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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

December, 2014 	00958 
BECE-015 : ELEMENTARY MATHEMATICAL 

METHODS IN ECONOMICS 

Time : 3 hours 	 Maximum Marks : 100 

Note : Attempt questions from each section as directed. 

SECTION-A 
Answer any two questions from this section. 2x20=40 

1. (a) Maximize z = 2.5x1  + 2x2 	 14+6=20 
Subject to x1  + 2x2  8000 

3x1  + 2x2  5.. 9000 
x1, x2 	0 

Solve using simplex method. 
(b) Write down the dual to the above problem 

as well. 

2. (a) Given the input output matrix A and final 
demand vector D below, solve the Leontief 
system and find out the output vector X. 

12+8=20 
0.2 0.3 

0.4 0.1 
A= 

120] 
D= 

90 

(b) Does the above Leontief system satisfy 
Hawkins - Simon condition ? How ? 
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3. How does the non-linear programming become 
an extension of classical methods of 
optimization ? Also explain Kuhn-Tucker 
conditions in this context. 	 10+10=20 

4. 	(a) Find the rank of this matrix : 
- 	- 
1 0 2 1 
0 2 4 2 
0 2 2 1 - 

A= 

8+6+6 

(b) What is the idea of redundant or 
superfluous equations ? How does the 
concept of rank help you determine if there 
is some superfluous equation in a system ? 

(c) How would you use the concept of rank of 
a matrix to infer about degrees of freedom 
in a system of equations ? 

SECTION - B 

Attempt any four questions from this section. 
4x12=48 

5.  Prove that : 

all 	a12 	a13 all 	a12 	a13 

12 

a21 	a22 	a23 
a31 	a32 	a33 

= (-1) a31 	a32 	a33 

a21 	a22 	a23 

6. Use Crammers Rule to solve : 	 12 
xi  — x2 + x3  = 2 
xi  + x2  — x3  = 0 
— x1 — x2  — x3  = —6. 
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7. 	Only two firms are operating in a market. They 
have identical fixed costs = Rs. 20 and their 
variable costs are nil. Their demand curves are 
identical : 
(21  =12 — 2Pi  +P2  
Q2 =12-2P2 +P1  
Where the subscripts 1, 2 denote firm 1 and 
firm 2. 
What will be the Nash equilibrium price in this 
market ? What price will they charge if they 
collude ? 

	

8. 	Solve the differential equations : 
(a) 3y2dy — tdt = 0 
(b) 2tdy+ ydt = 0 

	

9. 	Explain the concept of equilibrium for dynamic 
games with incomplete information. 

10. With a suitable example, explain the game of 12 
prisoner's dilemma. 

12 

6+6=12 

12 

SECTION - C 
Solve all the questions from this section. 

11. Explain any two of the following : 
(a) Vector Addition 
(b) Difference Equation 
(c) Cobweb Model 

—  12. (a) Evaluate lzm 
(1 v2 ) 

 
v 41 (1— v) 

A = 
[7 —11 

B 
8 [ 31 

6 9 	_I' L6 1] 

Find out C = 2A +3B 

(b) 

2x6=12 

3+3 

3+3 
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iiTrr refrif t 	* drit I 	 2x20=40 

1. (a) 31f9-*74M731 ct). 	 14+6=20 

z =2.5x1  + 2x2  
,16 x1  + 2x2  8000 

3x1+2x2  s 9000 
x1,x2 >_0 

#1-13:1WR FIN *T TROT 	I 

(b) -TTNTI 	!el 	1-ft Mt I 

2. (a) 	qk aTrim - r-vid 31-1 	A 7RTT aftrf 1417'.1TIFT:4-f 

D 	TrziT t   t 	itt) 

Tfr-qT X Wei cb.n 12+8=20 

A = [

0.2 0.31 
0.4 0.1] 

= 
[120 

D 
 

90 

(b) 	TEff 	37:14-4RT roi-aqt-r) -51uTT V1**-7,1 - 

70. 	t? 1 ? 
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3. - kftfq-51-ITATIH.41 T'W-R 	IN* 	4-1 °not fqfq--E4 
Fa 	\1/4\LI t? 	 4q3i 4179-  - 	71--d1 

,L14-1:71101 	 10+10=20 

4. (a) 	1:11-licirtIci 3-TT&p- 	 : 	8+6+6 

1-1 0 2 1 

A= 0 2 4 2 

LO 2 2 1 

(b) 3 	(T.  Tir 	 cril 31-Nwurr 
(idea) *41 t ? 	 oh) 4chc-4-1( 	1 33T9-4.  
-14qif-Tff Wt-4  	tfTf-*711-  170T1I-  14 
Wf 3T9T-d71-W 	t? 

(c) 31-rcr fir c' 	t 4.1,(-4-11 	r acrtrr 
f--*711-  -1441chtul -5171t 	talc Wit (degree) 
4cI WT 	fff4? 

%MT -731 

R9-TP1 fWt -5TT -51-7t .k3rlt I 
	4x12=48 

5. 	 : 

all  a12  an  

a21  a22  a23  

a31  a32  a33  

  

12 

   

= (— 1) 

all a12 

a31 a32  a33  

a71  a22  a23  

 

    

    

79-0-r 	 : 	 12 

= 2 

xi  + x2 —Y3 = 0  

— 1  — X2  — = — 6. 
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7. 	-f-*7fr *AR 	t 4-4 	3-9--kf r f i 12 
(fixed) 	(14-1I-1T. 20 2.,TT 39* LIkcici-nq (fixed) 

oi+id 77111 39t -grri 01* 	t: 
=-- 12 — 2P1  + P2  

Q2  = 12 — 2132  +P i  
Q -ff9-TT P * 414 f974 1, 2 1-h 	Tqlf1 

011:s1I1 14 11-T1.-0-9. 	 t (4-) 

flTffk fa-of-zr 	c 1,41 	 ? 

8. F11-1FORVE 	 6+6=12 
(a) 3y2dy — tdt = 0 
(b) 2tdy+ ydt= 0 

9. 	31-Tuf 1-r qr Irich'i /-14 	cf 34q" .#-07  11 	12 

(-1**('-4 11 c4) (-11-1 	I 

10. 	6qituT Trta. `4t - -fdNT' (prisoner's 

dilemma) -41=1 	.14-111 1  I 

(4TTTT -Tr 

11. 
(a) TC1-71 417i 41-11 (addition) 

(b) 31'7 .-14-nchtul 

(c) cnim 	 fk-0 

12. 	(a) 	71Id chi : 

lira
(1— v2) 

v -> 1 (1-v)  

(b) Tit A= 	B= 
6 9

-1 

 1' 	6 1 

ch C =2A +3B 

2x6=12 

3+3 

3+3 

 

 

    

12 
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