Exercise 15.1

Find the mean deviation about the mean for the data
4,7,8,9,10, 12, 13, 17
Answer
The given data is
4,7,8,9,10, 12, 13, 17
4+ T+E+9+10+12+13+17 80

X = =—=10
Mean of the data, 8 8

The deviations of the respective observations from the mean
-6,-3,-2,-1,0,2,3,7

The absolute values of the deviations, i.e. G , are
6,3,2,1,0,2,3,7
The required mean deviation about the mean is

i

2% i30T 2
M.D.(¥) = = :5+3|2|]+D+“ 3|?:.,4
8 8 8

-
=2

Find the mean deviation about the mean for the data
38, 70, 48, 40, 42, 55, 63, 46, 54, 44

Answer

The given data is

38, 70, 48, 40, 42, 55, 63, 46, 54, 44

Mean of the given data,
3R|?ﬂ|48|4ﬂ+42-55|ﬁ3-4fﬁ+54144__5[‘]ﬂ

=50
10 10

X =
-12, 20, -2, -10, -8, 5, 13, -4, 4, -6

L e
The absolute values of the deviations, i.e. '’ , are

12,20, 2,10,8,5,13,4,4,6
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The required mean deviation about the mean is

1}

S -

=% — =l
M.D.(x)= T
124204 2+1048+5+13+44+44+06
- 10
84
10
=84

Find the mean deviation about the median for the data.
13,17, 16, 14, 11, 13, 10, 16, 11, 18, 12, 17

Answer

The given data is

13,17, 16, 14, 11, 13, 10, 16, 11, 18, 12, 17

Here, the numbers of observations are 12, which is even.
Arranging the data in ascending order, we obtain

10, 11,11, 12, 13, 13, 14, 16, 16, 17,17, 18

wh

+1 | observation

&

L”' ] observation +
Median, M = =~ :

(12" [ 12
L2
2

I : i .
6" observation + 7" observation

13+14 27
2

-

The deviations of the respective observations from the median, i.e. ™

-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, |'t" a 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 required mean deviation about the median is
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12

S v —M|

M.D.{Tﬂ}: I]—j
35425425 41.54054054+054+25425+354+35+45
12
2
_28 2.33
12

Find the mean deviation about the median for the data
36, 72, 46, 42, 60, 45, 53, 46, 51, 49

Answer
The given data is —~
36, 72, 46, 42, 60, 45, 53, 46, 51, 49 %g
Here, the number of observations is 10, which is even. §
Arranging the data in ascending order, we obtain s
36, 42, 45, 46, 46, 49, 51, 53, 60, 72 E
>
s iy P ] (@)
_ o Y ,
] observation + +1 | observation @
. | 2 A 2 ; ':_y'-
Median M = 5 o]
" . _— . O
5" observation + 6" observation o
= = o
46+49 9 ) .
46 + < 5 .
= =—=475
2 2
The deviations of the respective observations from the median, i.e. 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, |'tf' a M| , are
11.5,5.5, 2.5,1.5,1.5, 1.5, 3.5, 5.5, 12.5, 24.5

Thus, the required mean deviation about the median is
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Find the mean deviation about the mean for the data.

xi|5]10]15]|20 |25
17146 ]|3]5
Answer
Xi | fi | fixi| |x -5 | flx,-%
5 17| 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
N=iﬁ=ﬁ
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Zla =350

- _-——Z’r\t ——w:”.‘i[}—]d-

Zf"lk

MD(X

Find the mean deviation about the mean for the data

xi 1101305070 |90

fil4 |24]128]|16| 8

Answer

x; | fi | fixi x,—x| | fix,-X

10| 4 | 40 40 160

30124 | 720 20 480

50 | 28 | 1400 0 0

70 116 |1 1120 20 320

90| 8 | 720 40 320
80 | 4000 1280

WWW. ncert hel p. con
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N=31 =80, 3 fx, =4000
i=l

A )
X ==Y Fx = —x4000 =50
wz, 80
| & |
MD(X £ lx —X|=—x1280 =16
{ }N§'|' =%

Find the mean deviation about the median for the data.

xi|517]19]110]12| 15

fi|8]6|2|2]|2]6

Answer
The given observations are already in ascending order.
Adding a column corresponding to cumulative frequencies of the given data, we obtain

the following table.

x; | f; | c.f.
518| 8
7 16| 14
9 12| 16
102 | 18
12121 20
1516 | 26

Here, N = 26, which is even.
Median is the mean of 13" and 14" observations. Both of these observations lie in the
cumulative frequency 14, for which the corresponding observation is 7.

