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Exercise 15.2

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

5
X

= ' 6+ T7+10+12+13+4+8+12 T2

n 8 8

Mean, x=- 9

The following table is obtained.
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12 3 o 4 ‘v’arlance{ﬁ'}=—Z{K,—x}'=—x?4:€'.25
= n 8
=
13 4 16 =
]
4 -5 25 =3
8 -1 1
12 3 o
74

Find the mean and variance for the first n natural numbers
Answer

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

Sum of all observations
Mean =

Number of observations

www.tiwariacademy.com
Focus on free education



www.tiwariacademy.com
www.tiwariacademy.com
www.tiwariacademy.com

www.tiwariacademy.in

n{n+1)
SoMean = 2 0 +1
n 2
‘U’ariance(ﬁz}: %i(xl —;):
il

305
=_Z,< __22(114-]}\ ;; 2
:l“[“*"]'[z“” _(Il+l]{n{n+l]

n 6 2
(n+1){2n+1) (n+ I}: {n+1}:

= - +
2 4

_{n+1)[2n+|] [r|+|]:

n

=]

An+2-3n— 3}

{n+1} n-1)
]
~n'-1
BT

n+|[
(
2

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

[[1]

25 es

Mean, x ==— = =16.5
10 10

The following table is obtained.
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Xj [X.-N) (x;-;}:
3 | -13.5 | 182.25
6 | -10.5 | 110.25
9| -75 | s6.25
12| -45 | 20.25
15| -1.5 2.25
18| 1.5 2.25
21| 4.5 20.25
24| 7.5 56.25
27| 105 | 110.25
30| 13.5 | 182.25

742.5

SIEIY £ PR .
Variance (o }=;§{x,—x} =g 7425 =425

Find the mean and variance for the data

xi |6]110]14]118 |24 ]|28] 30
fil2]4 7 1218 4 3
Answer

The data is obtained in tabular form as follows.
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x; | Fi | fix; X, -x (x__-;}: |'I[x|-;}:
6 12112 c13 | 160 338
0l 2 40 9 81 324
7 Tos | 25 175
18 |12 [ 216 | -1 1 12
24 |1 8 | 192 5 25 200
281 4 | 112 9 81 324
30! 3 90 11 121 363
40 | 760 1736

Here, N = 40, 2.f%; =760
1=l

ifixl
x == :T{a{]:l‘?
N 40

Variance _(G?] —%Z’r‘,mi —x) —ﬁxl 736 =434

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.
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xi | fi| fxi |« -x (x__-;}: |'I[x|-;}:

o2 13 |26 | & 64 192

93 | 2| 186 | -7 49 28

97 | 3] 201 | -3 9 27

98 | 2 | 196 | -2 4 8

1026 | 612 | 2 4 24

104 | 3 | 312 | 4 16 48

109 3 | 327 | 9 81 243
22 | 2200 640

Here, N = 22, »_ fx, =2200

- 15, 1
.'.x=ﬁ21ix;=:x22{mzlﬂﬂ

Variance(o” ) = #Zi‘l{xl ~x)’ = % x 640 = 29.09

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

Xx;i| 6016162 |63 |64]65]|66]|67]|68

fil2a |1 |12|29]|25]|12]10|4 |5

Answer

The data is obtained in tabular form as follows.
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X f; t"l = x; —64 Yiz fiyi fiYiz
|
60 2 -4 16 | -8 32
61 1 -3 9 -3 9
62| 12 -2 4 | -24 | 48
63| 29 -1 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
0
Zﬂ!ﬂ [}
Mean, x = A= xh =(14+ﬁx1=ﬁ4+t}=ﬁ4

Variance ,o° = : {I\‘Zfﬁ_}-f -3 fy, }3}
1 1=1 =1

1

= ——[100x286-0]
100°

=2.86

S S tan dard deviation f_ﬁ] = JE.HE =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
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Frequencies 2 3 5 10 3 5 2
Answer
Class Frequency f; | Mid-point x; |  — x; —105 yi | fyi | fy?
! 30
0-30 2 15 -3 9 | -6] 18
30-60 3 45 -2 4 | -6 1] 12
60-90 5 75 -1 11]-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

>ty

Mean, x = A + = *h =]!}5+ix3{1=1ﬂ5+2=lt}?
N 30

¥

Variance (o’ ) = l]'Il Nif.:f'.z —|fzr:1'.:r’. T}
1=l o=l /

(30’ )
= 30%76—(2

oy 2076
= 22804

=2276
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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; | v = i 25 v | fy: | fy?
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 | 12 | 24
50 10 | 68

E:ty.

Mean, x = A + = xh =254+ —x10=25+2=27
N 50

Variance(o” ) ]]:J—, Hit‘l}fi?—[iflyi ‘I|_
i=l oi=l s

=“Ur 50x68—(10)
{5ﬂ}’{3 x68-(10) ]
3300

' [3400-100] =
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 ; i A
110-115 3 Interva a poin |  _x 925 | Vi | fv |
yfi ! 5 2 i 2
| t x; =
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
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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

9
PR

Mean, x=A+.0— xh =925+ x5-02.540.5=93
N 60

_ [ o {9 32
Variance(o” ) = L N v = Dty |
N_ L 1=l L=l A
5) :
=—L17{6Ux254—[ﬁr]
(60)
25
=——(15204) =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
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45-48 22
49-52 25
Answer

Class Interval | Frequency f; | Mid-point x; | y = x'Tm 2| fy: | fy?
32.5-36.5 15 34.5 -2 4 | -30] 60
36.5-40.5 17 38.5 -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 kv, )

25
Mean, x=A +-= xh =42.54 x4 =43.5
N 100
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=L[H}ﬂx199—[25)3
10000

_ 16
10000
16
10000
~30.84

. Standard deviatiﬂn{n') =5.55

]

[19900 - 625]

»* 19275
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