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MEC-103 : QUANTITATIVE METHODS 

Time : 3 hours 	 Maximum Marks : 100 

Note : Answer questions from each section as directed 

SECTION - A 

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

1. 	A price discriminating monopolist operating in 
three market segments has demand function 
given by : 

P1 = 63 — 4Q i  

--- 105 — 5Q, 

P3  = 75 — 6Q3 

 Where Q1  + Q, + Q3  = Q(total output) 

Its cost function is given by 

C = 20 + 15Q 

Find the equilibrium quantities of Q 1 , Q2  and Q3  
and total profit and price charged in each market 
segment. 
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2. (a) 

	

	Write a linear first-order differential 
equation and work out its general solution. 

(b) Write the steps of solving the Harrod - 
Domar model of steady growth through 
differential equations. 

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

value of x , E (x) ,equals the population 

mean 

(b) 	Describe the process of testing for a 
hypothesis as population proportion of a 
given attribute. 

4. What is a Poisson distribution ? Bring out its 
important features. Give an example of a problem 
where you can use Poisson distribution. 

SECTION - B 

Answer any five questions from this section. 

5. A linear programming problem is given as 

max z = 30x /  + 50x, 

subject to : x i  + x, ?-• 9 

x i  + 2x, 12 

x i  0, x2 0 

Find its optimal solution. 

5x12=60 

6. From the following data obtain the two regression 
equations Y on X and X on Y. 

X 2 4 6 8 10 

Y 5 7 9 8 11 

Find out the correlation coefficient between X and 
Y on the basis of regression coefficients. 
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7. What is the difference between Probability 
Density Function (PDF) and Probability Mass 
Function (PMF) ? Write down the proportion 
they must satisfy. 

8. Consider the Cobb-Douglas production function 
Q = ALaK 1  where a>0. Write down the 
properties of this production function. 

9. Solve the following by Cramer's rule : 
x + 2y + 3z = 6 
2x + 4y + z = 7 
3x + 2y + 9z = 14 

10. Solve the following and show it by an appropriate 
diagram. 
MM C =0.6xi  + x, 
subject to : 10x 1  + 4x, > 20 

5x 1 + 5x, 320 
2x 1  + 6x, 312 
x1  x,30 

Explain why the solution occurs at corner points 
only. 

11. Distinguish between Skewness and Kurtosis. 
What are the methods of measuring both of the 
above ? 

12. Write short note on any two of the following : 

(a) Characteristic vector 
(b) Eigen value 
(c) Adjoint and Reciprocal matrices 
(d) Orthogonal matrix 
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WITT - 

7r1TrTrtr.rw--4fti;797.1Th 	 2x20=40 

1. L , bra ram 	3 	d 	 ctil 	r t 

'31 	-J.gTraT, 9h 4-Rr: 	cild 	r ash t : 

P1 =
63-4.Q i  

P, = 105 — 5Q2  

P3 = 75 — 6Q3  

 	+ Q, + Q3  = Q (332.47 

3t-ichr rigid 9-)cd-r t : c= 20 + 15Q 

-q-EATtf -4 44. 71 	Q,, Q3  cli .q..TT 

741 -7-*14-*-r# 

2. (a)   ttfr-  -512.M 	 ctwir 

s-ictir tii ii Li 31t*rda of; 	 I 

(b) 	ch 	1:PX114 	its 

TO-41:0-4.7rZ 7:?rcrr9 	vcf 
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3. 	(a) Tfk 	1;ff-d 	3T1:1“ A.  #1-4 oh 	x 

	

Sloql    E(x) •rf7 	3-71-Tr w 	11+111 

(b) 	 fdtfisf *:11:1F714 31-71F fd1317 

1T 	,t7-4 	-5ifwzrr 	auk 

4. 	1:1773T1 	r 	1c11 t? 7rt 	3454-7vur 
on . 	 (.44-f 	r 6cior 	34rr 

-7171 3-7477 r Ttrf 	t 

94PT - 

771.  ITT fit ITN Trqt 	art f- 7:4 I 	 5x12=60 

5. 	k itti- '51r131:1=1-i 	 : 

max z=30x i  +50x„ 
subject to : x i  + x, > 9 

x i  + 2x, a12 

71* 3411tV *0-11'417 34i*F7d- 

6. 	F-P-achci 34*-1 -517-1FT oh( Y*X -97 2.1T X* Y 717 

	

ct-; 	: 

X 	2 	4 	6 	8 	10 
Y 	5 	7 	9 	8 	11 

sid 	1113frA ch1710T °lit X .2TT Y* 

31f--79-  it .0 

7. 	qchclf 	Lhdi (PDF) 74T 	irichdf 17rff 	 

(PMF)*11 -4 	t-Lir. 00 I 	345 	TIIr "q--0 
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8. chIca1-5 4 c-R-1 30-11q-f 91(-1-f 'TT fd-41-Tc 	: 

Q=AL9(1- a, zii4c>0. 	 anly  
- I 

9. • tl:R t -N-14 tr   : 
x+2y+3z=6 
2x +4y + z = 7 
3x + 2y + 9z =14 

10. (vf oh•• at 	tur 	 gRr %.11. af---*7rn2: 
Min c =0.6x, +x, 
subject to : 10x 1  + 4x 2  > 20 

5x 1 + 20 
2x 1  + 6x2  > 12 

co-iitsql ch .  oh 4-17%.Tri f 	fq-1 ITT 	dr 
ti 

11. rclta4-1 3-117 onv,c-ti 	I 7 	 t X114 	i m1 
Farqzri rzfr 

12. PIHroRld 	-rwl't -ER TtNitT re..4 
(a) alf. 	Tit<7T 

(b) 3177 14R 

(c) *-1c1 4,-f AT -fa- ri=r 3-Tr&T 
(d) c-iir+*l 
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