Marks: 20-30 3040 40-50 50-60 60-70 70-80  80-90
Frequency: P 15 25 20 q 8 10

[NCERT EXEMPLAR]
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L _ e  _ ANSWERS
1716 2. 167.13cms 3. 9935 4. 213421 5. 59.35 6. 25
7. Median =245 years,
Nearly half the women were married between the ages 15 and 24.5 years.
8. Median life = 3406.98 hours 9. 56.67 kg
10. Missing Frequencies 76 and 38, Median = 1.

11. Missing frequencies 34 and 46, Mean = 45.87.

12. f,=8,f="7 13. f,=9,f, =15 14. f1=3.f,=6
15. (1) 76.36 (ii) 116.67 16. 149.03 cm 17. 35.76 years
18. 146.75 mm 19. Class 20-30 40-50

Frequency 35 25
20. x=4,y=6 21. p=5,9=7

15.4 MERITS AND DEMERITS OF MEDIAN

The following are some merits and demerits of median:

MERITS
(1) Itiseasy tocomputeand understand.
(i1) Itiswell defined anideal average should be.
(iii) Itcanalsobe computed in case of frequency distribution with open ended classes.
(iv) Itisnotaffected by extreme values.
(v) Ttcanbe determined graphically.
(vi) Itisproper average for qualitative data where itemsare not measured butare scored.

DEMERITS
(i) For computing median data needs to be arranged in ascending or descending order.
(ii) It is not based on all the observations of the data.
(iii) It cannot be given further algebraic treatment.
(iv) It is affected by fluctuations of sampling,.
(v) It is not accurate when the data is not large.

(vi) In some cases median is determined approximately as the mid-point of two obser-
vations whereas for mean this does not happen.

15.5 MODE

In earlier classes, we have studied about the computation of mode of raw data. In this
section, we shall learn about the computation of mode of a discrete frequency
distribution and frequency distribution with class intervals. But, let us first recall the
definition of mode.

MODE The mode or modal value of a distribution is that value of the variable for which the frequency
IS maxinnumn.

Thus, the mode of a distribution is that value of the variable around which the values of
the variable are clustered densely.
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15.5.1 COMPUTATION OF MODE OF A SERIES OF INDIVIDUAL OBSERVATIONS

Inorder to compute the mode of a series of individual observations, we first convert it into a
discrete series frequency distribution by preparing a frequency table. From the frequency
table, weidentify the value having maximum frequency. The value of variable so obtained is
the mode or modal value.

Following examples will illustrate the procedure.

LEVEL-1
EXAMPLE 1 Find the mode of the following data:

120, 110, 130, 110, 120, 140, 130, 120, 140, 120
SOLUTION - Let us first form the frequency table for the given data as given below:

Valuex: 110 120 130 140
2

Frequency f;: 2 4 2
We observe that the value 120 has the maximum frequency.
Hence, the mode or modal valueis 120.

EXAMPLE 2 Find the mode of the following data:
25,16, 19, 48, 19, 20, 34, 15, 19, 20, 21, 24, 19, 16, 22, 16, 18, 20, 16, 19
SOLUTION  The frequency table of the given data is as given below:
Value (x): 15 16 18 19 20 21 22 24 25 34 48
Frequency(f;): 1 4 1 5 3 1 1T 1 I 1 1
We observe that the value 19 has the maximum frequency i.e. it occurs maximum number of
times. Therefore, mode of the given datais 19.
EXAMPLE 3 Find the value of x, if the mode of the following data s 25:
15, 20, 25, 18, 14, 15, 25, 15, 18, 16, 20, 25, 20, x, 18
SOLUTION The frequency table of the given data is as given below:
Value (x): 14 15 16 18 20 25 x
Frequency (f,): 1 3 1 3 3 3 1
Itis given that the mode of the given data is 25. So, it must have the maximum frequency. That
is possible only when x=25.
Hence, x=25.
15.5.2 COMPUTATION OF MODE BY GROUPING
Sometimes there are two or more values having the same frequency. In such cases one cannot

say which is modal value and hence mode is said to be ill-defined. Such a frequency
distribution is also known as bimodal or multimodal distribution. For such frequency

distribution mode is computed by grouping method.

Consider the following frequency distribution:
x: 8 6 7 8 9 10 1 12 13
f: 8 12 13 14 13 1 7 4 3
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3:3?::3 :il-?;fz-l‘l:ﬂ.ur:::bfifqlu"nc" 'fi istribution, we can clea rly say that modal valueis8, l?L‘CitlISE the
difference betwue:: tlﬁﬁ m(".'lrmd the maximum number of times i.e. 14. But, we find tha_t the
on both sides of 8 = A frequency and the frequencies of the values of the variable
ariabl u]:'u 8 which are very close to 8 is very small. This means that the values of
‘i‘l:i:-‘r[.:ECl'?ufznﬁ:;?’i Cl!l'lcltfr_':lratnd on either side of 8. Therefore, if we find mode just lf)_y
table to find the s possible. In such cases, we prepare a grouping table and an analysis
: i ¢ mode, These tables help us in determining the correct value of mode. The
grouping table consists of six columns which are constructed by using the following
algorithm.

ALGORITHM

STEP1  Obtain the discrete frequency distribution.
STEP II
STEP 11

Take the column of frequencies as column I and encircle the maxinum frequency in it.

Construct column I, containin ¢ the sum of the frequencies taken two at a time and encircle
the maxintum frequency in it.

STEP IV Leave the first frequency and construct column III, conta ining the sum of the frequencies
taken twoat a time. Encircle the maxtmum frequency in column I11.

STEPV  Construct column 1V, containin g the sum of three frequencies at a time and encircle the
maxinm frequency in it.

STEP V1 Exclude the first frequency and compute the sum of the frequencies taken three at a time to
construct column V. Encircle the maximum frequency m this column.

STEP VI Exclude the first two frequencies and compute the sum of the frequencies taken threeat a
time to construct colunmmn VI, Encircle the maxinmium _fn':]rurm_‘_u i this colummn.

After preparing the grouping table, we prepare an analysis table by using the following
algorithm.

ALGORITHM

STEP1  Prepare a table in which in the top most row write all values of the variable and in the left

most colummwrite columm manbers from Ito VI

STEP 11 See the maximum frequency in the first column of the grouping table and obtain the
corresponding value of the variable. Now, mark a bar (| ) in the first row of the analysis
table against the value of the variable having the maximum frequency. Continue the same
procedure for the remaining froe columns.

STEP 111 Find the total mumber of bars corresponding to each value of the variable. That value of the
variable which has the maxinnim number of bars is the mode of the frequency distribution.

