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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) If x is the sample mean, prove that the
expected value of x, E(x) = u (the

population mean).

(b)  Describe the process of testing hypothesis
about population proportion of a given

attribute.
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2. A production function is given by y = x%/ 3 xé/ 3 ,

where y = output, x; and x, are two inputs. If
price of output Py = 15 and prices of inputs

PXl =5 and PXZ = 3, then
(a)  derive profit maximising inputs.

(b)  verify that these inputs are profit

maximising.

3. (a) The demand and supply for Cobweb model
are Qq; = 18 — 3p, and Q; = 4pt_1 — 3. Find
the intertemporal equilibrium price and
determine whether the equilibrium is

stable.

(b)  Establish the stability condition of
Samuelson’s multiplier-accelerator

interaction model.

4. Consider a firm with a production function as
Y = 80x; +40x, — 2X7 + 3x;X, — 2%
It has a total cost of 96 and input prices w; = 6,

wo = 3. Find the maximum output the firm can

produce given the cost.
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Answer any five questions from this section.

5. Find the particular solution of (;_y

y(1) = 2.

SECTION B

6. Solve using simplex method :

Minimize

subject to

X

2X1 + 15X2 + 5X3 + 6X4

X1+6X2+3X3+X422

—2X1+5X2—X3+3X4S—3

X]_, X2, X3, X4 > 0

5x12=60

7. Find expected value and variance of the following

data :
X; 0 1 2 3 4 5 6
P(x;) | 0-:02 | 0-10 | 0-21 | 0-32 | 0-20 | 0-09 | 0-06

where x; = books sold per day.

8. Assume that on an average one telephone

number out of 15 is busy. Find the probability

that if 6 randomly selected telephone numbers

are picked up

(a) not more than 3 are busy.

(b) atleast 3 of them are busy.
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9. Find the rank of matrices P, Q, P+Q, PQ and QP,
where
-1 -2 3 1 1 -1
P=| 6 12 6 |,Q=|2 -3 4
5 10 5 3 -2 3

10. A sub-committee of 6 is formed out of a group of
7 men and 4 ladies. What is the probability that
the sub-committee will have

(a)
(b)

11. (a)

(b)

12. (a)
(b)
(c)

MEC-003

exactly 2 ladies ?

at least 2 ladies ?
Find d_y when
dx

i) y=log(e*+3)
1

x2+a2

i) y=

Find the total differential given

X1

X1 + X9 '

What is a test-statistic ?
What is p-value ?

Distinguish  between one-tailed

two-tailed tests.

and
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TH.3.61.-003 : TR, Tferferat

aT - 3 gue SferHaq 37 : 100
qiZ: P YT G [HG¥FaR Ie & IR A5 /

HIT <6

59 YT @ (57 @ yo41 & I a7 | 2x20=40

1. (%) 3fe x Yfdest figa B, a1 fag Fice s x
& YR AH E(x) = p (FHfte fiEd)
BT |

(@) Trel I@Eor il FEfe UM fawees
Hehe Ul o T <hl UfshaT sl 99 hHifT |
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2.

TH I B y = x;'° xR, &l y = e

melﬁXZamg | afg 3Icarg Hia

Py = 15 T W HAd FAL: P = 5 I

PX2:3ﬁ,ﬁ

(%) oIfpan AW G A IEH TR SATHAA
I |

(@) wenfua Hif 6 78 e @ T w=)
SAThad d @ |

(%) TH THSIA UHHE H WO I AN
AT Qg = 18 — 3p, AN Q =4p,_, - 3% |
JTAehITeTeh T hHd FTd hifore X =
SifTe fop 1 98 dqe Tameht 7 |

(@) JUAEH & TUeh-caleh SAAishAT JTHM i
oo 1 eI AT w191 FHIRT |

Teh %H ol IcqTeH %o 39 TR B :

Y = 80x; +40x, — 2x7 + 3x;X, — 2X2.
Al ThA WA 96 AT IGH HiAd AL
W, =6, w, =32 | JTd HC foh 38 AT | &
aTferehan foReT SeaTe o Thal B |
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5, &_y -1
X

dx

qar g
39 YT & [eheg] aier 91 & IR T |

5x12=60

. y(1) = 2 &, fafirse gt sma Al |

6. Torciem fafyr =1 v = 39 @& W '

HIT
SATHIHRT T 2% + 15%y + 5xg + 6%y
LBIBIE X1+ 6Xg + 3xg+ X422
—2X1+5X9g—Xg+3x4<-3
X1, X9, X3, X4 =0
7. fTafafEa Afest @ IRE A9 R TEo I
HINT
X; 0 1 2 3 4 5 6
P(x;) | 0:02 | 0-10 | 0-21 | 0-32 | 0-20 | 0-09 | 0-06

&l x; = gfafe = 7 g 2 |

8. WM HIfvTu for 3NEd ®9 & 15§ © Tk TATHH &
= wdl § | F8 Wifdehar Fa hifste fh 6 agfeos

Y ¥ TS eABH T 6 |
(%) o T Aferes =aea & Bt |

(@) HH-B-HH o ==Ed 8l |
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10.

11.

12.

IR P, Q, P+Q, PQ A QP i JTid ATq 3hifrT,

Ifg
-1 -2 3 1 1 -1
P=| 6 12 6|, Q=2 -3 4
5 10 5 3 -2 3

7 g&S1 3R 4 TGS o T § § TH 6-9H
y-mfufa nfea it It 7 | wiRekar s gnf T
3y-affa &

(%) 2 1 Al & Bl 2

(W) wHA-E-FH gl AigaTq BAL 2

(%) =fe
i) y=log(e*+3)
1

X2+a2

d
Fﬁgyaﬁraﬁﬁml
(@) y= — L o Y01 7aehal 1T HITT |

X1 t+ X9

(%) T wievr-gfdes (\ifesh) = gar 2 ?
(@) p-A™ FIT BT B ?

(1) Ty w figes wal § 4w
HIT |

i) y=
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