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Note : Answer questions from each Section as 

directed. 

Section—A 
Note : Answer any two questions from this Section.  

2×20=40 

1. (a) Explain how Markov processes can be 
understood using matrices. 

(b) Given the input matrix and the final 
demand vector : 

 
 =  
  

0.05 0.25 0.34
A 0.33 0.10 0.12

0.19 0.30 0
  

                        

1800
D 200

900

 
 =  
  
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(i) Explain the economic meaning of the 
elements 0.34, 0.19 and 900. 

(ii) In the above, is the Hawkins-Simon 
condition satisfied ? 

2. Given the demand function for two goods 
P 320 4 2x x y= − +  and P 106 2 20y x y= + − . 

(a) Write down the equation for overall total 
revenue. 

(b) Determine the values of x and y for which 
profit is maximised. Hence calculate the 
maximum profit. Also calculate the 
revenue when profit is maximised.  

3. Determine the values of K and L which 
minimise the cost function C = 3K + 5L subject 
to the production constraint 250 = 10 K0.5 L0.5. 
Also calculate the minimum cost. 

4. Find all the second order partial derivatives of : 

(i) Z = 22 3 5x xy+ +   

(ii) = 0.7 0.3Q 10 L K   

Verify that cross-second order partial 
derivatives are equal. 
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Section—B 
Note : Answer any four questions from this 

Section. 4×12=48 

5. Use Cramer’s rule to solve the following system 
of equations : 

4 3 2 1x y z+ − =   

2 8x y+ =   

3 6x z+ =  

6. Demonstrate Roy’s identity. 

7. Invert the following matrices : 

(a) 2 3
3 2
 
 
 

  

(b) 2 3
4 8
 
 
 

  

8. Solve the following differential equations : 

(a) ( )7 7 0 7dy y y
dx

− = =   

(b) ( )223 0xdy x y e dx−+ − =   

9. (a) Explain the concept of total derivative. 

(b) Find dz when : 
4 2 3Z 3 2x y y= + +   
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10. What is the dual of an objective function ? How 
would you interpret the coefficients in a dual ?  

Section—C 

Note : Answer all questions from this Section.  

2×6=12 

11. Explain the following : 

(a) Orthogonality of vectors 

(b) Minimum expenditure function 

12. Show that : 

( )
11 12 13 11 12 13

21 22 23 31 32 33

31 32 33 21 22 23

1
a a a a a a
a a a a a a
a a a a a a

= −   
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      BECC-104 

Lukrd mikf/ (vkWulZ) vFkZ'kkL=k   

(ch- ,- bZ- lh- ,p-) 

l=kkar ijh{kk  

fnlEcj] 2020 
ch-bZ-lh-lh--104 % vFkZ'kkL=k esa xf.krh; fof/;k¡&II 

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

uk sV % izR;sd Hkkx ds mÙkj funsZ'kkuqlkj nhft,A  

Hkkx&d 

uk sV % bl Hkkx ls fdUgha n k s iz'uksa ds mÙkj nhft,A  
2×20=40 

1- (d) le>kb, dSls vkO;wgksa ds mi;ksx ls ekdksZo 

izfØ;k dks le>k tk ldrk gSA 

([k) vkxr vkO;wg rFkk vafre ek¡x lfn'k fn;s x;s  

gSa % 

 
 =  
  

0.05 0.25 0.34
A 0.33 0.10 0.12

0.19 0.30 0
  

                       

1800
D 200

900

 
 =  
  
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(i) vo;oksa 0.34, 0.19 rFkk 900 ds vkfFkZd 

vFkZ le>kb,A 

(ii) D;k mi;qZDr esa gkWfdUl&lkbeu 'krZ larq"V 

gksrk gS \ 

2- nks oLrqvksa ds ek¡x iQyu fn;s x;s gSa % 

P 320 4 2x x y= − +  
rFkk       P 106 2 20y x y= + −  
(d) O;kid dqy jktLo dk lehdj.k fyf[k,A 

([k) Kkr dhft, x  rFkk y  ds ewY;ksa dk ftl ij 

ykHk vHkh"Vre gksxkA vf/dre ykHk Kkr 

dhft,A jktLo ds ewY; Hkh Kkr djsa tc ykHk 

vf/dre gksA 

3- K vkSj L ds ewY;ksa dk fu/kZj.k djsa tks ykxr iQyu 

C = 3K + 5L dks U;wure djrs gksa tc mRiknu 

izfrca/ gks = 0.5 0.5250 10K L A U;wure ykxr Hkh 

Kkr dhft,A 

4- fuEufyf[kr ds lHkh f}rh; dksfV vkaf'kd vodyt 

Kkr dhft, % 

(i) = + +2Z 2 3 5x xy   

(ii) Q = 10 L 0.7  K 0.3  
;g lR;kfir dhft, fd vkM+k f}rh; dksfV vkaf'kd 

vodyt leku gSaA 
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Hkkx&[k 

uk sV % bl Hkkx ls fdUgha p kj iz'uksa ds mÙkj nhft,A  
4×12=48 

5- Øsej fu;e dk iz;ksx djrs gq, fuEufyf[kr lehdj.k 

iz.kkyh dks gy dhft, % 
4 3 2 1x y z+ − =   

2 8x y+ =   

3 6x z+ =  

6- jkW; ds loZlfedk dks fl¼ dhft,A 

7- fuEufyf[kr vkO;wgksa dk izfrykse Kkr dhft, % 

(d) 2 3
3 2
 
 
 

  

([k) 2 3
4 8
 
 
 

  

8- fuEufyf[kr vody lehdj.kksa dks gy dhft, % 

(d) ( )7 7 0 7dy y y
dx

− = =
 

([k) ( )223 0xdy x y e dx−+ − =  

9- (d) dqy vodyt dh ladYiuk le>kb,A 

([k) dz  Kkr dhft, tc % 
4 2 3Z 3 2x y y= + +  
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10- fdlh mís'; iQyu ds }Sr ls vki D;k le>rs gS\ }Sr 

esa xq.kkadksa dh vki dSls O;k[;k djsaxs \ 

Hkkx&x 

uk sV % bl Hkkx ls lHkh iz'uksa ds mÙkj nhft,A 2×6=12 

11- fuEufyf[kr le>kb, % 

(d) lfn'kksa dh ykfEcdrk 

([k) U;wure O;; iQyu 

12- n'kkZb, fd % 

( )
11 12 13 11 12 13

21 22 23 31 32 33

31 32 33 21 22 23

1
a a a a a a
a a a a a a
a a a a a a

= −
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