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MASTER OF ARTS (ECONOMICS) 

Term-End Examination 

June, 2019 

MEC-003 : QUANTITATIVE TECHNIQUES 

Time : 3 hours 	 Maximum Marks : 100 

Note : Answer the questions from each section as directed. 

SECTION - A 

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

	

1. 	A production function is given by 

% y =x1 3  x2 3  where y = output and x 1  and x 2  are 

two inputs. If the price of output is Py  = 15 and 

prices of the two inputs are Px1 =5 and 13.1.2 = 3  , 
then : 

(a) Derive profit maximising inputs 

(b) With the help of Hessian matrix verify that 
these inputs are profit maximising. 

	

2. 	(a) If x is the sample mean, prove that the 

expected value of x, E (x) equals population 
mean u,. 

(b) Describe the process of testing hypothesis 
about population proportion of a given 
attribute. 
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3. 	A price discriminating monopolist operating in 
three market segments has demand functions 
given by : 

P1 = 63 — 4Q1 

 P, = 105 — 5Q, 

P3  = 75 — 6Q3  

where Q, the total output = Q 1 + Q2  + Q3 . Her cost 
function is C = 20 + 15Q. 

Find : 

(a) equilibrium quantities of Q 1, Q, and Q3  

(b) total profit and P 1, P, and P3  

	

4. 	The input coefficient matrix for an economy is 
given by : 

0.0 

A= 1  0.3 

[0.2 

0.3 

0.1. 

0.4 

0.3 

0.1 

0.0 
and the final demand 

180 

matrix D= 20 . Find the level of output. 

90 

SECTION - B 

Answer any 5 questions from this section. 5x12=60 

5. 	Solve : 	Max : lOyi  + 10y2  + 20y3  + 20y4 

 Sub to : 12y1  + 8y, + 6y3  + 4y4  < 210 

3y1  + 6y2  + 12y3 + 24y4  < 210 

Yi ,  lb,  Y3,  Y4 	°' 
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6. 	If the standard deviation of output per acre from 
a sample of 34 representative firms producing 
wheat is 83 kg. Is the hypothesis that standard 
deviation of output per acre of all firms producing 
wheat is 107 kg rejected at 5% level of 
significance ? (Use large sample test) 

1 3 2 

	

7. 	Find the inverse of P= 3 10 6 

_2 5 5 

	

8. 	There are 100 misprints randomly distributed 
through out the 100 pages of a book. What 
probability model is appropriate to describe,such 
a distribution ? Using the model find the 
probability that a page observed at random will 
contain atleast 3 mistakes. 

	

9. 	(a) What is a test statistic ? 

(b) What is P-value ? 

(c) Distinguish between one-tailed and 
two-tailed tests. 

10. Suppose x has the following probability 
distribution : 

x 0 1 2 3 4 

P(x ) 0.2 0.2 0.1 0.3 0.2 

Find the Mean and Variance of the distribution. 

11. Suppose we roll a die and are told that the 
number is even. What is the probability that it 
was 4? 
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12. Find the particular solution of : 

did 	y 2  — 1 
; y(1) = 2 . 

dx 
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2x20=40 

1. 	(.,oh 37:rg 4-30-ITR 31- 1-{ t : y = x 20 .7(2 .1e y =d(4K-1 
xl  2.1T X2  t 3-Trrr f I 4i 	̀d ToTrq 	d PP  = 15 

aITTO 	"1"1:0 Wri7T: Psi  =5, Px2  = 3 	: 

(a) 	 3TN-TuR cb(4 gicif aiTTTU Ttzfrqi 411cf 
I 

trWzri 3-TP1-6. 	 tf 	fT 
3171ff"FIT 	3Tfi7TaiT TT 	 

2. 	(a) 	4.1 	 31Trff 	 x 

	

qld 'RR E(x) cliTfrz 3-frTTu -k 	-) 1 11I 

(b) ftRt -9A.17 RR) 	tr*Tri:rriz4aTT:rra . 	4 0.c..,411 
cal 14 f 	TfrffiifT 	qui-f 	I 

(b) 

MEC-003 	 5 	 P.T.O. 



	

3. 	 -r?i 	4 
c-11-1 767 	: 

P 1 = 63 — 4Q1  

P2 = 105 — 5Q2  

P3 = 75 — 6Q3  

A67 -f9 	Q (21.  + + Q3  

3t-1111 M1 1 1d t C= 20 + 15Q. 

ch : 

(a) Q1, Q2,  Q3 	11T-4  

(b) 1" (1. 	3417 P1,  P2, P3 

	

4. 	"F-7:11 33TT 	31TTiff 	317:17" t : 

A = 

0.0 

0.3 

0.2 

0.3 

0.1 

0.4 

0.3 

0.1 

0.0 
3if-drr ziTrT 

180 

311aF t D= 20 

90 

drAlq-lo 	r( 3ift-fwd 

  

igus - 131.  

fwt TrN 	 5x12=60 

5. 	Fr1 oh : 	Max : 10y1  + 10y2 + 20y3  + 20y4  

*fq19)-9.  : 12y1  + 8y2  + 6y3  + 4y4  210 

3yi  + 6y2  + 12y3 + 24y4  

yv Y9 ' Y3,  Y4 	0.  

MEC-003 	 6 



6. 	l dc41qcii 34 414i 	-51-fd-0 	Arcs 	dcgici 

Hilch `a o -1 83 f.171 t I ITT aiTtf 5% 4-16711fT 
31-qq-RErr1 3iria t4 ft TA Lb 441 mrd T*3-  

dc41 ~-t air 4-11-Ich rcl -cm-f 107 ft.lATI:It? [tri -511TO 

1 	3 2 
 

raw-ten 	-7tft •Wf 3141 4 1wt I]  

7. 77-*-1  f-49)74 slid c4 	P= 3 	10 6 

2 	5 5 

8. i 	ftj ci 	100 -cpt100 3iq qiq Fcr 
fq-d-r-rff f I 	fa--d-t-crr air Pit=‘4ut cm4* roq.  41-1 Tit 

Nikencif sircv-ivf 39-Wi 614if ? dckf 

TIT slialireici 	 TcT -dr-A TR f*Til 
-ER *44 	n1t3iYc-z-zri a' , ft 

9. 	(a) 	ict) TINTuT 	tstict) TIT 	cif t ? 

(b) . P--grr9.  zrr 61dr t ? 

(c) Tzr--9 	TRU-7W 

10. -grrff 	x 	mikonor al-r-4-e-9 iii iftr-t t : 

x 0 1 2 3 4 

P(x ) 0.2 0.2 0.1 0.3 0.2 

7-t:r 3-II 	4R:ru3 fa-qTErr 

MEC-003 
	

7 	 P.T.O. 



11. - 01, 44-11 -kw4 	7-44 	c411q1TP:11%---)-1`Trrf' 

s3—Tr tI TR 	qzrr miricbcirta t-i'(9Y-ff '4' 

Ter 	? 

12. -0 	miur 	fdt7 TrI1INT9.  3-11"WFM.  4A : 

dy y 2  — 1 

dx 	x 
	 ; y(1) = 2 . 
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