13" observation + 14" observation  7+7

7
7 2
WWW. ncert hel p. con
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The absolute values of the deviations from median, i.e. "’ 'are

Ix;-M| | 2 |o|2|3]5]s

f; 8|6|12]|2] 2|6

1610|416 ]10]48
fi |x; — M|

iﬂ:%
3

S £ |x,— M| =84
nd /-

M.D.(M) = %Z [lx M| = %x 84=3.23

Find the mean deviation about the median for the data

x;i|15]21 127 |30 |35

fil3]|]5]6]|7]|8

Answer
The given observations are already in ascending order.
Adding a column corresponding to cumulative frequencies of the given data, we obtain

the following table.

x; | fi | c.f.
15131 3
21|15 8
27 16| 14
3017 21
3518 29

Here, N = 29, which is odd. WWW. ncert hel p. conr
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(294+1Y"

- Median =

“ < / observation = 15" observation
This observation lies in the cumulative frequency 21, for which the corresponding
observation is 30.
~ Median = 30

. . .l =M,
The absolute values of the deviations from median, i.e. " are

Ixi-M] |15 9|3 |o]| 5

f; 315|678

fi|x;— M| |45 |45 |18 |0 | 40

Zf =29, Z £ lx, —M| =148
= i=l

1 <
M-D-(M}=EZ.I,I-?.—M| =%x|43=5.|

Find the mean deviation about the mean for the data.

Income per day | Number of persons

0-100 4
100-200 8
200-300 9
300-400 10
400-500 7
500-600 5
600-700 4
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700-800 3

Answer

The following table is formed.

Income per Number of Mid-point | f; x; x —-x | flx. =%
day persons f; X I o
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

i &
N=3f =50, ¥ fx, =17900
Here, = =l
: |
> fx, =_—ﬂ><|?cmu:353

5

=

i
N

M.D.(X) %Z f[x, - x| %x?s%

Find the mean deviation about the mean for the data

Height in cms | Number of boys
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w o2 djayuaoummm//:dny



95-105 9

105-115 13

115-125 26

125-135 30

135-145 12

145-155 10
Answer

The following table is formed.

Height in cms | Number of boys f; | Mid-point x; | f; x; X, - X f|x, - f|
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

L1 i
N=3f =100, fx, =12530
Here, i=1 i=|

I T
X =Sy =L 12530 =125.3
21, T ’

M.D.(X) = %Zl] x, —X|= ﬁx 1128.8=11.28

Find the mean deviation about mem.fgfcté\fetfﬂla\/\gn%gﬁta:
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Marks | Number of girls
0-10 6

10-20 8

20-30 14
30-40 16
40-50 4

50-60 2
Answer

The following table is formed.

Marks Number of Cumulative Mid- |x; — fi |xi —
boys f; frequency (c.f.) point x; Med. | Med. |

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
50-60 2 50 55 27.15 54.3
50 517.1

The class interval containing the

N
L2

Therefore, 20 - 30 is the median class.

It is known that,

] or 25™ item is 20 - 30.

WWW. ncert hel p. con
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N—C'
2

Median =7 + % h

Here, / =20, C=14,f= 14, h = 10,and N = 50

2514 110

204 xlﬂzlﬂil—J:Z{JIT_ES:ET.R

L

~ Median =

Thus, mean deviation about the median is given by,

M.D.(M) =%tzl.f;|x__ -M|= ;—nxﬁl 7.1=10.34

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

given below:

Age | Number
16-20 5
21-25 6
26-30 12
31-35 14
36-40 26
41-45 12
46-50 16
51-55 9
Answer

The given data is not continuous. Therefore, it has to be converted into continuous
frequency distribution by subtracting 0.5 from the lower limit and adding 0.5 to the
upper limit of each class interval.

