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BACHELOR’S DEGREE 

PROGRAMME (BDP)  

Term-End Examination 

June, 2025 
Elective Course : Mathematics 

MTE-11 : PROBABILITY AND STATISTICS 

Time : 2 Hours  Maximum Marks : 50 

Weightage : 70% 

Note : (i) Q. 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 yield (in kg) of 100 plots in the form 

of grouped frequency distribution is 

given below : 

Yield (in kg) Frequency 

0—20 

20—40 

40—60 

60—80 

80—100 

6 

26 

35 

23 

10 

Calculate mean and standard deviation 

of the yield. 5 
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(b) If X and Y are independent random 

variables with moment generating 

functions 
X

M (t) any  Y
M t  

respectively,  then show that : 3 

     X Y X Y
M M .Mt t t


  

(c) Show that the function defined as : 

   6 1 ;f x x x 
   

0 1x   

is a probability density function. 2  

2. (a) Let a random variable X follows the 

following p.d.f. : 5 

  3 ; 0
0 ; 0

x

ke xf x
x


 


  

(i) Find k. 

(ii) Obtain mean and variance of X. 

(b) The probability that A hits a target is 

1

3
 and the probability that B hits it is 

2

5
. What is the probability that the 

target will be hit, if each one of them 

shoots at the target ? 3 
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(c) If P(A) = 0.26, P (B) = 0.35 and  

P (A and B) = 0.14, what is the value of 

P (A or B) ? 2 

3. (a) A binomial variable X satisfies the 

relation : 

9P X 4 P X 2          

when n = 6. Find the probability of 

success. Also, find mean and variance  

of X.   4 

(b) Let X1,X2, ........, Xn be random sample of 

size n from a distribution with p.d.f. : 

  
18 ; 0 1, 0,

0 ; elsewhere
x xf x
        

Obtain a maximum likelihood estimator 

of  .  4 

(c) I single letter is selected at random 

from the word ‘PROBABILITY’. What is 

the probability that it is a vowel ? 2 

4. (a) For geometric distribution : 6 

                

22
P X ;

!

xe
x

x



   
  

0,1,2,3......x     
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find : 

(i) Mean and variance of the 

distribution. 

(ii) P |X 2| 2     

(iii) a lower bound for the probability 

computed in part (ii). 

(b) In an intelligence test administered to 

1000 children, the average score is 42 

and standard deviation is 24. Find the 

number of children having score : 4 

(i) more than 60; and 

(ii) between 20 and 40 

[You may use the following values :  

 0.75 0.7734  ,     0 . 9 1 0 . 8 1 8 6   , 

 0.083   = 0.5331,  0.09 0.5359,    

 0.65 0.7422  ] 

5. (a) For 10 observations on price (X) and 

supply (Y), the following data was 

obtained : 

X 130,       Y 200,      2X 2 2 8 8  ,

2Y 5506   and XY 3467   
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Obtain the line of regression of Y on X 

and estimate supply when the price is 

16 units. 5 

(b) The following table gives the number of 

road accidents that occurred during the 

various days of the week : 5 

Day No. of Accidents 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

Sunday 

14 

15 

8 

20 

11 

9 

14 

Test whether the accidents are 

uniformly distributed over the week at 

1% level of significance.  

[You may use 
2

0.01,6
16.81  ]. 

6. (a) A factory produces a certain type of 

product by 3 machines. The respective 

daily production are : 

Machine X : 3000 units 
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Machine Y : 2500 units 

Machine Z : 4500 units 

Past experience shows 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. 5 

(b) Consider the following joint p.d.f.s :  

              
  2; 0 1,

0; otherwise
x yf x y   

   

(i) Find marginal distributions of X 

and Y. 2 

(ii) Check whether X and Y are 

independent or not. 2 

(iii) Find 
x

f
y

 
 
 

.  1 

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 
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(i) For two independent events A and B, if 

P(A) = 0.2 and P(B) = 0.4, then  

P (A  B) = 0.6. 