Following illustration will illustrate the grouping and analysis tables.

ILLUSTRATION 4 Compute the modal value for the following frequency distribution:
X: 95 105 115 125 135 145 155 165 175
I: 4 2 18 22 21 19 10 3 2

SOLUTION It is clear from the frequency distribution that the difference between the
maximum frequency and frequency succeeding it is very small and values of the variable x
are closely concentrated on its either side. So, we compute the modal value by grouping
method.
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93 4 -
o
105 = 24
20
115 18
m 5
53 = o "
12> ::.'. f\\
135 21 Lg‘_,;.
Qo
145 19 )
39 50
155 10
13 32
1o3 3 15
5
175 2
Analysis Table
Col Na. 95 105 115 125 135 145 155 165 175
1 |
I | I
m | 1
Ay | I I
v I | I
V1 | [
Total 2 5 4 2 1

From the analvsis table, it is clear that the value 125 has the maximum number of bars. So,
Modal valueis 125.

15.5.3 COMPUTATION OF MODE FOR A CONTINUOUS FREQUENCY DISTRIBUTION

In case of a grouped or continuous frequency distribution with equal class intervals, we use
the following algorithm to compute the mode.

ALGORITHM
STEP 1 Obtain the continuous frequency distribution.

STEP 1l Determine the class of maximum frequency either by inspection or by grouping method.
This class s called the modal class.

STEP i1l Obtain the values of the following from the frequency distribution:
1 = lower limit of the modal class, f= fraquency of the modal class

e i e




STATISTICS

= width of the modal class,
_ f | :_.f-n_-,}m-u.'y of the class pn\‘nﬁn Ay the modal class,
fi= _frﬁ}m-"w qff,ln*.;.'.m:_,l‘h” owing the modal class.

STERAV - Substitute the tadues obtainad in step 1T in the follorwing formula:

Mode =] + -_L:_r_.l___

] - 2 xh

Following examples will illustrate the above algorithm.

EXAMPLE 1 Compute the mode for the following froquency distribution:
Sizeofitems: 04 48§12 12-16 16-20 20-24 24-28 28-32 32-36 36-40
Frequency: 5 7 9 17 12 10 o 3

e

SOLUTION  Here, the maximum frequency is 17 and the corresponding class is

12-16. 50, 12-16is the modal class such that [ = 12, = 4, f =17, f, = 9and f» = 12,

h-lmit‘=f+4Lx;,
z-r-.-fl“f:
=5 Mndc:12+.l'9_x4=12+£x4=12+£=1
H-9-12 13 13

EXAMPLE 2 For the following grouped frequency distribution find the mode:

Class: 3-6 6-9 9-12 12-15 15-18 18-21
Frequency: 2 5 10 23 21 12

SOLUTION  We observe that the class 12-15 has maximum trequency. Theretore, this is the

modal classsuchthat [ =12, k=3, f =23, f; = 10and f, = 21.

I" = ,f.

__.__-—_-'b.li'l
z_f - _f-1 i

Mode =1 +

23-10 13

46-10 =2 15

— Mode =12 +

EXAMPLE 3 Compute the talue of mode for the folloteing frequency distribution.

Class: 100-110  110-120  120-130  130-140 140150 150-160

Frequency: 4 b 20 32 33 8

SOLUTION Clearly, the difference between the maximum frequency and the frequency
preceding is very small. 50, we shall determine the modal class by grouping method.

[ =]

A6 = 1446

3
\;1=11+~—x3=12+%=l4.{1
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Grouping Table
lass Froquency
Col | Col. 1l Col. 111 Col IV ColV Col. VI
100-110 -
10
110-120 6 30
26
120-130 20 @
130-140 32 @
150 33 @3
11
150-160 8 43
10
160-170 2
Analysis Table

Col.Ne.  100-110  110-120  120-130  130-130  140-150  150-160  160-170

I I

I | I

1 | |

v l I I

v | I

VI i I I
Total 1 3 5 + 1

Clearly, class 130-140 has maximum number of bars. So, 130-140 is the modal class.

Now,

1=130,h =10, f =32, f, =20, f, = 33

PO i .
Mode "+2f—f1—f, h

32-20

Mode = 130 + —8M— x
64 -20-33

10

Mode=130+%x10= 140.9
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EXAMPLE 4 The following data g

g ves the distribution of total household expenditure (in rupees) of
manual workers inaci by:

Expenditure(in 3

Frequency Expenditure(in ) Frequency
1000-1500 24 3000-3500 40
1500-2000 40 3500-4000 22
2000-2500 33 4000-4500 16
2500-3000 28 4500-5000 7
Find the average expenditure which is being done by the maxinuun mwmber of manual workers. R
[NCERT]

SOLUTION We know that the mode is the value of the variable which occurs maximum
number of times in a frequency distribution. So, the average expenditure done by the
maximum number of workers is the modal value. We observe that the class 1500-2000 has

the maximum frequency 40. So, it is the modal class such that I = 1500, i = 500, f = 40,
fi=24 and f, =33.

Mode:h-—)ixn

2f-fi-fa
= Mode = 1500 + — 2 =22 _, 500 = 1500 + 2© x 500 = 1847.826
80 - 24 - 33 23

EXAMPLE 5 Calculate the value of mode for the following frequency distributtion:

Class: 1-4 58 9-12 13-16 17-20 21-24 25-28 29-32 33-26 37-40

Frequency: 2 5 8 9 12 14 14 15 11 13

SOLUTION Here, the classes are not in the inclusive form. So, we first convert them in
inclusive form by subtracting i/ 2 from the lower limit and adding /i/ 2 to the upper limit of

each class, where /1 is the difference between the lower limit of a class and the upper limit of
the preceding class.

Class Frequency Class Frequency
0.5-4.5 24 20.5-24.5 30
4.5-8.5 40 24.5-28.5 22
8.5-12.5 40 28.5-32.5 22

12.5-16.5 33 32.5-36.5 16

16.5-20.5 28 36.5-36.5 f
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To find the modal class, we use the grouping method:

Grouping Table

MATHEMATICS5- X

Class: Frequency:
Coll Colll Collll Col IV ColV Col VI
0.545 2
7
1585 3 15
13
8.5-125 8 22
17 29
125-165 9
21
165205 12 2 35
205245 14 ®
245285 14 @)
285325 (15) " 39
325365 11
24
36.5-405 13
Analysis Table
Col.No. 05- 45- 85- 12.5- 16.5- 20.5- 24.5- 28.5- 32.5- 36.5-
45 85 125 165 205 245 285 325 365 40.5
I I
II | |
I | I
v I i |
Vi | | |
VI | | [
Total 1 3 5 4 1

Since 24.5-28.5 has the maximum number of bars. So, 24.5-28.5 is the modal class.

