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MEC-103 : QUANTITATIVE METHODS 

Time : 3 Hours     Maximum Marks : 100 

Note : Answer questions from each Section as 

directed.  

Section—A 

Note : Answer any two questions from this Section. 

      2×20= 40 

1. (a) Consider the demand function : 10 

2p aq bq c    

where p is price and q is quantity 

demanded. 

Calculate price elasticity of demand and 

tell what restriction should be imposed 

upon the value of q to make the demand 

function unitary elastic. 
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(b) Consider the demand function : 10 

 bp aq , (a > 0, b > 0) 

Obtain the marginal revenue function and 

comment on its shape. 

2. Determine whether the function : 20 

3 2 23 2 3v x xz y y z       

has maximum or minimum. Obtain the extreme 

value(s). 

3. Critically examine dynamic input-output 

model. Illustrate. 20 

4. (a) Describe ordinary least square method of 

estimation. 10 

(b) Distinguish between linear and non-linear 

equations. What are the different methods 

of estimating the non-linear equations ? 

Explain any one of the methods. 10 
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Section—B 

Note : Answer any five questions from this Section. 

      5×12=60 

5. A production function is given by : 12 

2 21
Q = L  K

2
  

where : 

  Q = level of output 

L = labour input employed 

K = capital input employed 

Find marginal productivity of labour and 

capital. 

6. Prove that the first order partial derivative for 

the homogeneous function z = f(x, y) of degree n 

are homogeneous function of degree (n – 1). 12 

7. Find maxima and minima for the following 

function :  12 

4 3 23 10 6 5y x x x     
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8. The rate of net investment is given by : 

I(K) = 14 t3/4 

and the initial stock of capital at t = 0 is 100 

units. Find the equation for the stock of  

capital.   12 

9. Let the consumer’s demand function be  

P = 20 – 2q. Calculate the consumer’s surplus 

for P = 8. Is it longer or smaller than the 

consumer’s surplus for P = 47 ? 12 

10. Consider the following inter-industry 

transaction table : 12 

Industry 1 2 
Final 

consumption 
Total 

1 500 1600 400 2500 

2 1750 1600 4650 8000 

Labour 250 4800 .... 5050 

Total 2500 8000 5050 15550 

Construct technology coefficient matrix 

showing direct requirements. Does a solution 

exist for this system ? 
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11. What is meant by moment of a distribution ? 

What is the difference between raw and central 

moments ?  12 

12. Discuss the meaning of random sampling with 

replacement and without replacement. 12 
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q 

bp aq , (a > 0, b > 0) 

3 2 23 2 3v x xz y y z     
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5×12=60 

2 21
Q = L  K

2
 

                        Q =  

L =  

K =  
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‘n’ 

z = f(x, y)

(n – 1) 

4 3 23 10 6 5y x x x     

I(K) = 14 t3/4 

t = 0 100 
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P = 20 – 2q P 

= 8 

P = 47 

1 2 

500 1600 400 2500 

1750 1600 4650 8000 

250 4800 .... 5050 

2500 8000 5050 15550 
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