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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

December, 2018 	() 1 8 5 I 

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 

Answer any two questions from this section : 2x20=40 
1. Construct ordinary, and compensated demand 20 

functions for the two commodities q i  and q2, for 
the utility function u = 2q 1 q2  + q2. Assume that 
the prices of the two goods are p i  and p2, and the 
consumer's income is M. 

2. (a) Maximise Z = 2.5X1  + 2X2 	14+6=20 

Subject to Xi  + 2X2  5 8000 
3X1  + 2X2  5. 9000 

Xi, X2  > 0 

Solve using simplex method 

(b) Write down the dual to the above problem 
as well. 

BECE-015 	 1 	 P.T.O. 



3. 	Consider a three - sector economy of agriculture, 	20 

mining and manufacturing, with final demand 
vector of [20,000; 10,000; 40,000] 

(a) What will be gross outputs of the three 
sectors if 

0.3 0.5 0.3 

A = 0.2 0.2 0.3 

0.4 0.2 0.3 

(b) Does the data satisfy the Hawkins - Simon 
condition ? 

4. 	Consider the following market model : 

Qdt = 	PPt (c4,  (3  > 0) 

Qst= - 	8Pt 	8 0) 
Pt +1 Pt u (Qst Qdt) (a .  
Here o-  denotes the stock induced price 
adjustment coefficient. Describe the time path 
of the price variable. 

20 

SECTION - B 
Answer any four questions from this section : 4x12=48 

5. Given the Cobb-Dongles production function 
Q = AKalL show that a and p are the partial 
elasticities of output with respect to the Capital 
and Labour inputs. 

	

6. 	Find total differentials of : 
(a) u= (x2 _ y2)/ (x2 + y2) 

(b) u = e(x2-  Y2) 

	

7. 	Explain. 
(a) Indirect utility Function 
(b) Roy's Identity 

12 

6x2 

6x2 
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8. Explain the method of optimal control for solving 12 
a dynamic optimisation problem. 

9. Solve the following game using backward 12 
induction 

Player - 2 

Left 	Right 

Player - 1 	
Up 

Down 

(2, 

(0, 

2) 

4) 

(-1, 

(0, 

—1) 

4) 

10. Find the inverse of the matrix : 	 12 

7 —8 5 

4 3 —2 

5 2 4 

SECTION - C 
Solve all questions from this section. 	2x6=12 

11. (a) Explain the concept of Orthogonal vectors. 3+3 
(b) What is a determinant ? Does every matrix 

have a determinant ? Give reasons. 

12. Explain any two of the following : 
	 2x3 

(a) Order and degree of a differential equation 
(b) Continuous functions 
(c) Parabola 
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Tcf 	 mkt 	eh I 	 2x20=40 

1. -qTqat qi  AT q2t. 	(-11 1-11.4-4 	 TriTT 	20 

act) aitWrffff 	- 6-ichl dt-i4PR-11 Lhci-i 414 Uchlt t : 

u=2q1 (12 +% I -a- 13.t 	sh 4-1k1: pi  AT p2  

I 371.1rwrr 	3TRI M 

2. 	(a) aftWal:F 	Z = 2.5 X1  + 2X2 	14+6=20 

	tT1111 : X1  + 2X2  < 8000 — 

3X1  2X2  9000 

Xi, X2  > 0 

	 rt-i4 	 wil+1 	t I 

wzrr tff Tri-d---Er fffd 
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3. 	cprti tsfril, 	cir-P-iiul 	'crT. 	aTetwaTep -14 
3 	r7-1t7T [20,000, 10,000, 40,000] t I 

(a) 4.Ir4 31T79' - 	3-1T-&0-  

0.3 0.5 0.3 

A = 0.2 0.2 0.3 

0.4 0.2 0.3 

41-1 . 	 ch 	 I 
(b) 	I T:ft3 c tf*--4.-#11ti kr' 	~t l apt 

Tit? 

	

4. 	114 eil.TIR 	0 4 11-1 1:17 

Qdt --  a — 13  Pt (a,  P > 0) 
Qst= 	+ 8  Pt (')', 8 >0) 
Pt-t 1 =  Pt 	(Qst Qdt) (0  >  0 ) 
tti.  a rT tfta. .w1Trff tit 1i .gcrf-  t 	-q-{* 

'T 	-171--9-  .0 

1.117 - 7§1 
ft-4' WI-7qt 	ci-) 4x12=48 

5. chim 54c.-m 3ctlT 	410-f Q=Ale'Ll3  t I TqTfl Fon 12 
a 3* 13 	 514 Yrd 3c-414-1 
31-1ftiw cil -clqikidif 

6. 6x2 Tik 	 7iIct 	: 
(a) u =  (x2 _ y2)/ (x2 + y2) 

(b) u = e(x2 	Y2) 

7. 6x2 : 

(a) zr 	dLIQPIdi 	41(1 -1 

(b) TTY 	TF-R-*-r 

20 

20 
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8. W.  I cti I 0-1 et) 3131.1.7eW7T TITIFIT*TRTNR 	34%frtz 12 

14ich fd.F4 	I 

9. 33T711:F [backward induction] fdtIT T 50 +I 	12 

7:117 ,11 

- 2 

cii(r 

ft~ rlis1 - 1 
 dl t (2, 2) (-1, -1) 

	 (0, 4) 	(0, 4) 

10. 7743Tr 	f fq- r1= 711cl cf.) : 
	 12 

7 	-8 	5 

4 	3 	-2 

5 	2 	4 

%TM- TT 

err c4 2x6=12 Trift mk-r 

11. 3+3 (a) ch 	u Tftt ch 	4c4) c4-1-t1 	1-1 

(b) t ? 	- zrr 3Tc aTrao- 

ct-) fitfrT-  t? chRui qdrR I 

12. fwtt -cf, ch*: 2x3 

(a) -F- 7ft 3-T4W9 	 344 

(b) Va-q, 

(c) 4kci(1 0-1 
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