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Chapter 15: Statistics

Example 1

Find the mean deviation about the mean for the following data: 6,7,10,12,13,4,8,12
Solution

Given, 6,7,10,12,13,4,8,12

Mean of the given data is

6+7+10+12+13+4+8+12
8

X =

_12_
8

9

The deviations of the given observations from the mean X,

Thatis X —X are

12-9=3
The absolute values of the deviation
That is |x, —X| are 3,2,1,3,4,5,1,3

The mean deviation of the required data is

8

2% =¥
Mean deviation (X) = th

_3+2+1+3+4+5+1+3
8

=g=2.75
8

The mean deviation of given data is 2.75.
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Example 2

Find the mean deviation about the mean for the following data:
12,3,18,17,4,9,17,19,20,15,8,17,2,3,16,11,3,1,0,5

Solution

Given data 12,3,18,17,4,9,17,19, 20,15,8,17,2,3,16,11,3,1,0,5

To find the mean (X) of the given data

Sum of all terms

Mean of the given data =
Total number of terms

Sum of all term is
12+3+18+17+4+9+17+19+20+15+8+17+2+3+16+11+3+1+0+5=200
Total number of terms is 20

200

=——=10
20

So, X

The absolute values for the deviation from the definition
Then, |x —X]| are 2,7,8,7,6,1,7,9,10,5,2,7,8,7,6,1,7,9,10,5

The sum of the absolute value of deviation is
20

D% —X|=124

i=1

Mean deviation of the given data

w012 62

The mean deviation of the given data is 6.2.

Example 3

Find the mean deviation about the median for the following data: 3,9,5,3,12,10,18,4,7,19, 21.
Solution

Given, 3,9,5,3,12,10,18,4,7,19, 21.

Arrange the data into decreasing order

So, 3,3,4,5,7,9,10,12,18,19, 21
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The total number of observations is 11 which is odd

th
Median =(&2+1j observation

th
M :(%j observation

6" observation =9
Median of the given data is 9

The correct values of the deviations from the median,
So, |x;, —M]| are 6,6,5,4,2,0,1,3,9,10,12

Therefore, the sum of the total values
11

> |% —M| =58

i=1

The mean deviation of the data is

1 11
M.D.(M):E2|xi —M|

i=1

:ix58=5.27
11

The mean deviation of the given data is 5.27

Example 4

Find mean deviation about the mean for the following data:

X 2 5 6 8 10 12

ff, 2 8 10 7 8 5

I
Solution
Let us make a Table of the given data and append other columns after calculations.

Given,

2 5 6 8 10 12
2 8 10 7 8 5

X.

f

First to determine the f,X,
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Multiply each the term
f,x; of the given data 4,40,60,56,80,60
The mean (X) of the given data

1 6

OO

N
N o

X: 3 6 9 12 13 15 2114 22

3 4 ) 2 4 3) 4 3

Solution

X=—> fx
N g PN
= i x 300
40
=75
Table shows
X, f, fx X —X| f, | —X|
2 4 55 11
8 40 2.5 20
10 60 15 15
7 56 0.5 3.5
8 80 2.5 20
12 60 4.5 22.5
40 300 92
Mean Deviation about the mean
6 _
o 2f ‘xi - x‘
X = =1 -
2T
i=1
_92
40
=2.3
The mean deviation following data is 2.3.
Example 5
Find the mean deviation about the median for the following data:
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The given observations are already in ascending order. Adding a row corresponding to cumulative
frequencies to the given data

3 6 9 12 13 15 21 22
. 3 4 5 2 4 5 4 3
c.f 3 7 12 14 18 23 27 30

Now, N =30 which is even.

Median is the mean of the 15" and 16" observations.

Both of these observations lie in the cumulative frequency 18, for which the corresponding
observation is 13 .

Therefore,

15" observation +16™ observation
2

Median M =

~13+13
2

13

Now, absolute values of the deviations from median,

That |x, —M] are shown in

. — M| 10 7 4 1 0 2 3 9
f 3 4 5 2 4 5 4 3

flx—M [30 |28 [20 |2 0 10 |32 |27

8
Sum of the terms )_ f, =30

i=1

8
sum of the terms Y f;|x, — M| =149

i=1
Therefore, mean deviation of data

1 8
M.D. (M) = Nz f,|x — M|
i=1

~ L 149497
30

The mean deviation of given data is 4.97 .

I . VED.
—h| X
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Example 6

Find the mean deviation about the mean for the following data.

Marks obtained 10-20 20-30| 30-40| 40-50| 50-60| 60-70| 70-80

Number of student$

Solution

We make the following from the given data:

Marks Number of Mid-points f.x; |Xi K }?| 4 f |Xi - )—(|
obtained students X.
fi
10-20 2 15 30 30 60
20-30 3 25 75 20 60
30-40 8 35 280 10 80
40-50 14 45 630 0 0
50-60 8 55 440 10 80
60—70 3 65 195 20 60
70-80 2 75 150 30 60
40 1800 400

7
Total number of students is N = Z f. =40

i=1

7
sumofthe fxis >_ f,x =1800
i=1

7
sumofthe f|x —X|is D f;|x —X|=400
i=1

Find the mean deviation about the mean for the following data.

X = zfixi

2.f
1800
)
=45

Mean deviation about mean M.D.
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i=1
40

The mean deviation about mean is 10.

Example 7

Calculate the mean deviation about median for the following data

Class 0-10 10-20 20-30 30-40 40-50 50-60
Frequency 6 7 15 16 4 2
Solution

Form the following from the given data

Class Frequency Cumulative Mid-points | X, — Med| f.| x — Med|
f frequency X.
| (c.f) |
0-10 6 6 o) 23 138
10-20 7 13 15 13 91
20-30 15 28 25 3 45
30-40 16 44 35 7 112
40-50 4 48 45 17 68
50-60 5 50 55 27 54
50 508

sumofthe f, N=>"f =50

th

The class interval contains or 25" itemis 20—30.

Therefore, 20—30 is the median class.

