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BACHELOR’S DEGREE PROGRAMME 
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December, 2024 

(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 
Question Nos. 1 to 6. 

 (iii) Use of calculator is not allowed. 

 (iv) All the symbols have their usual 
meanings.  

1. (a) In a distribution, the first four moments 
about the point x = 4 are – 1.5, 17, – 30 and 
108. Find the moments about mean, about 
origin. Also find β1  and β2. 5 



 [ 2 ] MTE–11 

B–1449/MTE–11   

(b) Let the random variable X assume the 
value ‘n’ with the probability distribution p 

(X = n) = pqn –1, n = 1, 2, 3, .......... . Find the 
moment generating function and hence 
find the mean and variance. 5 

2. (a) Show that the weighted arithmetic mean of 

first n natural numbers whose weights are 
equal to the corresponding number is equal 

to 2 1
3

n + . 5 

(b) Find coefficient of skewness from the 
following data : 5 
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3. (a) Ten students got the following percentage 
of marks in Economics and Statistics : 5 

Roll No. 
Marks in 

Economics 
Marks in 
Statistics 

1 78 84 

2 36 51 

3 98 91 

4 25 60 

5 75 68 

6 82 62 

7 90 86 

8 62 58 

9 65 53 

10 39 47 

Calculate the coefficient of correlation 
between the percentage of marks in 
Economic and Statistics. 

(b) For 10 observations on price (x) and supply 
(y), the following data were obtained : 

130,xΣ =  220,yΣ =  2 22288, 5506x yΣ = Σ =  
and 3467.xyΣ =   

Obtain two lines of regression and estimate 
the supply when the price is 16. 5 
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4. (a) Show that in a Poisson distribution with 

unit mean, deviation about mean is 2
e

 
 
 

 

times the standard deviation. 5 

(b) A sample of 100 dry battery cells tested to 
find the length of life produced the 
following results : 5 

=12x  hrs., σ =  3 hrs. 

Assuming the data to be normally 
distributed, what percentage of battery  
cell are expected to have life : 

(i) more than 15 hrs. 

(ii) less than 6 hrs.  

Given : 

P (0 < Z < 1) = 0.3413, P (0 < Z < 2) = 0.4772,  
P (0 < Z < 0.67) = 0.2485 

5. (a) A random sample of size 16 has mean 53. 
The sum of squares of the deviation from 
mean is 135. Can this sample be regarded 
as taken from the population having 56 as 
mean ? Justify. Also, obtain 95% and 99% 
confidence limits of the mean of the 
population.  5 

  [Given 0.05 2.13t =  and 0.01 2.95]t =  
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(b) Fit a Poisson distribution to the following 
data upto the goodness of fit : 5 

x f 

0 
1 
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3 
4 
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22 
3 
1 

 [Given : 2
2,0.05 5.99χ = ]. 

6. (a) A can hit a target 3 times in 5 shots, B  

2 times in 5 shots and C 3 times in  
4 shots. All of them fire one shot each 
simultaneously at the target. What is the 

probability that (i) 2 shots hit, (ii) at least 
two shots hit ? 3 

(b) In a normal distribution 31% of the items 

are under 45 and 8% are over 64. Find the 
mean and standard deviation of the 
distribution. 4 

[Given that :  

      Z = 0.496 for the area 0.19  
and Z = 1.405 for the area 0.42] 
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(c) The probability that a question can be 

solved by A is 1
3

 and B is 1
4

. What is the 

probability that the question will be solved 
by any one of them ? 3 

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) Two regression lines are at right angle 

when the correlation coefficient is zero. 
(ii) From a bag containing 3 red, 6 white and  

7 blue balls, two balls are drawn at 
random, then the probability of getting 

both white balls is 7
20

. 

(iii) If ( )
( )21 2

21
2

x
f x e

− −
=

π
, then x has mean 2 

and S.D. 1. 
(iv) If a dice is thrown two times, then the 

probability of getting a sum of 10 on the 

faces is 1
9

. 

(v) If X has the m. g. f. MX (t) = 2
2 t−

, then the 

S.D. of X is 1
2

.  
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      MTE–11 

Lukrd mikf/ dk;ZØe (ch-Mh-ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 
(,sfPNd ikB~;Øe % xf.kr) 

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

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

      Hkkfjrk % 70% 

uk sV % (i) iz- la- 7 djuk vfuok;Z gSA 

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

dhft,A 

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

gSA  

 (iv) lHkh ladsruksa ds vFkZ lkekU; gSaA 

1- (d) ,d caVu ds fcUnq 4x =  ds lkis{k igys pkj 

vk?kw.kZ 1.5,17, 30− −  vkSj 108 gSaA ewyfcUnq vkSj 

ekè; ds lkis{k vk?kw.kZ Kkr dhft,A 1β  vkSj 2β  

Hkh Kkr dhft,A 5 
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([k) ;kn`fPNd pj X n=  ds fy, izkf;drk caVu 