1=245h=4, f=14, f, =14, f, = 15

RN o i
MOdE_I+2f—,ﬁ—f: h

14-14

Mode =245+ ——— x
28-14-15

Mode = 24.5+0 = 245

.
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EXAMPLE & The following table shows the age distribution of cases of a certain disease admi ted
during ayearina particular hospital. I

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

No. of cases: 6 11 21 23 14 5

Find the average age for which maximum cases occurred,

SDLUT.[ON Here, class intervals are not in inclusive form. So, we first convert them in
inclusive form by subtracting /122 from the lower limit and adding /2 to the upper limit of
each class, where htis the difference between the lower limit of a class and the upper limit of
the preceding class. The given frequency distribution ininclusive form is as follows.
Age(imyears): 45-145 145-245 245-345 34.5-445 44.5-545 54.5-64.5

No. of cases: 6 11 21 23 14 5

We observe that the class 34.5 - 44.5 has the maximum frequency. So, it is the modal class
such that

=345, =10, f =23, f, =2land f, = 14
M0d€=f+—f—_-f1—xh
2f=h=4

23-21 2

— Mode=345+—— — _x10=345+—x10 = 36.31
46-2144" 2 5+11>< ek

EXERCISE 15.5

LEVEL-1

1. Find the mode of the following data:
() 3.5,7,4,5,3,5,6,8,9,5,3,5,3,6,9,7, 4
(i) 3.3.7.4.5,3,5.6,.8,9,5.3.5,3,6.9,7.4
(iii) 15, 8, 26, 25, 24, 15, 18, 20, 24, 15,19, 15
2. Theshirtsizes worn by a group of 200 persons, who bought the shirt from a store, are as
follows:
Shirt size: 37 38 39 40 41 42 43 M
Numberofpersons: 15 25 39 41 36 17 15 12
Find the modal shirt size worn by the group.

3. Find the mode of the following distribution.
(i) Class-interval: 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

Frequency: 5 8 7 12 28 20 0 10
(ii) Class-interval: 10-15 1520  20-25  25-30  30-35  35-40

Frequency: 30 45 75 35 25 15
(iii) Class-interval: 25-30  30-35 3540 4045 4550  50-60

Frequency: 25 34 50 42 38 14

4. Compare the modal ages of two groups of students appearing for an entrance test:
Age(inyears):  16-18 18-20 20-22 22-24 24-26
Group A: 50 78 46 28 23
Group B: 54 89 40 25 17
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5. The marks in science of 80 students of class X are given below: Find the mode of the
marks obtained by the students in science.
Marks: 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-50 80-90 90-100
Frequency: 3 5 1 12 13 W 5 4 1 1
6. The following is the distribution of height of students of a certain class in a certain city:
Height (inems): 160-162  163-165  166-168  169-171  172-174
No. of students: 15 118 142 127 18
Find the average height of maximum number of students.
7. The following table shows the ages of the patients admitted ina hospital during a year:

Age(in years): 5-15 15-25 25-35 35-45 45-55  55-65

No. of students: 6 11 21 23 14 5

Find the mode and the mean of the data given above. Compare and interpret the two
measures of central tendency. INCERT]

8. The following data gives the information on the observed lifetimes (in hours) of 225
electrical components:
Lifetimes (in hours):0-20 20-40  40-60 60-80  80-100  100-120
No. of components: 10 35 52 61 38 29
Determine the modal lifetimes of the components. [NCERT]
9. The following table gives the daily income of 50 workers of a factory:
Daily income (in¥) 100 - 120 120 - 140 140 - 160 160 -180 180 - 200
Number of workers: 12 14 5 6 10
Find the mean, mode and median of the above data. [CBSE 2009]
10. The following distribution gives the state-wise teacher-student ratio in higher
secondary schools of India. Find the mode and mean of this data. Interpret, the two

measures: [NCERT]
Numberof students Numberof Number of students Numberof
per Teacher States/U.T. per Teacher States/U.T.
15-20 3 35-40 2
20-25 8 40-45 0
25-30 9 45-50 0
30-35 10 50 - 55 2
INCERT]

11. Find the mean, median and mode of the following data:
Classes: 0-50 50-100 100-150 150-200 200-250 250-300 300-350
Frequency: 2 3 5 6 5 3 1 [CBSE 2008]

12. Astudent noted the number of cars passing through a Sﬂat on a road for 100 periods
each of 3 minutes and summarised it in the table given below. Find the mode of the

data:
Numberofcars: 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
Frequency: Vs 14 13 12 20 11 15 8 [INCERT)]

13. The following frequency distribution gives the monthly consumption of electricity of 68
consumers of a locality. Find the median, mean and mode of the data and compare them.
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h‘dmﬂl'-ll}* consump- 63-85  §5-105 105-125 125-145 145-165 165-185 185-205
tion: (in units)

No. of consumers: 4 5 13 20 14 8 3

14. 100 surnames were randomly picked up from a local telephone directly and the

frequency distribution of the number of letters in the English alphabets in the surnames
was obtained as follows:

| Number of letters: 14 47 7210 10-13  13-16 1619
| Number surnames: 6 30 40 16 4 4

Determine the median number of letters in the surnames. Find the mean number of
| letters in the surnames. Also, find the modal size of the surnames.

15. Find the mean, median and mode of the following data: !
Classes:  0-20 2040 40-60 60-80 80-100 100-120 120-140
Frequency: 6 8 10 12 6 5 3 [CBSE2008]
LEVEL-2

16. The following data gives the distribution of total monthly houshold expenditure of 200
families of a village. Find the modal monthly expenditure of the families. Also, find the

mean monthly expenditure: INCERT]
|I Expenditure Frequency Expenditure Frequency
(ind (in <)
| ; 1000-1500 24 3000-3500 30
| 1500-2000 40 3500-4000 22
2000-2500 33 4000-4500 16
2500-3000 28 4500-5000 7

17. The given distribution shows the number of runs scored by some top batsmen of the
world in one-day international cricket matches.

Runsscored Numberof Runsscored Numberof 7
bastsman bastsman
3000-4000 4 7000-8000 6
4000-5000 18 8000-9000 3
5000-6000 9 S9000-10000 1
6000-7000 7 10000-11000 1

Find the mode of the data.