N_c

Median =1 + 2f x h

Where,
| = lower limits of median class
N = sum of frequencies

f = frequency of median class
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C = Cumulative frequency of class before median class

| 4 |2 (x —X)

Here 1=20,C=13,f =15,h=10 and N=50
Therefore, Median = 20 + 25-13 x10=20+8=28
Thus, mean deviation about median is given by
1 6
M.D. (M)==)" f[x - M|
N =
1
=—x508=10.16
50
Example 8
Find the variance of the following data:
6,8,10,12,14,16,18, 20, 22,24
Solution
From the given data
The mean does calculate by the step-deviation method using 14 since the estimated mean. The
number of observations is n =10
X x. —14 Deviations from mean (x. _ X)Z
6 -4 -9 81
8 -3 -7 49
10 -2 -5 25
12 -1 -3 9
14 0 -1 1
16 1 1 1
18 2 3 9
20 3 5 25
22 4 7 49
24 5 9 81
5 330
So, the mean of the given data
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24,
Mean X = assumed mean +-=2—xh
n
=14+ > x2
10

=15

The variance of nobservations X, X,,..., X, is given by

The variance of the given data is

() =5 205

[ ey
_1 330
10
_33

The standard deviation, usually denoted by C, is given by

So, Standard deviation (o) = \/ﬁ =574

Example 9

Find the variance and standard deviation for the following data:

X 4 8 11 17 20 24 32
, 3 5 9 5 4 3 1
Solution
Presenting the data in tabular form
X, f x, f. X —X (xi—i)z f,(%—X)
4 3 12 -10 100 300
8 5 40 -6 36 180
11 9 99 -3 9 81
17 5 85 3 9 45
20 4 80 6 36 144
24 3 72 10 100 300
32 1 32 18 324 324
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| [ 30 [ 420 ] [ 1374

Class 30—-40 | 40-50 | 50-60 60-70 | 70-80 | 80-90 90-100

Yy

Sum of the f; is 2 f; =30
Sum of the x; f. is 2 x, f, =420
7
sumof the f, (x —X)"is D> (% ~x)’ =1374
i=1
So, the mean of the given data is
7
Z fiXi
X = i=1
N
= 3 x420
30
=14
Therefore,
variance (o) = ii f,(x —X)°
N =
1
=—x1374=45.8
30
and
Standard deviation (o) =+/45.8 =6.77
Example 10
Calculate the mean, variance and standard deviation for the following distribution:
Frequenc | 3 7 12 15 8 3 2
Solution
From the given data, create a table for following data
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Frequency Midpoint , N
Class (1) (%) fix | (x—X) f. (% —X)
30-40 | 3 35 105 729 2187
40-50 | 7 45 315 289 2023
50-60 12 55 660 49 588
60-70 15 65 975 9 135
70-80 | 8 75 600 169 1352
80-90 3 85 255 529 1587
90-100 | 2 95 190 1089 2178
50 3100 10050

Sum of the f; is 2 f; =50
Sum of the X, f; is 2 x; f, =3100

Thus, the mean of the given data

7

Mean X :iz f.x
N =

3100

=——=062
50

7

Sumof the f;(x; ~x)%is PRAC —X)Z =10050

i=1
So, the Variance

(02):%54 (% =X)°

i=1l
_ 1 10050 =201
50

and

Standard deviation (o) =+/201=14.18




Infinityy ., Sri Chaitanya
Learn Educational Institutions

Example 11

Find the standard deviation for the following data:

X 3 8 [ 13 | 18 | 23

0=%\/NZ fix?=(> fixi)2

Substitute the values in the table

= 4i8\/48x9652 —(614)?

_1 /463296 — 376996
48

_ 1093772612
48

So, Standard deviation (c) =6.12

Examples 12

Calculate mean, variance and standard deviation for the following distribution.

f, 7 10 15 10 6
Solution
Let us form the following
X; f; fix; X f; Xi2
3 7 21 9 63
8 10 80 64 640
13 15 195 169 2535
18 10 180 324 3240
23 6 138 529 3174
48 614 9652
Now, by formula of standard deviation
1 n n 2
(0)=— NZ fixiz_(z fixij
N i=1 i=1
Standard deviation of following data
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cl 30-40 40-50 50-60 60-70 70-80 80-90 90-100
asses
;req”e”“ 3 7 12 15 8 3 2
Solution
Let the assumed mean A =65.
Here h=10
Obtain the following data into table.
Class Frequency | Mid-point X, —65 Y.Z fy f yi2
f; X; a 10
30-40 3 35 -3 9 -9 27
40-50 7 45 -2 4 -14 28
50-60 12 55 -1 1 -12 12
60-70 15 65 0 0 0 0
70-80 8 75 1 1 8 8
80-90 3 85 2 4 6 12
90-100 2 95 3 9 6 18
N =50 -15 105
From the table,
Z fi Yi = -15
> fiy? =105
N=>f =50
So, the mean of the give data is
f.v.
%= As 2
50
=65- E x10=62
50

2

So, the variance is o = %[ Ny -3 fiy, )2}

(10
~ (50)?

[50x105-(~15)* |
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_ L 5250 225] = 201
25

and standard deviation (o) =+/201=14.18

Example 13
Two plants A and B of a factory show following results about the number of workers and the wages
paid to them.
A B

No. of workers 5000 6000

Average monthly wages Rs 2500 | Rs 2500

Variance of distribution of 81 100

wages

In which plant, A or B is there greater variability in individual wages?
Solution

To compare the variation, we have to calculate coefficient of variation.

Coefficient of variation (c-v) = stardard Deviation x100.

mean

since, Average monthly wages are some, we compare standard deviation of the distribution.

variance in plant A=81

Therefore, standard deviation of the distribution of wages in plant A(al) =9

Variance in plant B =100
Standard deviation of the distribution of wages in plant B(o, ) =10

Since the average monthly wages in both plants are same.
Therefore, the plant with greater standard deviation will have more variability.

Thus, the plant B has greater variability in the individual wages.

Example 14

Coefficient of variation of two distributions are 60 and 70, and their standard deviations are 21 and
16, respectively. What are their arithmetic means.

Solution

Given
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The coefficient of variation (CV) for the first distribution is 60.
The coefficient of variation (CV) for the second distribution is 70.

The standard deviation for the first distribution is o, = 21
The standard deviation for the second distribution is o, =16

Let X, and X, be the means of 1st and 2nd distribution, respectively.

So,

C.V. (Lst distribution ) = 2 x100
X

Substitute the values in equation
60 = Q x100
X

Hence,

21
X, =—x100=35
& 60

Similarly,

C.V. (2nd distribution) = 2 x100

Xa

Substitute the values in equation

70= ];—6 x100
X,
Hence,
16

X, =——x100=22.85
70

Example 15
The following values are calculated in respect of heights and weights of the students of a section
of Class XI
Height Weight
Mean 162.6 cm 52.36 kg
Variance 127.69 cm? 23.1361 kg*

Can we say that the weights show greater variation than the heights?
Solution

To compare the variability of the given data,
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To calculate their coefficients of variation.