The table is formed as follows.
WWW. ncert hel p. con
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Age Number Cumulative Mid- | x; = fi |x;i -
fi frequency (c.f.) point x; Med. | Med. |

15.5- 5 5 18 20 100
20.5
20.5- 6 11 23 15 90
25.5
25.5- 12 23 28 10 120
30.5
30.5- 14 37 33 5 70
35.5
35.5- 26 63 38 0 0
40.5
40.5- 12 75 43 5 60
45.5
45.5- 16 91 48 10 160
50.5
50.5- 9 100 53 15 135
55.5

100 735

NI’.'I
The class interval containing the 2 or 50" item is 35.5 - 40.5.

Therefore, 35.5 - 40.5 is the median class.

It is known that,

N .
2

Median =17+ % h

WWW. ncert hel p. con
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Here, | = 35.5,C=37,f=26, h=5,and N = 100

— F%5
50 3?){5:35‘ +I_1x_
26

Thus, mean deviation about the median is given by,

CoMedian =35.5 4

L

=355+25=38

L
M.D.{M}=%Zﬂ|m -M|= ﬁx??rﬁ =735

Exercise 15.2
Question 1:
Find the mean and variance for the data 6, 7, 10, 12, 13, 4, 8, 12
Answer
6,7,10, 12,13, 4, 8, 12

&
Z?{, 0+ T+10+12+13+448+12 T2

9

=
Mean, n 8 8

The following table is obtained. Www. ncer t hel p. com
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Xi (xl_x) [rx__-;)_

6 -3 9

7 -2 4

10 -1 1

12 3 9

13 4 16

4 -5 25

8 -1 1

12 3 9
74

Variance (o’ ) = li{x, —x)’
n“

1742925
g

Find the mean and variance for the first n natural numbers

Answer

The mean of first n natural numbers is calculated as follows.

Mean =

Sum of all observations

Number of observations

WWW. ncert hel p. con
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n(n+1)

SoMean = 2 ="+]
n 2
. a1 —\2
WV “l=— N, —
ariance (o) n;{‘{' -:)
1 [ (n+1H:
SLE o P
n*g 2
I 5 I (1) I (n+lY
L SR o o
1 11[11+I}[2r1+]]_(n+|][n{n+1]:|+{n+l} n
n 6 n 2 4n
C(n+1)(2n+1) [n+|)3+{n+1}:
- 6 2 4
_{n+1}{2n+|} [n+|]
[4n+2 In— 3}
n+|
{n+l (n—1)
]
_n F ]
12
Question 3:

Find the mean and variance for the first 10 multiples of 3
Answer

The first 10 multiples of 3 are

3,6,9,12, 15, 18, 21, 24, 27, 30

Here, number of observations, n = 10

[}

2% 65

Mean, x =-=— = =16.5
10 10

The following table is obtained.
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wo2 djayaou - mmm//:dny



X [X. —x) (K;';):

9 -7.5 56.25

12 -4.5 20.25

15 -1.5 2.25
18 1.5 2.25
21 4.5 20.25
24 7.5 56.25

27 10.5 110.25

30 13.5 182.25

742.5

Variance(o” ) = lZ{x, -x)’ = %x 742.5=74.25
- g

Find the mean and variance for the data

xi |6]10|14 1824 |28 | 30

fij214 |7 128 |4 |3

Answer

The data is obtained in tabular form as follows.
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xi | il fx | x x| (x, -;): f(x ';J:
e > 1l -13 169 338
ol 2 T | =5 81 324
17 Tos | 25 175
18 |12 | 216 | -1 1 12
24| 8 |192] 5 25 200
28| 4 [112]| 9 81 324
3013190 | 11 121 363
40 | 760 1736
Y fix, = 760
Here, N = 40, i~
o 2t _T00 g
N 40

