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B. SC. (MATHEMATICS) (BSCFMT)  

Term-End Examination 

June, 2026 

BMTC-101 : INTRODUCTION TO PROBABILITY 

AND STATISTICS 

Time : 2 Hours  Maximum Marks : 50 

Note : Question No. 1 is compulsory. Attempt 

any four questions from Question Nos. 2 

to 7. Non-programmable scientific 

calculator is allowed. All the symbols 

used have their usual meaning. 

1. Which of the following statements are true 

or false ? Justify your answer. 10 

(i) For any two events A and B, P (A  B) 

cannot be greater than P(A) or P(B). 

(ii) The algebraic sum of deviations of a set 

of n values from their arithmetic mean 

is n. 
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(iii) The mean and variance of the binomial 

distribution : 

 

20
20 1 1

C ;
2 2

x x

x


   
   
   

 x = 0, 1, 2, ....., 20 

are 10 and 5 respectively. 

(iv) If the correlation coefficient between x 

and y is – 0.60, then the correlation 

coefficient between 2x – 1 and – 3y + 5 

will be 0.60. 

(v) If X ~ N (0, 1), then the value of  

                            P[– 3·2  X  0]  

 will be 0.5. 

2. (a) Let the joint probability mass function 

of X and Y be : 5 

  f(x, y) = 
, 1,2,3 and 1,2

21

0 , otherwise

x y
x y


 





 

  Find the marginal pmf of x and y. Also, 

find the mean and variance of x and y.  
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(b) A die is thrown 60 times with the 

following results : 

Face Frequency 

1 

2 

3 

4 

5 

6 

8 

7 

12 

8 

14 

11 

 Test at 5% level of significance if the die 

is unbiased. 

 [Given is 2 2
(5) (6)11.07, 12·59,   

 
2
(7)  = 14.07]. 5 

3. (a) Construct both ogives with the help of 

data given below : 

Class Interval Frequency 

0–5 15 

5–10 17 

10–15 20 

15–20 16 

20–25 10 

25–30 2 

  Estimate the median from the graph. 5 
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(b) Products produced by a machine have 

3% defective rate. What is the 

probability that the : 

 (i) First defective occurs in the fifth 

item inspected. 

 (ii) First defective occurs in the first 

five inspections. 5 

4. (a) For a positively skewed distribution, 

the Pearson’s coefficient of skewness  

is 1. If the standard deviation is 5, what 

will be the value of third central 

moment m3 ? 2 

(b) Prove that Poisson distribution is a 

limiting case of binomial distribution. 3 

(c) A sample of 100 items is taken at 

random from a batch known to contain 

40% defectives. What is the probability 

that the sample contains : 5 

 (i) at least 44 defectives ?  

 (ii) exactly 44 defectives ? 

   [Given is  

  P [0 < Z < 0.7143] = 0.2624,  

  P [0 < Z < 0.9184] = 0.3208,  

  P [0 < Z < 1.2347] = 0.5] 
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5. (a) Let X be a random variable with density 

function f(x) = 6x (1 – x), 0  x  1. 5 

  (i) Check whether f is a pdf or not. 

 (ii) Find its cdf. 

 (iii) Compute 
1 1 2

P X X
2 3 3

 
   

 
. 

 (iv) Find k if P [X < k] = P [X > k]. 

(b) If X is a random variable having 

binomial distribution with mean 2.4 

and variance 1.44, find P [X  5]. 5 

6. (a) A problem is given to two students A 

and B. The odds in favour of A solving 

the problem are 6 to 9 and against B 

solving the problem 12 to 10. If A and 

and B attempt, find the probability of 

the problem being solved. 5 

(b) The scores obtained by 9 salesmen  

of a company in an intelligence  
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test and their weekly sales are given as 

below : 

Salesmen 
Test 

Scores 

Weekly Sales 

(in ’000 `) 

A 50 30 

B 60 60 

C 50 40 

D 60 50 

E 80 60 

F 50 30 

G 80 70 

H 40 50 

I 70 60 

 (i) Obtain the regression equation of 

sales on intelligence test scores of 

the salesmen. 