18. The frequency distribution table of agriculture holdings in a village is given

below: i
Area of land (in hectares): 1-3 3-5 5-7 7-9 9-11 11-13 ;
Number of families: 20 45 80 55 10 12

Find the modal agriculture holdings of the village. INCERT EXEMPLAR]

_;J;
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19 The monthly income of 100 families are given as below:

Incomein (in3) Number of families
0-5000 g
5000-10000 26
10000-15000 41
15000-20000 16

20000-25000
25000-30000
30000-35000
35000-40000
Calculate the modal income.

i o R AT

[INCERT EXEMPLAR]

— e A . —— — ANSWERS
1. (1) 5 (i) 3 (ili) 2. 40

3. (1) 46.67 () 22.14 (i11) 38.33

1. Group A:18.93 years, Group B: 18.83 years 5. 53.17 6. 167.35

7. Mode =36.8 years, Mean = 35.37 years 8. 65.625 hours

9. Mean =145.20, Median = 138.57, Mode = 125

10. Mode =30.6, Mean =29.2 11. Median = 170.83, Mean = 169, Mode = 175
12. Mode =447 cars

13. Median = 137 units, Mean = 137.05 units, Mode = 135.76 units

14. Median = 8.05, Mean =8.32, Modal size = 7.88

15. Median = 61.66, Mean = 62.4, Mode = 65

16. T 1847.83, T 2662.50 17. Mode = 4608.7 runs

18. 6.2 hectares 19. T 11875

15.6 MERITS, DEMERITS AND USES OF MODE
The following are some merits and demerits of mode::

MERITS
(i) Itis readily comprehensible and easy to compute. In some case it can be computed
merly by inspection.
(ii) Itis not affected by extreme values. It can be obtained even if the extreme values are not
known.
(i) Mode can be determined in distributions with open classes.
(iv) Mode canbe located on graph also.

DEMERITS

(i) Itisill-defined. It is not always possible to find a clearly defined mode. In some cases,
we may come across distributions with two modes. Such distributions are called
bimodal. Ifa distribution has more than two modes, it is said to be multimodal.

(11) It isnot based upon all the observation.

(iii) Mode canbe calculated by various formulae as such the value may differ from one to
other. Therefore, it is not rigidly defined. ’

(iv) It is affected to a greater extent by fluctuations of sampling,
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USES OF MODE

Mode is used by the manufacturers of readymade garments, shoes and accessories in
common use etc, The readymade garment manufacturers made those sizes more which are
used by most of the persons than other sizes, Similarly, the makers of shoes will make that
size maximum which the majority people use and others in less quantity.

15.7 RELATIONSHIP AMONG MEAN, MEDIAN AND MODE

Wehavelearnt about three measures of central value, namely, arithmetic mean, median and
mode. These three measures are closely connected by the following relations.
Mode = 3 Median - 2 Mean

or, Median = Mode + %{Mean - Mode)
or, Mean = Mode + % (Median - Mode)

15.8 CUMULATIVE FREQUENCY POLYGON CURVE (AN OGIVE)

In class IX, we have learnt about graphical representation of frequency distributions by
using bargraphs, histograms and frequency polygons. In this section, we will learn about
the construction of cumulative frequency polygon and cumulative frequency curves or
ogives. The technique of drawing the cumulative frequency polygons and cumulative
frequency curves or ogives is more or less the same. The only difference is that in case of
| simple frequency curves and polygons the frequencies are plotted against class marks of
| the class intervals where as in case of a cumulative frequency polygon or curves the
cumulative frequencies are plotted against the lower or upper limits of the class
intervals depending upon the manner in which the series has been cumulated. There are
two methods of constructing a frequency polygon and an ogive. Let us now discuss the
two methods.

(i) Less than method (i1) More than method.

15.8.1 LESS THAN METHOD

| To construct a cumulative frequency polygon and an ogive by less than method, we use the
following algorithm

ALGORITHM

STEP L Start with the upper limits of class intervals and add class frequencies to obtain the
cumulative frequency distribution.

STEP 1L Mark upper class limits along X-axis ona suitable scale.

STEP 1 Mark cumulative frequencies along Y-axis ona suitable scale.

SIEP IV Plot the points (x,, f), where x; is the upper limit of a class and f, is corresponding
cumulative frequency.

STEPV  Join the points obtained instep IV by a free hand smooth curve to get the ogive and to get the
cumulative frequency polygon join the points obtained instep IV by line segments.

15.8.2 MORE THAN METHOD

To construct a cumulative frequency polygonand an ogive by more than method, we use the
following algorithm.
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ALGORITHM

Syerr Startwith the lower limits of the class intervals and from the total frequency subtract the
frequency of eaclt class toebtain the cumulative frequency distribution.

Ster it Mark the lower class limits along X-axis on a suitable scale.

STEl 1 Mark the cumulative frequencies along Y-axis on aswuitable scale.

STEP IV Plot the points (x,, f,), where x, is the lower limit of a class and f, is the corresponding
cumulative frequency.

SIEPN Join the ponts obtained in step IV by a free hand smooth curce to get the ogive and toget the
cumulative frequency polygon jomn these points by lme segments.

Following examples illustrate the above algorithm.

ILLUSTRATIVE EXAMPLES

LEVEL-1
EXAMPLE 1 Draw an ogive and the cumulatrve frequency polygon for the following frequency
distribution by less than method.

Marks: 0-10 10-20 20-30 30-40 40-50  50-60
Numberofstudents: 7 10 23 3l 6 3
SOLUTION We first prepare the cumulative frequency distribution table by less than
method as given below:

S e EEET
100 ! E | : : [ B &
= E o | Aoy | {(60.100)
%0 i i i ] i
ERSE (40.91) I
PEECESREEREE _‘_ - i ;
l . EEElT b g | | ;
70 SESESE B
i Bl EED B |
: | EEnEEE |
2 SRR ENENRER ! B
- L S 1 G :
2 EEEER E i i
2 @ .‘ EEES i :
< i 0 1 V7 il 0 |
© EEEEr ISR |
ENERETAER ': kil
| ! / I | ; i
SEREERP SRS RRES BN D
10— =3is . M
i E . H 1 i I E
L _1(10.7) i
= amA Y eEERE SR SR L]
1] 10 20 30 40 50 60

Fig. 15.1 Cumulative frequency curve or ogive
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Marks No.of Students Marks less than Cumulative
Frequency

0-10 7 10 7

10-20 10 20 17

20-30 23 30 40

30 - 40 51 40 91

40 - 50 6 50 97

50 - 60 2 60 100

Other than the given class intervals, we assume a class — 10 - 0 before the first class
interval 0 - 10 with zero frequency.

Now, we mark the upper class limits (including the imagined class) along X-axis on a
suitable scale and the cumulative frequencies along Y-axis on a suitable scale.

Thus, we plot the points (0, 0), (10, 7), (20, 17), (30, 40), (40, 91), (50, 97) and
(60, 100).