(ii) If T  is  an  unbiased  estimator  for   , 

then T2 is an unbiased estimator for 2 . 

(iii) If the moment generating function of  

X is 
232te , then  E X 0  and Var (X) = 64. 

(iv) If X1, X2, .........Xn is a random sample 

from a normal population with mean   

and variance 2 , then X  is normally 

distributed with mean   and  

variance 2 .   

(v) For a positively skewed distribution : 

 Mean < Median < Mode. 
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 MTE–11 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 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) lkadsrdksa ds vius lkekU; vFkZ gaSA 

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

1- (d) 100 IykWVksa dh iSnkokj (kg esa) dk lkewfgd 

ckjackjrk caVu fuEufyf[kr gS % 

iSnkokj (kg esa) ckjackjrk 

0—20 

20—40 

40—60 

60—80 

80—100 

6 

26 

35 

23 

10 

iSnkokj dk ek/; vkSj ekud fopyu Kkr dhft,A 5 
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([k) ;fn nks Lora= ;kn`fPNd pj X  vkSj Y  gSa ftuds 

vk?kw.kZ tud Qyu Øe'k%  X
M t  vkSj  Y

M t  

gSa] rks n'kkZb, fd      X Y X Y
M M .Mt t t


 A 3 

(x) n'kkZb, fd % 

   6 1 ;f x x x 
   0 1x    

}kjk ifjHkkf"kr Qyu ,d izkf;drk ?kuRo Qyu gSA 

    2  

2- (d) eku yhft, fd ,d ;kn`fPNd pj X  dk p.d.f. 

fuEufyf[kr gS % 5 

  3 ; 0
0 ; 0

x

ke xf x
x


 


 

 (i) k  Kkr dhft,A 

 (ii) X  dk ek/; vkSj izlj.k Kkr dhft,A 

([k)  A }kjk ,d y{; ij fu'kkuk yxkus dh izkf;drk 

1

3
 vkSj B  }kjk fu'kkuk yxkus dh izkf;drk 

2

5
 gSA 

og izkf;drk D;k gS fd y{; ij fu'kkuk yxsxk] ;fn 

muesa ls izR;sd y{; ij canwd pykrk gS \ 3 
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(x) ;fn    P A 0.26, P B 0.35   vkSj  

P(A  vkSj B ) 0.14  gS] rks P(A  ;k B ) dk 

eku D;k gS \ 2 

3- (d) ,d f}in pj X,  laca/k 9P X 4 P X 2 ,          

tgk¡ 6n  ] dks larq"V djrk gSA lQyrk dh 

izkf;drk Kkr dhft,A X  dk ek/; vkSj izlj.k Hkh 

Kkr dhft,A 4 

([k) eku yhft, fd vkdkj n  okyk ,d ;kn`fPNd 

izfrn'kZ 
1 2

X ,X ,.........,X
n

 fuEufyf[kr izkf;drk 

?kuRo Qyu okys caVu ls fy;k x;k gS % 

                  
1 0 1, 08 ;,

0 ;
xxf x

     
vU;Fkk

 

  dk vf/kdre laHkkfor vkdyd Kkr dhft,A 4 

(x) 'kCn ‘PROBABILITY’ ls ,d ,dy v{kj 

;kn`PN;k pquk tkrk gSA og izkf;drk D;k gS fd ;g 

,d Loj (vowel) gS \ 2 

4- (d) T;kferh; caVu  6 

      
22

P X ;
!

xe
x

x



   
  

0,1,2,3,......x   
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ds fy, Kkr dhft, % 

 (i) caVu ds ek/; vkSj izlj.k 

(ii) P |X 2| 2    

(iii) Hkkx (ii) esa ifjdfyr izkf;drk dk fuEu 

ifjc¼A  

([k) 1000 cPpksa ij fd, x;s ,d cqf¼ ijh{k.k dk ek/; 

