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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

June, 2013 
O) 
00  BECE-015 : ELEMENTARY MATHEMATICAL 
C\i METHODS IN ECONOMICS 

Time : 3 hours 	 Maximum Marks : 100 

Note : Attempt any two from section 'A', any four from 
section 'B', any four from section 'C'. 

SECTION-A 
Answer any two questions from this section : 

1. Find the optimum quantity purchases for a 

consumer whose utility function is U=q11-5  q2  and 

the budget constraint is 3q1+4q2  = 100. Construct 

ordinary and compensated demand functions for 

the two commodities. 

2. Consider the following macroeconomic model 

and comment on the comparative static results of 

the export and money supply changes - 

I( r )+Xo = S(Y, r )+M(Y), fr <O,S; >0,S; >0 

M=L(Y , r), 	 L: >0 and L <0 

Where X is export, S is savings, Y is the national 
income, I is investment, M is import, r is rate of 

interest, and Sy  , 5, , I, ,Ly  ,L, are the usual first 

order derivatives. 
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20 
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3. 	A person must get certain minimum requirements 20 

of carbohydrate proteins and minerals for good 

health. His diet consists of the major items : I and 

II; prices and nutritional contents of the same are 

shown below - 

Item I Item II 
Daily Minimum 

Requirements 

Price Rs. 0.60 1.00 

Carbohydrates 10 4 20 
Proteins 5 5 20 
Minerals 2 6 10 

Write the above as a linear programming problem 

to minimize cost and solve the same. 

4. 	Solve the following LP problem. Use graph to 20 

support your answer. 

MaxZ = 5x1  +3.x-2  

Subject to 3x1  +5x2  15 

5 xi  +2x2  10, where xi  , x2  ?_ 0 

BECE-015 	 2 



SECTION-B 

Answer any four questions from this section. 

3x-1 
5. Find the limit for the function  	when 12 

(V1--Ex )— I 

x O. [use L 'Hopital's Rule] 

6. Suppose that a revenue maximizing monopolist 12 

requires profit of at least Rs. 413, where R  is some 

constant. His demand and cost functions are 

P= a1 — a2q and C= b1  + b2q + b3q2. Demonstrate 

the Kuhn-Tucker conditions for this problem. 

(Note that the final solution is required here.) 

7. Consider the following indirect utility function : 	12 

M2  

V = PxPy  where M is income of a consumer and 

Px  and P are respective prices of the two 

commodities, x and y. 

8. Solve the following problem by backward 12 

induction method. 

Player 2 

Left 
	

Right 

Player 1 Top 
	

1.5,5 
	

1.5,5 

Bottom 0,0 
	

3,2 
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0.20 0.20 
9. 	A  — 0.70 0.20 is the input co-efficient matrix 	12 

for an economy consisting of two sectors -

agriculture and industry. The final consumption 

demands for the products of the two sectors have 

been estimated as Rs. 400 crore and Rs. 4650 crore 

respectively. Calculate the total output of the two 

sectors. Also estimate their input requirements. 
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SECTION-C 

Attempt any four questions from this section : 

10. (a)  

(b)  

(c) 

(d)  

(e)  

(f)  

(g)  

Write the expression of Envelope Theorem 

for unconstrained optimization 

If we have two matrices A and B. Check 

whether the following is true or false 

[A+13] = [A] + [B] 

Transfer the following primal problems into 

dual problems 

Max U = U(x, y) 

S.t. Px.x + P .y = M 

Shepherd's Lemma 

Dominated strategy in Game Theory 

Expenditure function (Just notation or 

definition) 

Hawkins-Simon condition 

3 

3 

3 

3 
3 

3 
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4. 	F-14-1R1R5c1 LP TITRzil chsI C1 ---1F-77 I 31-trk 3-cIt oh i 
	

20 

31-Itr§ cl-1Ioht 111FTIV, : 

3-1Th (Max)Z = 5 xi  ±3x2  

7:41-c 3x1  +5x2  5_ 15 

5x1  +2 x2  5_ 10, \TIT x1  ,x2  0 
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10. (a)  

(b)  

(c) 

(d)  

(e)  

(f)  

(g)  

31-41-Fq 	 14-47 
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3 

3 

3 

3 

3 

3 

Zrfq 70 LIM t 3-11-&F A 	B tl AT4 

qzrl rdt-IFOR5d 7z1t t TIT 4 1cid 

[A+13] = [A] + [13] 

-4 f9T;ffffrt§fa.,3-171 ffqi7rr 	-aq TrTFErt d 

alfq 	(Max) U = U(x, 

-q7T-4 Px.x+Py.y=M 

cP9T 

ftrzid 	31̀4Tfq-d1 (dominated) chl d 

t-brid (HIA 6zETUT1 Zr Li \WIT) 
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