 (ii) If the intelligence test score of a 

salesman is 65, what would be his 

expected weekly sales ? 5 
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7. (a) The weekly sales of two products A and 

B were recorded as given below : 

Product A Product B 

59 

75 

27 

63 

25 

28 

52 

15 

20 

12 

31 

33 

28 

22 

  Find out which of the two products 

shows greater fluctuations in sales. 5 

(b) Let X and Y be jointly distributed with 

pdf : 

   (X,Y)

1
(1 ), | | 1,| | 1

( , ) 4

0 , otherwise


  

 



xy x y
f x y   

 Check whether X and Y are 

independent. Also, determine the 

conditional distribution of Y for X = x. 5 
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 BMTC–101 

ch- ,l-&lh- (xf.kr) (ch-,l-&lh-,Q-,e-Vh-) 

l=kar ijh{kk  

twu] 2026 

ch-,e-Vh-lh-&101 % izkf;drk vkSj lkaf[;dh  

dk ifjp; 

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

uksV % iz'u la- 1 djuk vfuok;Z gSA iz'u la- 2 ls 7 rd dksbZ 

pkj iz'u gy dhft,A fcuk izksxzke okys oSKkfud 

dSydqysVj dk iz;ksx dj ldrs g®A ladsruksa ds vFkZ 

lkekU; gSaA 

1- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; ;k vlR; g®\ 

vius mÙkj ds dkj.k nhft,A 10 

(i) fdUgha nks ?kVukvksa A vkSj B ds fy,]  

P(A  B), P(A) ;k P(B) ls vf/kd ugha gks 

ldrk gSA 
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(ii) n ekuksa ds ,d leqPp; dk muds lekUrj ek/; ls 

fy, ,d fopyuksa dk chtxf.krh; ;ksxQy n  

gksrk gSA 

(iii) f}in caVu 

20
20 1 1

C ;
2 2


   
   
   

x x

x x = 0, 1,  

2, ...... ,20, dk ek/; vkSj izlj.k Øe'k% 10 vkSj 

5 gksxkA 

(iv) ;fn x vkSj y ds chp lglEcU/k xq.kkad – 0.60 gS 

rks 2x – 1 vkSj – 3y + 5 ds chp lglEcU/k 

xq.kkad 0.60 gksxkA 

(v) ;fn X ~ N (0, 1) gS] rks P[– 3.2  X  0] dk 

eku 0.5 gksxkA 

2- (d) eku yhft, fd X vkSj Y dk la;qDr izkf;drk 

nzO;eku Qyu fuEufyf[kr gS % 

   
, 1,2,3 1,2

( , ) 21

0 ,

x y
x y

f x y


 

 



vkjS

vU;Fkk

 

  x vkSj y ds mikar pmf Kkr dhft,A x vkSj y ds 

ek/; vkSj izlj.k Hkh Kkr dhft,A 5 
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([k) ,d ik¡lk 60 ckj mNkyk tkrk gS vkSj fuEufyf[kr 

ifj.kke n'kkZrk gS % 

Qyd ckjackjrk 

1 

2 

3 

4 

5 

6 

8 

7 

12 

8 

14 

11 

 5% lkFkZdrk Lrj ij ijh{k.k dhft, fd ik¡lk 

vufHkur gSA [fn;k gS % 
2
(5) 11.07, 

 

2
(6) 2

(7)12.59,   = 14.07] 5  

3- (d) fuEufyf[kr vk¡dM+ksa ds fy, nksuksa izdkj ds rksj.k 

oØ [khafp, % 

oxZ vUrjky ckjackjrk 

0–5 15 

5–10 17 

10–15 20 

15–20 16 

20–25 10 

25–30 2 

  xzkQ ls ekf/;dk dk vkdyu dhft,A 5 
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([k) ,d e'khu }kjk cus mRiknksa ds [kjkc fudyus dh nj 

