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BACHELOR’S DEGREE 

PROGRAMME  

(BDP) 

Term-End Examination 

December, 2025 

(Elective Course : Mathematics) 

MTE-11 : PROBABILITY AND STATISTICS 

Time : 2 Hours  Maximum Marks : 50 

Weightage : 70% 

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

 (ii) Attempt any four questions from  

Q. Nos. 1 to 6. 

 (iii) Symbols have their usual meanings. 

 (iv) Use of calculator is not allowed. 

1. (a) The marks (out of 100) of 25 students in 

an exam are given below : 6 

40, 65, 57, 12, 26, 42, 75, 49, 50, 35, 

52, 42, 15, 70, 63, 40, 38, 56, 60, 70,  

51, 15, 44, 42, 22 

(i) Prepare frequency distribution of 

the marks. Take the first class 

interval as 10—20. 
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(ii) Construct ‘less than’ and ‘more 

than’ cumulative frequency 

distributions. 

(iii) Estimate the proportion of students 

who got : 

(A) less than 50 marks. 

(B) more than 70 marks. 

(b) An incomplete distribution is given 

below :   4 

Class  Frequency 

0—10 10 

10—20 20 

20—30 ? 

30—40 40 

40—50 ? 

50—60 25 

60—70 15 

Total 170 

Find out missing frequencies if median 

value is 35.  
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2. (a) In a certain distribution, the first four 

central moments are 0, 16, –64 and 162 

respectively. Calculate 1b  and 2b  

coefficients. Check whether the 

distribution is skewed.  3 

(b) A and B appear in an interview for two 

vacancies for the same post. The 

probability of selection of A is 
1

5
 and 

that of B is 
2

5
.  

 Find the probability that : 

4 

(i) both A and B will be selected. 

(ii) at least one of them will be 

selected. 

(c) Let p.m.f. of a random variable X is :  

     

3
( ) ;

10

x
f x


      x = –1, 0, 1, 2 

Calculate E(X) and 2E(X ).  Also, find 

 
 

2E (4X 5) .  3 
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3. (a) Show that the moment generating 

function of the  Poisson distribution 

with parameter m is : 3 

( 1)
XM ( )

tm et e    

(b) The height of students follows 

approximately a normal distribution 

with mean 155 cm and standard 

deviation 5. Find the probability that a 

student at random has height : 4 

(i) less than 150 cm. 

(ii) between 150 cm and 160 cm 

(You may use  (–1) = 0.1587 and  

 (1) = 0.8413.) 

(c) Let 1 2X ,X ,.....,Xn  be a random sample 

from a distribution with density 

function : 3 

 
  

 



/1
; 0, 0

( )

0 ; otherwise

xe x
f x   

Show that 
1

X Xi
n

   is an unbiased 

estimator for . 



 [ 5 ] MTE–11 

B–1770/MTE–11 P. T. O. 

4. (a) Suppose a bivariate random variable  

(X, Y) has the joint density function : 5 

                 
2 2( )( , ) 4 ;x yf x y xye      0, 0.x y   

(i) Find the marginal distributions of 

X and Y. 

(ii) Find the condition distribution  

f (
x

y
). 

(iii) Show that X and Y are independent. 

(b) If 1 2X ,X ,.....,Xn  is a random sample of 

size n from a Poisson distribution with 

parameter m, then find maximum 

likelihood estimator of m. 5  

5. (a) Let 1 2X ,X ,.....,Xn  be a random sample 

from a normal distribution N (, 1) 

whose p.d.f. is given by : 6 

              
 




21
( )

2
1

( ) ;
2

x
f x e

   
     x   

Obtain critical region for testing 

0 0H :     against 1 1H :    1 0( )    

using Neyman-Pearson lemma. 
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(b) The following data are about the sales 

and advertisement expenditure of a 

firm :  4 

 Sales (in 

crores of `) 

Advertisement 

expenditure 

Mean 40 6 

Standard 

deviation 
10 1 

Coefficient of correlation (r) = 0.9. 

(i) Obtain two regression equations. 

(ii) Estimate the sales for a proposed 

advertisement expenditure of ` 4 

crores.  

6. (a) Let X a be negative exponential 

variable having probability density 

function : 6 

         



 


/21
; 0

( ) 2

0 ; otherwise

xe x
f x  

(i) Find mean () and variance 2( )   

of X. 
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(ii) Obtain the lower limit of 

P X 3      using Chebyshev’s 

inequality. 

(iii) Compare (ii) with its exact value. 

