NCERT Solutions for Class 11 Maths Chapter 15

Statistics Class 11

Chapter 15 Statistics Exercise 15.1, 15.2, 15.3, miscellaneous Solutions

Exercise 15.1 : Solutions of Questions on Page Number : 360
Ql:
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+?+E+9+IU+12+13+I?_8{J_m

X =
Mean of the data, 8 8

X, Le.x, —X,

The deviations of the respective observations from the mean are

4€°6, 4€" 3, 4€°2, 4€1,0,2,3,7

X —X
The absolute values of the deviations, i.e. I ! | , are
6,3,21023,7

The required mean deviation about the mean is
X, - X|

8
Z - 2 2
M.D.(¥)= = : =5+3+2+|;ﬂ+u+3+?=%=3

Q2:
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,
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f_33+?ﬂ+43+4ﬂ+43+55+ﬁ3+46+54+44_SDD_SH
10 10

X, e x, —X,

The deviations of the respective observations from the mean are

a€"12, 20, 4€"2, 4€°10, &€°8, 5, 13, 4€"4, 4, &4€°6

X —X
The absolute values of the deviations, i.e. | ! | ,are
12, 20, 2,10, 8,5, 13,4,4,6

The required mean deviation about the mean is

11}

S -

=% — =l
M.D.(x)= T
C12+2042+10+8+5+13+4+4+6
- 10
84
10
=8.4
Q3:

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
-\Ir.l'r I.-" i
J ﬂbservatmtw[ ; +l] observation

Median, M =( 2 )

6" observation + 7" observation
2
=13.5

13414

27
2

v, — M,

The deviations of the respective observations from the median, i.e. ~* are
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4€"3.5, 84€"2.5, 4€"2.5, 4€1.5, 4€°0.5, 4€°0.5, 0.5, 2.5, 2.5, 3.5, 3.5, 4.5

X, —
The absolute values of the deviations, | ! | ,are
3.5,25,25,15,05,0.5,05, 25, 25,35, 35,45

The required mean deviation about the median is

ih—w

M_D.{M}:""T
35+ 25+25+15405+054+05+2.5+25+3.5+3.5+4.5
12
= E: 233
12
Q4:

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

Here, the number of observations is 10, which is even.
Arranging the data in ascending order, we obtain

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

\Ir.ll

10" , 10 ,
5 observation + 5+ | | observation
Median M = = =

2

It El '
5" observation + 6" observation

2
46+49 95 -
L T
2 2
. . . o ox =M,
The deviations of the respective observations from the median, i.e. are

a€"11.5, 4€°5.5, 4€2.5, 4€“1.5, 4€“1.5, 1.5, 3.5, 5.5, 125, 245

x —M
The absolute values of the deviations, | ! | ,are
11.5,5.5,25,1.5,1.5,1.5, 3.5,5.5,12.5, 245

Thus, the required mean deviation about the median is
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MD (M) = == Jlré.5+3.5+i +2
-2
Q5:
Find the mean deviation about the mean for the data.
i ° 10 15 20 25
f 7 4 5 3 -
Answer :
X f, f, x |x_. —i| X, —i|
5 7 35 9 63
o ) 40 4 16
15 6 90 1 5
20 3 60 5 =
25 5 125 11 =
25 350 158
N=Y f, =25

5:“K1235D
=—Z’r&: ——}<15[}—|4

1 1
X)== x| =—x158=6.32
@)= 255

Q6 :

Find the mean deviation about the mean for the data
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The given observations are already in ascending order.

X, 10 30 50 70 90
f, 4 24 28 16 8
Answer :
X f f X X, — X| f,|x, — %]
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
N=3r, =80, 3 fx, =4000
i=1 i=l
X ] i’r"-{ ] 4000 = 50
. A= K. =—% ="
N<TTT 80
] 1
MD(x f|x, -X|=—x1280=16
X5 Z X - %] i
Q7 :
Find the mean deviation about the median for the data.
X 5 7 9 10 12 15
f 8 6 2 2 2 6
Answer :

Adding a column corresponding to cumulative frequencies of the given data, we obtain the following table.

