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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. 

 (ii) 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 
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(b) Let X be a random variable with p.m.f. 

given by the following table :  

x ( )p x   

– 2 3
20

  

– 1 4
20

  

0 6
20

  

1 4
20

  

2 3
20

  

Compute E (X2). 2 

(c) 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 

2. (a) For a continuous distribution whose 

probability density function is given by :  

      
( ) ( )= −

3F 2 ;
4
xx x

   
≤ ≤0 2;x   

find the expected value and variance of X.  

4  
(b) The following information about the two 

samples drawn from two normal 

populations is :  

                 ( )= Σ − =2
1 6, 60.2,in x x =2 8n   

 and   ( )2 58.4iy yΣ − = .  

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

F(5, 7) (0.005) = 3.97, F(7, 5) (0.005) = 4.88]. 6 
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3. (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 

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 χ =2
0.01,6 16.81,  

χ =2
0.01,7 18.48,  2

0.01,8 20.09χ = ]. 

(b) A single letter is selected at random from 

the word ‘STATISTICS’. What is the 
probability that it is a vowel ? 2 
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(c) Let X1, X2, ................, Xn be a random 

sample from a distribution with density 

function : 

( )
− θ⎧ θ > >⎪θ = θ⎨

⎪⎩

/ ,1 0 if  0,
0 , otherwise

xe xf x  

Show that 
1

1X X
n

i
in =

= ∑  is unbiased 

estimator for θ . 3 

4. (a) Show that the moment estimator and 
maximum likelihood estimator are same 

for the parameter θ  of the geometric 

distribution whose p.m.f. is : 6  

               ( ) ( )P X 1 xx= = θ − θ ; = 0,1, 2 &x θ > 0.  

(b) The height of 100 students of a study 

centre is approximately normally 

distributed with mean 65 inches and 

standard deviation 2.5 inches. Find the 

number of students whose height is : 4 

(i) less than 65 inches 

(ii) between 60 inches and 70 inches. 
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[You may use ( )φ =1.5 0.9332 , 

( )φ =2 0.9772  and ( )φ =2.5 0.9938 , where 

( ) ( )φ = ≤Z P Z .z ] 

5. (a) 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 

(b) The joint p. d. f. of two random variables X 

and Y is given by : 5 

( ) ( )
( ) ( )4 4
9 1

, ;
2 1 1

x y
f x y

x y

+ +
=

+ +
  

0 , 0x y≤ < ∞ ≤ < ∞ . 

(i) Find the marginal distributions of X 

and Y. 
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(ii) Conditional distribution of Y for X = x. 

(iii) Check whether X and Y are 
independent or not. 

(c) Suppose A and B are two equally strong 
table tennis players. Which of the following  
two events is more probable ? 2 

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

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

6. (a) 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 

(b) Given the probability density function : 

( )
1 ; 0,
0; otherwise

xf x
⎧ ≤ ≤ θ⎪θ = θ⎨
⎪⎩

  

for testing the null hypothesis H0 : 1θ =  
against H1 : 2θ = by 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   
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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) Mean square deviation about any arbitrary 

value A is minimum when A is median. 

(ii) Mean of Poisson distribution is 2 and 

variance is 3. 

(iii) There exists a random variable X for which 

P 2 X +2µ − σ ≤ ≤ µ σ⎡ ⎤⎣ ⎦  = 0.5. 

(iv) If X has the distribution N (10, 9) and if 

Y = 5X + 3, then Y has distribution 

N (53, 81). 

(v) 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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      MTE-11 

Lukrd mikf/ dk;ZØe (ch-Mh-ih-) 

l=kkar ijh{kk 

twu] 2021 

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

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

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

 (ii) iz'u la[;k 1 ls 6 rd dksbZ pkj iz'u 

dhft,A  

 (iii) dSydqysVjksa dk iz;ksx djus dh vuqefr ugha 

gSA  

1- (d)  5 izs{k.kksa dk ekè; 15 vkSj izlj.k 9 gSA ;fn 

nks izs{k.k 3−  vkSj 10 ekuksa okys bu 5 izs{k.kksa 

esa vkSj tksM+ fn;s tkrs gSa] rks bu 7 izs{k.kksa dk 

u;k ekè; vkSj izlj.k D;k gksxk \ 4 
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([k) eku yhft, fd X fuEufyf[kr p.m.f. okyk ,d 