(b) A random number generator produces 

U (0, 1) random numbers are as  

follows : 4 

Class Frequency 

0—0.2 8 

0.2—0.4 6 

0.4—0.6 9 

0.6—0.8 9 

0.8—1.0 8 

Apply Chi-square test that random 

numbers come from uniform 

distribution at 5% level of significance. 

[You may use 
2
0.05,4 9.488  .]  

7. Which of the following statements are true 

or false ? Give a short proof or a counter- 

example in support of your answer : 10 

(i) Weather data recorded by the 

Department of Meterology and used by 
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the investigator for writing a Ph. D. 

thesis, is primary data for the 

investigator.  

(ii) If a card is selected from a well-shuffled 

deck, then probability of drawing a king 

is 
1

.
13

 

(iii) If the variables X and Y are 

independent, then the coefficient of 

correlation between them is 1. 

(iv) The expectation of the number on an 

unbiased dice when thrown is 
7

.
2

 

(v) The variance of binomial distribution 

with parameter 
1

5,
2

 
 
 

 is 
5

.
4
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 MTE–11 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 2025 

(,sfPNd ikB~;Øe % xf.kr) 

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

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

      Hkkfjrk % 70  

uksV % (i) iz'u la- 7 djuk vfuok;Z gSA 

 (ii) iz'u la- 1 ls 6 rd dksbZ pkj iz'u dhft,A 

 (iii) ladsrdksa ds vius lkekU; vFkZ gaSA 

 (iv) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

1- (d) ,d ijh{kk esa 25 fo|k£Fk;ksa ds vad (100 esa ls) 

fuEufyf[kr gSa % 6 

40, 65, 57, 12, 26, 42, 75, 49, 50, 35, 52, 

42, 15, 70, 63, 40, 38, 56, 60, 70, 51, 15, 

44, 42, 22 
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(i) vadksa dk ckjackjrk caVu rS;kj dhft,A igyk 

oxZ varjky 10&20 yhft,A 

(ii) ^ls de* vkSj ^ls vf/kd* lap;h ckjackjrk 

caVu dh jpuk dhft,A 

(iii) mu fo|k£Fk;ksa dk lekuqikr Kkr dhft,] 

ftuds % 

(A)  vad 50 ls de gSaA 

(B)  vad 70 ls vf/kd gSaA 

([k) fuEufyf[kr viw.kZ caVu yhft, % 4 

oxZ ckjackjrk 

0—10 10 

10—20 20 

20—30 ? 

30—40 40 

40—50 ? 

50—60 25 

60—70 15 

;ksx 170 
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;fn ekf/;dk 35 gS] rks yqIr ckjackjrk,¡ Kkr 

dhft,A 

2- (d) ,d fo'ks"k caVu esa] igys pkj dsaæh; vk?kw.kZ  

Øe'k% 0] 16] &64 vkSj 162 gSaA xq.kkad 1b  vkSj 

2b  Kkr dhft,A tk¡p dhft, fd caVu oS"kE; gS ;k 

ughaA   3 

([k) A vkSj B ,d gh in ij nks fjDr txgksa ds fy, 

lk{kkRdkj esa mifLFkr gksrs gSaA A ds p;u dh 

izkf;drk 
1

5
 gS vkSj B ds p;u dh izkf;drk 

2

5
 gSA 

og izkf;drk Kkr dhft, fd % 4 

(i) A vkSj B nksuksa dk p;u gksxkA 

(ii) muesa ls de ls de ,d dk p;u gksxkA 

(x) eku yhft, fd ;kn`fPNd pj X dk p.m.f. %  

      

3
( ) ;

10

x
f x


  x = –1, 0, 1, 2  

gSA E(X) vkSj 
2E(X )  Kkr dhft,A 

 
 

2E (4X 5)  Hkh Kkr dhft,A 3 
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3- (d) n'kkZb, fd m izkpy okys IokW;lka caVu dk vk?kw.kZ 

tud Qyu 
( 1)

XM ( )
tm et e   gksxkA 3 

([k) fo|k£Fk;ksa dh yackbZ 155 cm ek/; vkSj 5 ekud 

fopyu okys izlkekU; caVu ds lfUudVu gSA og 

izkf;drk Kkr dhft, fd ,d ;kn`PN;k pqus x, 

fo|kFkhZ dh yackbZ % 4 

(i) 150 cm ls de gSA 

(ii) 150 cm vkSj 160 cm ds chp gSA 

[vki  (–1) = 0.1587 ,oa  (1) = 0.8413 dk 

iz;ksx dj ldrs gSaA] 

(x) eku yhft, fd ,d ;kn`fPNd izfrn'kZ 

1 2X ,X ,.....,Xn  fuEufyf[kr ?kuRo Qyu okys 

caVu ls fy;k x;k gS % 3 

 
  