( ) 1X , 1, 2, 3,.........−= = =np n pq n  gSA vk?kw.kZ 

tud iQyu Kkr dhft, vkSj bl izdkj ekè; 

vkSj fopyu Kkr dhft,A 5 

2- (d) n'kkZb, fd igyh n  izkd`frd la[;k dk Hkkfjr 

lekUrj ekè;] ftudk Hkkj Øe'k% laxr la[;k 

gS] 2 1
3

n +  ds leku gSA 5 

([k) fuEufyf[kr vk¡dM+ksa ls oS"kE;rk xq.kkad Kkr 

dhft, % 5 
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3- (d) nl fo|kfFkZ;ksa ds vFkZ'kkL=k vkSj lkaf[;dh esa 

izfr'kr vad fuEufyf[kr gaS % 5 

jksy ua- 
vFkZ'kkL=k esa 

vad 

lkaf[;dh esa 

vad 

1 78 84 
2 36 51 
3 98 91 
4 25 60 
5 75 68 
6 82 62 
7 90 86 
8 62 58 
9 65 53 
10 39 47 

vFkZ'kkL=k vkSj lkaf[;dh esa vadksa dh izfr'krrk 

ds chp lglaca/ xq.kkad fudkfy,A 

([k) 10 izs{k.kksa ds fy, ewY; ( )x  vkSj iwfrZ ( )y  ij 

fuEufyf[kr vk¡dM+s izkIr gq, % 

130,xΣ =  220,yΣ =  2 2288,xΣ =
2 5506yΣ =  vkSj 3467xyΣ = A  

nksuksa lekJ;.k js[kkvksa dk lehdj.k Kkr dhft, 

vkSj ewY; 16 gksus ij iwfrZ vkdfyr dhft,A 5 
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4- (d) n'kkZb, fd ,d bdkbZ ekè; okys IokW;lka caVu 

ds fy, ekè; ds lkis{k fopyu ekud fopyu 

dk 2
e
 xquk gksrk gSA 5 

([k) 100 cSVjh lSy ds ,d izfrn'kZ ls thoudky dk 

ijh{k.k djus ds fy, fuEufyf[kr vk¡dM+s izkIr 

fd, x;s % 5 

12x =  hrs., 3σ =  hrs. 
eku yhft, fd vk¡dM+s izklkekU; cafVr gSa] rks 

Kkr dhft, fd fdrus izfr'kr cSVjh dk 

thoudky fuEufyf[kr gS % 

(i) 15 hrs. ls vf/d 

(ii) 6 hrs. ls de 

fn;k x;k gS % 

P (0 < Z < 1) = 0.3413, P (0 < Z < 2) = 0.4772,  
P (0 < Z < 0.67) = 0.2485 

5- (d) vkdkj 16 okys ,d ;kn`fPNd izfrn'kZ dk ekè; 

53 gSA ekè; ls fopyu ds oxks± dk ;ksxiQy 

135 gSA D;k ;g izfrn'kZ 56 ekè; okyh lef"V 

ls fy;k tk ldrk gS \ Li"V dhft,A lef"V ds 

ekè; dh 95% vkSj 99% fo'oL;rk lhek Kkr 

dhft,A  5 

[fn;k x;k gS % 0.05 2.13t =  vkSj 0.01 2.95t = ] 
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([k) fuEufyf[kr vk¡dM+ksa ds fy, IokW;lka caVu ds 

fy, xqMusl&vkWiQ&fiQV ijh{k.k fiQV dhft, % 5 

x f 

0 
1 
2 
3 
4 

109 
65 
22 
3 
1 

[fn;k x;k gS % 2
2,0.05 5.99]χ =  

6- (d)  A ,d y{; dks 5 ckj esa ls 3 ckj Hksnrk gS]  

B] 5 'kkWV esa ls 2 ckj vkSj C, 4 'kkWV esa ls 3 

ckj Hksnrk gSA rhuksa ,d lkFk y{; ij ,d 'kkWV 

nkxrs gaSA og izkf;drk D;k gS fd (i) 2 'kkWV 

y{; ij yxsaxs] (ii) de ls de 2 'kkWV y{; ij 

yxsaxs \  3 

([k) ,d izlkekU; caVu esa 31% in 45 ls uhps gaS] 

vkSj 8% in 64 ls Åij gaSA ml caVu dk ekè; 

vkSj ekud fopyu Kkr dhft,A 4 

[fn;k x;k gS %  

  Z 0.496=  ds fy, {ks=kiQy = 0.19  

vkSj Z 1.405=  ds fy, {ks=kiQy = 0-42 gSA] 
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(x) ,d iz'u ds A }kjk gy gksus dh izkf;drk  
1
3
vkSj B }kjk iz'u ds gy gksus dh izkf;drk 1

4
 

gSA og izkf;drk D;k gS fd iz'u buesa ls fdlh 

,d }kjk gy gksxk \ 3 

7- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa vkSj dkSu&ls 

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

izfr&mnkgj.k nhft, % 5×2=10 

(i) tc lglaca/ xq.kkad 'kwU; gksrk gS] rks nksuksa 

lekJ;.k js[kk,¡ ledks.k cukrh gaSA 

(ii) 3 yky] 6 liQsn vkSj 7 uhyh xsanksa okys ,d 

FkSys esa ls nks xsansa ;kn`PN;k fudkyus ij mu nksuksa 

xsanksa ds liQsn gksus dh izkf;drk 7
20

 gSA 

(iii) ;fn ( )
( )21 2

21
2

x
f x e

− −
=

π
 gS] rks x  dk  

ekè; 2 vkSj ekud fopyu, 1 gksxkA 
(iv) ,d iklk nks ckj iQsadk tkrk gS] mlds Åij ;ksx 

10 vkus dh izkf;drk 1
9
 gksxhA 

(v) ;fn X  dk m.g.f., MX (t) = 2
2 t−

 gS] rks X  dk 

ekud fopyu  SD, 1
2

 gksxkA 

× × × × × × × 


