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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2021

MTE-11: PROBABILITY AND STATISTICS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 7 is compulsory.

(i) Attempt any four questions from

Question Nos. 1 to 6.

(iii) Use of calculator is not allowed.

1. (a) The mean of 5 observations is 15 and the
variance is 9. If two more observations
having values — 3 and 10 are combined
with these 5 observations, what will be the
new mean and variance of the

7 observations ? 4

P.T.O.
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(b) Let X be a random variable with p.m.f.
given by the following table :

x p(x)
_9 3
20
1 4
20
0 6
20
1 4
20
9 3
20

Compute E (X2). 2

(¢) A factory produces certain type of product
by 3 machines. The respective daily

production figures are :
Machine X : 3000 units
Machine Y : 2500 units

Machine Z : 4500 units
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Past experience show that 1% of products
produced by machine X, 1.2% by machine Y and
2% by machine Z are defective. A product is
drawn at random. What is the probability that
it has been produced by machine Y, if the

drawn item is found to be defective ? 4
(a) For a continuous distribution whose
probability density function is given by :

F(x):%(Z—x); 0<x<2

find the expected value and variance of X.

4

(b) The following information about the two
samples drawn from two normal

populations is :
n = 6,%(x; —%) =602 ny =8
and Z(yi - 5)2 =58.4.

Construct 99% confidence interval for the
ratio of population variance. [You may use

F,7 0.005 = 3.97, F, 5 0.005) = 4.88]. 6

P.T.O.

3.
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(a) The following table gives the number of

road accidents that occurred during the

various days of the week : 5
Day No. of Accidents
Monday 14
Tuesday 15
Wednesday 8
Thursday 20
Friday 11
Saturday 9
Sunday 14

Test whether the accidents are uniformly
distributed over the week at 1% level of

significance.
[YOU may use X%.OI,G = 1681,
1017 = 18.48, x3 015 = 20.09].

(b) A single letter is selected at random from
the word ‘STATISTICS. What 1is the
probability that it is a vowel ? 2
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(a)

(b)
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Let X1, Xo, tevrvvvinnnn. , Xn» be a random
sample from a distribution with density
function :
F(%,0) - %e-x/& 0>0if x>0

o , otherwise

_ n
Show that X=—3X, is unbiased
N1

estimator for 0. 3

Show that the moment estimator and
maximum likelithood estimator are same
for the parameter 0 of the geometric

distribution whose p.m.f. is : 6
P(X=x)=0(1-0)";x=0,1,2&6 > 0.

The height of 100 students of a study
centre 1s approximately normally
distributed with mean 65 inches and
standard deviation 2.5 inches. Find the
number of students whose height is : 4

(1) less than 65 inches

(i1) between 60 inches and 70 inches.

P.T.O.

(a)

(b)
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[You may use 4)(1.5) = 0.9332,

d(z) = 0.9772 and d(2.5) = 0.9938, where
0(Z)=P(Z < 2).]

Find the most likely price in city A
corresponding to the price ¥ 70 in city B

from the following data :

City A | City B

Average price (in ) 65 67

Standard deviation 2.5 3.5

It is given that the correlation coefficient
between the prices of commodities in two

cities is 0.8. 3
The joint p. d. f. of two random variables X
and Y is given by : 5
9(1+x+y)

fl=) = 2(1+3c)4 (1+y)4’

0<x<ow 0<y<oo.

(1) Find the marginal distributions of X
and Y.
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(b)
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(11) Conditional distribution of Y for X = «.

(111) Check whether X and Y are

independent or not.

Suppose A and B are two equally strong
table tennis players. Which of the following

two events is more probable ? 2

(1) A beats B exactly in 3 games out
of 4.

(i1) A beats B exactly is 5 games out of 8.

For a distribution, the mean is 10, variance
is 16, skewness is + 1 and kurtosis is 4.
Obtain the first four moments about origin.
Also, interpret the nature of the

distribution. 6
Given the probability density function :

1.
f(x,@) =40’

0; otherwise

0<x<60

for testing the null hypothesis Ho : 6 =1
against Hi : 6 = 2by the mean of a single
observed value of x. Compute the sizes of
type I and type II errors if you choose the

critical region as 0.5 < x. 4

P.T.O.
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7. Which of the following statements are true or

false ? Give a short proof or a counter example

in support of your answer : 5%2=10

@)

(i)

(iii)

(iv)

V)

Mean square deviation about any arbitrary

value A is minimum when A is median.

Mean of Poisson distribution 1s 2 and

variance is 3.

There exists a random variable X for which

P |:},l—2(5 <X< |J.+2G:| =0.5.

If X has the distribution N (10, 9) and if
Y = 5X + 3, then Y has distribution
N (53, 81).

In a problem of testing of a simple
hypothesis against a simple alternative, if
the probability of type I error is known to
be 0.06, then the power of test will be 0.94.
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wAq udren
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THEE-11 : Wifdehar 3k AifeTent

IFTT 3HF : 50

T () 9 G 7 Afrerd 2

(i) 9 W& 1 ¥ 6 dh HIE TR TH
TS|

(iii) ARl 1 FAN HE HT gAfd TEl
2l

1.