;kn`fPNd pj gS % 2 

x ( )p x   

– 2 3
20

  

– 1 4
20

  

0 6
20

  

1 4
20

  

2 3
20

  

( )2E X  ifjdfyr dhft,A 

(x) ,d iQSDVjh 3 e'khuksa }kjk ,d fo'ks"k izdkj dk 

mRikn cukrh gSA izfrfnu cuk;s x;s mRikn ds 

vk¡dM+s fuEufyf[kr 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 ls cus 

1%, e'khu Y ls cus 1.2% vkSj e'khu Z ls 

cus 2% mRikn [kjkc gSaA ,d mRikn ;kn`PN;k 

pquk x;kA og izkf;drk D;k gS fd ;g e'khu Y  

ls cuk gS] ;fn fudkyk x;k mRikn [kjkc gS \ 4 

2- (d) ,d lrr~ caVu ftldk izkf;drk ?kuRo iQyu 

fuEufyf[kr gS % 4 

( ) ( )= −
3 2 ;
4
xf x x

  
≤ ≤0 2x  

X  dk izR;kf'kr eku vkSj izlj.k Kkr dhft,A 

([k) nks izlkekU; caVuksa ls fy, x, nks izfrn'kks± dh 

lwpuk fuEufyf[kr gS % 6 

        ( )21 6, 60.2in x x= Σ − =   

,oa    ( )22 8, 58.4in y y= Σ − =   

lef"V izlj.kksa ds vuqikr ds fy, 99% ij  

fo'okL;rk varjky Kkr dhft,A [ vki 

( ) ( ) ( ) ( )=5,7 0.005 7,5 0.005F 3.97, F  4.88=  dk 

iz;ksx dj ldrs gSaA ]  
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3- (d) ,d lIrkg ds vyx&vyx fnuksa esa gqbZ lM+d 

nq?kZVukvksa dh la[;k fuEufyf[kr rkfydk esa nh 

x;h gS % 5 

fnu nq?kZVukvksa dh la[;k 

lkseokj 

eaxyokj 

cq/okj 

c`gLifr 

'kqØokj 

'kfuokj 

jfookj 

14 

15 

8 

20 

11 

9 

14 

1% lkFkZdrk Lrj ij ijh{k.k dhft, fd 

nq?kZVuk,¡ lIrkg esa ,dleku forfjr gSaA 

[vki 2 2
0.01,6 0.01,716.81, 18.48,χ = χ =  

2
0.01,8 20.09χ =  ekuksa dk iz;ksx dj ldrs gSaA] 

([k)  'kCn ‘STATISTICS’ esa ls ,d v{kj ;kn`PN;k 

pquk x;kA og izkf;drk D;k gS fd pquk x;k 

v{kj Loj (Vowel) gksxk \ 2 
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(x)  eku yhft, fd 1 2X , X ,.............., Xn  

fuEufyf[kr ?kuRo iQyu okys ,d caVu ls 

fy;k x;k ;kn`fPNd izfrn'kZ gS % 

( )
− θ⎧ θ > >⎪θ = θ⎨

⎪⎩

/1 , 0, 0,
0 ,

xe xf x  

n'kkZb;s fd 
1

1X X
n

i
in =

= ∑  ds fy, ,d vufHkur 

vkdyd gSA 3 

4- (d) n'kkZb, fd p.m.f. % 6 

 ( ) ( )= = θ − θP X 1 xx ;  

               = 0,1, 2x  rFkk θ > 0  

okys T;kferh; caVu ds izkpy θ  ds fy, 

vk?kw.kZ vkdyd vkSj vf/dre laHkkfor 

vkdyd leku gSaA  

([k) ,d vè;;u dsUnz ds 100 fo|kfFkZ;ksa dh Å¡pkbZ 

yxHkx izlkekU; caVu esa gS ftldk ekè; 

