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Note : Answer the questions from both Sections

as directed.

Section—A

Note : Answer any two questions from this

Section. 2%20=40

1. A two-product firm faces the following

demand and cost functions.

Q1 = 40 — 2P1 — P2, Q2 = 35 — P1 — Py,

C= Q) +2Q5 + 10.
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(a) Find the output levels that satisfy both

first and second order conditions for

maximum  profit. Find out the

maximum profit.

(b) Check the second order condition for
profit maximization.

14+6=20

2. (a) Determine if the following integral is

convergent or divergent. If it 1is

convergent then find its value :
+00
2
I xe ¥ dx
—00

(b) Find the complementary function and

particular integral (y. and y,) and

definite solution of j—y +4y =12,
X

y(0) =1. Check its validity. 8+12=20
3. (@ What do you mean by Normal
Distribution ? Describe the properties of

normal distribution.
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(b) If the scores are normally distributed
with mean 30 and standard deviation of
5, what percentage of the scores is :
(1) greater then 30 ?
(1) between 28 and 34 ? 12+8=20

4. (a) Consider a square matrix

1 2
A=
s ol
Find the real Eigen value and EKigen

vectors assoclated with it.

2a X1
(b) If a= - and x = 2 , prove that
3a X3
a x4
dax) _,. 10+10=20
ox
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Section—B

Note : Answer any five questions from this

5.

6.

8.

Section. 5x12=60

(a) Consider the following function :
z = f(xq, x9, X3)
= x12 — 3x1%9 + 3x§ + 4x9xg + 6x§.

Check whether the function is having a

maximum or minimum ?
(b) Find out whether (x)l/x possesses a

maximum or a minimum value. 6+6=12
Write short notes on the following : 3%X4=12
(1) Taylor’s series
(11)) Mean value theorem
(i11) Euler’s theorem
Discuss the Harrod-Domar one-sector
model. 12
(a) Show that standard deviation 1is

independent of change of origin.
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(b) Prove that the correlation coefficient r

is independent of the choice of both

origin and scale. 5+7=12

9. Solve the following difference equation and
determine whether the solution path 1is
convergent or divergent and oscillating or

not ? 12

Yiro + 21 + =9.2"
10. (a) Define and discuss Bayes’ theorem.
(b) In a bulb factory, there are three
machines A, B and C. They produce
25%, 35% and 40% of the total product.
Of their output 5%, 4% and 2%
respectively are defective. If one bulb is
selected at random and found defective,
what 1s the probability that it was

produced by machine C ? 5+7=12
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11. Discuss and explain Student’s ‘¢ and
Chi square (yx2) distribution. 12

12. Critically examine unbiasedness and

consistency properties of a good estimator.12
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MEC-103

et feuTTa (3refomme) (T, 3. 4i.)
L EIGRC PN
S, 2026
TH.EE.-103 : uRwTUTIeTe yfatemEr

gayg : 3 yo2 SfeFaH 37F : 100

e : A 97T G (FRITFER Tl & IR GO

TRT—h
e : 39 97 G %] g T & SWIITT/  2x20=40
1. T fgorg e %Y & A& I 11T SR AN 5
Sufeerd € :
Q1 = 40 — 2P1 — Py, Q2 = 35 — P1 — Py,

C=Q+2Q5 +10
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(%) 999 wd fgdfta ife &t o[l sl 0 T b
el SAfhaH e e TR A HISC | o8
sTfehan a1y ot STRfe HifST |
(@) SAfYeha™ T T TR I i Si= HitC |

14+6=20

2. (&) fAfy=a wifse fo f=ifea Taera Afmd
71 ey | 9fe g8 AfEr ®, 9 sHe A
Senfard ST ;

400 92
I xe ™ dx

—00

(W) I8 %o fen T ¥

dy
dx

TH RS Thed SR faftre  wmmRed

+4y=12,y(0)=1

[ye T yp] A RIS den sHeRr fAfe=a

THIE W STeRfad SHIfSW | 39! JedT <kl

St shifsTg | 8+12=20
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3. () YHME e 9 379kl 1 U™ § 2

YHHT 3Tee & SIS0 hl FUiH shifeig |

(@) UTdich k1 A6 JHMEMT § 3R 3R 3fEd

M 30 U1 AHH fo=e™ 5 T 1 Uadiehi & fohaq
BN I

(1) 30 ¥ sifye

() 28934 HAAE ? 12+8=20

4. (%) 39 T AHg W fo=m HifeT

o

gk dRfoeh TSI HH dol Hefed 3T

TGS A hifoa |
2a X1
—Q .7C2
(@) afe a = qm x = , a1 fag =g
3a X3
a x4
fp 0@ _ 10+10=20
ox
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—4
S : 39 9T @ 5] gie G941 & I ST/
5x12=60

[ o [aWa

5. (&) F=fafed wed W faur i :

2 = f(xq, Xg, X3)
= X — Bxyxg + 3x5 + dxgxy + 625 .
St ST foh 39 %o &1 Sifaehad 91 g
1 = |
(@) 9@ ST & (x)V/* &1 Tk Afeeman 9=
BT A1 =AaH A4 | 6+6=12
6. Trfafed w dfere femforl fafee : 3x4=12
(i) 2T T e
(i) ofFa A T
(iii) FeT KT GHY

7. Tohd 519 - gfaqH W == &Ifse] 12
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8. () <ymeu for umer foue™ 2187 g & giedd 9
Tl &l € |

(@) fag HifSy 6 deday [oie 18 S5 @

HT9 1 SRS ST b =9 § Tas B

5+7=12
9. Trafafed s=r e 1 g Sifsw 3R fAifa

HITT foF o8 IHEM 99 AFYE § 91 STqEr) 3R
eIt § a1 T ? 12

Yevo T 2yt+1 + :9'2t
10. () 9-9HF ki GRTST 3T ST HITTT |

(W) T oed o el $herd! | i1 7R § ¢ A, B

AR C | 39 R ool TR T HHI: 25%,
35% 3R 40% WM IAmed ol g1 3T
SR H RERT: 5%, 4% IR 2% ded T
I B 1 A Th dod @ Agiess €9 9
A1 T IR 9% ' B, 1 WifdeRdn ¢ T
TYHT IcIeH HIH C WA B 2 5+7=12
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11. RS ¢ O H o (x2) Meed W == IR

3Teh! STEAT hiTSTT | 12
12. T o= STIHM® ohi STANMANG qol FEAA hi
fagToraned st gHtem wifew | 12

X X X XX
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