Variance _(U?) = %Zﬁ[xi —x)’ —$><] 736 =43.4

Find the mean and variance for the data

xi |92 193197 |98 | 102|104 | 109

fil]3 |2 |3 |2 |6 3 3

Answer

The data is obtained in tabular form as follows.
WWW. ncert hel p. con
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xi |fi| fixi | -x (x:-;): ".{“-';]1

92 13 | 206 | & 64 192

93 | 2| 186 | -7 49 28

97 | 3| 201 | -3 2 27

98 [ 2| 196 | -2 4 8

102 6 | 612 | 2 4 24

1043|312 | 4 16 48

109 3 | 327 | o9 81 243
22 | 2200 640

3 fix, =2200
Here, N = 22, =

R ]
X =ﬁ2tix; =—x2200 =100

Faya

Variance(o” | = ﬁzf.ix. ~x)" = % % 640 = 29.09

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

x| 6016162 |63|64]|65]|66|67]|68

fil2 |1 |12|29]|25]12|10|4 |5

Answer
The data is obtained in tabular form as follows.
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Mean,

Variance .o =

N {I\Z:f-_}'i' _{;Ii}". }'}

h’

1

=——[100x286-0]
100°

X f; f. = Xi 64 yi2 fiyi fiyiz
]
60 2 -4 16 | -8 32
61 1 -3 9 -3 9
62 12 -2 4 | -24 | 48
63| 29 -1 1 -29 | 29
64 | 25 0 0 0 0
65 12 1 1 12 12
66 | 10 2 4 20 40
67 4 3 9 12 36
68 5 4 16 | 20 80
100 220 0 286
o
fijr;l D
x=A-"= xh =64+—x1=64+0=064
N 100

wo9 dipyuaou - mmm//:dny

=286
S S tan dard deviation [_(F} = u‘rl'ﬁﬁ =1.69

Find the mean and variance for the following frequency distribution.

Classes 0-30 | 30-60 | 60-90 | 90-120 | 120-150 | 150-180 | 180-210

L L
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Frequencies 2 3 5 10 3 5 2

wo9 diayuaou mmm//:dny

Answer
Class Frequency f; | Mid-point x; | - =xl—]ﬂ5 v | fiyi | fiy?
. 30
0-30 2 15 -3 9 |-61] 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
30 2 76
21, )
Xx=A+- xh =105+ —=30=105+2=107
Mean, N 30
) hZ o (2 3 E
Variance (o’ | = N N £y - DLy, |
B L=l /
30)’ .
_| {[Jﬂx?a—{zy}
{3[!}'
=2280—-4
=2276

WWW. ncert hel p. con



Find the mean and variance for the following frequency distribution.

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

Frequencies | 5 8 15 16 6

Answer

Class Frequency Mid-point x; | =i 25 v | fyi | fiy?
fi 10

0-10 5 5 -2 4 |-101] 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 1 12 | 24
50 10 | 68

x=A+-= xh =254+ —=100=25+2=27
Mean, 50

Variance(o” ) ]];—1 Nif.}"i?—[if.!ﬁ |}
i=l o=l /

wo9 dipyuaou - mmm//:dny

10) .
_{ f]ﬁ[iﬂxﬁﬁ [m}‘}
(50) |
- ! [3400-100] = 3%
25 )
—132
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Find the mean, variance and standard deviation using short-cut method

Height No. of children
in cms
70-75 3
75-80 4
80-85 7
85-90 7
90-95 15
95-100 9
100-105 6 Answer
105-110 6
Class . Mid- - -
requenc Yi iy i¥i
110-115 3 Interva | | poin X, —92.5 (I8 ’
y f; 5 i
| tx;
70-75 3 72.5 -4 16 | - 48
12
75-80 4 77.5 -3 9 - 36
12
80-85 7 82.5 -2 4 - 28
14
85-90 7 87.5 -1 1 -7 7
90-95 15 92.5 0 0 0 0

