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 BECE-015  

BACHELOR’S DEGREE PROGRAMME 

(BDP)  

Term-End Examination 

December, 2022 

 

ELECTIVE COURSE : ECONOMICS 

BECE-015 : ELEMENTARY MATHEMATICAL 

METHODS IN ECONOMICS 

Time : 3 hours Maximum Marks : 100 

Note :  Attempt questions from all the sections as directed. 

SECTION A 

Answer any two questions from this section. 220=40 

1. Given a utility function  

  u = (x + 3) (y + 2)  

 where x and y are the two goods consumed. Let 

the price of x, Px be equal to 6, the price of y, Py be 

equal to 8, and let the income m be equal to 130.  

 (a) Find the optimal level of consumption of  

x and y.   

(b) Find the optimal level of the Lagrange 

multiplier.  
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2. (a) Solve the equation  

 y dx + x (1 – x2y4) dy = 0. 

(b) Demand x and supply y of a product are 

given as a function of unit price p by the 

following equations :  

 x = ap + b 

 y = cp + d 

 Suppose that price changes in such a way 

that the excess of demand over supply is 

decreased at a rate proportional to the 

excess. Show that  

 
dt

dy
(x – y) = – k (x – y) 

 where t is time and k is a constant.  

3. A simple hypothetical economy of two industries 

A and B is represented by the following  

input-output table :  

 A B 
Final 

Demand 

Total 

Output 

A 150 240 210 600 

B 200 120 160 480 

 Find the output vector of the economy if the 

demand changes to 100 for A and 200 for B.  
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4. (a) Find the pure-strategy Nash equilibrium of 

the following game :  

  Player 2 
  Left Right 

Player 1 
Up 
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Down 

 Here Player 1 chooses between strategies Up 

and Down and Player 2 chooses between 

strategies Left and Right.  

(b) Find the mixed-strategy equilibrium of the 

following game :  

  Player 2 
  Left Right 

Player 1 
Up 
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Down 
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SECTION B 

Attempt any four questions from this section. 412=48 

5. Explain the Cobweb model with an example.  

6. Explain how inverse of a matrix is found, using a 

2  2 matrix as illustration.  

7. Explain the Markov process with a suitable 

example.  

8. Demonstrate the Shephard’s Lemma.  

9. Explain the method of dynamic programming for 

solving a dynamic optimisation exercise.  

10. Explain the simplex method for solving linear 

programming problems.  
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SECTION C 

Answer all questions from this section. 26=12 

11. Explain any two of the following :  

(a) Dominant Strategy 

(b) Continuous function 

(c) Quadratic form  

12. Solve : 

(a) 
2

2

4x )4x(

16x
lim






 

(b) dxx
2

1 2
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 ~r.B©.gr.B©.-015  

ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.) 

gÌm§V narjm 

{Xgå~a, 2022 

 

EopÀN>H$ nmR²>`H«$_ : AW©emñÌ 

~r.B©.gr.B©.-015 : AW©emñÌ _|  
àma§{^H$ J{UVr` {d{Y`m± 

g_` : 3 KÊQ>o  A{YH$V_ A§H$ : 100 

ZmoQ> :  g^r ^mJm| go àíZm| Ho$ CÎma {ZX}emZwgma Xr{OE & 

^mJ H$ 

Bg ^mJ> _| go {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE & 220=40 

1. EH$ Cn`mo{JVm \$bZ {X`m J`m h¡  

   u = (x + 3) (y + 2)  

 Ohm± x Am¡a y, Xmo Cn^moJ H$s JB© dñVwE± h¢ & _mZm dñVw x 

H$s H$s_V Px = 6 h¡ Am¡a dñVw y H$s H$s_V Py = 8 h¡, 

VWm _mZm Am` m 130 Ho$ ~am~a h¡ & 

(A) x Am¡a y Ho$ Cn^moJ H$m Bï>V_ ñVa kmV H$s{OE & 

(~) bJ«m§O JwUH$ H$m Bï>V_ ñVa kmV H$s{OE &  
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2. (A) y dx + x (1 – x2y4) dy = 0, g_rH$aU H$m hb 