(%) 5 YU 1 HIEA 15 SR TEO 9 7| AR
T YO —3 S 10 HAl oA T 5 YUl
A R Sig 53 9@ €, @ = 7 S W

T WA 3R W01 1 BN 2 4

P.T.O.
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(@)"M difeg fe X f=fafad p.m.f. o @&
qrgfessh =X - 2
x p(x)

9 3

20

_q 4

20

0 6

20

1 4

20

9 3

20

[aWa

E(Xz) qRahferd shifeTd|
() Tk el 3 HYAl g Th o9 WHR W

SAR S 21 Yiafed sAE T SR %

T X : 3000 ThEAT
3T Y : 2500 ThiEAl

3T Z : 4500 ShRTZAT
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fymenn e9d swiar @ f& @wefie X @
1%, e Y 9§ o9 1.2% 3R #9i9 Z 9
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(F)TH A« & A-Ta & § gg 9s®

et & "Wew frefataa arifeeer | <

T 2% IAR TUE Tl TH ST AT ™ 5
< TN o Wifgskar @ ® T 9w Aeia Yy fe TeeTSl &1 wEen
¥ o ©, AfE FewTen T 3 e § 2 4 P 14
2. (H)Th Hdq s SEh1 FifFehdl o Sl TR 15
freferfea @ - 4 FHER 8
f(x):%(Z—x); 0<x<2 JEeqfd 20
HIETLIE 11
X 1 JoARd " SR TEH 1 i)
NIEEIE 9
(@3 JEE sl § fau g gfaged
faar 14
g frefafed 2 6

1% 9igehdl &R W 9geIur Hifew fw

~

n =6, 2(x;—x)° = 60.2 C e . - .
gecHly Mi4le | UenHHIH Iddid %|

W n,=83(y-y) =584
qafe JEOn & U & faw 99% W
fogemedr  AqU@l dd SifS@l [ 3™

[T 1016 = 16.81,1% 017 = 18.48,
Bows = 20.09 A T TR H HhA F]
(@) W= ‘STATISTICS § ¥ Tk 37eR IG5

Fi5.7) (0.005) = 3:97 F75)(0.005) = 4:88 1

ElREXl g fw
AN Y Hehd B 1] R = S

38R T (Vowel) B ? 2

P.T.O.
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(M 7w TR XX, e, X
frafafad =M@ weM o Td §ed ¥
feran T Agfese giaes ®

n

le"‘/e, 06>0,x>0

f(x,0)=10
0
W 5 X =LY X, % forw w s
kT T - 3
(%)M fF p.mf. : 6

P(X=x)=0(1-0);
x=01,24ddM06 >0

gl S ded & e @ o fou
Ul okl SR eAfuhdw Henfaa
AeheTeh 9 &

(@)U 3 S & 100 foenfelai =1 =
T T sed H ¢ fSEer "
65 39 R A foEer 2.5 T™ Bl A
foanfefal =1 wenm 3| wifsw S
ﬁ]‘s‘: 4
G 6539 9 wH R
(i) 60 39 3R 70 9 & o= B

P.T.O.
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a9 WH wRd €O g, = 0.9382,
by = 09772 HR ¢, = 09938, @I

0(2) = P(Z<2)l

(%) frfafeaa stiwsl @ s B H 2 70 A
% WA W A & Ifiehan grdifed o
&A@ HifeT

I A | I B
3T T (R H) 65 67
EIEC A EEE 2.5 3.5
T WEY & oA & g HeddH i
o o @ Wi 0.8 21 3
(@) agfess w0 X IR Y &1 995 p.d.f.
frefafed € - 5
F(29) - 9(1+x+y)

2(1+x) (1+y)"
0<x<mw0Ly<w

() X R Y % @9 s Jd sifu
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(i) Y &1 X = x & fou gufqey &9 @
|

(i) SifF ISt fF X IR Y s & o
T

(1) 7H ifS foF A @R B T ofaw Fw =

qufies faeret €1 fefafad @ seet o

§ SH-d T st wifiew § 2 2
(i) AB® 4499 3H 3 Tall § e B
(i) A,B & 8§ 9 3w 5 @ell § ol 2

. (F)TH § wm OAEA 10, TR 16, ST

+ 1 3R hehgar 4 B Heiferg & wel Teed
IR AT A HISC ded i FRfd ot
ERIEY 6

(@)x & Th U0 UH & Hed g Fesoig

Iiehed T H,:0=1 faes H,:0=2 @&
e & fau fafafea wifgsar w9
o o T @

)
IN
x

IN
D

f(x,0) =

o Dl

Ife hifaeh 29 0.5 <x ©, @ YHR I 3R
YRR 11 Ffe Ad sifsg) 4

P.T.O.

[16] MTE-11

7. frefafad soal § 9 -9 FUd T 3R
HIF-U HUF IEF § ? AU SW H TH HiEw
Iqafa =1 gfa-3<eo fST . 5x2=10

i)

(i1)

(iii)

(iv)

(v)
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ot o1 A = Wy W= T foued
=[dH Bl @ W A A 8l

WTEl "2 T WA 2 3R TE 3 R
9 gfess WX X w1 efe B @
S T P [p - 20 < X < p+20] = 0.5,
Ifg X T & N (10, 9) § IR Y=5X + 3
? @ Y &1 @ N (53, 81) BN

WA dhfeasds & faeg W dieed &
The0 H FEEAT ° A YR 1 Yfg
W 0.06 €, A GO H & 0.94
B

3,630