Given
Variance of height =127.69cm?
Therefore, Standard deviation of height =+/127.69cm =11.3cm
Also
Variance of weight = 23.1361kg?
Therefore Standard deviation of weight =+/23.1361kg = 4.81kg
Now, the coefficient of variations (C.V.) are given by
(C.V) in heights = Standard Deviation <100
20 B
n i=1
20 2
Thatis 5=—-> (% —X)
i=1
20 2
> (% =X)" =100.......(1)
i=1

113
162.6

x100=16.95

and (C.V.) in weights = 4.81
52.36

x100=9.18

Clearly C.V. in weights is greater than the C.V. in heights

Mean
Hence, we can tell that weights explain more variability than heights

Example 16

The variance of 20 observations is 5. If each observation is multiplied by 2, find the new
variance of the resulting observations.

Solution

Let the observations be X, X,,...,X,, and X be their mean.

Given variance =5 and n=20. We know that formula for variance

Variance (67 ) = 1Z(Xi -x)’,

If each observation is multiplied by 2, and the new resulting observations are Y;, then
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Y = 2Xi

Thatis y, = 2x; i.e., X, =%y.

Therefore

20

Substituting the values of x; and X in (1), we get

i=1

201 1Y
>y, -2y | =100
(Zy' ZYJ

20

Z(yi _7)2 =400

i=1

Thus, the variance of new observations = ZLO x 400 =20

Example 17

The mean of 5 observations is $4.4% and their variance is $8.24$. If three of the observations are
1,2 and 6, find the other two observations.

Solution
Given, Mean of 5 observations is 4.4
variance is 8.24.

Let the next two observations be X and Yy .
Therefore, the series is 1,2,6, X, V.

1+2+6+x+Yy
5

Mean X =4.4=

22=9+Xx+Yy

Therefore

<| Il Il <|
I N[
N N _Q 5 |H
e S LlE
o — [N
N)
= 'LMO _I?\<J <
| >
Il
N |-
<|
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5
variance =8.24 = %Z(xi -x)’
i=1

That is 8.24=%[(3.4)2 +(2.4) +(L6)* +X° +y* —2x 44(x+Y) +2x (4.4)° ]

or 41.20=11.56+5.76+2.56 + x> + y* —8.8x13+38.72
Therefore x* +y* =97.......(2)
But from (1), we have

$x° +y?+2xy =169

From (2) and (3),we have

2xy =72

Subtracting (4) from (2), we get
X2 +y?—2xy=97-72

Thatis (x—Yy)* =25

or x—y=15... (5)

So, from (1) and (5), we get
X=9,y=4 when x—y=5

or X=4,y=9 when Xx—y=-5

Thus, the remaining observations are 4 and 9.

Example 18

If each of the observation X;,X,,..., X, isincreased by ' a ', where a is a negative or positive
number, show that the variance remains unchanged.

Solution
Let X be the mean of X, X,,...,X,.

Then the variance is given by

13 =
of =HZ(Xi -X)’

i=1
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If a is calculated to every observation, these new observations will be
Yi=Xt+a

Let the mean of the new observations be Y.
n

Then y = Zy, iz (x +a)

i=1
1< 4 13 na _
=—[in +Za}:— X +—=X+a
n| = i-1 [ ey n
Thatis Yy =X+a
Thus, the variance of the new observations

Thus, the variance of the new observations

n

=12(xi +a—i—a)2

[ Ry

Hence, the variance of these new observations is this equal while that of the original observations.

Example 19

The mean and standard deviation of 100 observations were calculated as 40 and 5.1,
respectively by a student who took by mistake 50 instead of 40 for one observation. What are
the correct mean and standard deviation?

Solution

Given that number of observations (n) =100
Incorrect mean(x) =40
Incorrect standard deviation (o) =5.1

We know that the mean of a data is

1 n
= — XI
N5
Substitute the values

100

lOOZX

I 9
S ”“"’
&M: S

—~
< M-
| _
x| =<
N— I
N
<
Il
N
Q,
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100
or Y x =4000
i1
Incorrect sum of observations = 4000
Thus, the correct sum of observations = Incorrect sum —50+40
=4000-50+40=3990

Hence

correct sum 3990
100 100

Correct mean = =39.9

n n 2
Also, Standard deviation o = \/12 X7 — iz[z Xij
N5z n"\iaz

- F3 -y
i=1

1 x 2 2
So, 5.1=,|-——x Incorrect » x*—(40
\/100 2% (40

i=1

And 26.01= —x Incorrect D x?-1600
100 i1

Hence, Incorrect Z x> =100(26.01+1600) = 162601

i=1

Now, Correct Y x? = Incorrect »_ x? —(50)* + (40)’
i=1 i=1
=162601-2500+1600=161701

~ \/ Correct » X’

n

— ( Correct mean )?

—(39.9)2

~ \/161701
100

= J1617.01-1592.01 = /25 =5

Hence, the correct mean and standard deviation of observation is 39.9 and5.

EXERCISE 15.1
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Find the mean deviation about the mean for the data in Exercises 1 and 2.
1. 4,7,8,9,10,12,13,17

Solution

The given data is 4,7,8,9,10,12,13,17

Mean of the data

4+7+8+9+10+12+13+17
8

X =

=10
The deviations of the respective observations from the mean X,

So, X, —X are —6,-3,-2,-1,0,2,3,7
The absolute values of the deviations, |x, —X| are 6,3,2,1,0,2,3,7

The necessary mean deviation regarding the mean is

8

2% =X

M D (x)=+—

_6+3+2+1+0+2+3+7
8

24

8
=3

2. 38,70,48,40,42,55,63,46,54,44
The given data is 38,70,48,40,42,55,63,46,54,44
Mean of the data

38+70+48+40+42+55+63+46+54+44
10

X =

_500
10
=50

The deviations of the respective observations from the mean X,

So, X, —X are

[ ] . . e
1]
©| S
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-12,20,-2,-10,-8,5,13,-4,4,-6

The absolute values of the deviations, |x, —X| are

12,20,2,10,8,5,13,4,4,6

The necessary mean deviation regarding the mean is

10
D% =X

M-D-(X\)=-22
=7
~12+20+2+10+8+5+13+4+4+6
10
_84
10
=84

Find the mean deviation about the median for the data in Exercises 3 and 4.
3.1317,16,14,11,13,10,16,11,18,12,17

Solution

The given data is $13,17,16,14,11,13,10,16,11,18,12,17$

Here, these numbers from observations do 12, that is, even.