{ZH$m{bE &     

(~) EH$ CËnmX H$s _m±J x Am¡a ny{V© y, BH$mB© H$s_V p Ho$ 

\$bZ Ho$ ê$n _|, {ZåZ g_rH$aUm| Ûmam Xr JB© h¡ :  

 x = ap + b 

 y = cp + d 

 _mZ br{OE {H$ H$s_V _| Bg Vah n[adV©Z hmoVm h¡ {H$ 

ny{V© na _m±J H$m Am{YŠ`, Am{YŠ` Ho$ AmZwnm{VH$ Xa 

go KQ>Vm h¡ & Xem©BE {H$  

 
dt

dy
(x – y) = – k (x – y) 

 Ohm± t g_` h¡ Am¡a k EH$ AMa h¡ & 

3. Xmo CÚmoJm| A Am¡a B H$s gab H$mën{ZH$ AW©ì`dñWm H$mo 
{ZåZ AmJV-{ZJ©V gmaUr Ûmam àX{e©V {H$`m J`m h¡ :  

 A B 
A§{V_ 
_m±J 

Hw$b 
CËnmX 

A 150 240 210 600 

B 200 120 160 480 

 AW©ì`dñWm H$m CËnmX g{Xe kmV H$s{OE `{X A Ho$ {bE 
_m±J 100 VH$ ~XbVr h¡ Am¡a B Ho$ {bE 200 VH$ & 
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4. (A$) {ZåZ Iob H$m ewÕ-`w{º$ Z¡e g§VwbZ kmV H$s{OE : 

  {Ibm‹S>r 2 
  ~m`m±    Xm`m± 

{Ibm‹S>r 1  
D$na 
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ZrMo 

 `hm± {Ibm‹S>r 1 D$na Am¡a ZrMo `w{º$`m| Ho$ ~rM M`Z 

H$aVm h¡ Am¡a {Ibm‹S>r 2 ~mE± Am¡a XmE± ẁ{º$`m| Ho$ 

~rM _| M`Z H$aVm h¡ & 

(~) {ZåZ Iob H$m {_{lV- ẁ{º$ g§VwbZ kmV H$s{OE : 

  {Ibm‹S>r 2 
  ~m`m± Xm`m± 

{Ibm‹S>r 1 
D$na 
ZrMo 
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^mJ I 

Bg ^mJ> _| go {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE & 412=48 

5. EH$ CXmhaU Ho$ gmW H$m°~do~ _m°S>b H$s ì`m»`m  
H$s{OE & 

6. EH$ 2  2 Amì`yh H$m CXmhaU boH$a g_PmBE {H$ EH$ 
Amì`yh H$m ì`wËH«$_ H¡$go kmV {H$`m OmVm h¡ & 

7. EH$ Cn`wº$ CXmhaU Ho$ gmW _mH$m}d à{H«$`m H$s ì`m»`m 
H$s{OE &  

8. eo\$S>© à_o`g_ (à_o{`H$m) H$mo à_m{UV H$s{OE & 

9. EH$ J{VH$ Bï>V_rH$aU Aä`mg H$mo hb H$aZo Ho$ {bE 
J{VH$ H«$_mXoeZ {d{Y H$s ì`m»`m H$s{OE &  

10. a¡{IH$ H«$_mXoeZ (a¡{IH$ àmoJ«m_Z) àíZm| H$mo hb H$aZo H$s 
gab (EH$ g§Ho$VZ) {d{Y H$mo ñnï> H$s{OE &  
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^mJ J 

Bg ^mJ> _| go g^r àíZm| Ho$ CÎma Xr{OE &  26=12 

11. {ZåZ{b{IV _| go {H$Ýht Xmo  H$s ì`m»`m H$s{OE : 

(A) à~b aUZr{V 

(~) gm§VË` \$bZ 

(g) {ÛKmVr` ê$n 

12. hb H$s{OE : 

(A) 
2

2

4x )4x(

16x
lim






 

(~) dxx
2

1 2

  

 


