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MEC-003 : QUANTITATIVE TECHNIQUES

Time : 3 hours Maximum Marks : 100
SECTION - A
Attempt any two questions from this section.  2x20=40
1. A two product firm faces the following demand

and cost functions :

Q 1 =40—2P1 _PZ

Q,=35-P, P, } demand function

C=Q12+2 Q22+10 = cost function

(a) Find the output levels that satisfy the first
order conditions for maximum profit.

(b) Check the second order for sufficient

< condition. Can you conclude that this
o problem possesses a unique absolute
‘”g maximum ?

P (c) What is the maximal profit ?

2. (a) Given the demand and supply for cobweb
model as :

Q4:=18-3P,

Qu=—3+4P_,

Find the intertemporal equilibrium price and
determine whether the equilibrium is stable.
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(b)
3. (a)
(b)
4. (a)
(b)
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Establish the stability condition of
Samuelson’s multiplier - accelerator
interaction model.

Consider the Cobb Douglas production
function q=ALk!7¢; A, a >0

Prove that :
(i) It is homogeneous of degree 1

(ii) the marginal and average
productivities of the 2 inputs L and k
depend on the ratio of the 2 inputs

(iii) elasticity of substitution is unity.

Determine whether the following function
is homogeneous. If so, to what degree ?

[ y)= (x2~y2)%

What is point estimation and how is it
different from interval estimation. What are
the characteristics of a good estimator.

If x;, x5, ..., ¥, is a random sample from an
infinite ‘n" size population with variance o
) —_ .

< and y is the sample mean. Show

- —\2

n (X~ —X)
2 : L isa biased estimator of ¢ 2, but
i=1

the bias becomes negligible for large n.

2



(cy If Xy, X5 and x3 is a random sample of size 3
from a population with mean p and variance
o 2 and T,, T, and T; are the estimators used
to estimate the mean value p where
[y=x;+x,—x3 Tr=2x;-4x,+3x; and

1

Ty= 3 [o0 xq+ x5+ X35]

(i) Are T, and T, unbiased estimator
of w.

(i)  Forwhatvalue of a will T, be unbiased
estimator of w.

(iii) With this value of a will T; be a
consistent estimator.

(iv)  Which of the 3 is the best estimator.
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SECTION - B
Answer any 5 questions from this section. 5x12=60

5. A subcommittee of 6 members is to be formed out
of a group consisting of 7 men and 4 ladies.
Calculate the probability that the sub-committee
will consist of (a) exactly 2 ladies and (b) atleast

2 ladies.
6. Consider the matrices
1 1 -1 -1 -2 3
A=|2 -3 4| andB=|6 12 6
3 =2 3 5 10 5

Find Rank of matrices A, B, [JA+B], [A B] and

[B A]
7. (a) What is Karl Pearson’s Correlation
Coefficient ? Prove that it lies between +1
and —1.

(b) In a certain examination 10 students
obtained the following marks in Maths and
Economics.

Roll No. 1 2 3 4 5 6 7 8 9 10
Maths 90 30 82 45 32 65 40 88 73 66
Economics 85 42 75 68 45 63 60 90 62 58

Find Spear man’s rank correlation coefficient.
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10.

11.

Marks obtained by 12 students in college test (x)
and the university test (y) are as follows.

x: 45 41 50 68 47 77 90 100 80 100 40 43
y: 63 60 60 48 85 56 53 91 74 98 65 43

What is your estimate of the marks a student
would have got in the university test if he got 60
in the college test but was ill at the time of
university test ?

What is a Binomial Distribution ? Find the mean
and standard deviation of a binomial distribution
with parameters n and P.

Solve the following problem.
Max 10x; +10x, + 20x4 + 20x,
Subject to 12x; +8x, + 6x; +4x, <210
3xy+ 63, +12x3+24x, =210

Xy, Xo Xa 820

Given the input - output matrix and final demand
vector as :

0.05 025 0.34 1800
A=1033 010 0.12| and d={ 200
0.19 038 00 900

Find the solution the output levels of three
industries.
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13
12. (@) Letq= %})— + 2L2+12L is the production

function with L =labour employed. Find
the maximum L beyond which the average
return from labour starts diminishing.

b) Find dy h
(b) ind =~ when
(i) y=log (e*+3)
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wH.g.9t.-003

AT TTeh T ( Srefomer )
LEIGIRCRE
=, 2011
TH.3.H.-003 : uftmreeres faverwor fafuat
7Y : 3 qU T 3% : 100
U - &
39 4P @ &I G T 5 F 2x20=40

1. T 3 O SRH FH H T TE RN 956 39 TER
g
Q1=40‘2P1—P2
Q2=35-P-PF;
C=0Q;2+2 Q2 +10 =TT TH
(a) oIfeham o1 #1 v Hife F IR H I FA

I IAET TR T A
(b) o =ife &1 w=iva vid & s= HE R I
e ¥ e faerer sifusan wmaE g ?
() ifsHas oy 1 =R 1 RN 2

}nffraa?