X; f c.f.
5 8 8
7 6 14
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9 2 16
10 2 18
12 2 20
15 6 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

- Median = > — 7
The absolute values of the deviations from median, i.e. X, —M “are
|X; @€“ M| 2 2 5 8
f 8 2 2 6
16 4 10 48
f. [x. @€« M|
ifé =26 Zf |x, —M| =84
and -
1 < I
M.D.(M) = QZ f]x, —M| = 26" 84 =3.23
Q8:
Find the mean deviation about the median for the data
X 15 21 27 30 35
f 3 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; f c.f.
15 3 3
21 5 8
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27 6 14
30 7 21
35 8 29
Here, N = 29, which is odd.
. Median = i r
* < 4 observation = 15" observation

This observation lies in the cumulative frequency 21, for which the corresponding observation is 30.

» Median = 30
The absolute values of the deviations from median, i.e. ' ~ "\ are

X G€“ M| 15 9 3 5

f 3 5 6 8

f.|x G€“ M| 45 45 18 40

Zr =29, Z filx,—M|=148
I= i=I

M'D'{M}:%Z.{LT. -M| :%x 148 =5.1

Q9:

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
700-800 3
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Answer :

The following table is formed.

Income per day Number of persons f Mid-point x, f. X, X, - X A |

0 4€“ 100 4 50 200 308 1232
100 a€* 200 8 150 1200 208 1664
200 a€“ 300 9 250 2250 108 972

300 a€*“ 400 10 350 3500 8 80
400 a€* 500 7 450 3150 92 644
500 a€* 600 S) 550 2750 192 960
600 a€“ 700 4 650 2600 292 1168
700 a€*“ 800 3 750 2250 392 1176
50 17900 7896

N = 5:1 f: f.x. =17900

Here, i=l

] 8 |
X = E f'g = —0x | ?{.}ﬂﬂ 1.;8
_ ! I ﬂ )

Q10:

Find the mean deviation about the mean for the data

Height in cms Number of boys
95-105 9
105-115 13
115-125 26
125-135 30
135-145 12
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145-155

10

Answer :

The following table is formed.

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

N=Yf =100,% fx, =12530
- -

—><I]738—I] 28

Here,
I 1
XK= fx =—x12530=125.3
Nz o ’
M.D.(X) = ZI %, —X|=
Q11 :

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
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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.

Age | Number f,| Cumulative frequency (c.f.) | Mid-point x, | [x, @€“ Med.| | f|x 4€“ Med.|
15.5-20.5 5 5 18 20 100
20.5-25.5 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
45.5-50.5 16 91 48 10 160
50.5-55.5 9 100 53 15 135

100 735
N

The class interval containing the 2 or 50" item is 35.5 &€" 40.5.
Therefore, 35.5 4€“ 40.5 is the median class.

It is known that,

N—E'
2

w h

Median =/ +

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

S0—137 g
50 3|>~:5 _ 35 _I:..x:-

S Median =355 4

Thus, mean deviation about the median is given by,

M.D.(M) N'-Z,,{'Lr, —M|

x735=17.33

1
100

Exercise 15.2 : Solutions of Questions on Page Number : 371
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Ql:

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
8
;zgx‘ =6+?+1ﬂ+I2+13+4+E+I2 _ 72 -9

Mean, n 8 8

The following table is obtained.
* (x.-x) (x.-x)
6 a€"“3 9
7 a€“2 4
10 a€e“l 1
12 3 9
13 4 16
4 a€“s 25
8 ae“l 1
12 3 9

74

5

Variance (o’ | = ! Six, —x) = %x 74 =9.25

Q2:

n 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
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SoMWean = = =

Variance ((52 } — z ( X, — ;)

' nsg

1 . n+ly 1 n+l
DGy Iy
)

_(n+1)(2n+1) (n+1) . +1)’
6 8 4
_(n+1)(2n+1) (n+1)
6 4

Q3:

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

[[1]
2 165

= =16.5
10

Mean, x =

The following table is obtained.
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X [xl—x) [x__—;):
3 a€“13.5 182.25
6 a€“10.5 110.25
9 a€“7.5 56.25
12 a€“4.5 20.25
15 a€“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” ) = - i._..l (%, —x)" = %:« 742.5=74.25
Q4:
Find the mean and variance for the data
Xi 6 10 14 18 24 28 30
fi 2 4 7 12 8 4 3
Answer :
The data is obtained in tabular form as follows.
x | fi fx X, -X (x,-x) f(x,-x)
6 2 12 a€“13 169 338
10 | 4 40 a€9 81 324
14 7 98 a€“s 25 175
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18 12 216 a€e“l 1 12
24 8 192 5 25 200
28 4 112 9 81 324
30 3 90 11 121 363
40 760 1736
3t x, =760
Here, N = 40, i=l
ZI, fi X i
Sox =42 =?6ﬂ=19
N 40
- 4 | i = .7 ]
Vi =g |=— fix — =—ux|T736=434
ariance =(o”) T\; (X —x)" = 5x1736
Q5:
Find the mean and variance for the data
Xi 92 93 97 98 102 104 109
fi 3 2 3 2 6 3 3
Answer :
The data is obtained in tabular form as follows.
X; fi fx X, -X (x,_—;]: I'I(xl—;]_‘
92 3 276 a€“8 64 192
93 2 186 a€e“7 49 98
97 3 291 a€“3 9 27
98 2 196 a€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
3 fx, = 2200
Here, N =22, i=l
— 15, ]
X =—Y fix; =——x2200=100
NS 22
Variance (o” ) = #Zﬂ{.\', —x)’ = é x 640 = 29.09