65 bap vkSj ekud fopyu 2-5 bap gSA mu 

fo|kfFkZ;ksa dh la[;k Kkr dhft, ftudh  

Å¡pkbZ %  4 

(i) 65 bap ls de gS 

(ii) 60 bap vkSj 70 bap ds chp gSA 
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vki eku ldrs gSa fd ( )φ =1.5 0.9332 ] 

( )φ =2 0.9772 vkSj ( )φ =2.5 0.9938 ] tgk¡  

( ) ( )P Zz zφ = ≤ A  

5- (d) fuEufyf[kr vk¡dM+ksa ls 'kgj B esa ` 70 ewY; 

ds laxr 'kgj A ds vf/dre lEHkkfor ewY; 

dks Kkr dhft, % 

 'kgj A 'kgj B 

vkSlru ewY; (` esa)  65 67 

ekud fopyu 2.5 3.5 

nksuksa 'kgjksa ds ewY;ksa ds chp lglaca/ xq.kkad 

fn;k x;k gS tksfd  0-8 gSA 3 

([k) nks ;kn`fPNd pjksa X vkSj Y dk la;qDr p.d.f. 

fuEufyf[kr gS % 5 

( ) ( )
( ) ( )4 4
9 1

, ;
2 1 1

x y
f x y

x y

+ +
=

+ +
  

0 , 0x y≤ < ∞ ≤ < ∞  

(i) X vkSj Y ds lhekar caVu Kkr dhft,A 
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(ii) Y dk X = x ds fy, lizfrca/ caVu Kkr 

dhft,A 

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

ughaA  

(x) eku yhft, fd A vkSj B nks Vsfcy Vsful ds 

leHkkfjd f[kykM+h gSaA fuEufyf[kr nks ?kVukvksa esa 

ls dkSu&lh ?kVuk vf/d izkf;d gS \ 2 

(i) A, B dks 4 esa ls Bhd 3 [ksyksa esa gjkrk gSA 

(ii) A, B dks 8 esa ls Bhd 5 [ksyksa esa gjkrk gSA 

6- (d) ,d caVu dk ekè; 10] izlj.k 16] oS"kE;rk  

$ 1 vkSj ddqnrk 4 gSA ewyfcUnq ds lkis{k igys 

pkj vk?kw.kZ Kkr dhft,A caVu dh izd`fr Hkh 

crkb,A  6 

([k) x  ds ,d izs{k.k eku ds ekè; }kjk fujkdj.kh; 

ifjdYiuk 0H : 1θ =  fo#¼ 1H : 2θ =  ds 

ijh{k.k ds fy, fuEufyf[kr izkf;drk ?kuRo 

iQyu fn;k x;k gS % 

( )
⎧ ≤ ≤ θ⎪θ = θ⎨
⎪⎩

1 ; 0,
0;

xf x  

;fn Økafrd izns'k 0.5 x≤  gS] rks izdkj I vkSj 

izdkj II =kqfV Kkr dhft,A 4 
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7- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; vkSj 

dkSu&ls dFku vlR; gSa \ vius mÙkj esa ,d laf{kIr 

miifÙk ;k izfr&mnkgj.k nhft, % 5×2=10 

(i)  fdlh eku A ds lkis{k ekè; oxZ fopyu 

U;wure gksrk gS tc A ekfè;dk gksA 

(ii)  IokW;lka caVu dk ekè; 2 vkSj izlj.k 3 gSA 

(iii)  ,sls ;kn`fPNd pj X dk vfLrRo gksrk gS 

ftlds fy, P 2 X +2µ − σ ≤ ≤ µ σ⎡ ⎤⎣ ⎦ = 0.5. 

(iv)  ;fn X dk caVu N (10, 9) gS vkSj Y = 5X + 3 

gS] rks Y dk caVu N (53, 81) gksxkA 

(v)  ljy oSdfYid ds fo#¼ ljy ifjdYiuk ds 

ijh{k.k dh leL;k esa ;fn izdkj I v'kqf¼ dh 

izkf;drk 0.06 gS] rks ijh{k.k dh {kerk 0.94 

gksxhA 
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