Arranging the above data in ascending order, we obtain
10,11,11,12,13,13,14,16,16,17,17,18

Median of the data

th th
(1;) observation +(122 +1) observation

M =
2
_ 6" observation +7" observation
2
13414
2

_a

2
=135

The deviations of the respective observations from the median, i.e., X, —M are
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-3.5,-2.5,-2.5,-1.5,-0.5,-0.5,0.5,2.5,2.5,3.5,3.5,4.5
The absolute values of the deviations, |, —M | are

3.5,2.5,2.5,1.5,0.5,0.5,0.5,2.5,2.5,3.5,3.5,4.5

The necessary mean deviation regarding the mean is

12
Zl:|xi_M|
M-D-(M)="———
(M) 5
~35+25+25+1.5+05+0.5+05+25+2.5+3.5+3.5+4.5
12
_28
12
=2.33

4. 36,72,46,42,60,45,53,46,51,49

Solution

The given data is 36,72,46,42,60,45,53,46,51,49

Here, these numbers from observations do 10, that is, even
Arranging the above data in ascending order,

we obtain

36,42,45,46,46,49,51,53,60, 72

Median of the data

th th
(120j observation + (120 +1) observation
M =

2
_ 5™ observation +6" observation
2
_46+49
2

%

2
=47.5

The deviations of the respective observations from the median
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Thatis x, —M are
-11.5,-5.5,-2.5,-1.5,-1.5,1.5,3.5,5.5,12.5,24.5
The absolute values of the deviations, |x, —M | are

11.5,5.5,2.5,1.5,1.5,1.5,3.5,5.5,12.5,24.5

The necessary mean deviation regarding the mean is

10
Zl:|xi_M|
M-D-(M)=.2____

(M) 10
_11.5+5.5+2.5+1.5+1.5+1.5+3.5+5.5+12.5+24.5
10
_10
10
=7

Find the mean deviation about the mean for the data in Exercises 5 and 6

5.

Solution

Form the data in to a table

X, i f.x % —X| fi|x —X|
5 7 35 9 63
10 4 40 4 16
15 6 90 1 6
20 3 60 6 18
25 5 125 11 55
25 350 158

5
sumofthe f is N=) f =25

i=1

5
sumofthe fxis Y f,x, =350

i=1

So, the mean of the data is
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1L f
X:W%; i%i

_1 350
25

=14

Mean deviation about the mean
M -D-(X) =i|xi —X|
N

= i X158
25

=6.32

The mean deviation of the following data is 6.32

Find the mean deviation about the mean for the data in Exercises 5 and 6

6.
X; 10 30 50 70 90
: 4 24 28 16 8
Solution
Form a table of given data
10 4 40 40 160
30 24 720 20 480
50 28 1400 0 0
70 16 1120 20 320
90 8 720 40 320
80 4000 1280

5
sumofthe fiis > f, =80

i=1

5
sumofthe fx is Y. f,x, =4000

i=1

Hence, the mean of the given data
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I T
X=—)> fx
vt
_ L 4000
=50
Mean deviation about the mean
1 5
M-D-(X)==> f|x—X|
N 3
_ L 1280
80
=16
So, mean deviation of the given data is 16.
Find the mean deviation about the median for the data in Exercises 7 and 8.
7.
X |5 |7]19 (1012 15
f.|8|6|2 |2 |2 |6
Solution
The given observations are in ascending order.
Adding one column corresponding at cumulative frequencies from the given data, we collect the
following table.
X; f. | CF
5 8 8
7 6 14
9 2 16
10 2 18
12 2 20
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15‘6‘26|

Here, N =26, which is even.
Consequently, Median means the average of 13th and 14th observations.
Both these observations extend into the cumulative frequency 14, to which this corresponding
observation is 7."
13" observation +14" observation 7+7
Median = = =7
2 2

The absolute values of the deviations. |x, —M | are

X —M| 2 |of2]3]| 5|8

f, 8 |6[2]2] 2 6

filx-M| [ 16 [0 | 4| 6| 10| 48

6 6
D> fi=26and > f|x-M|=84
i=1 i=1
Hence, the mean deviation about the median
1 6
M-D-(M)=2>" fi|x—M|
N 3
1 x84
26
=3.23
Find the mean deviation about the median for the data
8
X; 15 121|127 | 30| 35
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Solution

The given observations are in ascending order.
Adding one column corresponding at cumulative frequencies from the given data, we collect the
following table.
x | i | CF
15 3 3
21 5 8
27 6 14
30 7 21
35 8 29
Here, N =29, which is odd.
. 29+1)"
Median = ( S j =15"
2
The observation extends within the cumulative frequency 21, during which the similar observation is
30.
The absolute values of the deviations, [x, —M | are
x. —M| 59 3|05
f, 3 5 6 [ 7 8

filx,—M| [ 45 | 45 [ 18 | 0 | 40

From above table,
5 5

Here, > f; =29 and ) f,|x, —M|=148
i=1 i=1

Mean deviation of data is

5
M-D-(M)z%Zfi|xi—M|
i=1

= i x148
29

=51
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Find the mean deviation about the mean for the data in Exercises 9 and 10.

9.

Inco
g:eer 0-100 100-200 200-—300 300-—400 400-500 500—600 600—70p 700—80
day
in X
Num
ber
of 4 8 9 10 5 4 3
perso
ns
Solution
Form the following table
Income per Number of Mid-point x, | f.x % 5| flx —X|
day persons f, i
0-100 4 50 200 308 1232
100-200 8 150 1200 208 1664
200-300 9 250 2250 108 972
300-400 10 350 3500 8 80
400-500 7 450 3150 92 644
500-600 5 550 2750 192 960
600—700 4 650 2600 292 1168
700-800 3 750 2250 392 1176
50 17900 7896
From table

8 8
Here, N =) f, =50 and »_ f;x, =17900
i=1 i=1

So, Mean

R
X:W; fx

_ 1 17900
50

=358

The mean deviation about the mean
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8
M -D-(Y):%Zuxi—ﬂ
i=1

_1 7806
50

=157.92

10. Find the mean deviation about the mean for the data

Height in
cms

95-105 | 105-115 | 115-125 | 125-135 | 135-145 | 145-155

100 12530 1128.8

From above table

Number of 9 13 26 30 12 10
boys
Solution
The following table is formed
Number of boys | Mid-point
Height in cms X f, |Xi —7| fi |Xi —-X
f, Xi
95-105 9 100 900 25.3 227.7
105-115 13 110 1430 15.3 198.9
115-125 26 120 3120 5.3 137.8
125-135 30 130 3900 4.7 141
135-145 12 140 1680 14.7 176.4
145-155 10 150 1500 24.7 247
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6 6