Q6:

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

X; 60 61 62 63 64 65 66 67 68

fi 2 1 12 29 25 12 10 4 5)

Answer :

The data is obtained in tabular form as follows.

x, — 64
X, f f, == | ’ y: fy, fy:
60 2 a€“4 16 a€“g 32
61 1 a€“3 9 a€“3 9
62 12 a€“2 4 a€“24 48
63 29 a€“1 1 a€“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
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Variance ,a° —%{I\'Zf__}-i! -(Q.fy, }:}
S 1=l 1=1

- (100286 -0]
1007

=2.86

~.Standard deviation (o) = J2.86 =1.69

Q7 :

1]
xh =6d+—x1=064+0=064
100

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
Frequencies 2 3 5 10 3 5 2
Answer :
Class Frequency f Mid-point x, y, = Xi 1[11“5 y2 | fy, fy:
0-30 2 15 a€“3 9| a€“6 | 18
30-60 3 45 a€“2 4 | a€“6 | 12
60-90 5 75 a€“l 1| ae“s 5
90-120 10 105 0 0 0 0
120-150 3 135 1 1 3 3
150-180 ) 165 2 4 10 20
180-210 2 195 3 9 6 18
30 2 76
x=A+= xh =]t}5+ﬁx3ﬂ=l{‘li+2=lt}?

Mean,
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Variance (53

Q8:

]11 [ 7
= NEI

(30)’

== [30x76-(2)’ |

(30)°
~2280-4
= 2276

* W7

o (a vz
2ty

LA |

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 :
Frequenc . ) =25
Class qf 4 Mid-point x, v = X T y? fy. fy:
0-10 5 5 ae2 4 | ae“10 20
10-20 8 15 ae“1 1 ae 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
] 1 a
; Y, 10
X=A+ xh =25+?xlt}=25+2=2?

Mean,
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Variance(o” ) ;—1 Nifu}:i?_[iﬁ};i ~I|_
i=l oi=l A

~(10)

=

(50)

=132

Q9 :

[jﬂxﬁﬁ {Hﬂ:}

- ! [3400-100]= 3%
5

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
105-110 6
110-115 3
Answer :
Class Interval Frequency f Mid-point x, y = X ;}2_-: y? fy. fy:
70-75 3 72.5 a€“4 16 | a€“12 | 48
75-80 4 77.5 a€“3 9 | a€“12 | 36
80-85 7 82.5 a€“2 4 | a€“14 | 28
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85-90 7 87.5 a€“1 1| a€e“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 o4
110-115 3 112.5 4 16 12 48
60 6 254
a
Zf'y' i)
x=A+-= xh =925+—x5=925+05=93
Mean, N 60
Variance( o’ )-—, \JZt y —\ ZI,“ ’ }
5 2
b ) [60%254(6) |
(60)° L

5
3600

. Standard deviation (o) = v105.58 =10.27

Q10:

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
45-48 22
49-52 25

Answer :
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. . =425
Class Interval Frequency f Mid-point x v, = KT f|  fy fy:
32.5-36.5 15 34.5 ae2 4| a€“30 | 60
36.5-40.5 17 38.5 a€“1 1| a€“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.
Xy, :
K= A+ xh —42.542>x4=435
Mean, N ] ﬂ"
‘v’ariﬂnce[ﬁz } = h— NZ fy? —|I Z fy. |
N° B il /
16 2
= 199—(25
10000 \~ l{ } J
L [19900 - 625]
10000
= L2 x19275
1 0000
=30.84
. Stan dard deviation fﬁ} =5.55
Exercise 15.3 : Solutions of Questions on Page Number : 375
Ql:
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
Group B 10 20 30 25 43 15 7