WV. Ticer t rie

D, CO
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x=A 442

Mean,

‘vauance(

95-100 9 97.5 1 1 9 9

100-105 6 102. 2 4 | 12| 24
5

105-110 6 107. 3 9 |18 | 54
5

110-115 3 112. 4 16 | 12 | 48
5

60 6 | 25

4

q
2.ty

:_ NZ \

[5]:
{ﬁ:[]} [60){

xh =925+ 0 %5-02.540.5=93
60

.-IEr.f.I

v o=l A

54— {ﬁ):l

=;(152u4}= 105.58

3600

.. Standard deviation (o) =+/105.58 =10.27

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

Diameters | No. of children
33-36 15
37-40 17
41-44 21

WWW. ncert hel p. con
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45-48 22
49-52 25
Answer

Class Interval | Frequency f; | Mid-point x; | y = xle 2| fy: | fy?
32.5-36.5 15 34.5 -2 4 | -30| 60
36.5-40.5 17 38.5 -1 1|1-17| 17
40.5-44.5 21 42.5 0 0 0 0
44.5-48.5 22 46.5 1 1 22 22
48.5-52.5 25 50.5 2 4 50 | 100

100 25 | 199

Here, N = 100, h =4

Let the assumed mean, A, be 42.5.

Z Ly,

Xx=A+-

Mean,

xh =42.54 2
10

Y 4=435
0

WWW. ncert hel p. con
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‘varmnce } |:sz v _| Zf-\"" |}
/

16 — = [100x199- (25|
][]ﬂm}
2 [19900-623]
~ 10000
6
10000
~30.84

.. Stan dard dewviation [ﬁ} =5.55

Exercise 15.3
Question 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

WWW. ncert hel p. con
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Group B

10

20

30

25

43

15

Answer

Firstly, the standard deviation of group A is calculated as follows.

Marks | Group A f; | Mid-point x; y X |U45 vy | fiyi | fiy?
10-20 9 15 -3 9 | -271] 81
20-30 17 25 -2 4 | -34 | 68
30-40 32 35 -1 1 |-32] 32
40-50 33 45 0 0 0 0
50-60 40 55 1 1 40 40
60-70 10 65 2 4 20 40
70-80 9 75 3 9 27 81
150 -6 | 342
Here, h = 10, N = 150, A = 45
Mean= A +Ex h =45+(_6}—xm=d5—ﬂ.4= 44.6
N IS["J
NZT w.,a - zr}
A% b=l 4 A
- 2;2?} (150%342(-6)"}
|
zq{jljh4}
227.84

~.Standard deviation (o, ) =+/227.84 =15.09

The standard deviation of group B is calculated as follows.
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Marks | Group B | Mid-point x. -45 | y7 | fiyi | fiy?
T —
f; Xi . 10
10-20 10 15 -3 9 |-30] 90
20-30 20 25 -2 4 | -40 ] 80
30-40 30 35 -1 1 |-301] 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
) fl |
Z i _ (-6)=10 _
Mean=A+=—xh=45+—"——=45-04=446
N 150
. h’ 1o (&L Y
0, =— NZiI}’ - > by, |
-[\'- 1=1 ' =1 A
_ 109 150%366(~6)" |
22500
l
= —_[54864] =243.84
225

~.Standard deviation (o, ) =+/243.84 =15.61

Since the mean of both the groups is same, the group with greater standard deviation
will be more variable.

Thus, group B has more variability in the marks.

From the prices of shares X and Y below, find out which is more stable in value:
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X1 35 54 52 53 56 58 52 50 51 49
Y | 108 | 107 | 105 | 105 | 106 | 107 | 104 | 103 | 104 | 101
Answer

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

Here, the number of observations, N = 10

_ ] I ]
SoMean, x=—» x =—x3]0=3]
- ‘NZ T

The following table is obtained corresponding to shares X.