N => f =100 and )’ f,x, =12530
i=1 i=1

Therefore, the mean is

Yzﬁizzfixi

1 x12530
100

=125.3

So, the mean deviation of the mean

6
M.D.(Y):%Z f,|x —X|
i=1

L x1128.8
100

=11.28

11. Find the mean deviation about median for the following data:

Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60

Number of Girls 6 8 14 16 4 2

Solution

Form of the following tables

Marks | No.ofgirls | cf. | Mid-point (x) | |x—M]| | f|x—M|

0-10 6 6 5 22.85 137.1
10-20 8 14 15 12.85 102.8
20-30 14 28 25 2.85 39.9
30-40 16 44 35 7.15 114.4
40-50 4 48 45 17.15 68.6
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50-60 2 50 55 27.15

54.3

50

517.1

6 6
Here, > f, =50 and > f,|x, —M|=517.1

i=1 i=1

1=20,C=14,f =14,h=10,N =50

25-14
14

=20+7.85
=27.85

=20+ x10

Hence, the mean deviation about median

6
M-D-(M)z%Zfi|xi—M|
i=1

= i><517.1
50

=10.34

12. Calculate the mean deviation about median age for the age distribution of 100 persons given

below:

Age
(in
years)

16-20 | 21-25| 26-30 | 31-35| 36-40

41-45

46-50

51-55

Numb
er

16

Solution
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The given data is not continuous.

Hence, this holds to do converted within continuous frequency distribution by subtracting

0.5 from this lower limit also adding 0.5 to this upper limit from each class interval.

Age (in years) | Number of c.f Mid-point X, |xi -M | f |xi -M |
persons f,
15.5-20.5 5 5 18 20 100
205-255 6 11 23 15 90
25.5-30.5 12 23 28 10 120
30.5-35.5 14 37 33 5 70
35.5-40.5 26 63 38 0 0
40.5-45.5 12 75 43 5 60
455-50.5 16 91 48 10 160
50.5-55.5 9 100 53 15 135
100 735

The table is formed as follows

th
The class interval including this (%) about 50" item is 35.5—40.5

Therefore, is the 35.5—40.5 is the median class

It is known that,

~_c

Median
Here, | =35.5,C =37, f =26,h=5,N =100
Median,

50-37

M =355+ x5

3554 19%2

=355+25
=38

So, mean deviation about the median is given by,

8
M.D.(M):%Zfi|xi—M|
i=1
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1

’ =—— x735
100
=7.35
Exercise 15.2
Find the mean and variance for each of the data in Exercise 1 to 5.
1. 6,7,10,12,13,4,8,12
Solution
The given data is 6,7,10,12,13,4,8,12
Mean of the data
8
D%
Y — i=1
n
_6+7+10+12+13+4+8+12
8
72
8
=9
The following table is obtained from the given above data
X | (x=%) | (x-%)
6 -3 9
7 -2 4
10 1 1
12 3 9
13 4 16
4 -5 25
8 -1 1
12 3 9
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Variance of the data

(o) =33 (x -

:1x74
8

3|H

=9.25

2. First n natural numbers
Solution

The mean of first n natural numbers is calculated

n(n+1)
Sum of all observations 2 n+1
Number of observations n 2
Variance,
(‘72) = 1Zn:(xi _7)2
[ ey

1o A3,(n4d) 19(nd
o ZZ(nJ“n.i J

N N

Rearrange the equation

_1n(n+)(2n+1) _(n+1){n(n +1)}r (n+1)>

n 6 n 2 4n

_(+)@2n+1) (n+1)° L(n +1)°

6 2 4
_(n+)@2n+1) (n+1)7°
- 6 4
Simplify,

XN
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=(n +1)[ E

~_(n+D(n-1)
12

n?-1
12

3. First 10 multiples of 3

Solution

The first ten multiples of 3 are 3,6,9,12,15,18, 21,24,27,30

The number of observations, n =10

Mean of the data

10
D%

X = i=1

10
165
10
=16.5

The following table is obtained for the first 10 multiples of 3

X | (x—X (xi—i)2
3 -13.5 182.25

6 -10.5 110.25

9 —7.5 56.25

12 —-4.5 20.25

15 -15 2.25

18 15 2.25

21 4.5 20.25
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24 | 75 56.25

—h

N

Blw| oo N~

o

i i1

So,

27 10.5 110.25
30 13.5 182.25
Variance
1 10 O
(0%)==2(x-%)
[ ey
= i x742.5
10
=74.25
4.
x | 6|10 |14]|18[24]28]|30
fi 2| 4 7 | 12 8 4 3
Solution
The table shows
— — —

X ' fiXi X; —X (Xi—X) fi(Xi—X)

: 12 13 169 338

14 29 -9 81 324

5 o s 25 175

18 216 1 : -

24 192 5 o5 T

28 112 9 81 34
> 20 11 121 363

760 1736
Here,
’ 7
N =3 f =40, and ) f,x, =760
=1
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7

==

N
760

Variance,

fix
=1
T 40
=19
(0'2) = Z:(Xi —7)2
i=1
= i><1736
=43.4

7

S|

}
i
40
5.
X 92 | 93 | 97 | 98 | 102 | 104 | 109
f.l 3 2] 3] 2 6 3 3
Solution
Following the table
X; fi | fx | X=X | (x —K)z f. (X —X
92 3 276 -8 64 192
93 2 186 -7 49 98
97 3 291 -3 9 27
98 2 196 -2 4 8
102 6 612 2 4 24
104 3 312 4 16 48
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109 3 327 9 81 243
22 | 2200 640
7 7
Here, N =) f, =22 and ) f;x, =2200
i=1 i=1
So, the mean
7
g=1 DX,
N
_ 12200
22
=100
Variance
1 2
2 —
o )=— X — X
= i x 640
22
=29.09
6. Find the mean and standard deviation using short-cut method.
x, | 60 61|62 |63 | 64| 65|66 |67 ]| 68
f. 2 1 (1229 |25 | 12 | 10 4 5
Solution
Form of the following
X, —64
X | | =T o | f | Ry
60 2 —4 16 -8 32
61 1 -3 9 -3 9
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62 12 —2 4 o4 s
63 29 -1 1 —29 29
66 10 2 4 20 40
67 4 3 9 12 36
68 5 4 16 20 80
100 220 0 286
Mean,
9
PIAY
X - A+ i=1 x h
N
0
=64+—x1
100
=64
Variance,

h_{zfy(z fiyﬂ

10102 [100x 286 0]

=2.86

Standard deviation,

(o) =+/2.86 =1.69

Find the mean and variance for the following frequency distributions in
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Exercises 7
Classes 0-30 | 30-60 | 60—90 [ 90-120 | 120-150 | 150-180 | 180-210
eF;eq“e”Ci 2 3 5 10 3 5 2
Solution
The following tables shows
Class Freq:iency Mid:i)oint _ X ; 305 yiz x ) yiz
0-30 2 15 -3 9 —6 18
30-60 3 45 -2 4 —6 12
60—-90 5 75 -1 1 -5 5
90-120 10 105 0 0 0 0
120-150 3 135 1 1 3 3
150-180 5 165 2 4 10 20
180-210 | 2 195 3 9 6 18
2 76