 



/1
; 0, 0

( )

0 ;

xe x
f x

vU;Fkk

 

n'kkZb, fd 
1

X Xi
n

  ;  dk ,d vufHkur 

vkdyd gSA 
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4- (d) eku yhft, fd ,d f}pj ;kn`fPNd pj (X, Y) dk 

la;qDr ?kuRo Qyu % 5 

       
2 2( )( , ) 4 ;x yf x y xye    0, 0x y    

gSA 

(i) X vkSj Y ds lhekar caVu Kkr dhft,A 

(ii) izfrcaf/kr caVu  
x

f
y

 
 
 

 Kkr dhft,A 

(iii) n'kkZb, fd X vkSj Y Lora= gSaA 

([k) ;fn 1 2X ,X ,.....,Xn , m izkpy okys IokW;lka caVu 

n vkdkj ls fy;k x;k ,d ;kn`fPNd izfrn'kZ gS] rks 

m dk vf/kdre laHkkfor vkdyd Kkr dhft,A 5 

5- (d) eku yhft, fd 1 2X ,X ,.....,Xn , N (, 1) okys 

izlkekU; caVu ls fy;k x;k ,d ;kn`fPNd izfrn'kZ 

gS ftldk p.d.f. fuEufyf[kr gS % 6 

            
21

( )
2

1
( ) ;

2

x
f x e x

 
      


 

1 1H :    1 0( )    ds fo#¼ 0 0H :     

ds ijh{k.k ds fy, useku&ih;lZu izesf;dk dk iz;ksx 

djds Økafrd izns'k fudkfy,A 
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([k) ,d QeZ dh fcØh vkSj foKkiu esa yxs [kpsZ 

fuEufyf[kr vk¡dM+ksa esa fn, x, gSa % 4 

 fcØh (djksM+  

` esa) 

foKkiu [kpZ 

ek/; 40 6 

ekud fopyu 10 1 

lglaca/k xq.kkad (r) = 0.9A 

(i) nks lekJ;.k js[kk,¡ izkIr dhft,A 

(ii) izLrkfor foKkiu [kpZ ` 4 djksM+ ds fy, 

fcØh vkdfyr dhft,A 

6- (d) eku yhft, fd X ,d ½.kkRed pj?kkrkadh; gS 

ftldk izkf;drk ?kuRo Qyu % 6 




 


/21
; 0

( ) 2

0 ;

xe x
f x

vU;Fkk

 

gSA  

(i) X dk ek/; () vkSj izlj.k 
2( )  Kkr 

dhft,A 
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(ii) 'ksch'kso vlfedk dk iz;ksx djds 

P X 3      dh fuEu lhek fudkfy,A 

(iii) Hkkx (ii) ds eku dh Bhd eku ls rqyuk 

dhft,A 

([k) ,d ;kn`fPNd la[;k tfu= fuEufyf[kr U (0, 1) 

;kn`fPNd pj fu£er djrk gS % 4 

oxZ ckjackjrk 

0—0.2 8 

0.2—0.4 6 

0.4—0.6 9 

0.6—0.8 9 

0.8—1.0 8 

dkbZ&oxZ dk iz;ksx djds ijh{k.k dhft, fd 

;kn`fPNd la[;k,¡ 5% lkFkZdrk Lrj ij ,dleku 

caVu ls yh x;h gSaA 

[vki 
2
0.05,4 9.488   dk iz;ksx dj ldrs gSaA] 
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7- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; ;k vlR;  

gSa \ vius mÙkj ds i{k esa laf{kIr miifÙk ;k izfr&mnkgj.k 

nhft, %   10 

(i) ekSle foHkkx }kjk fjdkMZ fd;s x;s vk¡dM+s ,d 

vUos"kd }kjk Ph. D. Fkhfll fy[kus ds fy, iz;ksx 

fd;s x;s] vUos"kd ds fy, ;g izkFkfed vk¡dM+s gSaA 

(ii) ;fn ,d vPNh QSaVh gqbZ rk'kksa dh xM~Mh ls ,d iÙkk 

pquk tkrk gS] rks ,d ckn'kkg fudyus dh izkf;drk 

1

13
 gksxhA 

(iii) ;fn pj X vkSj Y Lora= gSa] rks muds chp lglaca/k 

xq.kkad 1 gksxkA 

(iv) ,d vufHkur ikls dks Qasdus ij vk;h la[;k dh 

izR;k'kk 
7

2
 gSA 

(v) izkpy 
1

5,
2

 
 
 

 okys f}in caVu dk izlj.k 
5

4
 gksrk 

gSA 

× × × × × 

 