Now, wejoin the plotted points by a free hand curve to obtain the required ogive as shownin
Fig. 15.1. In order to obtain the cumulative frequency polygon, we join the plotted points
by line segments as shown in Fig, 15.2.

3 fimea : L]

100

A 1 (B0,100)

\
N\
L9

90 — 1 '_ it £l 88 4 i Bt

80 S

70

: - | i
! i : -
60 | | I Cumulative frequency polygon

50

40 (30,40)

Cumulative frequency

N

30 1 r 7

I i
- _#(20.17)

10 p—r -

0 10 20 a0 40 =0 &0

Marks ————»
Fig. 15.2

EXAMPLE 2 Draw a cumulative frequency curve and cumulative frequency polygon for the
following frequency distribution by less than method.

Age (in years): 0- 9 10-19 20-29 30-39 40-49 50-59 60-69
No. of Persons: 5 15 20 23 17 11 9
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SOLUTION - The given frequency distribution is not continuous. So, we first make it
continuous and prepare the cumulative frequency distribution as under:

Agelin yairs) Frequency Age less than Cumulative
Frequency

-0.5-95 5 9.5 5

9.5-19.5 15 19.5 20
19.5-29.5 20 29.5 40
20.5-39.5 23 39.5 63
39.5-49.5 17 49.5 80
49.5-59.5 11 59.5 91

59.5-69.5 9 69.5 100

T 5.100)

100 |-

80

- (59.591) =}

80 |

71 (49.5,8(

e N EEE e A

ol Y

Number of persons

201

Aliosao T

10

-05 95 19.5 29.5 395 495 59.5 69.5
Age (in years) ————»

Fig. 15.3 Cumulative frequency curve

Now, we plot points (9.5, 5), (19.5, 20), (29.5, 40), (39.5, 63, (49.5, 80), (59.5, 91) and
(69.5, 100) and join them by a free hand smooth curve to obtain the required ogive as
shown in Fig. 15.3. The cumulative frequency polygon is obtained by joining these points
by line segments as shown in Fig. 15.4.
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100

BU . . I . — - H :f ?.E. -.E :I .-_I
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)] =
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SRR 7T (195200 T )
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=05 95 19.5 29.5 395 495 59.5 69.5
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Fig. 15.4 Cumulative frequency polygon

LEVEL-2
EXAMPLE 3 The frequency distribution of scores obtained by 230 candidates in a medical entrance
test s as follows.
Scores: 400-450 450-500 500-550 550-600 600-650 650-700 700-750 750-800
Number of Candidates: 20 35 40 32 24 27 18 24

Draw cumulative frequency curves by less than and more than method on the same axes.
Also, draw the two types of cumulative frequency polygons.

SOLUTION Less than method: We first prepare the cumulative frquency table by less than
method as given below:

Scores Number of Scores less than Cumulative
Candidates Frequency

400 - 450 20 450 20

450 - 500 35 500 55

500 - 550 40 550 95

550 - 600 32 600 127
600 - 650 24 650 151
650 - 700 27 700 178
700 - 750 18 750 196
750 - 800 34 800 230

Other than the given class intervals, we assume a class interval 350 - 400 prior the first
class interval 400 - 500 with zero frequency.

b

F
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COLUTION  The given frequency distribution is not continuous. So, we first make it
continuous and prepare the camulative frequency distribution as under:

Age (i years) Frequency Age less than Cumulative
Frequency

-05-95 5 9.5 5
9.5-19.5 15 19.5 20
19.5-29.5 20 29.5 40
205-395 23 395 63
39.5-49.5 17 49.5 80
49.5-59.5 11 59.5 91
59.5-69.5 9 69.5 100

100 F—t——1-

R
| (59.591) L 1 1

90 F——1—

80+

W e e e e e

N e R

40|+

Number of persons

EEEsEn ey G s EE e

20|

10 |—r

05 95 19.5 295 395 495 59.5 69.5
Age (in years) ———»

Fig. 15.3 Cumulative frequency curve

Now, we plot points (9.5, 5), (19.5, 20), (29.5, 40), (39.5, 63, (49.5, 80), (59.5, 91) and
(69.5, 100) and join them by a free hand smooth curve to obtain the required ogive as
shown in Fig. 15.3. The cumulative frequency polygon is obtained by joining these points
by line segments as shown in Fig. 15.4.
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100

90
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70

60 |

50 [~

40 |-

Mumber of persons
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20
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1 2711(19.5,.20)
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8 2 g )
-1 (95.5)°
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EXAMPLE 3 The frequency distribution of scores obtamed by 230 candidates in a medical entrance

test isas folloivs.
Scores:

8.5

400-450 450-500 500-550 550-600 600-650

Number of Candidates:

Draw cumulative frequency curves by less than and more than method on the same axes.

20

19.5 29.5 395
Age (in years) ——»

495

59.5

Fig. 15.4 Cumulative frequency polygon

35

LEVEL-2

40 32

Also, draw the two types of cumulative frequency polygons.

SOLUTION Less than method: We first prepare the cumulative frquency table by less than

method as given below:

24

650-700
27

695

700-750 750-800

18

24

Scores Number of Scores less Hhan Cumnlative
Candidates Frequency

400 - 450 20 450 20

450 - 500 35 500 55

500 - 550 40 550 95

550 - 600 32 600 127
600 - 650 24 650 151
650 - 700 27 700 178
700 - 750 18 750 196
750 - 80O 34 800 230

Other than the given class intervals, we assume a class interval 350 - 400 prior the first

class interval 400 - 500 with zero frequency.

‘.‘\‘
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Now, we mark the upper class limits on X-axis and the cumulative frequencies along
Y-axis onsuitable scales.

Thus, we plot the points (400,0), (450, 20), (500, 55), (550, 95), (600, 127), (650, 151),
(700, 178), (730, 196) and (800, 230).

Join these points by a free hand smooth curve to obtain an ogive by less than method as
shownin Fig. 15.5.
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? 5 & | ’ | HE
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220 —+ ‘; e S A 500,230
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! e gnsE= i . 4 i1 141750198 _|
| 180 & EEEnSECEoSSECi SEnssuioguune.
@ 160 —t N =B s i i R . :
- 1 i 4 \ A L =i
[} i i ! 4 |',550,'[511 i
3 WO E P P L
S 120 Pt A (600,127
S .00 EEEEE P T A TN (600,103) ;
2 == Eefad=d=dei =N “+ - | e
E g i 1 771 550,85 T T (650.79) iR
Z | 71 R :
60 ’ e o v - (700,61 4 o i
—A—(50055)- - More than fre-
= : 7 : P duency polygen
P (450.20) P+ T C750,27 7
F | 7 s
] | i

400 450 500 550 600 650 700 750 800
Scores

Fig.15.5

In order to obtain the cumulative frequency polygon by less than method join these
points by line segments as givenin Fig. 15.6.