Mean of given data

;
pRAY
=1

X=A+idl

N

xh

2105+£><30
30

=105+2
=107

Variance of the given data
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(30
(30

[30x76-(2)° ]

=2280-4
=2276

Find the mean and variance for the following frequency distributions in

Exercises 8

Classes 0-10 | 10-20 | 20-30 | 30—-40 | 40-50

Frequencies 5 8 15 16 6

Solution

The following data is

Frequency | Mid-point X, —25 , ,

Class ( (%) Y, = 10 yi f.y, f.y.
0-10 5 5 -2 4 -10 20
10-20 | 8 15 -1 1 -8 8
20—-30 | 15 25 0 0 0 0
30—-40 16 35 1 1 16 16
40-50 6 45 2 4 12 24
50 10 68

Mean,
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5
>ty
X=A+_xh
N
= 25+Ex10
50

=25+2
=27

Variance,

h2 5 5 2
(O'z):_z NZ fiyiz - Z fy,

N i=1 i=1
Substitute the values

(10
- (50)?

[50%68-(10)” |

_ L [3400-100]
25

3300
25

=132

9. Find the mean, variance and standard deviation using short-cut method

Heig
htin
cms

70-79 75-8Q 80-83 85-90 90-91 95—10(L 100-10

b 105-11

D 110-11

Ol

No.
of
child
ren

Solution

The following table shows

After taking the mid-values of class-intervals, let us take the assumed mean A =92.5. Here h=5

We receive the following table of the given data.
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Height (incms) | No. of children | Mid point f:&_§25 v | Ty fy?
f. X

70-75 3 72.5 —4 16 | -12 48
75-80 4 77.5 -3 9 | -12 36
80-85 7 82.5 -2 4 | -14 28
85-90 7 87.5 -1 1| -7 7
90-95 15 92.5 0 0 0 0
95-100 9 97.5 1 1 9 9
100-105 6 102.5 2 4 12 24
105-110 6 107.5 3 9 18 54
110-115 3 1125 4 16 12 48

60 6 254

Here,
9 9
N=> f =60and > fy, =6
i=1

i=1

So, the mean

9

>y,
X=A+12 — xh

N

= 92.5+£><5

60

=925+05
=93

and Variance (o) =h? [%Z e _(¥]2]
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=60y 60254 (6) |

_ 2> 15204
3600

=105.58

Standard deviation,

(c) =+/105.58 =10.27

10. The diameters of circles (in mm ) drawn in a design are given below:

Diameters 33-36

37-40

41-44

45-48

49-52

No. of circles 15

17

21

22

Calculate the standard deviation and mean diameter of the circles

Solution

First of all, let us make the data continuous.

Let us make the data continuous by taking classes as
32.5-36.5,36.5-40.5,40.5—-44.5,44.5-48.5,48.5-52.5.

Siameter Mid value | No. of Circles _ X, —42.5 fy fy2
X f. 4
325-36.5 | 345 15 -2 -30 60
36.5-40.5 | 385 17 -1 -17 17
40.5-445 | 425 21 0 0 0
445-485 | 46.5 22 1 22 22
485-525 | 50.5 25 2 50 100
=f, =100 >fy, =25 | =fy’> =199
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N = =f, =100,

Group B 10 20 30 25 43 15 7

Solution

For group A

20 40

O DR O~ O

1
60-70 10 65 2
3

70-80 9 75 27 81

fy, =25
>f, yf =199
A=425h=4
We know that Variance
2
1 2
of=h* =) fy —| =1L
[ 2 [ Y j ]
2
_16 1(199) _(éj
100 100
=16[1.99-0.0625]
o’ =16x1.9275=30.84
Standard deviation
(o) =+/30.84 =5.55
EXERCISE 15.3
1. From the data given below state which group is more variable, A or B ?
Marks 10-20 20-30 | 30-40 40-50 | 50-60 60—-70 70-80
Group A 9 17 32 33 40 10 9
Marks Group A Mid-point X. —45 y|2 fy, f y|2
f X 10
10-20 9 15 -3 =27 81
20-30 17 25 -2 -34 68
30-40 32 35 -1 -32 32
40-50 33 45 0 0 0
50-60 40 55 40 40
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| | 150 | | | -6 342
Here, N =150,h =10, A=45
Mean,
.
PR
X=A+-12 x h
N
=45+ 6) x10
150
=45-04
=44.6
Variance,
, h2 7 7 2
(0'1 )2_2 NZ iy — Z fy;
N i=1 i=1
100
=—— |150x342 —(-6)*
22500 150342 (-6’
_ L 51064
225
=227.84
Standard deviation,
(0'1) =+/227.84 =15.09
Group B
Marks Group B Mid-point y = X, —45 yiz fy. f yiz
f X 710
10-20 10 15 -3 9 -30 90
20-30 20 25 -2 4 -40 80
30-40 30 35 -1 1 -30 30
40-50 25 45 0 0 0 0
50-60 43 55 1 1 43 43
60-70 15 65 2 4 30 60
70-80 7 75 3 9 21 63
150 —6 366
Mean,
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=45-04=446

Variance,

100
_ 19 1504366 (_6)?
22500[ x366-(-6)°

_ 1 54864
225

=243.84
Standard deviation,

(0,)=+/243.84 =15.61

For this mean of both these groups remains same, the group by greater standard deviation order be
and variable.

Group B has more variability in the marks.

2. From the prices of shares X and Y below, find out which is more stable in value:

X 35 54 52 53 56 58 52 50 51 49

Y 108 | 107 | 105 | 105 | 106 | 107 | 104 | 103 | 104 | 101

Solution

The prices of the shares X are 35,54,52,53,56,58,52,50,51,49

Here, the number of observations, N =10

Mean,

Il x|
a Il
+ >
N
Sle _ M
x £ =
= <
o
X
0
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1 L
X=—)» X
= i x510
10
=51
The following data is given
2
% (X' B (Xi - )
35 | —16 256
54 | 3 9
52 1 1
53 | 2 4
56 5 25
58 7 49
52 1 1
50 -1 1
51 1 O 0
49 | -2 4
350

Variance

Standard deviation

(0,)=+/35=5.91
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C.V.(Shares X) = % x100

_591 100
51

=11.58
The prices of the shares Y are 108,107,105,105,106,107,104,103,104,101

The number of observations, N =10

Mean,

_ 1 10
y —W; Yi
1
=—x1050=105
10

The following table is corresponding to shares Y.