L (xx) | (x-x)
35 -16 256
54 9
52 1
53 4
56 25
58 49
52 1
50 1
51 0
49 4
350

WWW. ncert hel p. con

wo9 dipyuaou - mmm//:dny



Variance (ﬁ,‘ } =

Z{\I \i

" Stan dard duudlmn( ) \B:u =591

C.V.(Shares X) =

X

The prices of share Y are
108, 107, 105, 105, 106, 107, 104, 103, 104, 101

. Mean, y

11}

—Zy_immm_ms
~ 10

@xum=“ﬁ'

*100=11.58

The following table is obtained corresponding to shares Y.

Y o= ]

Y=
v [FI‘F) (F.-;]E
108 3 9
107 2 4
105 0 0
105 0 0
106 1 1
107 2 4
104 | -1 1
103 | -2 4
104 | -1 1
101 | -4 16

40

WWW. ncert hel p. con
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- CV.(Shares Y) = 22100 =—x100=1.9=11.58

y 105

"

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.

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 wages 100 121

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

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

(i) Monthly wages of firm A = Rs 5253

Number of wage earners in firm A = 586

~Total amount paid = Rs 5253 x 586

Monthly wages of firm B = Rs 5253

Number of wage earners in firm B = 648

~Total amount paid = Rs 5253 x 648
Thus, 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.

(i) Variance of the distribution of wages in firm A [Gi } = 100

.. Standard deviation of the distribution of wages in firm

A((oy) = Y100=10
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B(o:
Variance of the distribution of wages in firm { ] =121
B(ol)=+121=11

The mean of monthly wages of both the firms is same i.e., 5253. Therefore, the firm

-~ Standard deviation of the distribution of wages in firm

with greater standard deviation will have more variability.

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

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

No. of goalsscored [0 |1 |2 |3 | 4

No. of matches 119]1715]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?
Answer

The mean and the standard deviation of goals scored by team A are calculated as

follows.
No. of goals scored | No. of matches | fix; | x | fix;?
0 1 0 0 0
1 9 9 1 9
2 7 14 | 4 28
3 5 151 9 45
4 3 12 | 16 | 48
25 50 130
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Thus, the mean of both the teams is same.

o= L NS ix (T
- 2'5 J25%130—(50)

_ L /70
25

= : x27.38
23

=1.09

The standard deviation of team B is 1.25 goals.

The average number of goals scored by both the teams is same i.e., 2. Therefore, the
team with lower standard deviation will be more consistent.

Thus, team A is more consistent than team B.

The sum and sum of squares corresponding to length x (in cm) and weight y

(in gm) of 50 plant products are given below:

ix__zm. ixf_uuz,s. iy,_zm. i}-‘f—ldﬁ?.ﬁ
i=l i=l i=l

Which is more varying, the length or weight?

Answer
3x, =212, x7 =902.8
i=I i=1
Here, N = 50
Y
x=-" = 212 =424
Mean, M 30
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Va:iance[crf ) = %i{xi _;}:
i=1

I 1]
=—Z{x,. —4.24)°

5{) i[x —-8.48x, +17. 9?]

S0

;ﬂ [Zx -8. 432x +17 9?:-:5{1]
=L[9n2.3-3.43x[212]+393.5]
50

=i[|8n|.3-1?9?.?ﬁ]
50

= l>c3.54
50

=0.07

~. Stan dard deviation, o, (Length ) =+/0.07 = 0.26

- C.V.(Length) = Standarddeviation 026,55 _ 6 13
Mean 4.24

iyi =261, iv =1457.6
i=l

50 ]

L ag1=522
Yi%%0
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‘Juriunce(ﬁ?) = %Z{}_i -y)

SD =1
L (v, -10.44y, +27.24]
5045
Ly 10443y, +27.24x50
J“ 1=l 1=l
l - A
- E[HJ?.&—ID.M:{[E&IHI362]
= L[zm.ﬁ—ﬂy.m]
50
-1 9476
50
=1.89
~. Stan dard deviation. o, ( Weight) = +/1.89 =1.37
. S ; iati 3
“ C.V.(Weight) = tan dard deviation <100 = I. 37
Mean 5.22

Thus, C.V. of weights is greater than the C.V. of lengths. Therefore, weights vary more

than the lengths.
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NCERT Miscellaneous Solutions

Question 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.
Answer

Let the remaining two observations be x and y.

