Statics

Chapter -15 Statics

Miscellaneous

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.

= 64+T7+10+12+12+13+x+y

Mean, x = 9
8
= 60+x+y=72
= x+y=12 (1)
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0.25= %[[—3]? +(-2 ]j +(1 }:\ +{3}: +{3~]'~ + [4]j +x7+ 37 =29 x+y)+2x {‘J]J}

9.25 =%[t)+4+1+9+@+ 16+x"+37-18(12)+162

~.[Using (1]
9.25= l[4s+.1--‘ +y*-216+162 ]
8
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f.?;r_g X +) Eb}
= x" + 3" =80 (2

From (1), we obtain

Xy + 2y =144 ...(3)
From (2) and (3), we obtain
2xy=64 ... (4)

Subtracting (4) from (2), we obtain
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X4y 2xy=80-64=16
>x—y=+4...(5

Therefore, from (1) and (5), we obtain
x=8and y=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

Mean, x = 8

=56=42+x+y
=x+y=14 {1]
. g —y
Vanance =16 =— X —X
ariance , Z:'( Y, J.]

16 = _:r[[—ﬁ]: +|[—4}: +{2}: +[4}: +(ﬁ}: +x"+ ) —2x8[.¥+}-‘}+2x{3):j|

16= %[Bm 16+4+16+36+x"+3" ~16(14)+2(64) |

. JUsing (1}]

m:l[msﬂf+3~:_224+le]

7

1 .
lo=—|12+x" +y°

=124+ 7]

=x+y =112-12=100
¥ 37 =100 -(2)
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From (1), we obtain

X4y +2x =196 ... (3)

From (2) and (3), we obtain

2xy =196 — 100

= 2xy=96... (4)

Subtracting (4) from (2), we obtain
X2+ 32— 2xp=100-96
=>(x-y)>=4

=>x—-y=%2...(5)

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

Thus, the remaining observations are 6 and 8.

Question 3:

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 x1, x», x3, x4, x5, and xs.

It is given that mean is 8 and standard deviation is 4.

X+ X+ X X, X+ X

B =8 (1)

Mean.x =

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

. 1 .
¥, =3xle.x = 51 fori=1to 6

— WtV A4y
.. New mean, y=-1—-2 "6" =3 -&

3(x, +x, +x,+x, + 2, +:l:f.}

(i}

i =

(4): = :—Z[r —x)

i=l

y=3x
=13
3}

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

Z[l v,.—l?] =96
373

i=l

- rz(; ~y) =864
= !

lx864]=]44

Therefore, variance of new observations = (

Hence, the standard deviation of new observations is V144 =

Question 4:
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Given that _is the mean and o is the variance of n observations X1, X2 ... X,. Prove that the mean

. X . - .
and variance of the observations axi, ax,, axs ...ax,are 4¥and a* 02, respectively (a # 0).
Answer :

The given n observations are xj, x; ... X,.

Mean= ¥

. 2
Variance = ¢

Lo izln {:;:,—E}: (1)

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

i

Loy= I Zl - i”—‘] = E'l. =ax | xX= Z.‘L‘r

"o = H
Therefore, mean of the observations, axi, ax; ... ax,, is 2+,

Substituting the values of x;and ¥in (1), we obtain

Question 5:

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.
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Answer :
(i) Number of observations (n) = 20
Incorrect mean = 10

Incorrect standard deviation = 2

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

_ Correct sum a 192 _10.1

- Correct mean 19 19
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- 1, (e Y
Standard deviation o = \/ ZII‘ -— | le
i n

P |

1 L . o
= 2= /—In{:{}rreut x =10}
\ 20 2 ' ( ]
| 4 -
= 4 = — Incorrect ¥ x~ =100
20 Z.: '
= Incorrect D x.* = 2080
i=]

() Lid 5
~.Correct ) x” =Incorrect ¥ x° —(8)
=1 i=l1

= 208064
= 2016

C l‘Jll'l'E{JlZ_I.,l
n

2016 .
B HW—{H'J.I}

=+/106.1-102.01
=+/4.09

=2.02

o Correct standard deviatnon = J - [Ccrm‘:r.:t mcan}'

(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
. Correct mean = -~ -
20 20

f 2
. . . | I [ . I 11
Standard deviation o = [ — ¥ x° — —( X ] =
-2 2.5

1'“ =l n o=l
=2= \/z%lnmrrcct Zm —(10y°

1 A .,
4= -~ 2 10
=4 o Incorrect Zl.wl 100

= Incorrect Z x%=2080
—

. Correct ZI,: = Incorrect Z x° —[3]: +{]2}:
=1

i=l1 i=
=2080-64+144
=2160

[ = 2

. . [C m'rcctz x° ., 2

.. Correct standard deviation = .,ul ——=—"——(Correct mean)
H

20
=108-104.04
=+/3.96

=198

:\/Illﬁﬂ_{m.:}_*

Question 6:

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?

Answer :
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Standard deviation of Mathematics = 12
Standard deviation of Physics = 15
Standard deviation of Chemistry = 20

Standard deviation

« 100

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

-
C.‘u’.[in Mathemﬂtic}-‘.} = ;—5 100 =28.57

&
C.V.(in Physics ) = ;—;x 100 = 46.87

-

C.V.(in Chemistry ) =
‘ 40

)
w100 = 48,89
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.

Question 7:

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)

'l 100
= 2MW=—>% x
I{]{]; '

L]

= Y x, =20x100= 2000
i=1
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~ Incorrect sum of observations = 2000

= Correct sum of observations = 2000 — 21 —21 — 18 = 2000 — 60 = 1940

- Correct mean = Correct sum _ 1940 _ 20
100-3 97

Standard dexmtmn{u’ \/ Z X, ——(Z X, ]

L

=3= \Iﬁ x Incorrect ) x,” ~(20)’

= Incorrect)_x,” = 100(9+400) = 40900

Correct Z x°= Im:urr-:t:tz x,” (2 I} ~(18) 8

= 40900 - 441441324
= 39694

Correct ) x

- { Correct mean }3
H

. Correct standard deviation :\/

39694 2
—(20
97 (20)

=+/409.216-400
=+/9.216

=3.036
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