Other than the given class intervals, we assume class interval 800 - 850 after the last
class interval 750 - B00 with zero frequency.

Now, we mark the Jower class limits on X-axis and the cumulative frequencies along
Y-axis on suitable scales.

Thus, we plot the points (400, 230), (450, 210), (500, 175), (550, 175), (600, 103), (650, 79),
(700, 61), (750, 27) and (800, 0).

By joining these points by a free hand smooth curve, we obtain an ogive by more than
method as shown in Fig. 15.3.

The cumulative frequency polygon by more than method is obtained by joining these
points by line segments as shown in Fig. 15.4.
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Fig. 15.6
More than method: Let us first prepare the cumulative frequency table by more than method
as given below:
Scores Nianber of Scores more than Cumulative
Candidates Frequency
400 - 450 20 400 230
450 - 500 35 450 210
500 - 550 40 500 175
550 - 600 32 550 135
600 - 650 24 600 103
650 - 700 27 650 79
700 - 750 18 700 52
750 - 800 34 750 34

15.8.3 SOME APPLICATIONS OF OGIVES

Ogives can be used to find the median of a frequency distribution. In order to determine the
same, we may use the following algorithms:

ALGORITHM 1

SIEP1  Drawany oneof the two types of frequency curves on the grapl paper.

STEr 11 Compute i;-(.F'\.’ = Zf,) and mark the corresponding point on y-axis.
STEP 1l Draw a line parallel to x-axis, from the point marked in step I, cutting the cunulative

frequency curveat a poinkt P (say).
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Sier iy Drase perpendicudar PM from P on the X-axis. The x-coordinate of point M groes the
median. '

ALGORITHM 2

stird Drawless than type and greater than type cumulative frequency curves on the graph paper.

stEldr - Mark the point of intersection of the two curves drawn instep 1. Let this point be P

sier it Draw perpendicular PM from P on the X-axis. The x-coordinate of point M gives the
Median. =

Following examples will illustrate these algorithms.

LEVEL-2

EXAMPLE 1 Following is the age distribution of a group of students. Draw the cumulative
frequency polygon, cunnulative frequency curve (less than type) and hence obtain the median value.

Age Frequency Age Frequency
5-6 40 11-12 92
6-7 56 12-13 80
7-8 60 13-14 64
§-9 66 14-15 44
9-10 84 15-16 20
10-11 96 16-17 8

SOLUTION We first prepare the cumulative frequency table by less then method as given
below.

Age Frequency Ageless than Cumulative frequency
5-6 40 6 40
6-7 56 7 96
7-8 60 8 156
8-9 66 9 222

9-10 84 10 306

10-11 96 11 402
11-12 92 12 494
12-13 80 13 574
13-14 64 14 638
14-15 44 15 682
15-16 20 16 702
16-17 8 17 710

Other than the given class intervals, we assume a class 4-5 before the first class-interval
5-6 with zero frequency.

Now, we mark the upper class limits (including the imagined class) along X-axis on a
suitable scale and the cumulative frequencies along Y-axis on a suitable scale.
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Thus, we plot the points (5, 0), (6, 40), (7, 96), (8, 156), (9, 222), (10, 306), (11, 402),
(12,494), (13, 574), (14, 638), (15, 682), (16, 702) and (17, 710). These points are marked and

joined by line segments to obtain the cumulative frequency polygon shown in
Fig. 15.7.
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In order to obtain the cumulative frequency curve, we draw a smooth curve passing
through the points discussed above.
The graph (Fig. 15.8) shows the total number of students as 710. The median is the age

N 710

corresponding to e 355 students. In order to find the median, we first locate the
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point corresponding to 355" student on Y-axis, Let the point be P. From this point draw a
line parallel to the X-axis cutting the curve at Q. From this point O draw a line parallel to

Y-axis and meeting X-axis at the point M. The x-coordinate of M is 10.5 (Se¢ Fig. 15.8).
Hence, median is 10.5.

EXAMPLE 2 The following observations ; srenns. Draie the two
o ns relale s rratin Of Persons. i
types of cumulative fy § obseroations relate to the height of a group of

equency polygons and cumulative frequency curves and determine the median.

Height in cms

Frequency

140-143 3

143 -146 9

146-149 26
149 -152 31
152 -155 45
155 -158 64
158 -161 78
161 -164 85
164 -167 96
167 -170 72
170-173 60
173-176 43
176 -179 20
179 -182 6

SOLUTION  Less than method: We first prepare the cumulative frequency table by less than
method as given below:

Height in cins Frequency Height less than Cumulative frequency
140-143 3 143 3
143-146 9 146 12
146-149 26 149 38
149-152 31 152 69
152-155 45 155 114
155-158 64 158 178
158-161 78 161 256
161-164 85 164 341
164-167 96 167 437
167-170 72 170 509
170-173 60 173 569
173-176 43 176 612
176-179 20 179 632
179-182 06 182 638

Other than the given class intervals, we assume a class interval 137-140 prior to the first
class interval 140-143 with zero frequency.

-
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Now, wemark the upper class limits on X-axis and cumulative frequencies along Y-axison
a suitable scale. We plot the points (140, 0), (143, 3), (146, 12), (149, 38), (152, 69),
(135, 114), (158, 178), (161, 256), (164, 341), (167, 437), (170, 509), (173, 569), (176, 612), (179,
ea2)and (182, 638).
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These points are joined by line segments to obtain the cumulative frequency polygon as
shown in Fig. 15.9 and by a free hand smooth curve to obtain an ogive by less than method as
shownin fig. 15.10.
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More than method: We prepare the emulative frequency table by more than method as given
below

Height mems Frequency Height more than - C unulative frequency
140 - 143 3 140 638
143 - 146 9 143 635
146 - 149 26 146 626
149 - 152 31 149 600
152-155 45 152 569
155-158 64 155 524
158 -161 78 158 460
161 -164 85 161 382
164 -167 96 164 297
167 -170 72 167 201
170-173 60 170 129
173 -176 43 173 69
176 -179 20 176 26
179 -182 6 179 6

Other than the given class intervals, we assume the class interval 182-185 with zero fre-
quency.

Now, we mark the lower class limits on X-axis and the cumulative frequencies along
Y-axis on suitable scales to plot the points (140, 638), (143, 635), (146, 626), (149, 600),
(152, 569), (155, 524), (158, 460), (161, 382), (164, 297), (167, 201), (170, 129), (173, 69),
(176, 26) and (179, 6). By joining these points by line segments, we obtain the more than
type frequency polygon as shown in Fig. 15.9. By joining these points by a free hand
curve, we obtain more than type cumulative frequency curve as shown in Fig. 15.10.