Yi (yi _7) (Yi _7)2
108 | 3 9
107 | 2 4
105 ( O 0
105 1 0 0
106 | 1 1
107 | 2 4
104 | -1 1
103 | -2 4
104 | -1 1
101 | —4 16

60

Variance,
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2 1 10 N
(02) = 2 (% -Y)
i=1
= i>< 40
10
=4

Standard deviation, (o, ) = Ja=2

C.V.(Shares Y) = % x100

_2 100
105

=19
C.V of prices of shares X is greater than the C V of prices of shares Y .
Thus, the prices of shares Y are more stable than the prices of shares X ..

3. An analysis of monthly wages paid to workers in two firms A and B, belonging to the same
industry, gives the following results:

Firm A Firm B
No. of wage earners 586 648
Mean of monthly wages Rs 5253 Rs 5253
Variance of the distribution of | 100 100
wages

(i) Which firm A or B pays larger amount as monthly wages?

(if) Which firm, A or B, shows greater variability in individual wages?

Solution

(i) Monthly wages of firm A = Rs5253
Number of wage earners in firm A =586
Total amount paid=Rs. 5253x586
Monthly wages of firm B = Rs5253
Number of wage earners in firm B =648
Total amount paid= Rs. 5253x 648

So, firm B pays the larger amount as monthly wages as the number of wage earners in firm B are
more than the number of wage earners in firm A.
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(ii) Variance from this distribution of wages of firm A(af) =100

§
Standard deviation from this distribution of wages within firm A (o; ) =+/100 =10
Variance from this distribution of wages of firm B(O'f) =121
. Standard deviation of the distribution of wages in firm A(o,)=+121=11
The mean of monthly wages of both the firms is same.
Therefore, this firm among greater standard deviation order have more variability.
0 1 0 0 0
1 9 9 1 9
2 7 14 4 28
3 5 15 9 45

So, firm B has greater variability within each individual wages

4. The following is the record of goals scored by team A in a football session:

No. of goalsscored [ O [ 1 | 2 | 3 | 4

No. of matches 1197 ]15]|3

For the team B, mean number of goals scored per match was 2 with a standard deviation 1.25
goals. Find which team may be considered more consistent?

Solution

The mean including standard deviation from goals scored on team A

No. of
goals
scored

No. of
matches i i i
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25 50 130

Mean

138
X=— fiXi

P2
_50

25

Therefore, this mean of both these teams remains same
o :i\/NZ f.x? —(Z f.x, )2
N

1
=~ /25%130—(50)?
sz x130— (50)

1
=—+/750
25

_ 1 o738
25

=1.09
The standard deviation of team B is 1.25 goals.
The average number of goals scored on both these teams is the same

That is 2.
Accordingly, the team by lower standard deviation determination remain and consistent."”

Thus, team A is more consistent than team B .

5. The sum and sum of squares corresponding to length X (in cm) and weight y (in gm ) of 50
plant products are given below:

50 50 50 50

D% =212, x2=902.8,) y, =261 )y =1457.6
i=1 i=1 i=1 i=1

Which is more varying, the length or weight?

Solution

Given,



Infinit})" .. Sri Chaitanya
Learn | Educational Institutions

50 50
D % =212,) x}=902.8
i=1 i=1
Here, N =50
Mean,
B 1 50
X=—)> X
N2
212

50
—4.24

Variance,

50

(o) = 205 -%)

i=1

S 4.24Y
_52()(‘_' )

1 50 )
o [ X' -8.48x +17.97
i=1

1 50 50

= _{Z x: —8.48) " x, +17.97 ><50:|
50 i=1 i=1

_ L [902.8-8.48x (212) +898.5]
50

_ L 11801.3-1797.76]
50

= i x 3.54
50

=0.07
Standard variation o, ( length ) =~/0.07 =0.26

C.V (length) = standa::eiiwatlon <100

= % =x100
4.24

=6.13
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50 50
Dy, =261y} =1457.6
i=1 i=1
Here, N =50
1 50
Mean, y =—>";
N 4=

_ 261
50
=5.22

Variance,

(GS)ZWZ(% _7)2

13 5.22)°
—%Z(yi_- )

i=1

150

=502 | yi —10.44y, +27.24]

1 50 50
=—| >y’ —10.44"y, +27.24x50
50 i=1 i=1

= %[1457.6 ~10.44x (261) +1362]

_ L 128106-2724.84]
50

~ 10476
50

=1.89
Standard variation o, ( weight ) =~/1.89 =1.37

C.V (weight ) = standard deviation <100
mean

137
5.22

=26.24

x100

So, C.V from weights comprises greater than C.V from lengths,

Therefore, weights vary more than the lengths.



Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

Miscellaneous Exercise On Chapter 15

1. The mean and variance of eight observations are 9 and 9.25, respectively. If six of the
observations are 6,7,10,12,12 and 13, find the remaining two observations.

Solution

Let the last two observations be x and vy .

Therefore, the observations are 6,7,10,12,12,13,x, y
Mean,

6+7+10+12+12+13+Xx+Yy
8

X =

60+Xx+y
8
60+x+y=72

9=

Variance,

1 8

9.25==>"(x -x)’

Nz

9.25= %[(—3)2 +(=2)* +(0)* + (3)* + (3)° + (4)* + X* + y* —2x (X + Y) + 2x (9)2}
1 2 2

9.25:5[9+4+1+9+9+16+x +y* ~18(12) +162 ]
1

9.25==| 48+ x> + y* —216+162
Al y ]

1
9.25="|X°+y*—6 | xX*+y?>=80 ........... 2
gL+ Y -8y )

From (1), we obtain

X2+ y242xy =144 ... (3)
From (2) and (3), we obtain

Subtracting (4) from (2), we obtain

N >
= ¥
I T
[e))
H
= Mo
—
=
~
N
N
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X*+y?—2xy =16

Therefore, from (1) and (5), we obtain
x=8and y=4,when x—y=4
X=4 and y=8,when x—y=-4

So, the two observations are 4 and 8.

2. The mean and variance of 7 observations are 8 and 16, respectively. If five of the observations
are 2,4,10,12,14. Find the remaining two observations.

