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Note : Answer questions from each Section as

directed.

Section—A

Note : Answer any two questions from this Section.

2x20=40

1. (a) Explain how Markov processes can be
understood using matrices.

(b) Given the input matrix and the final
demand vector :
0.05 0.25 0.34
A =,0.33 0.10 0.12
0.19 0.30 0

1800
D=| 200
900

Lot-II P.T.O.
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(1) Explain the economic meaning of the
elements 0.34, 0.19 and 900.

(1) In the above, is the Hawkins-Simon

condition satisfied ?

2. Given the demand function for two goods

P, =320 -4x + 2y and P, =106 + 2x — 20y .

(a) Write down the equation for overall total

revenue.

(b) Determine the values of x and y for which
profit is maximised. Hence calculate the
maximum profit. Also calculate the

revenue when profit is maximised.

3. Determine the wvalues of K and L which
minimise the cost function C = 3K + 5L subject
to the production constraint 250 = 10 K5 L5,

Also calculate the minimum cost.

4. Find all the second order partial derivatives of :
G Z=2x%2+3xy+5
(i) Q =10L07 KO3

Verify that cross-second order partial

derivatives are equal.
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Section—B

Note : Answer any four questions from this
Section. 4x12=48

5. Use Cramer’s rule to solve the following system
of equations :

4x + 3y — 2z =1
x+2y =38
3x +z2=6
6. Demonstrate Roy’s identity.

7. Invert the following matrices :

2 3
(a) 3 2}
2 3
o [2 ]

8. Solve the following differential equations :

d
(a) d—i—7y=7 y(0) =17

M) dy + (3x2y — e’ )dx =0

9. (a) Explain the concept of total derivative.
(b) Find dz when :
Z =3x*+2y% + 93

P.T.O.
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10. What is the dual of an objective function ? How
would you interpret the coefficients in a dual ?

Section—C

Note : Answer all questions from this Section.

2x6=12
11. Explain the following :
(a) Orthogonality of vectors

(b) Minimum expenditure function
12. Show that :

a1 G2 Q3 a1 G2 O3
Ay gy Qgg| = (-1)|ag; agy agg

Q31 Qgzp 433 Q91 Qg9 Qg3
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0.19 0.30 0
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D=| 200
900

0.05 0.25 0.34]
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() STEFAl 0.34, 0.19 TqA 900 T 3Tl
37 FHHAE
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P, =320 - 4x + 2y
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(@)F[ HIGT x TNy & T 1 8 W
[ B e B o T o oo s |
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yfdee B 250 = 10K02 105 | =JFq9 «ra
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HT—g

T2 : 39 9 ¥ fe=kl 9 e % SwW e
4%x12=48
5. %W ™ &1 WM i ge feAfatea g
YUl 1 B ST

4x +3y -2z =1

x+2y =8
3x+z2=6

[

6. T & HAGHAT i fag Hifsm)

~

7. fTr=Afafed d‘IIOﬁL‘éI T Ffdel™ Ald °b|I\TIQ

2 3
@){3 2}

(@) L 8}

8. fr=fafad sToee GHIRON Sl A HIfST :

dy B _
(%)5—73/—7 y(0)=17

(@) dy + (3x2y _ e )dx =0

9. (F)gRd 3Ehelsl i Hehoqdl FHSAEU|

(@) dz @ HINT S :
Z = 3x* + 2y2 + y?

P.T.O.
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10. TRet 3ev9 Wl & 84 9 39 1 9Hed 27 od
o TR T ST Y A BT 2
qT—TT

FZ : 39 9 9 9 U & S fSEl 2x6=12

~

11. f=fafed guarE .

() |feM T fiaehal
(@) =ATH =TI el
12. <31zq fo ¢
a1 G2 O3 1 Q2 Q3
Q91 Qg9 Qg I(—l) Q31 Qzp 0433
Q31 Qszp 433 Q91 Qg Qg3
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