RD Sharma Solutions for Class 11 Maths
Chapter 32 — Statistics

EXERCISE 32.4

Find the mean, variance and standard deviation for the following data:
(i) 2,4,5,6,8,17

Let Mean be,
=  2+4+5+6+8+17
X =
6
X e 7
===
X | (%) =(x-7) (%-7)2
2 -3 25
4 -3 2
5 -2 4
6 -1 1
8 1 1
17 10 100
zﬁr;x,- — %)% =140
N=6
1ye v ¥
Variance (X)=n Ziza (% —X)
=140/6
= 23.33

Variance=23.33

Standard deviation = v Var(x)
o =2333

Standard deviation=4.83

(i) 6,7,10,12,13,4,8,12
Let Mean be,

 _ GH7+10+12+13+448+12
o g

x="2_9
2
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X (2-2)=x-7) (=72
=] -3 o
7 -2 4
10 1 1
12 3 9
13 4 16
4 -3 25
12 3 9
3 —
Z (x;— B)2 =74
1

N=3
1 8 fremger
: - i (% —X
Variance (X)=n Zi=a (% —X)
=T74/8
=0.25

Variance=9.25

[y Ty
Standard deviation= 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, X7. Xs..... Xy be the given observations.

Givel:l: Variance(X)=5
X= _X Y(x;—X)?
Now. Let uy, u,....1;pbe the new observation.
When we multiply the new observationby 2, then
U;=2x;(fori=1.2.3...,20) .... (1)
Now,
Mean:
g = Zi°Ui
n
_XE 2%
20
Mean= 2X

Since, u;-U = 2x; —2X
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=2(x,—X)
Now, (1-0)* = 2(x; X))
4(x; —X)?
Comparing both the observations

Zizzol(ui —-0)? _ Zizzol‘}(xi -X)?

20 20
4w X5 (x% —X)?
20
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:

Let Assume, X;. X». Xs...., X153 be the given observations.

Giveln: Variance| (Pﬂ() =4

X= o X Z{Xl —X)-

Now, Let 1. U,.... Uy be the new observation.

When new observationincrease by 9. then

U=x;+9(fori=1,2,3...,20) .... (1)

Now,
13
_ 1
U=_ 1.1]'
1 4
=1
l 15
= — .+ 9
152@ )
i=1
-
1 +9x15
15457 15
i=1
U=9+X

U.]'_ﬁ:x]'_i
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L2y —0)* ¥ 4(x —X)°
15 15
= L2y -0)°
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 v be the other two observation. AndMeanis 4.4

Let Mean= 1#2+6txty _ , 4

=>9+x+y=22

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

Now, Let Variance (X) is the variance of this observation which is to be 8.24

IfXis ‘q:le mean than we get.

8.24= (1 +2°+ 6" +x* +y°) — ()°

8.24= (12 +2° + 62 +x7 +y2) — (44)°
8.24= (41 +x’ +y%)— 19.36

XI+yi=07 ... (2)

Ty +E-yr=2Ex+y?)

By substifuting the value we get,

132+ (x - y)}=2%97
(x-y)=194-169

(x-y)y=25

X-¥= =5 ... (3)

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

Xx=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, Xs...., Xg be the given observations.
Given: Variance (X)=8
N=6and o = 4 (SD)

1
X:;XE&

&

1

8= g X Z X
i=1

Now, Letuy. u,.... uyg be thenew observation.
When we multiply the new observationby 3. then
U;=3%x;(for1i=1.2.3....6) ...... (1)
MNow,

15
_ 1
U = _Z U.]'
I
1=1

U =3X
=3x8=24
U=24
So. the Mean of new observationis 24
Now,

Standard Deviation o, = 4
o2 = Variance X
Since, Variance (X)=16

1
52;11[33{1' — 3X)

Variance (U) =
1 2
_ 3? xng(xi—X)
=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
2 =

=>60+x+y=72

Xxtv=12...... (1)

Now, let Variance (X) be the variance of this observationwhichistobe 9.25
If X is the mean than we get,

9.25=2(62+7%+ 10? + 127 + 122 + 13% + x? + y2) — (%)?

925= é(f,? +72+102+122+ 122 +132+x%2+y2) —(9)?

642 +xi+ yi=722

X+ y2=80....(2)

Xty +E-yr=2x+y?)

By substifuting the value we get,

1224 (x - v)2=2%80

(x-¥)2=160-144

(x-yyp=14

X-y=24 ... (3)

On solving equations (1) and (3) we get,
x=8.4andv=4.8

‘. The other two observations are 8 and 4.
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