Ldksj 42 vkSj ekud fopyu 24 gSA cPpksa dh og 

la[;k Kkr dhft, ftudk Ldksj % 4 

(i) 60 ls vf/kd gS_ vkSj 

(ii) 20 vkSj 40 ds chp gSA 

[ vki fuEufyf[kr ekuksa dk iz;ksx dj ldrs gS % 

 0.75 0.7734  ]      0.91 0.8186   ] 

 0.083   = 0.5331,  0.09 0.5359,    

 0.65 0.7422  ] 

5- (d) ewY;  X  vkSj iwfrZ  Y  ds 10 izs{k.kksa ds fy, 

fuEufyf[kr vk¡dM+s izkIr fd, x, % 

X 130,     Y 200,     2X 2288  ,

2Y 5506   ,oa XY 3467   

X  ij Y  dh lekJ;.k js[kk izkIr dhft, vkSj  

16 bdkbZ ewY; ds fy, iwfrZ fudkfy,A 5 
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([k) lIrkg ds fofHkUu fnuksa esa gksus okyh lM+d nq?kZVukvksa 

dh la[;k fuEufyf[kr rkfydk esa nh xbZ gS % 5 

fnu nq?kZVukvksa dh la[;k 

lkseokj 

eaxyokj 

cq/kokj 

c`gLifrokj 

'kqØokj 

'kfuokj 

jfookj 

14 

15 

8 

20 

11 

9 

14 

tk¡p dhft, fd 1% lkFkZdrk Lrj ij nq?kZVuk,¡ 

lIrkg ds fnuksa esa ,dleku cafVr gSaA 

[ vki 
2

0.01,6
16.81   dk iz;ksx dj ldrs gSaA] 

6- (d) ,d QSDVjh ,d fo'ks"k mRikn 3 e'khuksa }kjk cukrh 

gSA nSfud mRiknu Øe'k% gSa % 

e'khu X :  3000 bdkb;k¡ 

e'khu Y % 2500 bdkb;k¡ 

e'khu Z  % 4500 bdkb;k¡ 
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fiNyk vuqHko n'kkZrk gS fd e'khu X  }kjk fufeZr 

mRiknksa dk 1% ] e'khu Y  }kjk fufeZr mRiknksa dk 

1.2%  vkSj e'khu Z  }kjk fufeZr mRiknksa ds 2%  

mRikn [kjkc gSaA ,d mRikn ;kn`PN;k pquk tkrk gSA 

;fn pquk x;k mRikn [kjkc ik;k tkrk gS] rks og 

izkf;drk D;k gS fd ;g mRikn e'khu Y }kjk fufeZr 

gS \   5 

([k) fuEufyf[kr la;qDr p.d.f. ekfu, %  

  2 ; 0 1,
0 ;

x yf x y   


vU;Fkk
 

(i) X  vkSj Y  ds lhekar caVu Kkr dhft,A 2 

(ii) tk¡p dhft, fd X  vkSj Y  Lora= gSa ;k 

ughaA 2 

(iii) 
x

f
y

 
 
 

 Kkr dhft,A 1 
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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, %   5×2=10 

(i) nks Lora= ?kVukvksa A  vkSj B  ds fy, ;fn 

 P A 0.2  vkSj  P B 0.4  gS] rks 

 P A B 0.6   gksxkA 

(ii) ;fn T,   ds fy, ,d vufHkur vkdyd gS] rks 

2 2T ,  ds fy, ,d vufHkur vkdyd gksxkA 

(iii) ;fn X  dk vk?kw.kZ tud Qyu 
232te  gS] rks 

 E X 0  vkSj  Var X  64  gksxkA 

(iv) ;fn ek/;   vkSj izlj.k 
2  okyh ,d izlkekU; 

lef"V ls fy;k x;k ;kn`fPNd izfrn'kZ 

1 2
X ,X .........,X

n
 gS] rks X  ek/;   vkSj izlj.k 

2  ds lkFk izlkekU; :i ls cafVr gSA 

(v) ,d /kukRed :i ls fo"kefer caVu ds fy, % 

 ek/;   ekf/;dk   cgqyd 

× × × × × 


