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Note : Answer the questions from each Section as 

directed. 

Section—A 

Note : Answer any two questions from this Section. 

2×20=40 

1. (a) Give an example of input-output model. 

What are its basic assumptions ? 
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(b) For the following input coefficient matrix, 

obtain the technological coefficient matrix : 

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

11 12 13

21 22 23

31 32 33

A
a a a
a a a
a a a

 

    = 
0.2 0.3 0.2
0.4 0.1 0.2
0.1 0.3 0.2

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

   

2. The cost and demand functions of a monopolist 

firm are as follows : 

          2C 500 4 8q q= + +  

P 304 2q= −  

Determine the output level and price, if the 

firm requires a profit at least ` 1,500.   

3. State the salient features of standard normal 

distribution. In what respects is it different 

from the normal distribution ? 

4. Define the standard error of a statistic. Explain 

how it is helpful in testing hypothesis.  
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Section—B 

Note :  Answer any five questions from this 

Section. 5×12=60 

5. Explain the concept of duality in linear 

programming. State the dual problem of the 

following : 

Max. : 

1 1 2 2z c x c x= +  

subject to : 

11 1 12 2 1a x a x b+ ≤  

21 1 22 2 2a x a x b+ ≤   

31 1 32 2 3a x a x b+ ≤  

                 1 0x ≥   

                 2 0x ≥  . 

6. What is meant by continuity in a function ? 

State the properties of a continuous function. 

7. Give an example of definite integral. Explain 

how it can be applied in the case of consumer’s 

surplus.  
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8. Find the general solution and particular 

solution of the following equation : 

4 12dy y
dx

+ =  

     y (0) = 1  

9. Explain the method of maximum likelihood for 

estimating a simple regression equation.  

10. Find the extreme values of the following 

equation : 

2 2 2
1 1 2 2 1 3 32 4 2z x x x x x x x= − + + + +  

11. Explain with an example the concept of rank 

correlation. 

12. Write short notes on any three of the following : 

4×3=12 

(a) Standard deviation  

(b) Mutually exclusive events  

(c) Coefficient of variation  

(d) Type I and type II errors  

(e) Null hypothesis  

 



 [ 5 ] MEC-003 

  P. T. O. 

      MEC-003 

,e- ,- (vFkZ'kkL=k) (,e- bZ- lh-) 

l=kkar ijh{kk 

twu] 2021 

,e-bZ-lh--003 % ek=kkRed fof/;k¡ 

le; % 3 ?k.Vs     vf/dre vad % 100 

uksV % funsZ'kkuqlkj izR;sd Hkkx ls iz'uksa ds mÙkj fyf[k,A  

Hkkx&d 

uksV % bl Hkkx ls fdUgha nks iz'uksa dks gy dhft,A 

2 × 20 = 40 

1- (v)  fuos'k&fuxZe (input-output) ekWMy dks ,d 

mnkgj.k }kjk le>kb,A bldh eq[; ekU;rkvksa 

(assumptions) dks Hkh crkb,A  
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(c)  fuEufyf[kr buiqV xq.kd eSfVªDl ls rduhdh 

(technological) xq.kd (coefficient) eSfVªDl 

Kkr dhft, % 

11 12 13

21 22 23

31 32 33

A
a a a
a a a
a a a

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 

    = 
0.2 0.3 0.2
0.4 0.1 0.2
0.1 0.3 0.2

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

   

2- ,dkf/dkjh (monopolist) iQeZ ds ek¡x ,oa dher 

iQyu (functions) fuEufyf[kr gSa % 

          2C 500 4 8q q= + +  

P 304 2q= −  

;fn iQeZ dks de&ls&de ` 1]500 ykHk (profit) dh 

vko';drk gS] rks mRiknu dk Lrj ,oa dher 

fu/kZfjr dhft,A  



 [ 7 ] MEC-003 

  P. T. O. 

3- ekud lkekU; forj.k (standard normal 

distribution) dh eq[; fo'ks"krk,¡ crkb,A fdl izdkj 

ekud lkekU; forj.k] lkekU; forj.k (normal 

distribution) ls fHkUu gS \ le>kb,A  

4- ,d lkaf[;d (statistic) dh ekud =kqfV (standard 

error) dk vFkZ crkb,A ekud =kqfV izkDdYiuk ijh{k.k 

esa dSls lgk;d gksrh gS] le>kb,A  

Hkkx&[k 

uksV % bl Hkkx ls dksbZ ik¡p iz'u gy dhft,A 

5×12=60 

5- jSf[kd izksxzkfeax (linear programming) esa }Srokn 

(duality) dh vo/kj.kk D;k gS \ crkb,A fuEufyf[kr 

esa }Sr (dual) leL;k dh O;k[;k dhft, % 

vf/dre :  

1 1 2 2z c x c x= +  
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;fn : 

11 1 12 2 1a x a x b+ ≤  

21 1 22 2 2a x a x b+ ≤   

31 1 32 2 3a x a x b+ ≤  

                 1 0x ≥   

                 2 0x ≥ . 

6- ,d iQyu (function) eas fujUrjrk (continuity) dk 

D;k vFkZ gS \ crkb,A fujUrj iQyu (continuous 

function) dh eq[; fo'ks"krk,¡ le>kb,A  

7- fuf'pr lekdy (definite integral) dh mnkgj.k 

lfgr O;k[;k dhft,A miHkksDrk vf/'ks"k (consumer 

surplus) ds lUnHkZ esa bldk dSls iz;ksx gksrk gS] 

le>kb,A  
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8- fuEufyf[kr lehdj.k (equation) dk lkekU; 

(general) ,oa O;kogkfjd (practical) gy Kkr  

dhft, % 

4 12dy y
dx

+ =  

     y (0) = 1  

9- ,d lk/kj.k izfrxeu (simple regression) lehdj.k 

(equation) dk vuqeku yxkus ds fy, vf/dre 

laHkkO;rk fof/ (maximum likelihood method) dh 

O;k[;k dhft,A  

10- fuEufyf[kr lehdj.k (equation) ds pje ewY;ksa 

(extreme values) dks Kkr dhft, % 

2 2 2
1 1 2 2 1 3 32 4 2z x x x x x x x= − + + + +  

11- Øe lglaca/ (rank correlation) dh vo/kj.kk dks 

mnkgj.k lfgr le>kb,A  
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12- fuEufyf[kr fdUgha rhu fo"k;kas ij la{ksi eas fyf[k, % 

4×3=12 

(v)  ekud fopyu 

(c)  ijLij viothZ ?kVuk,¡ 

(l)  fofHkUurk dk xq.kkad 

(n)  oxZ&I ,oa oxZ&II dh =kqfV;k¡ 

(;)  fujkdj.kh; izkDdYiuk 
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