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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2021 
(Elective Course : Economics) 

BECE-015 : ELEMENTARY MATHEMATICAL 
METHODS IN ECONOMICS 

Time : 3 Hours     Maximum Marks : 100 

Note : Attempt questions from each Section as 

directed.   

Section—A 

Note : Attempt any two questions from this 
Section. 20 each 

1. Given demand and supply for the Cobweb 

model as follows. Find the inter-temporal 

equilibrium price and determine whether the 

equilibrium is stable : 
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(a) Q 18 3Pdt t= −      −= − + 1Q 3 4Pst t   

(b) Q 19 6Pdt t= −        1Q 6P 5st t−= −  

2. (a) 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

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 

 (i) Explain the economic meaning of the 
elements 0.33, 0 and 200. 

 (ii) Does the data given above satisfy the 
Hawkins-Simon condition ?  

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

3. A consumer has the following utility function : 

( ) ( ), 1u x y x y= +   

where x and y are quantities of two 

consumption goods whose prices are xp  and yp  

and consumer’s income is M. 
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(a) Derive expressions for the demand 
functions for goods x and y. 

(b) Derive the corresponding expenditure 
function.  

4. (a) Maximise : 

= +1 2Z 2.5X 2X   

Subject to : 

1 2X 2X 8000+ ≤   

1 23X 2X 9000+ ≤   

1 2X , X 0≥ . 

Solve the above using the simplex method. 

14 

(b) Write down the dual of the above problem. 

6 

Section—B 

Note : Attempt any four questions from this 
Section. 4×12=48 

5. Solve the following difference equations : 

(a) 2 4 0t ty y+ − =   

(b) 2 110 25 0t t ty y y+ ++ + =   
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6. Given the Cobb-Douglas production function  

Q = AK Lα β  , show that α  and β  are the partial 

elasticities of output with respect to the capital 

and labour inputs.   

7. Find total differentials of : 

(i) 
( )
( )

−
=

+

2 2

2 2

x y
u

x y
  

(b) ( )2 2
Z x ye −=   

8. Explain the following : 

(a) Shepard’s lemma 

(b) Roy’s identity 

9. Explain the method of dynamic programming 

for solving a dynamic optimisation problem 

(discrete time). 

10. Invert the following matrices : 

(a) 2 3
3 2
⎡ ⎤
⎢ ⎥
⎣ ⎦

  

(b) 2 3
4 8
⎡ ⎤
⎢ ⎥
⎣ ⎦
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Section—C 

Note : Answer all the questions in this Section. 

2×6=12 

11. (a) Evaluate :  

( )
( )

2

V 1

1 V
lim

1 V→

−

−
 

(b) If : 

7 1A
6 9

−⎡ ⎤
= ⎢ ⎥
⎣ ⎦

, B = 8 3
6 1
⎡ ⎤
⎢ ⎥
⎣ ⎦

, 

then find C = 3A + 2B. 

12. Explain how the technique of integration can be 

used to obtain a measure of consumer’s  

surplus.    
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Lukrd mikf/ dk;ZØe (ch-Mh-ih-) 

l=kkar ijh{kk 

twu] 2021 

(,sfPNd dk;ZØe % vFkZ'kkL=k) 

ch-bZ-lh-bZ--015 % vFkZ'kkL=k esa izkjfEHkd xf.krh; 

izfof/;k¡ 

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

uksV % izR;sd Hkkx ls funsZ'kkuqlkj iz'u gy dhft,A  

Hkkxµd 

uksV % bl Hkkx ls dksbZ nks iz'u gy dhft,A  izR;sd 20 

1- dkWcosc ekWMy ds fy, ek¡x vkSj vkiwfrZ fuEu izdkj 

gSA larqyu dher dk irk yxkb, vkSj fu/kZj.k 

dhft, fd D;k larqyu fLFkj gS ;k ugha % 
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(d)  Q 18 3Pdt t= −    −= − + 1Q 3 4Pst t  

