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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.

(ii) Attempt any four questions from Question

No. 1 to 6.

(iii) Use of calculators is not allowed.

(iv) All the symbols have their usual meaning.

1. (a) Find the first four moments for the following :

         3 6 8 10 18x    5

(b) Obtain the moment Generating function of

the random variable x having Probability

distribution :




  



for 0 < <1

( ) 2 – for 1 2

0 elsewhere

x x

f x x x

Also determine mean and variance of x. 

2. (a) Let X1, X2 ............ Xn be a random sample

from a Poisson distribution with parameter 

Obtain maximum likelihood estimator of  

(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

3. (a) Let X1, X2 ............ Xn be a random sample

from a normal distribution N(, 4). Find a

critical region for testing :

H0 : against H1 :  = ( > ) 5
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(b) An underground mine has 5 pumps installed

for pumping out storm water. The probability

of any one of the pumps failing during the

storm is 
1

8
. What is the probability that :

(i) At least two pumps will be working

(ii) All the pumps will be working during a

particular storm ? 5

4. (a) A skilled typist, on routine work, kept a

record of mistakes made per day during 300

working days (Give e–0.89
 = 0.411) :

Mistakes per Day No. of Days

0 143

1 90

2 42

3 12

4 9

5 3

6 1

Fit a Poission distribution to the above data

and hence, calculate the frequencies. 4

(b) The income of a group of 10,000 persons

was found to be normally distributed with

mean ` 750 p.m. and standard deviation of `

50. Show that of this group, about 95% had

income exceeding ` 668 and only 5% had

income exceeding ` 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

5. (a) The following results were obtained from

marks in statistics and in an examination :

Statistics Mathematics

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

(b) Let x and y be random variables having joint

probability density function :


1

( , )
2

f x y ;   0 y x 2
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Find :

(i) The marginal density function of

x and y.

(ii) Conditional density 
 
 
 

y
f

x
.

(iii) Check whether x are y are independent.

5

6. (a) 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 level of significance test whether the

dice is biased or not.

[Given  2
5,0.05 11.07 ]. 5

(b) 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 t(9)0.05 = 1.83] : 5

Students Marks in test-IMarks 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
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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 :

(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.

(ii) If the regression coefficients are 0.8 and 0.2

then the value of the correlation coefficient

is 0.4.

(iii) 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

colour is 
14

39
.

(iv) If the mean and variance of a Binomial

distribution are 40 and 36, then the value of :

n = 200 and p = 
1

10

(v) H : < where  is the mean of normal

distribution with variance 4, is a simple

hypothesis. 10

  MTE-11

chMhih (ch-Mh-ih-)

l=kar ijh{kk

twu] 2024

,e-Vh-bZ-11 : izkf;drk vkSj lkaf[;dh

le; : 2 ?k.Vs vf/kdre vad : 50

uksV %& (i) iz'u la[;k 7 vfuok;Z gSA

(ii) iz'u la[;k 1 ls 6 eas ls dksbZ pkj iz'u dhft,A

(iii) dSydqysVj dk iz;ksx djus dh vuqefr ugha gSA

(iv) lHkh ladsruksa ds lkekU; vFkZ gSA

1. (d) fuEufyf[kr Js.kh ds igys pkj vk?kw.kZ Kkr

dhft, % 5

         3 6 8 10 18x

([k) fuEufyf[kr izkf;drk caVu okys ;kn`fPNd pj x dk

vk?kw.kZ tud Qyu Kkr dhft, %
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


  



; 0< <1

( ) 2 – ; 1 2

0 ;

x x

f x x x

vU;Fkk

x ds ek/; vkSj izlj.k Hkh Kkr dhft,A 

2. (d) eku yhft, fd X1, X2 ............ Xn ,d Iokalk

caVu] ftldk izkpy gS] ls fy;k x;k ;kn`fPd izfrn'kZ

gSAdk vf/kdre laHkkfor vkdyd Kkr dhft,A



([k) fuEufyf[kr vkadM+ksa ls x vkSj y ds chp lglEcU/k

xq.kkad Kkr dhft, % 5

x y

1 8

3 12

5 15

7 17

8 18

10 20

3. (d) eku yhft, fd X1, X2 ............ Xn ,d izlkekU;

caVu  N(, 4) ls fy;k x;k ;kn`fPNd izfrn'kZ gSA

ifjdYiuk H0 :    fo#¼  H1 :  =

( > ) ds ijh{k.k ds fy, Økafrd izns'k Kkr

dhft,A 5

([k) ,d Hkwfexr [kku ls rwQku dk ikuh ckgj fudkyus ds

fy, 4 iai yxk, x, gSA izR;sd iai ds rwQku esa [kjkc

gksus dh izk;fDrk  
1

8
 gSA fuEufyf[kr izkf;drk Kkr

dhft, %

(i) de&ls&de ls 2 iai dke djsaxsA

(ii) ,d fo'ks"k rwQku esa lHkh iai dke djsaxsA 5

4. (d) ,d dq'ky VkbfiLV us 300 dk;Z fd, fnuksa esa vius

}kjk dh x;h xyfr;ksa dk fjdkMZ j[kk tks fuEufyf[kr

gS %

(fn;k gS e–0.89
 = 0.411) :
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izfrfnu xyfr;k¡ fnuksa dh la[;k