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

— O04+T+104+12+124134+x+y

Mean, x = 9
8
=60+x+yv=72
=x+y=12 (1)

Variance =9.25= li{x - 1]
9.25= ;—[[—3]: + {—2]2 + {]}: +{3}: +{3): - [4]: +x7+ 37 =2x9(x+ y)+ 2% {EJ]:]

9.25= é—[ﬂ+4+1+@+9+1ﬁ+x: +y7—18(12)+ IﬁE]

~[Using (1}]
-1 2, 2
9.2:-=§[43+.1 +1 —2I6+162:|
- I 2 2
9.25=[x'+) —a}
=x +1 =80 (2

From (1), we obtain

X+ y? + 2xy = 144 ..(3)

From (2) and (3), we obtain

2xy = 64 ... (4)

Subtracting (4) from (2), we obtain
x*+y*’-2xy =80-64 =16
>5x-y=24..(5

Therefore, from (1) and (5), we obtain
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x=8andy =4, whenx-y=4
x=4andy =8, whenx-y=-4

Thus, the remaining observations are 4 and 8.

Question 2:

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

Let the remaining two observations be x and y.

The observations are 2, 4, 10, 12, 14, x, y.

2+4+10+12+14+x+y
7

8

Mean. x =

= 56=42+x+y =
= x+y=14 (1) _8
=
| Iy, =y =
Variance =16=— Y (x, -x
ariance ” ZI( Y, .1) é
1 b 2 2 ! I : 2 >
16= T[[_ﬁ} +(—4) +(2) +(4) +(6) +:r+J-'—2x8[_r+3-]+2x|[3]] @
m:l[3mm+4+1f~.++3fu+f+y’—|fu(14}+2(ﬁ4}] D
7 ' S
~JUsing (1)] 8
Iﬁ:l[lﬂﬂ+x:+_1~:—224+IEH] 3
7
1 ..
l6=—|124x" + v
=112 y7]
=x+p =112-12=100
4y =100 (2)

From (1), we obtain

x>+ y? + 2xy = 196 ... (3)

From (2) and (3), we obtain

2xy = 196 - 100

= 2xy = 96 ... (4)

Subtracting (4) from (2), we obtain

2 2 = -
X~ + y°-2xy = 100 - 96 WWW. ncert hel p. con



>(x-y)?=4

>x-y=x2..(5)

Therefore, from (1) and (5), we obtain
x=8andy=6whenx-y=2
x=6andy=8whenx-y=-2

Thus, the remaining observations are 6 and 8.

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.

Answer

Let the observations be xi, X3, X3, X4, X5, and Xe.

It is given that mean is 8 and standard deviation is 4.
X otx, +x X, X+ X :

s B =H . '|

. (1

If each observation is multiplied by 3 and the resulting observations are y;, then

Mfun.z =

. 1 .
Le,x, =—y.tori=1to o6

¥, =3x

¥ + Yo+ ) + ¥, + Y5 + ¥,
3]
3{.\', +x, + X, +X, +x, + 1.}
i)
=3x8 LA Using (1)]
=24

Standard deviation, & = || z(r —x)-

I.
\n&

S Wew mean., v =

o

3

fi

(4): = :)Zl[r —.r)

¥
() -

Z(I- —Tr) =96 -(2)

=l

From (1) and (2), it can be observed that,
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y=3x
L
. 3}

Substituting the values of x; and ¥ in (2), we obtain

I %}]F%

=3
- rz(; ~y) =864

[ : 364] 144
Zx -

Therefore, variance of new observations =

Hence, the standard deviation of new observations is V144 =12

Given that ¥ is the mean and o is the variance of n observations xi, x5 ... x,. Prove that

the mean and variance of the observations ax;, ax,, axs ..ax,are 9%and a° o?,
respectively (a # 0).
Answer

The given n observations are xi, X5 ... Xp.

