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Note : Answer questions from all Sections 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.  
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(b) Given the input-output matrix A and 

final demand vector D below. Solve the 

Leontief system and find out the output 

vector X : 

0.2 0.3
A

0.4 0.1

 
  
 

, 
130

D
80

 
  
 

  

2. Given a utility function : 

U A.x y    

(a) Derive the marginal utilities. 

(b) Derive an expression for the slope of the 

indifference curve. 

3. Derive the chain rule in the case of 

multivariate functions with a suitable 

example. 
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4. A two-product firm faces the demand and 

cost function : 

  1 1 2Q 40 2P P    

2 1 2Q 15 P P    

        2 2
1 1 2 2C Q Q Q Q      

(a) Find the output level that satisfies first-

order condition for maximum profit.  

(b) Check second order conditions.  

(c) Find the maximum profit level. 

Section—B 

Note : Answer any four questions from this 

Section.  4×12=48 

5. Solve the following differential equation : 

B( )( )
dx

x a x b
dt

    

where .a b   
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6. Solve the following system of simultaneous 

linear equations by Cramer’s rule : 

11 1 12 2 1a x a x b   

21 1 22 2 2a x a x b    

7. Demonstrate Roy’s identity. 

8. What is the dual of an objective function ? 

How would you interpret the coefficients in 

a dual ? 

9. Given the demand function : 

   Q 20,000 500P 25M Pd x y  

find income and cross elasticity of demand 

when M(income) = 20P 14x   and P 2.y     

10. (a) Find 
dz

dt
 when 2 3( , )z f x y x y    with 

2x t  and y = 2t. 

(b) Find the elasticity of 
x yz xye   w.r.t. x 

(when x and y both are positive). 
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Section—C 

Note : Answer all questions from this Section.  

2×6=12 

11. Write notes on the following : 

(a) Total differential 3 

(b) Transition matrix 3 

12. If 
7 1

A
6 9

 
  
 

 and 
8 3

B
6 1

 
  
 

, find : 

(a) B – A  2 

(b) A' – B'  4 
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 BECC–104 

ch- ,-  (vkWulZ) vFkZ'kkò  

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

l=kar ijh{kk  

twu] 2025 

ch-bZ-lh-lh-&104 % vFkZ'kkò eas xf.krh; izfof/k;k¡&II 

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

uksV % lHkh Hkkxksa ls funsZ'kkuqlkj iz'uksa ds mÙkj nhft,A 

Hkkxµd 

uksV % bl Hkkx ls fdUg° nks iz'uksa ds mÙkj nhft,A 2×20=40 

1- (d) O;k[;k dhft, fd vkO;wgksa dk iz;ksx dj ekdksZo 

izfØ;k dks fdl izdkj le>k tk ldrk gSA 
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([k) vknku&fuxZr vkO;wg A vkSj vfUre ek¡x lfn'k D 

fn, x, gSaA bl fy;ksfUVQ ra= dks gy dhft, vkSj 

mRikn lfn'k X dk vkdyu dhft, % 

0.2 0.3
A

0.4 0.1

 
  
 

, 
130

D
80

 
  
 

  

2- ,d mi;ksfxrk Qyu fn;k x;k gS % 

U A.x y   

(d) lhekar mi;ksfxrk,¡ vkdfyr dhft,A 

([k) leHkko oØ ds <ky ds fy, in ca/k dh jpuk 

dhft,A 

3- ,d mi;qDr mnkgj.k dk iz;ksx djds cgqpj Qyuksa ds 

fy, Ük`a[kyk fu;e dh O;qRifÙk dhft,A 

4- ,d f}&mRikn QeZ ds ek¡x vkSj ykxr Qyu bl izdkj gSa % 

  1 1 2Q 40 2P P    

2 1 2Q 15 P P    

        2 2
1 1 2 2C Q Q Q Q      



 [ 8 ] BECC–104 

B–1535/BECC–104 

(d) og mRiknu Lrj Kkr dhft, tks vf/kdre ykHk dh 

izFke dksfV dh 'krZ dks iwjk djrk gksA 

([k) f}rh; dksfV 'krZ dh tk¡p dhft,A 

(x) vf/kdre ykHk dk Lrj Kkr dhft,A 

Hkkxµ[k 

uksV % bl Hkkx ls fdUg° pkj iz'uksa ds mÙkj fyf[k,A 4×12=48 

5- bl vody lehdj.k dk lek/kku Kkr dhft, %  

B( )( )
dx

x a x b
dt

  
 

tgk¡ a b A 

6- fuEufyf[kr ;qxin jSf[kd lehdj.k ra= dk ØSej ds 

fu;e }kjk lek/kku vkdfyr dhft, % 

11 1 12 2 1a x a x b   

 21 1 22 2 2a x a x b   

7- jkW; dh loZlfedk izn£'kr dhft,A 
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8- ,d mís'; Qyu dk  }S/k (f}rh;d) Lo:i D;k gksrk  

gS \ vki f}rh;d Qyu ds xq.kdksa dh O;k[;k fdl 

izdkj djsaxs \ 

9- ,d ek¡x Qyu fn;k x;k gS % 

   Q 20,000 500P 25M Pd x y  

;fn M(vk;) = 20, P 14x   vkSj P 2y   gksa] rks ek¡x 

dh vk; yksp rFkk f=;d yksp ds eku vkadfyr dhft,A  

10- (d) ;fn 
2 3( , ) ,z f x y x y    

2x t  rFkk 2y t  

gksa] rks 
dz

dt
 dk vkdyu dhft,A 

([k) x ds vuqlkj 
( )x yz xye   dh yksp Kkr dhft,] 

tgk¡ x vkSj y nksuksa /kukRed gksaA 

Hkkxµx 

uksV % bl Hkkx ds lHkh iz'uksa ds mÙkj fyf[k,A 2×6=12 

11- fuEufyf[kr ij y?kq fVIif.k;k¡ fyf[k, % 

(d) ldy vody 3 

([k) laØe.k vkO;wg 3 
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12- ;fn 

7 1
A

6 9

 
  
 

 vkSj 

8 3
B

6 1

 
  
 

 gksa] rks vkdfyr 

dhft, % 

(d) B – A  2 

([k) A' – B'  4 

× × × × × 

 

 

 

 

 

 

 

 

 

 