0 143

1 90

2 42

3 12

4 9

5 3

6 1

bl vkdM+ksa ds fy, Iokalk caVu fQj dh ft, vkSj bl

izdkj vko`fÙk Hkh Kkr dhft,A 4

([k) 10,000 O;fDr;ksa ds ,d lewg dh vk; ek/; ` 750

p.m. vkSj ekud fopyu ` 50 okys izlkekU; caVu esa

gSA n'kkZb, fd bl lewg esa yxHkx 95% O;fDr;ksa dh

vk; ` 668 ls vf/kd vkSj dsoy 5% O;fDr;ksa dh

vk; ` 832 ls vf/kd gSA lcls vf/kd 100 vehj

O;fDr;ksa esa ls U;wure vki Hkh Kkr dhft, %

fn;k gS % 6

  P(Z 1.64) = 0.4495,

  P(Z 0) = 0.5,

P(Z 2.33) = 0.49

5. (d) ,d ijh{kk esa izkIr lkaf[;dh vkSj xf.kr fo"k;ksa ds

vadksa }kjk izkIr ifj.kke fuEufyf[kr gS %

lkaf[;dh xf.kr

ek/; 47.5 39.5

ekud fopyu 16.8 10.8

r = 0.95

nksuksa lek{k;.k js[kkvksa dh lehdj.k Kkr dhft,A

x = 30 ds fy, y dk eku Hkh Kkr dhft,A 5

([k) eku yhft, fd x vkSj y nks ;kn`fPNd pj gSa ftudk

la;qDr izkf;drk ?kuRo Qyu fuEufyf[kr gS %


1

( , )
2

f x y ;   0 y x 2

fuEufyf[kr Kkr dhft, %

(i) x vkSj y dk lhekUr ?kuRo Qyu

(ii)
 
 
 

y
f

x
 dk izfrcaf/kr ?kuRo

(iii) x vkSj y dh Lokra=;rk dh tk¡p dhft,A 5
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6. (d) ,d ikls dks 276 ckj mNkyk tkrk gS] vkSj fuEufyf[kr

ifj.kke izkIr fd, tkrs gSa %

ikls ij n'kkZ;h la[;k vko`fÙk

1 40

2 32

3 29

4 59

5 57

6 59

 lkFkZdrk Lrj ij ijh{k.k dhft, fd iklk

vufHkur gS ;k ughaA

[fn;k x;k gS %  2
5,0.05 11.07]. 5

([k) 10 fo|k£Fk;ksa dks xf.kr dk ,d ijh{k.k fn;k x;kA

,d eghus mUgsa dqN vf/kd lgk;rk nh x;h vkSj

,d&nwljk ijh{k.k Hkh leku dfBu Lrj ij fy;k

x;kA 5% lkFkZdrk Lrj ij ijh{k.k dhft, fd

fo|k£Fk;ksa dks vf/kd lgk;rk ls ykHk gqvkA nksuksa

ijh{k.kksa ds vad fuEufyf[kr gS % 5

[fn;k x;k gS % t(9)0.05 = 1.83] :

fo|kFkhZ ijh{k.k-I ds vad ijh{k.k-II ds vad

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. fuEufyf[kr dFkuksa esa ls dkSuls dFku lR; vkSj dkSuls dFku

vlR; gSa \ vius mÙkj ds i{k esa ,d laf{kIr miifÙk ;k

izfrmnkgj.k nhft,A

(i) ;fn nks prqFkk±'k ds chp varj 8 gS] nksuksa prqFkk±'kksa dk

;ksxQy 22 gS vkSj ekf/;dk 10.5 gS rks fo"kerk xq.kkad

8 gksxkA

[ 14 ][ 13 ]
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(ii) ;fn nks lekJ;u xq.kkad 0.8 vkSj 0.2 gSa rks lglEcU/k

xq.kkad dk eku  0.4 gksxkA

(iii) ;fn ,d FkSys] ftlesa 8 dkyh vkSj 5 yky xsnsa gS] ls nks

xsansa fudkyh tkrh gS rks nksuksa xsanksa ds yky gksus dh

izkf;drk 
14

39
 gksxhA

(iv) ;fn ,d f}in caVu ds ek/; vkSj izlj.k Øe'k% 40

vkSj 36 gS rks n = 200 vkSj p = 
1

10
 gksxkA

(v) H : < tgk¡ izlj.k  4 okys izlkekU; caVu dk

ek/; gS] ,d lk/kkj.k ifjdYiuk gSA 10

***
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