([k)  Q 19 6Pdt t= −    1Q 6P 5st t−= −  

2- (d)  ;fn vkxr  vkO;wg vkSj vafre ek¡x lfn'k  

gks % 

                  

0.05 0.25 0.34
A 0.33 0.10 0.12

0.19 0.30 0

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦   

1800
D 200

900

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦  

(i) vo;oksa 0-33] 0 vkSj 200 ds vkfFkZd vFkZ 

dk o.kZu dhft,A  

(ii) D;k Åij fn, x, vk¡dM+s gkWfdUl&lkbeu 

'krZ dks fuHkkrs gSa \ 

([k) vkO;wgksa ds iz;ksx ls ekdksZo izØeksa dks dSls 

le>k tk ldrk gS] o.kZu dhft,A  
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3- miHkksDrk dk mi;ksfxrk iQyu fuEu izdkj gS %  

( ) ( ), 1u x y x y= +   

tgk¡ x  rFkk y  nks oLrqvksa dh mi;ksx dh x;h 

ek=kk,¡ gSaA budh dhersa Øe'k% xp  vkSj yp  rFkk 

miHkksDrk dh vk; M }kjk n'kkZ;h x;h gSA 

(d)  x  rFkk y  ds ek¡x iQyu Kkr dhft,A 

([k)  O;; iQyu dh O;qRifÙk n'kkZb,A 

4- (d)  vf/drehdj.k dhft, % 

= +1 2Z 2.5X 2X  

     tgk¡     1 2X 2X 8000+ ≤   

  1 23X 2X 9000+ ≤   

1 2X , X 0≥ . 

 flEIysDl fof/ dk iz;ksx djds gy dhft,A 

([k)  mi;qZDr loky dk }Sr Hkh fyf[k,A 
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 Hkkxµ[k 4×12=48 

uksV % bl Hkkx ls dksbZ pkj iz'u gy dhft,A 

5- fuEufyf[kr vUrj lehdj.kksa dks gy dhft, % 

(d) 2 4 0t ty y+ − =   

([k) 2 110 25 0t t ty y y+ ++ + =   

6- dkWc&Mxyl mRiknu iQyu fn;k gS] Q AK Lα β= ] 

n'kkZb, fd α vkSj β iw¡th ( )K  vkSj Je ( )L  

vkxrksa ds laca/ esa mRiknu dh vkaf'kd yksp gSaA 

7- buds ldy vody Kkr dhft, % 

(d)  
( )
( )

−
=

+

2 2

2 2

x y
u

x y
  

([k)  ( )2 2
Z x ye −=  
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8- fuEufyf[kr dh O;k[;k dhft, % 

(d)  'kSiMZ dk ysEek 

([k)  jkW; dh loZlfedk 

9- xfrdh; b"Vrehdj.k leL;k ds lek/ku ds fy, 

xfrdh; izksxzkeu (vlrr~ le;) dh fof/ dh 

O;k[;k dhft,A 

10- uhps fn;s x;s vkO;wgksa dk izfrykse Kkr dhft, % 

(d)  
2 3
3 2
⎡ ⎤
⎢ ⎥
⎣ ⎦

  

([k)  
2 3
4 8
⎡ ⎤
⎢ ⎥
⎣ ⎦

 

Hkkx&x 

uksV % bl Hkkx ls lHkh iz'u gy dhft,A 2×6=12 

11- (d) gy dhft, % 

( )
( )

2

V 1

1 V
lim

1 V→

−

−
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([k) ;fn % 

7 1A
6 9

−⎡ ⎤
= ⎢ ⎥
⎣ ⎦

, B = 
8 3
6 1
⎡ ⎤
⎢ ⎥
⎣ ⎦  

rks C 3A + 2B=  Kkr dhft,A 

  

12- miHkksDrk vf/'ks"k dk iSekuk izkIr djus ds fy, 

lekdyu&rduhd dk iz;ksx dSls fd;k tk ldrk  

gS] foLrkj ls le>kb,A 
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