We find that the two types of cumulative frequency curves intersect at point P. From
point P perpendicular PM is drawn on X-axis. The value of height corresponding to M is
163.2 cm. Hence, median is 163.2 cm.

EXERCISE 15.6

1. Draw an ogive by less than method for the following data:
No. of rooms: 1 2 3 - 5 6 7 8 9 10
No. of houses: 4 9 22 28 24 12 8 6 5 2

2. The marks scored by 750 students inan examination are given in the form of a frequency
distribution table:

Marks No. of students Marks No. of students
600 - 640 16 760 - 800 172
640 - 680 45 800 - 840 59
680 - 720 156 840 - 880 18
720 - 760 284

Prepare a cumulative frequency table by less than method and draw an ogive,
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3. Drawanogive to represent the following frequency distribution:
Class-interval: 0-4 5-9 10- 14 15-19 20-24
No. of students: 2 6 10 5 3

4. The monthly profits (inZ) of 100 shops are distributed as follows:
Profits pershop: 0-50 50-100 100 - 150 150 - 200 200 - 250 250 - 300
No. of shops: 12 18 27 20 17 6
Draw the frequency polygon for it.

5. The following distribution gives the daily income of 50 workers of a factory:
Daily income (in%):  100-120 120-140 140-160 160-180 180-200

Number of workers: 12 14 8 6 10

Convert theabove distribution toaless than type cumulative frequency distributionand

drawits ogive. [CBSE 2018]
6. The following table gives production yield per hectare of wheat of 100 farms of a village:

Production yield 50-55 55-60 60-65 65-70 70-75 75-80

in kg per hectare:

Numberof farms: 2 8 12 24 38 16

Draw ‘less than’ ogive and ‘more than’ ogive.
7. During the medical check-up of 35 students of a class, their weights were recorded as

follows:

Weight (in kg) Number of students
Less than 38 0

Less than 40 3

Less than 42 5

Less than 44 9

Less than 46 14

Less than 48 28

Less than 50 32

Less than 52 35

Draw alessthan typeogive for the given data. Hence, obtain the median weight from the
graph and verify the result by using the formula. [CBSE 2009]
8. The annual rainfall record of a city for 66 days is given in the following table:
Rainfall (in cm): 0-10 10-20  20-30 30-40 40-50 50-60
Numberofdays: 22 10 8 15 5 6
Calculate the median rainfall using ogives of more than type and less than type.
[INCERT EXEMPLAR]
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10. Inthe graphical representation of a frequency distribution, if the distance between mode
and mean is & times the distance between median and mean, then write the value of k.

11. Find the ¢lass marks of classes 10-25 and 35-55. [CBSE 2008]
12, Write the median class of the tollowing distribution:
Classes: 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Frequency: 1 4 8 10 12 8 4 [CBSE 2009]
R e e = ~_ ANSWERS
2 zero 3. Median 4. 4 5. Mode =3 Median-2 Mean 0. Median
7. 20-35 8. 50 9. 40-50 10. 3 11. 17.5, 45 12. 30-40

MULTIPLE CHOICE QUESTIONS (MCQs)

Mark the correct altermative m each of the following:
1. Which of the following is not a measure of central tendency?

(a) Mean (b) Median (¢) Mode (d) Standard deviation
2. The algebraic sum of the deviations of a frequency distribution from its mean is

(a) always positive(b)always negative (c) 0 (d) anon-zero number
3. The arithmeticmeanot1,2,3, ..., n1is

@ n ; 1 ®) n ; 1 © _121 @ %+ 1
4. Fora frequency distribution, mean, median and mode are connected by the relation

(a) Mode = 3 Mean - 2 Median (b) Mode = 2 Median — 3 Mean

() Mode = 3 Median - 2 Mean (d) Mode = 3 Median + 2 Mean
5. Which of the following cannot be determined graphically?

(a) Mean (b) Median (c) Mode (d) None of these

6. The median of a given frequency distribution is found graphically with the help of
(a) Histogram  (b) Frequencycurve (c) Frequency polygon (d) Ogive
7. The mode of a frequency distribution can be determined graphically from

(a) Histogram (b) Frequency polygon

(c) Ogive (d) Frequency curve
8. Modeis

(a) leastfrequent value (b) middle most value

(c) mostfrequent value (d) None of these

9, The mean of 11 observations is X. If the first item is increased by 1, second by 2and so on,
then the new mean is

(@) X+n (b) ?+!—; )X+ % (d) Noneof these

10. One of the methods of determining mode is
(a) Mode = 2 Median — 3 Mean (b) Mode = 2 Median + 3 Mean

(c) Mode = 3 Median - 2 Mean (d) Mode = 3 Median + 2 Mean

R
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11.

13.

15.6.
If lh‘t‘ mean of the following distribution is 2.6, then the value of yis
Variable (x): 1 2 3 4 5 '
Frequency : 4 5 ;,, 1 )
(a) 3 (b) 8 (o) 13 (d) 24
The relationship between mean, median and mode for a moderately skewed distribution
is ‘
(a) Mode = 2 Median - 3 Mean (b) Mode = Median — 2 Mean
() Mode = 2 Median - Mean (d) Mode = 3 Median — 2 mean

The mean of a discrete frequency distribution x, / f;i=1,2, ..., 1 isgiven by

X, N " fr‘Tr iﬁl"
(i_‘[:l Zfi 1 1 ; Z =1 ;

(b} o5 Zf‘ i (C] 4 (ld} (/]
z.f: L 1=1 e .
3o 5
=1 =1
14. If the arithmetic mean of x, x + 3, x + 6, v +9, and x + 121is 10, the x =
(@) 1 b) 2 (c) 6 (d) 4
15. If the median of the data: 24, 25,26, x + 2, x +3, 30, 31, 3415 27.5, then x =
(a) 27 (b) 25 (c) 28 d) 30
16. If the median of the data: 6, 7, x -2, x, 17, 20, written in ascending order, is 16. Then x=
(@) 15 (b) 16 () 17 (d) 18
17. The median of first 10 prime numbers is
@ 11 (b) 12 () 13 (d) 14
18. If the mode of the data: 64, 60,48, v, 43,48, 43,34 1s 43, thenx + 3 =
(a) 44 (b) 45 (c) 46 (d) 48
19. If the mode of the data: 16, 15, 17,16, 15, x, 19,17, 14 is 15, then x =
(a) 15 (b) 16 (c) 17 (d) 19
20. The meanof 1,3, 4, 5,7, 41s m. The numbers 3, 2, 2, 4, 3, 3, p have mean m — 1 and
median gq. Then, p +q =
(a) 4 (b) 5 (c) 6 (d) 7
21. If the mean of a frequency distributionis8.1and ¥fx; =132+ 5k, Ef = 20, thenk=
(a) 3 (b) 4 (€) 5 (d) 6
22. If the meanof 6,7, x,8,y,141is 9, then
(@) x+y=21 () v+y=19 ©) x—-y=19 (d) x-y=21
23. The mean of n observationsis ¥ . If the first observationis increased by 1, the second by
2, the third by 3, and so on, then the new mean is
. = - n+1
(a) T+(2n+1) (b) x+ > © xX+m+1) (d ¥- =
. 5n
24. If the mean of first n natural numbersis —, thenn=