Mean = ¥

Variance = o?

Lo iijj {:,r,—}}: (1)

If each observation is multiplied by a and the new observations are y;, then
1

Vo=ax ie.x =—y
il

i i w r Il -"I
Soop= ! Z ¥y = I Z£|’.TI = . E X, =dx [.T = ! Z.‘l.'r
g

L - L - L

Therefore, mean of the observations, axi, ax, ... ax,, is 94+,

Substituting the values of x;and ¥ in (1), we obtain
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Thus, the variance of the observations, axi, ax, ... ax,, is a*> o°.

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.

(ii) If it is replaced by 12.

Answer

(i) Number of observations (n) = 20

Incorrect mean = 10

Incorrect standard deviation = 2

_ I b
x=13y,
n i=1
1 20

m:EZ.T,

= Z\: =200

=1
That is, incorrect sum of observations = 200
Correct sum of observations = 200 - 8 = 192

3 Correct sum 3 192

=10.1

- Correct mean 19 19
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- R N
Standard deviation o = \/ z.l'l_ -— | Zx-]
n

=l LN

= 2= \/% Incorrect i.rlz - [Iﬂ]:

1 Ll 5
= 4 = — Incorrect » x~ =100
20 2

= Incorrect ) x,* = 2080
i=l

~. Correct Exf = Incorrect Y x' —(8)

=1 i=l

= 2080-64
= 2016
2 Correct standard deviation = J %— [Cﬂm‘:ct mean }1
2016 2

= o {l 0.1)
=J106.1-102.01
=4.09
=2.02

(ii) When 8 is replaced by 12,
Incorrect sum of observations = 200

~. Correct sum of observations = 200 - 8 + 12 = 204
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Correct sum 204
CCorrect mean = = =102

20 20
8 |
Standard deviation o = |—Z XS ——

"Iu = T
=2= \/ELU Incorrect Z X IID]

= 4= jlﬂ Incorrect Z x7 =100

— Incorrect Z x% =2080

. Correct Z X = Incorrect Z X’ \ +{12}:

1=l

=2080-64 +144
=2160

= ,
[C ol'rcctz x°

- Correct standard deviation = 1l'II —(Correct mean )

H
2160 )
=\] o —(102)
= 108-104.04
=/3.96

=198

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?
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Standard deviation of Mathematics = 12
Standard deviation of Physics = 15
Standard deviation of Chemistry = 20

Standard deviati
imdard deviation <100

The coefficient of variation (C.V.) is given by Mean

: : 12
C.V.(in Mathematics ) = 5 x 100 =28.57

) . . 15 i
C.V.(in Physics ) = 3 <100 = 46.87
xr e . 20
C.V.[in Chemistry ) = ——x 100 = 48.89
) 40.9
The subject with greater C.V. is more variable than others.

Therefore, the highest variability in marks is in Chemistry and the lowest variability in

marks is in Mathematics.

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.

Answer

Number of observations (n) = 100

(x)=20
Incorrect mean

Incorrect standard deviation {J} =3

100
—=20=—) x
1005

10

= Y x =20x100= 2000

=~ Incorrect sum of observations = 2000
= Correct sum of observations = 2000 - 21 - 21 - 18 = 2000 - 60 = 1940
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- Correct mean = Correct sum _ 1940 -0
100-3 97

Standard deviation(ﬂ'}=\, Y, ——[Z X ]

ng

=3= \I%x Incorrect ) x* —{20)3

= Incorrect ) x,” =100(9+400) = 40900

Correct i.\f = |11EOI'I"€E12.‘A’F —(EI)! —[2]): —{IR}:
i=1 =l

= 40900 - 441—441-324
= 39694

Correct D x°

o Correct standard deviation :\[
n

39694 2
(20
97 (20)

=+/409.216 - 400

=+/9.216
=3.036
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