Solution

Let the last two observations be x and vy .
Therefore, the observations are 2,4,10,12,14,x,y
Mean,

2+4+10+12+14+X+Yy
7

X =

42+ x+y
7
42 +x+Yy =56

8=

16= %[(—6)2 +(—4)" +(2)° + (4) +(6)" +X* +Y* = 2x8(x+y) +2x (8)’ ]
16 = %[36 +16+4+16+36+ X2 + y2 —16(14) +2(64)]

1
16 =={108+ Xx* + y* —224+128
- y ]

16=%[12+ X+ yz]

= < X =<
T8+ |
< <

M~ e e H
= : :
I :
x| 5 :
~— . :
P~ : :

= G

N
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= x*+y2 =100 .......(2)

From (1), we obtain
X2+ y?+2xy =196 .......... (3)
From (2) and (3), we obtain

2xy =196 -100

Subtracting (4) from (2), we obtain
x> +y® —2xy =100-96

(x-y)* =4

X—y==%2

Therefore, from (1) and (5), we obtain
Xx=8and y=6,when x—y=2
X=6 and y=8,when x—y=-2

So, the last observations are 6 and 8.

3. The mean and standard deviation of six observations are 8 and 4, respectively. If each
observation is multiplied by 3, find the new mean and new standard deviation of the resulting
observations.

Solution

Let the observations be X, X,, X;, X,, X; and X .

It implies that the mean equals 8 and standard deviation equals 4.

Mean,

XX+ Xt X+ X+ X g
6

X =

If every observation involves multiplied with 3 and this resulting observations do y;,
then y; = 3X,

That is X; :%yi,for i=1t06

2
<L

Il
©
o)
~
~
N—r
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So, new mean,

Vit Yot YstYatYst+Ye
6

B(X Xy X+ X+ X + %)

- 6

y=

=3x8=24

Standard deviation,

From both equations

it can be observed that, Y =3X and X = % y

6

Substituting the values of X, and X in > (x, —X)’ =96,
i=1
we obtain

s(1 1Y

Sy =y ]| =96

211[3 %i—3 y}
6

> (y,-y) =864

i=1

Therefore, variance of new observations is (% X 864) =144

So, the standard deviation of new observations equals 144 =12

4. Given that X is the mean and o is the variance of n observations X,,X,,..., X, . Prove that

the mean and variance of the observations ax,,ax,,axs,....,ax, are ax and a’c’, respectively,
(a=0).

Solution

— —~~ —
Il Mo‘: N q
N
—_ ~ ~
< I Il
>|<I ol ST=
N T .
" HM’“CD LMo
g -
© <
I3 [ |
x|
~ x|
~ N
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The given n observations are X;, X,,..., X,
Mean =X

Variance == o

Therefore,
, 1 _\2
o :—Zyi(xl—x)
N5z

If every observation is involved multiplied with a and this resulting observations will

. 1
y;, then y; =ax ie., X :gy.

Hence,

DI—‘

Therefore, mean of the observations, ax,,ax,,...,ax; is ax

Add the values of X, and X in o’ :lz Y, (Xi —7)2, we obtained

]

n
07 =23 (y -
[ Ry

So, the variance of the observations, aX;,aX,,............... X,,is a°oc

5. The mean and standard deviation of 20 observations are found to be 10 and 2 , respectively.
On rechecking, it was found that an observation 8 was incorrect. Calculate the correct mean
and standard deviation in each of the following cases:

(i) If wrong item is omitted.
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(ii) If itis replaced by 12.

Solution

(i) Number of observations (n) =20
Incorrect mean =10

Incorrect standard deviation = 2
o1&
n ,Zﬂ: '
1 20
10=—)» x
202
20
Z X, =200
i=1
That is, incorrect sum of observations =200

Correct sum of observations =200-8=192

Therefore, correct mean = correct sum = 192 =10.1

19 19

Standard deviation,

G:Jizn:xiz—iz(zn:xij = %n X2 —(X)?

N5z n" \iz i

2

\/2—10 Incorrect »_ x? —(10)°

i=1

4= % Incorrect »_ x? —100

i=1

Incorrect ) x’ = 2080
i=1

n n
Correct Y x? = Incorrect Y x —(8)?

i=1 i=1
=2080-64
=2016
Correct > x
Correct standard deviation = {|——=-— — ( correct mean )*

n
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~|2016 (102
V19 (19
_ 440

361
= /3.988

=1.99

(if) When 8 is replaced by 12,
Incorrect sum of observations = 200
Correct sum of observations =200—-8+12 =204

Hence, Correct mean = correct sum = 204 =10.2

20 20

Standard deviation,

a:\/izn:xiz—iz(znlxij = %anxiz—(i)z

[ oy n" \iz i-1

2 =\/2—10 Incorrect ) x? —(10)?

i=1

4= 2—10 Incorrect Z x? —100

i=1

Incorrect Y x = 2080

i=1
n n
So, Correct Y x? = Incorrect Y x* —(8)* +(12)°
i=1 i=1

=2080—-64+144
= 2160

Correct »_ X’
n

Correct standard deviation =\/ — ( correct mean )?

= @ — (10_2)2
20

=+/108-104.04
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=+/3.96
=1.98

6. The mean and standard deviation of marks obtained by 50 students of a class in three

subjects, Mathematics, Physics and Chemistry are given below:

Subject Mathematics Physics Chemistry
Mean 42 32 40.9
Standard deviation 12 15 20

Which of the three subjects shows the highest variability in marks and which shows the lowest?

Solution

Given

Standard deviation of mathematics =12
Standard deviation of Physics =15
Standard deviation of Chemistry =20

- - o tandard deviation
The coefficient of variation (C.V) is given by 2 x100

mean

CV ( Mathematics ) = %xloo =28.57

CV ( Physics ) = ;—2x100 =46.87

20
CV/( Chemistry ) =
( y) 40.9

x100 = 48.89

The subject with greater C.V is more variable than others.

Since, this highest variability into marks remains in Chemistry and the lowest variability in marks is

in Mathematics.

7. The mean and standard deviation of a group of 100 observations were found to be 20 and 3,
respectively. Later on it was found that three observations were incorrect, which were recorded
as 21,21 and 18. Find the mean and standard deviation if the incorrect observations are omitted.

Solution

Number of observations =100
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Incorrect mean (X) =20

Incorrect standard deviation (o) =3

1 100

20=—
100 ‘=

X

100
D% =20x100
i=1
=2000
Incorrect sum of observations = 2000
Correct sum of observations =2000—-21-21-18 =2000-60 =1940

correct sum 1940
100-3 97

Therefore, Correct mean = 20

Standard deviation

1
= 3=,|——x Incorrect > x*—(20)?
\/100>< 2% -(20)

= Incorrect »_x’ =100(9+400) = 40900

Correct ) x? = Incorrect Y x?—(21)? - (21)* - (18)°
i=1 i=1

=40900—-441-441-324

= 39694

Correct standard deviation

\/ Correct Y x’
n

—( Correct mean )?

39694

=T —(0
- /409.216-400
=9.216

=3.036




