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MTE-11

BACHELOR'S DEGREE PROGRAMME

(BDP)
Term-End Examination

June, 2024

MTE-11 : PROBABILITY AND STATISTICS

Time : 2 Hours

Maximum Marks : 50

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

(b)

(i) Attempt any four questions from Question

No. 1 to 6.
(i) Use of calculators is not allowed.
(iv) All the symbols have their usual meaning.

Find the first four moments for the following :

X 3 6 8 10 18 5

Obtain the moment Generating function of
the random variable x having Probability

distribution :

P.T.O.
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x for 0<x<l
f(x)=<2—-x for 1<x<2

0 elsewhere

Also determine mean and variance of x. 5

(a) Let Xy, X5 ceoeeeeenen X,, be a random sample
from a Poisson distribution with parameter A.
Obtain maximum likelihood estimator of A.. 5

(b) Find the coefficient of correlation between
x and y for the following data : 5

X y
1 8
3 12
5 15
7 17
8 18
10 20
(a) Let Xy, X5 ceoeeeeennn X,, be a random sample

from a normal distribution N(u, 4). Find a
critical region for testing :

Ho:p=pgagainst Hy : p=p(n; > pp) 5



4.

(b)

(a)
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An underground mine has 5 pumps installed
for pumping out storm water. The probability
of any one of the pumps failing during the

1
storm is g What is the probability that :

(i) At least two pumps will be working

(i)  All the pumps will be working during a

particular storm ? 5

A skilled typist, on routine work, kept a
record of mistakes made per day during 300
working days (Give ¢ 089 =0.411) :

Mistakes per Day No. of Days

0 143
1 90
2 42
3 12
4 9
5 3

6 1

(b)

Fit a Poission distribution to the above data

and hence, calculate the frequencies. 4

The income of a group of 10,000 persons

was found to be normally distributed with
P.T.O.

(a)

(b)
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mean X 750 p.m. and standard deviation of X
50. Show that of this group, about 95% had
income exceeding I 668 and only 5% had
income exceeding X 832. Also find the lowest
income among the richest 100. 6
Given: P(Z <1.64) =0.4495,
P(Z <£0)=0.5,
P(Z £2.33) =0.49
The following results were obtained from

marks in statistics and in an examination :

Statistics MathematicJ

Mean 47.5 39.5
Standard deviation 16.8 10.8

r=0.95

Find the both regression equations. Also

estimate the value of y for x = 30. 5

Let x and y be random variables having joint

probability density function :

1
f(X,y)=5; 0<y<x<2



6.

(a)
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Find :
(i) The marginal density function of

x and y.

(i) Conditional density S (%j .

(i) Check whether x are y are independent.
5

A dice is thrown 276 times and the result of

these throw are given below :

Number appeared on die Frequency
1 40
2 32
3 29
4 59
5 57
6 59

At 5% level of significance test whether the

dice is biased or not.
[Given X%,0.0S =11.07]. 5

P.T.O.

(b)
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10 students were given a test in mathematics.
They were given a month’s further support
and a second test of equal difficulty was held
at 5% level of significance. Test whether the
marks give evidence, that the students have

been benefited by the extra support.

The marks in both the test are given below :

[Given #(9)g o5 = 1.83] : 5
Students [Marks in test-I[Marks in test-II

1 68 71

2 25 39

3 58 59

4 56 59

5 64 57

6 55 68

7 57 69

8 69 76

9 34 43

10 44 39




7.
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Which of the following statements are true or

false ? Give a short proof or a counter example in

support of your answer :

(i) If the difference between two quartiles is 8,
sum of two quartiles is 22 and median is 10.5

then the coefficient of skewness is 8.

(i) If the regression coefficients are 0.8 and 0.2
then the value of the correlation coefficient
1s 0.4.

(i) If a bag containing 8 black and 5 red balls,
two balls are drawn at a time, then the
probability that both the balls are of the red

14

colour is ——

39°

(iv) If the mean and variance of a Binomial

distribution are 40 and 36, then the value of :

1
n=200andp=E

(v) H:p <pgy where p is the mean of normal
distribution with variance 4, is a simple

hypothesis. 10

P.T.O.
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SrEidt (it € t.)
AT uLrer
ST, 2024
T2t 3-11 : WifeRar iR wifeTent

qag ;2 qu2 Aferay 3T - 50

M - () U e 7 A ¥
(i) T EEH 1 96 H F DR AR I hifeC |
(i) TR T WA HLA 1 SFAT Tl T
(iv) Tt Gehadl & g o ¥

1. (%) ffafeq 9o & W =R omeEl ¥«
I 5

X 3 6 8 10 18

(@) fr=fafea ol s are agfess =) x &1
STE0 Seh et 14 hitaT :
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x 5 0<x<l1
f(x)=<2-x ; 1<x<2
0 ; =@
x & HIEF 3R GEOT off A1d Sifs 5
(%) 99 T fF X, Xy e, X, T @

de, frment wr=rat A%, @ fen mn wgfen ufaest
T A H1 Sfenaq Hfad stieheteh A1 SHITST |

5
(@) frefafed oiwsl | x IR y & o= Ty

Ol AT ST 5
X y
1 8
3 12
5 15
7 17
8 18
10 20

P.T.O.

