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1. Find the mean, variance and standard deviation for the following data:

(1) 2,4,5,6, 8,17

Let Mean be,
—  2+4+5+6+8+17
X =
&
X * 7
===
¥ (%-¥) =(x-7) (%-7)2
2 -3 25
4 -3 E
5 -2 4
6 -1 1
8 1 1
17 10 100
za(x,- _ ) =140
N=6
lvye v X
Variance (X)=n i=1(Xi —X)
=140/6
=23.33

Variance=23.33

7ol vy
Standard deviation = v Var(X)
o =+23.33
Standard deviation=4.83

(i) 6,7, 10, 12, 13, 4, 8, 12

Let Mean be,
E _ 6+7+10+12+13+4+8+12
o g
x-2_o
=5 =
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Xi (%2 )=0x-7) (%-7)°
6 -3 9
7 -2 4
10 1 1
1z 3 9
13 4 16
4 -5 25
12 3 9
g -
z (x; — K)F = 74
1

N=38
—-X
Variance (X) = Z (% = %)
= T4f3
=9.25

Variance=9.25

R
Standard deviation = v Var(X)
o=v9.25
Standard deviation=3.04

2. The variance of 20 observations is 4. If each observation is multiplied by 2, find
the variance of the resulting observations.

Solution:

Let Assume, X;. X;, X3...., Xygbe the given observations.

Gwen Variance (X)= 5

X=1x Y(x;—X)*?

NG‘W Letuy. u;,...u;be thenew observation.

When we multipl}* the new observationby 2, then
U;=2x;(fori=1,2,3...,20) .... (1)

Now,

Mean:

ﬁ EZDUj

220 EX

20
Mean= 2X

Since, u;-U = 2x; —2X
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=2(%—X)

Now. (;-U) = (2(x; —X))

4(x; —X )

Comparing boththe observations

Yoy —1)? _ Yoot 4(x; —X)?

20
=4
Variance (U)= 4xVariance (X)
= 4x%5
=20

~ The variance of new observationsis 20.

3. The variance of 15 observations is 4. If each observation is increased by 9, find the
variance of the resulting observations.

Solution:

i=1 Xi_g 2
szo( )
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Let Assume, Xy, X3. X3...., X;5 be the given observations.

Given: Variance (X)=4

X=-x X(x;—X)?

Now, Letuy. U,.... Uy be thenew observation.
When new observationincrease by 9, then
U=x;+9(fori=1,2,3...,20) .... (1)

MNow,
15
_ 1
U=- U.]'
1 4
i=1
l 15
-EZ&ﬁ%
1=1
1 +9x15
BTV A T
1=1
U=9+X

Ui_ﬁ:Xi_x
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YE -0 X 4(x—X)?
15 - 15
= Yy —-10)?
15

=4
Variance (U)=4
~ The variance of new observationsis 4.

4. 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:

Let x and y be the other two observation. And Meanis 4.4

Let Mean = 1#2+6+x%y _ 4 4

==0+x+y=22

Xx+ty=13...... (1)

Now, Let Variance (X) is the variance of this observation which is to be §.24

If ¥ is TPE mean than we get.

8.24 = 5(12 +22+62+x*+y?) —(3)?

8.24=2(12+22+ 6% +x% +y?) — (44)°
8.24=Z(41+x2+y2)— 19.36

x+yi=97...... (2)
ETYyP+E-yP=2(x+y)

By substifuting the value we get,
132+ (x - y)2=2x97
(x-v)E=194-169

(x-y)y=125

X-y==5...... (3)

On solving equations (1) and (3) we get,
2x=18

x=9%9andy=4

.+ The other two observations are 9 and 4.

5. The mean and standard deviation of 6 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:
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Let Assume, Xy, X3, X3...., Xg be the given observations.
Given: Variance (X)=8
N=6and 0 = 4 (SD)

1 ¥ x,
X=n X LX

&

1

8= g X Z X
i=1

Now, Letu,. u,.... u;g be thenew observation.

When we multiply the new observationby 3. then
U;=3%x;(fori=1.2.3....6) ...... (1)
Now,

=3x8=24
U=24
So. the Mean of new observationis 24
Now,
Standard Deviation o, = 4
o2 = Variance X
Since, Variance (X)=16

1
Variance (U) = 6 i1 (3% — 3X)
1 2
_ 3° xng{xi—K)

=0x16
o2 = Variance (U)
o2 = 144
o= 12
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-~ The mean of new observation is 24 and Standard deviation of new observation is 12.

6. The mean and variance of 8 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 x and y be the other two observation. And Mean is 9
Let Mean= 6+7+10+12+12+13+x+y 9

8
==60+x+y=72
Xxtyv=12...... (1)
Now, let Variance (X) be the variance of this observation whichis tobe 9.25
If X is the mean than we get,
9.25= giez +724+ 102+ 122+ 122 +137 + x2+ y?) — (X)?

925= g(ez +724+10%+122 + 122 + 132+ x%2 + y2) — (9)?

642 +x2+ y2=722

x1+yi=80....(2)
ETyP+E-yr=2x+y)

By substituting the value we get,

122+ (x - y)*=2x80
(x-v)E=160-144

(x-yyr=14

X-y=24 ... (3)

On solving equations (1) and (3) we get.
Xx=8.4andyv=4.8

.. The other two observations are 8 and 4.
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