3% gSA og izkf;drk D;k gS fd % 5 

 (i) fujh{k.k fd;k x;k ik¡pok¡ mRikn igyk [kjkc 

mRikn fudyrk gS \ 

 (ii) igys ik¡p mRiknksa ds fujh{k.k esa igyk [kjkc 

mRikn fudyrk gS \ 

4- (d) ,d /kukRed oS"kE; caVu ds fy, oS"kE;rk dk 

ih;jlu xq.kkad 1 gSA ;fn ekud fopyu 5 gS] rks 

r`rh; dsUnzh; vk?kw.kZ m3 dk eku D;k gksxk \ 2 

([k) fl¼ dhft, fd f}in caVu] Iokalk caVu dk ,d 

lhekRo eku gSA 3 

(x) ,d oLrqvksa ds lewg esa] ftlesa 40% [kjkc oLrqvksa 

ds gksus dk irk gS] ls 100 oLrqvksa dk ,d izfrn'kZ 

;kn`PN;k fudkyk tkrk gSA og izkf;drk D;k gS fd % 

5 

 (i) de&ls&de 44 oLrq,¡ [kjkc gksaxh \ 

 (ii) Bhd 44 oLrq,¡ [kjkc gksaxh \ 
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   [fn;k gS %  

   P [0 < Z < 0.7143] = 0.2624,  

   P [0 < Z < 0.9184] = 0.3208,  

   P [0 < Z < 1.2347] = 0.5] 

5- (d) eku yhft, fd x, ?kuRo Qyu f(x) = 6x (1 – x), 

0  x  1  okyk ,d ;kn`fPNd pj gSA 

  (i) tk¡p dhft, fd ;g pdf gS ;k ughaA 

  (ii) cdf Kkr dhft,A 5 

 (iii) 
1 1 2

P X X
2 3 3

 
   

 
Kkr dhft,A 

 (iv) k Kkr dht, fd ;fn P [X < k] = P[X > k] 

([k) ;fn X ,d f}in caVu dk ;kn`fPNd pj gS ftldk 

ek/; 2.4 vkSj izlj.k 1.44 gS rks P [X  5] Kkr 

dhft,A  5 

6- (d) ,d leL;k nks fo|kfFkZ;ksa A vkSj B dks gy djus ds 

fy, nh tkrh gSA A ds leL;k gy djus ds fy, 

vkWMl i{k esa 6 vkSj 9 gSa tcfd B ds leL;k gy 

djds ds vkWMl foi{k esa 12 vkSj 10 g®A ;fn A 

vkSj B nksuksa iz;kl djrs g® rks leL;k gy gks tkus 

dh izkf;drk Kkr dhft,A 5 
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([k) ,d dEiuh ds 9 foØsrkvksa ds ,d cqf¼ ijh{k.k esa 

izkIr vadksa vkSj mudh lkIrkfgd fcØh ls lEcfU/kr 

vk¡dM+s uhps fn, x, gSa % 

foØsrk ijh{k.k vad lkIrkfgd fcØh 

(’000 ` esa) 

A 50 30 

B 60 60 

C 50 40 

D 60 50 

E 80 60 

F 50 30 

G 80 70 

H 40 50 

I 70 60 

 (i) foØsrkvksa }kjk dh xbZ fcØh dk cqf¼ ijh{k.k 

vadksa ij lekJ;.k lehdj.k Kkr dhft,A 

 (ii) ;fn ,d foØsrk ds cqf¼ ijh{k.k esa 65 vad  

gSa rks mldh izR;kf'kr lkIrkfgd fcØh D;k 

gksxh \ 5 
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7- (d)  nks mRiknksa A vkSj B dh lkIrkfgd fcØh fjdkWMZ 

dh xbZ] tks fuEufyf[kr gS % 

mRikn A mRikn B 

59 

75 

27 

63 

25 

28 

52 

15 

20 

12 

31 

33 

28 

22 

  ;g irk yxkb, fd nksuksa mRiknksa esa ls dkSu&ls mRikn 

dh fcØh esa vf/kd mrkj&p<+ko gS \ 5 

([k)  eku yhft,  fd X vkSj Y la;qDr cafVr gaS vkSj 

mudk pdf fuEufyf[kr gS % 

             

(X,Y)

1
(1 ), | | 1,| | 1

( , ) 4

0 ,

xy x y
f x y


  

 

 vU;Fkk

 

  tk¡p dhft, fd X vkSj Y Lora= g® ;k ughaA Y 

dk X = x ds fy, lizfrca/k caVu Hkh Kkr 

dhft,A 5 

× × × × × 