2. (a) & THERS WA GRHM % T R amafd o
YHER T
Qy=18-3P,
Q4= —3+4P, _,
STaehifeTeh et HIFg 1 STehReT i1 I8 off
TG 5 &1 3 Hqe <R g ?

MEC-003 7 P.T.O.



(b)
3. (a)
(b)
4. (a)
(b)
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AT & O -© STarskal Yiaam &l
T e T T bl TATTAT Y |

T w9-sTad g | faer &L

q=AL®k!=a; A a>0

fag & -

(i) 9% ¥U9 Hfe F1 FOEE HOH T,

(i) SH eI, L 3k Tt TAia IR sl
TG 39 ST W A 74

(iti) WfeemaT F A B HE THE T

1 Y o T g Ford G Fo €1 gt &

T ! HIfe ot TarEy|

F = (-2 )"

fomg erqfafa 1 82 3 st efafa | frg
TFR fis 87 1@ o= sHm i faviane
AT |

T 9 A (FHE) & T o 28 R
SHH ' AEHR AR vy, Xy, ..., X, FTERT

TN 1 33 wiaey wrAnA ¥ gwisy

—.2
Zb—inx) 1 o 2% Uk AT STEM Er-

i=1
f=g n =1 9ftor Sty 8m 9 a8 ShEfa
T TG S



(c) T WyeA & AT o 3R fo=ron o 2 % qen o
T TG 1 o e R < g, x, 3R
x, Uftes Teg i el & fag 3 A = A
FACTCE :
Ty=x;+%y—x3 T,=2x;—4x,+3x, TF
T3=% [a xq 435+ x35]
@) T, ST, pF EARET AITF § 2

(i) Ty ! AR A9 TH & I o« A
T 1 I 2

(i) M o F THTA & WG T, ThH GEH
TTTeR ot B

(iv) 39 A H G I wIE -G ?
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it -9

T 9T Y gie WY B Hi 5x12=60

5. UH 9Ye § 7 g¥W R 4 Afzan §1 6 95l &
Iqfafd 1 TS 21 §1 39 A hi WIfaehdl i
3TTeReT e R 3| syafafa o
(a) &9 Had & Higey B,

(b) HFH FH I Al ToTF BH ?

6. 37 37El W fa=m =

1 -2 3
B=|6 12 6
5 10 5

1 1 -1
2 -3 4
3 -2 3

A=

39 WHHR o YR W31 36 A, B, [A + B,
[A B] 3R [B A] & hifcshHien! T 3THTH A :

7. (a) A dEREA H GE-HeH YU I Bl @ ?
e fFmemam +19 1% &= wa@
T
(b) forelt when & 10 BT & TIforg oiR syefemes H
JTHih 39 TRR W@
i 1 2 3 4 5 6 7 8 9 10

g 90 30 82 45 32 65 40 88 73 66
Ao 85 42 75 68 45 63 60 90 62 58

TIRR {7 1 A HIf-TgHaY O a1 |
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10.

11.

ANE BT & HoS (v) IR favaterraa (y) § o
o & g 38 YER T -

x: 45 41 50 68 47 77 90 100 80 100 40 43
y: 63 60 60 48 85 56 53 91 74 98 65 43

ST ey, foh Fer H 60 31 UM A BT &
favafammera wian & w99 SER 8 =) <9 § fRa
3F T =fET |

fg-ug o&e = B €2 WA n IR P A fg-ug
ATEeT & AT 3R G faae™ &1 37FeH Hi |

TY U1 H GHIEE H
Sferamay =Y : 10x] + 10_\'2 +20x3 +20x4

TUYTEA : 12x; + 8xy + 6x5 +4x,<210
3xq+6x,+ 12x5 + 24x,<210

X1, Xy, Xa, x420.

STEH-3E T @R Sifam =iv ufay 39 ¥ &

0.05 025 0.34 1800
A=1033 0.10 0.12| 3fRd=] 50
0.19 038 0.0 900

T -3 eren & 3Ieaed TR A H1L
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12. (a)
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39 A Hed W faemr #

~-13
q= L? + 212412 L, 98 L = 99 ! 5134l

K
99 399 1 98 Afumas =R Ja w1 ee
3T 3fra Searg H fiae g% & S

d .
a—%mmﬁaﬁ:

() y=log (*+3)

. 1
W le
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