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MEC-003 : QUANTITATIVE TECHNIQUES

Time : 3 hours Maximum Marks : 100

Note: Answer questions from both the sections as per
instructions.

SECTION A

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

1. Explain how differential equations are applied in
economics. Discuss the role of initial condition in
solving a differential equation. Give appropriate

examples.

2. Consider the following utility function :
u = f(xq, X9, ... X))
where x; is the quantity of ‘n’ goods consumed.
Let the price of good x; be p; fori =1, 2, ... n. Let
the income of the consumer be M. Show that the
Lagrangian multiplier of utility maximisation

problem equals the marginal utility of income.
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4.

(a) Describe the properties of standard normal

distribution.

(b) The impurities in a chemical are normally
distributed with mean 127 parts per
million (ppm) and standard deviation
22 ppm. The chemical is acceptable only if
its impurities are below 150 ppm. What is
the proportion of chemicals that is
acceptable ? [The area under standard

normal curve for the value z = 1-5 is 0-668.]

A revenue maximising monopolist requires a
profit of at least 1500. His demand and cost
functions are :

D=304-2Q and

C=500+4Q+8Q2
Determine the equilibrium level of output and
price. If the monopolist opts for profit

maximisation, what will be his output and price ?
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SECTION B

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

5. Given that:

1 1 -1 -1 -2
A=|2 -3 4 |,B=|] 6 12 6
3 -2 3 5 10 5

Find the rank of the matrices AB, BA and A + B.

6. The correlation coefficient between the nasal
length and stature of 20 persons was found to be
0-203. Test whether the correlation is

statistically significant.

7. Alinear programming problem is given as :
Maximize  z = 30xy + 50xy
subjectto  x; +x%92>9
X1 + 2X9 2 12

x120,x920.

Find its optimal solution.

8. Find the extreme values of
z=2x% —x1x2+4x§ +Xg + Xg + 2.

Verify whether it is a case of maximum or

minimum.
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10.

11.

12.

Show that in a Poisson distribution, the mean

and the variance are equal.
State and explain Bayes’ theorem.

Explain the method of maximum likelihood

method for estimation of parameters.

Write short notes on any fwo of the following :
(a) Eigenvalues
(b)  Taylor’s expansion

(¢) Kuhn-Tucker conditions
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3. (F) AFF YW s hl faRiwdren w1 gui
HIT |

(@) ws WA § owfgat 127 vm ufa fuferm
(ppm) HTEF 3N 22 wm Ufq fafer=™ (ppm)
e foeem & @y | ®9 ¥ §id 8 |
wEE aft @i B J9 3Hehl Tfgat
150 9 ufd fafe=E (ppm) & +8 Bl |
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[z = 1-5 % oI A M= a5k o Favid &
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HU-Y-HH 1500 = 1 s ATTLIHRAT 3 | IGh AN
B 3 AT %ol @

D =304-2Q 3

C=500+4Q+8Q2
IcuTed S hind T HgeM TR T shise | g
THIRHR] 1Y STferehdy T AR, dl 3T IcdTe
I a4 B 2

MEC-003 6



qar g

34 Y177 @ [T gia 991 @& I o7 | 5x12=60
5. feammne fe .
1 1 -1 -1 -2 3
A=|2 -3 4/|,B=| 6 12 6
3 -2 3 5 10 5

M AB, BA 3 A + B &l Sfd (+ife) @
Hhifee |

6. 20 AN <kl AR K TS IR FAE & o=
HEHSY TUTh Rl oA 0-203 U gIAT | wEw
Hif fF w1 a7 wewey wifeadm 1 § A
TGl 2 |
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W%ﬂﬁﬁ%ll\aq |
8. z=2x%—x1x2+4xg +x3+x§ +2§3WI\LF€ﬁ
I Fd HINT | Fearud HifT for o8 stfireman i

feufa g a1 =ggam i |
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9. T3NsU foh Uh i sed H HIeg T TEO S
B8 |

10. S THY Fq13U 3TN 35eh! =gt hifsr |

11. TSIl o 3t o U Aferehay Gutferar fafer <
T ST |

12. 1 9 9 fodl @ w afera fewaforat farfem -
(%) AfrALIOEs 7 (3MET=EE)
(@) <R *1 foar
(1) pEt-eHR wd
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