3.

()

(@)

()
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AH ST R X, Xy e, X, Th JEHE=
T N(u, 4) 9 faan mn agfees afaest ¥
e Hy @ po= po faes Hy @ op =
pi(ky > po) ® TI&W % foaq Hifes F<1 A
SHifoTT | 5
T YT @ | & H 9 Al HReH &
feTT 4 99 TIT Y ¥ | IAE 9 B THA H BRE

BN I YR %%lﬁmﬁf@ﬁuﬁwaﬁ

HIfT

() HH-9-FA | 2 99 HMH KA |

(i) TH fov™ qEE § 9ft 99 W KGNS
T I <A T 300 wE R A § o
g1 &1 Tl erfadi o Rewre Tan s frefafea
g

(R g e 0-89=0.411) :
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0 143

1 90

2 42

3 12

4 9

5 3

6 1
TH TSl o fog @ sed iR &t ST iR 38
YR 3Tghd ot 7d i 4

(@)

10,000 AR & Tk HHE i 3T =124 X 750
p.m. 3R T fa=er 3 50 arel JaH = e §
T | TuIisE T 30 Tqg | o1 95% =fFal Hi
3 T 668 & 31 IR Shaw 5% Al i
3 % 832 | sIfyss §1 geW sAfas 100 3R
el § T =Aaq oY off T HIT
QI 6
P(Z < 1.64) = 0.4495,
P(Z <0)=0.5,

P(Z < 2.33) = 0.49
P.T.O.

[12]
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(F) TH glen § i gifegsht IR nforg faw=i &

3Teni g0 T g frefated ¢
Hifteant e
e 47.5 39.5
Ak forerer 16.8 10.8
r=10.95

ST LTI el i HHIHO A i |
x =30 faT y &1 99 «ff Fd wIfST

(@) AF fifee foh x 3Ry @ agfess =R T
G Wi aehdl S %o Fefafed ©

1
f(xay)ZE; 0<y<x<2

fr=fafea I sifs :

(1)

(ii)

x 3R y 1 FH T e

f@j 1 Tlcsied =cel

(i) x 2R y FT WA DI SAF BT |

5

5



6.

(%)

[ 13 ] MTE-11

Teh I oh1 276 IR IS Sl &, 3R Frefafed
o 9T fhT Sd €

TE T quTEt W smgfa
1 40
2 32
3 29
4 59
5 57
6 59

(@)

5% greferar &R 9 Tdewr sitsw o o
JFRT ® A1 7R |

[fem T &+ 93 05 = 11.071. 5

10 foa=nfertt =1 wifora 1wk w)ieror fe=m T
T AEH It HD AYw HWed § T R
Th-qHU T ff §AF s ®WR W faen
T 5% Wefdhdl ¥ W g &witee o
faenféal =1 sifeer wem@ ¥ @9 gem S
e & s F=fafed ¢ 5
[feam 21 % £ 4(9)g o5 = 1.83] :

P.T.O.
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foemet WUl o 3feh  TITUT-II & 3ieh

1 68 71
2 25 39
3 58 59
4 56 59
5 64 57
6 55 68
7 57 69
8 69 76
9 34 43
10 44 39

7.

frefafed weml § § B H9F 9 3R DY HoH

ITH § 7 I SW B Uy H TH wiew qufd =

EIRES RIS

() afc < =guter & &g iR § T, I wgeten @
ATRe 22 ¥ 3R wifeaeht 10.5 & A faomar qones
8 B |



(ii)

(iif)

(iv)

V)
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Ife < THISEA TN 0.8 3R 0.2 ¥ A Hegwry
Tk 1 HE 0.4 BT |

Ife Tk o, Fogd 8 el SRS AA R R, A
B O B 2 o e | ) < e | S B e

14

‘;ITF&IWE_@T?H

Ife w fgue 9 & Aeg iR gE HHS: 40
1

35ﬁT36%?hn=20035ﬁTp=E B |

H: < pg, STl g TH0 4 916l GHIE S
1A §, Teh FIR JiehedH T ¥ | 10

skkok