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

Marks Group Af, Mid-point x, y, = X |U45 Ve fy, fy:
10-20 9 15 a€“3 9 | a€“27 81
20-30 17 25 a€“2 4 | a€“34 68
30-40 32 35 ae“l1 1| a€e“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 a€“6 342
Here, h = 10, N = 150, A = 45
Mean= A + Z': ! xh =45 +w =45-04=44.6
N 150
G,‘::—,-‘Vlzl‘f\' Zt\ ‘ l
100
:“w)()(I s )
0T ( 51264)
=227.84
~.Standard deviation (o, ) =/227.84 =15.09
The standard deviation of group B is calculated as follows.
Marks Group B Mid-point v X -45 Yz fy. fy:
f X . 10
10-20 10 15 a€“3 9 a€“30 90
20-30 20 25 a€e«2 4 a€“40 80
30-40 30 35 a€“l 1 a€“30 30
40-50 25 45 0 0 0 0
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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 a€“6 366
Mean= A +&xh 45+M 45-04=44.6
N 150
o= N2y [ 2 n.ﬂ
i=1 W i=l A
100 2
ST [lsn %366 (-6) W
_ 2;5 [54864] = 243.84
~.Standard deviation(o, )= J243.84 =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.
Q2:
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
Group B 10 20 30 25 43 15 7

Answer :
Firstly, the standard deviation of group A is calculated as follows.
Marks Group A Mid-point ye fy. fy:
f, Xi
10-20 9 15 a€“3 9 a€“27 81
20-30 17 25 a€“2 4 a€“34 68
30-40 32 35 a€“l 1 a€“32 32
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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 a€“6 342
Here, h = 10, N = 150, A = 45
Mtﬂr]—.ﬁ+&xh =45+ % 45-04=446
1 A N
e YRR
100 : ; 2)
= (150342 (-6)")
- %{(5 1264)
- 22784
. Standard deviation (o, ) J227.84 =15.09
The standard deviation of group B is calculated as follows.
Marks Group B Mid-point Y2 fy. fy:
f X
10-20 10 15 a€“3 9 a€“30 90
20-30 20 25 a€“2 4 a€“40 80
30-40 30 35 a€“l 1 a€“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
i£ 150 a€“6 366
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25, £\xl

Mean= A +-= sh=45 42—
N

()—AO =45-04=44.6
i B | S
o; N’—{\lelt = Z.“ } w

150
_ 100 [|5():-,:3()6 ((’)}

22500

\

= %[54864] =243.84
PN

- 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.

Q3:

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

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

{1 ]

o
SJoMean, x=— ) x. =—x510=35]
- NZ 10

The following table is obtained corresponding to shares X.

X, (x,-x) (x, _;)"
35 a€c“16 256
54 3 9

52 1 1

53 2 4

56 5 25
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58 7 49
52 1 1
50 a€“l 1
51 0 0
49 a€*2 4
350

- | —.3 1
Variance|[o, |=— ¥ (x1—x)" =—=350=35
lof) =% Z. 10 ’
S Stan dard deviation (G. ) = \."'E =59]
C.V.(Shares X) = 21100 = “;9" <100=11.58
X 2

The prices of share Y are

108, 107, 105, 105, 106, 107, 104, 103, 104, 101
- 1 1

. Mean, y=—Yy,=—x1050=105

N 10

The following table is obtained corresponding to shares Y.

¥ (¥i-¥) (v,-y)
108 3 9
107 2 4

105 0 0
105 0 0

106 1 1

107 2 4

104 a€“l 1

103 ac2 4

104 a€e“l 1
101 a€“4 16
40
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P e —,
Variance|o; ==} (y,—¥) =—x=40=4
(o3) ~ ZI =¥ =15
.. Standard deviation (o, ) = Ja=2
. C.V.(Shares v}=$x1nn=ixmn=|_@=11.53
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.

Q4

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?

(if) 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.
(o]

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

-~ Standard deviation of the distribution of wages in firm

o?)
Variance of the distribution of wages in firm { “f=121
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=+121=11

o,
-~ Standard deviation of the distribution of wages in firm ( - )

The mean of monthly wages of both the firms is same i.e., 5253. Therefore, the firm with greater standard deviation
will have more variability.