g
(@) 5 (b) 4 (c) 9 (d) 10
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The arithmetic mean and mode of a dataare 24 and 12 respectively, then its median is

b
J

@ 25 b) 18 (©) 20 (d) 22
2. The mean of st 1 odd natural number is

n+1 ] : -

(W — ) = (c) n (d) n°

&

- . N
27, The mean of first n odd natural numbers is q—, thenn=
L

(a) 9 (b) 81 (c) 27 (d) 18
25 It the difference of mode and median of a data is 24, then the difference of median and
mean is
(@) 12 b) 24 ) 8 (d) 36
29, 1t the anthmetic mean of 7, 8, x, 11, 14is x, thenx =
(@ 9 b) 95 (c) 10 d) 10.5
30 If mode of a series exceeds its mean by 12, then mode exceeds the median by
(@ 4 (b) 8 () 6 (d) 10
31. 1f the mean of tirst 1 natural numberis 15, then n=
(a) 15 (b) 30 (c) 14 (dy 29
32. It the mean of observations x,, x5, .., x, is X, thenthe meanof x; +a,x, +a,..,x, +a
1s
_ _ X
(a) ax b) ¥-a () X+a (d) o=

. Mean of a certain number of observations is ¥ . If each observation is divided by
m(m = 0) and increased by n, then the mean of new observation is

lad
iad

) X in (b) f+m (c) ol (d) F
(a £ = ol [ — it}
m n m "

25
34 Ifu = gl , Zfiu, = 20, Xf, =100, then ¥ =

10
(a) 23 (b) 24 (c) 27 (d) 25
35. If 351s removed from the data: 30, 34, 35, 36, 37, 38, 39, 40, then the median increases by
(@ 2 (b) 1.5 (c) 1 (d) 0.5

36. While computing mean of grouped data, we assume that the frequencies are
(a) evenly distributed over all the classes.
(b) centred at the class marks of the classes.
(c) centred at the upper limit of the classes.
(d) centred at the lower limit of the classes.

L

7. In the formula X =a+ ”[—;;;Z fu, ] for finding the mean of grouped frequency

distribution u, =

®) hx -0 (0 "o @ ==

X, +a

h

{a)
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38.

39.

40.

41.

43.

For the following distribution:
Class: 0-5 5-10 10-15 15-20 20-25
Frequency: 10 15 12 20 g
the sum of the lower limits of the median and modal class is
(a) 15 (b) 25 () 30 (d) 35
For the following distribution:
Below: 10 20 30 40 50 60
Number of students: 3 12 27 57 75 80
the modal class is -
(a) 10-20 (b) 20-30 (c) 30-40 (d) 50-60
Consider the following frequency distribution:
Class: 65-85  §5-105 105-125 125-145 145-165 165-185 185-205
Frequency: 4 5 13 20 14 7 +
The difference of the upper limit of the median class and the lower limit of the modal
class is
(a) 0 (b) 19 (c) 20 (d) 38
In the formula X = a + %"f’-, for finding the mean of grouped data 4, are deviations
froma of e
(@) lower limits of classes (b) upper limits of classes
(c) mid-points of classes (d) frequency of the class marks
. The abscissa of the point of intersection of less than type and of the more than type
cumulative frequency curves of a grouped data gives its
(a) mean (b) median (c) mode (d) all the three above
Consider the following frequency distribution:
Class: 0-5 6-11 12-17 18-23 24-29
Frequency: 13 10 15 8 11
The upper limit of the median class is
(a) 17 (b) 175 (c) 18 (d) 18.5
- — s —  ANSWERS
1. (d) 2. (¢) 3. (@ 1. (o) 5. (a) 6. (d)
7. (@) 8. (0 9. () 10. () 11. (b) 12, (d)
13. (a) 14. (d) 15. (b) 16. (c) 17. (b) 18. (c)
19. (a) 20. (d) 21. (d) 22. (b) 23. (b) 24. (0)
25, (c) 26. (c) 27. (b) 28. (a) 29. (c) 30. (b)
31. (d) 32. (0) 33. (a) 34. (o) 35. (d) 36. (b)
37. (c) 38. (b) 39. () 40. () 41. (c) 42. (b)

43. (b)
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SUMMARY
1. Three measures of central value are:
(1) Mean (11) Median and (iii) Mode

12

Mean is computed by following methods:
(i) Directmethod (ii) Short-cutMethod (iii) Step-deviation method.

3. If a variate X takes values x|, x,,..., x, with corresponding frequencies fi, f5,..,
fu respectively, then the arithmetic mean of these values is given by

e 1 i

X==> fx, whereN = oh
Nia i=1

— 1 "

A]SO,- X= A + E z_frdu WhErE ﬂrl. = x,- - A.

=1

The number A is called the assumed mean.

x; - A

If U= .f A=12,...,nThen,
I

E:A+It{%iﬁ1¢j}

1

t=1

4. The medianis the middle value of a distribution i.e. median of a distribution is the value
of the variable which divides it into two equal parts.

The median of a grouped or continuous frequency distribution may be computed by
using the following formula:

N

Median = [ + -2 7 = h, where

I = lower limit of the median class
f=frequency of the median class
It = width of the median class.
F =cumulative frequency of the class preceding the median class.

and, N = iﬁ
=1

5. Mode is the value of the variable which has the maximum frequency. The mode of a
continuous or grouped frequency distribution may be computed by using the following
formula:

Mode =1 + -—fi— % I, where
2f=h=if

! = lower limit of the modal class.
f = frequency of the modal class
It = width of the modal class
f; = frequency of the class preceding the modal class.
f, = frequency of the class following the modal class.
6. Three measures of central value are connected by the following relation:
Mode = 3 Median - 2 Mean
7. Ogive(s) can be used to find the median of a frequency distribution.

- e