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

Q5:
The following is the record of goals scored by team A in a football session:
No. of goals scored 0 1 2 3 4
No. of matches 1 9 7 5 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 X X fixe

0 1 0 0 0

9 9 1 9

2 7 14 4 28

3 5 15 9 45

4 3 12 16 48
25 50 130

Mean == " _0 2

M |
ARF]
It
h

Thus, the mean of both the teams is same.
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oL N ix —(Tin)
= é,jﬁ x130—(50)°

_ ! /70
25

= Lx 27.38
25

=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.

Q6:

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

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

i)

> x, =212,

Which is more varying, the length or weight?

1] a0 a0
x7=9028, Yy =261 > y =1457.6
=l i=l i=l

Answer :
S0 i}

D x, =212 x7 =902.8
i=1 i=1

Here, N = 50
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Variance[(rf ) =%Z{xi _;}:

] & !
=— Y (x, - 4.24)’
505 X, )

)

;—ﬂ;[xf —8.48x, +1 TI—)?]

1 50 \ 50
ZE[ZX‘_ ~8.48) X, +17.97 xﬁﬂ]
1

= i[enz.s-max (212)+898.5]
50

=i[|sn|_3-|?9?.?ﬁ]
50

= l><3_54
50

=0.07

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

- C.V.(Length) = Stan dard deviation <100 = %X 100 =6.13

Mean

iyi =261, Zn:v =1457.6
i=l

— 1 1] ]
=— . =—x201=35.22
Y NZ}" 50

Mean, i=l
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a

-;
t..-

"w’urmm..e( j) = %ZI

l kil
SDZ '

(2%

L [ 1044y, +27.24]
50
: Z 2210443y, +27.24x50

1=l 1=l

1=

U||

I
= | 1457.6-10.44%(261)+ 1362
[}[ 3 :-:[ }+ ]

= L[zme.ﬁ—z?y.m]
50
l

=—x94.76
50
=1.89
- Stan dard deviation.o, ( Weight ) = +/1.89 =1.37
. S ' iati .3
- C.V.(Weight) = > dard deviation o 137 160 = 26.24
Mean 5.22

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

Exercise Miscellaneous : Solutions of Questions on Page Number : 380
Ql:

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, V.
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= 6+7+10+124+12+13+x+y

Mean, x = 9
b
=6l0+x+y=72
=>x+y=12 A1)

Variance =9.25= li[x - x]

9.25= %[[—3]2 + {—2]J + {]}2 +{3}: +{3)J + [4]j +x7 417 =2x9(x+ y) +2x {i;r]:]

9.25= é[@+4+1+9+9+16+x3 +y° —18{12}+162]

_[Using (1)]
I 2, .2
9.25=§|:4E+.1' +y —215+152]
Ir 2
9.25=§[1 +y —5}
= x"+) =80 (2

From (1), we obtain

X +y? + 2xy = 144 3€|(3)

From (2) and (3), we obtain

2xy = 64 &€ (4)

Subtracting (4) from (2), we obtain

X* +y? a€" 2xy = 80 4€" 64 = 16

> x &€"y = A+ 4 4€! (5)

Therefore, from (1) and (5), we obtain
x=8andy=4,whenx a€‘y=4
x=4andy =8, when x &€y = 4€“4

Thus, the remaining observations are 4 and 8.

Q2:
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.
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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 A1)

1 2
7

rariance = 1= LS (v _ 3
‘vunanw—lﬁ—”;(lr ,:.]

-

16=[(<6)" +(~4) +(2) +(4) +(6) +3* 4 ~2x8(x+3)+ 2x(5) |

16 = %[MH 16+4+16436+x" + 3" - I{u(]4}+2[ﬁ4}:|
.JUsing (1)]

16 = l[msuz +y'-224+128 |
7

16= %[Iiﬂcl +;-3]

= x4y =112-12=100
x4+ =100

—_—
-
e

From (1), we obtain

x> +y? + 2xy = 196 a€] (3)

From (2) and (3), we obtain

2xy = 196 a€" 100

= 2xy = 96 a€| (4)

Subtracting (4) from (2), we obtain
X* +y? a€" 2xy = 100 &€" 96

=> (xa€“y)y =4

> x &€"y = A+ 2 4€! (5)

Therefore, from (1) and (5), we obtain
x=8andy=6whenx a€“y =2
x=6andy =8 whenx a€“y = 8€" 2

Thus, the remaining observations are 6 and 8.

Q3:

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.
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Answer :

Let the observations be X, Xz, Xs, X4, Xs, @and Xe.

It is given that mean is 8 and standard deviation is 4.
Ll P A D A

Mean.x = =8 e
edan.x .ﬁ (}

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

R 1 a2
=3x,1e.x, =—y,fori=1t0 6
5

— Mt EV Y,
s New mean, y==1—=2 =3 -3 =3 -«
6
5
3(x, + X, + x5+ X, + X+ X,)
6
=3x8 JUsing (1)]

v

o !

L) =Y (5 -)

=1

Z(v _x) =96 -(2)

From (1) and (2), it can be observed that,

y=3x
P
5 —3y

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

i(ly.-l;]::%
~\37 3
=Y (5 -7) =864

=1

lx864]=l44

Therefore, variance of new observations = (

Hence, the standard deviation of new observations is ¥ 144 =12
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Q4

Given that -¥is the mean and if?is the variance of n observations x,, x, a€! x,. Prove that the mean and

variance of the observations ax,, ax,, ax; &€lax, are 9 and a2 if?, respectively (a # 0).

Answer :

The given n observations are x,, X, 8€| X,.

Mean = ¥

Variance = [f?
) s _L Il __ o __‘ 4
Lo —HZJ,{_,H x) (1)

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

. 1
Y, =ax, 1Le.,X, =—Y,
a

e Aees (G

i
L L L =

Therefore, mean of the observations, ax,, ax, 4€! ax,, is &,

Substituting the values of xand ¥ in (1), we obtain

3 :_l" .__.J
S a'o —”;(}, .})

Thus, the variance of the observations, ax,, ax, a€! ax,, is a? If.

Q5:

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.

(i) If it is replaced by 12.

Answer :
(i) Number of observations (n) = 20

Incorrect mean = 10
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Incorrect standard deviation = 2

That is, incorrect sum of observations = 200
Correct sum of observations = 200 4€“ 8 = 192
Correct sum 192
- = _9 =101

~ Correct mean 19 1

) o l " : l { "
Standard deviation o = Z.\',' -— ‘ Z.\', =

l = 2 2
= 2i= \)7—0 Incorrect Y x* ~(10)

4=—Incorrect 3 x> ~100
=4 50 Imom,(.tZ\, 1

o (=l

= Incorrect ) x,* =2080

=1
- Correct Z.\f = Incorrect Y x —(8)’
=1

= 2080-64
=2016

Correct) x,*

n

2016 2
= -(10.1
\’ 5 —4o.)

=+106.1-102.01
=+/4.09

=2.02

. Correct standard deviation = \/ ~(Correct mean )

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

-~ Correct sum of observations = 200 4€“ 8 + 12 = 204
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Correct sum _ 204
20 © 20

s Correct mean =

I [

Standard deviation o = llZI 2 _ I, (Zm

.

= 2

\(EL(J Incorrect Z:rf -(10)

1 L,
= d = Incorrect - =100
20 2%

= Incorrect ¥ x* =2080

i=l

. Correct rz.\:,: = Incorrect »_x° —(8)’ +{12}:
i=1 i=l

=2080-64+ 144
=2160

. Correct standard deviation = 1\'|
H

[~ 2
[C crrrcctz x°

F

_szﬂ_“ﬂa

20

=+/108-104.04

=+/3.96

=198

Q6:

The mean and standard deviation of marks obtained by 50 students of a class in three subjects,

.

Mathematics, Physics and Chemistry are given below:

—(Correct mean)’

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?

Answer :
Standard deviation of Mathematics = 12

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

Standard deviation

=100

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

,
C.V. {in Mathematics} = ]1—; w 100 =28.57

C.V.(in Physics ) = 15 100= 46.87
32

-

C.V.(in Chemistry ) = 4{:ﬂg

100 = 4889

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.

Q7 :

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

F|=3
Incorrect standard deviation { ]

1 10y
= 20=—) x
mﬂ; “
1001
= > x, =20x100= 2000

i=l

~ Incorrect sum of observations = 2000

= Correct sum of observations = 2000 &€" 21 4€" 21 4€“ 18 = 2000 &€"“ 60 = 1940
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Correct sum _ 1940
100-3 97

20

.. Correct mean =

Standard deviation (o) = J 1
n

= 3= \/I(]W x Incorrect  x’ —(20)2

= Incorrect)_ x,* = 100(9+400) = 40900

" n 3 5 =
Correct ) x* = Incorrect ) x* —(21)" =(21) = (18)’
1=l bl

=40900~441-441-324
= 39694

Correct D x°
n

||391594 2
= —(20
a7 (20)

=+/409.216 - 400
=+/9.216

=3.036

2

.. Correct standard deviation =\/ —(Correct mean )
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