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Full Marks ; 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. Answer the followirtg as directed (any ten) :
1x10=10
O framTzd et et Ses fean (R e wedt) -

(a) Write a unit matrix of order 3 x 3.

3 x3 FNF 9GB! GFF (e foray |

(b) 1f the two rows (or columns) of a
determinant are identical, the value of
the determinant will be (zero/one).

( Fill in the blank )
I o1 R o1 R (1 W) 9 =W, (e
PR IR (F/99) |

(=R I o= )
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(c)

(@)

(e)

(9)

2A/1098

(2)

All differentiable functions are
but not all continuous

differentiable.

( Write True or False )
e SR T Wi =W, 8 e
Rt TR SRFEN T |
(& A TS )

continuous,
functions are

Is (AB)’ =B’A’ correct?
(AB)’ = B'A” 9% 1 ?

Every homogeneous function is
homothetic, but all homothetic
functions may not be homogeneous.

( Write True or False )

TR AP TR e 2, R I AT
FEACE P Fo RIS AT |
(7 @ w1 fordn )

Define idempotent matrix.

50T (e Tige dl |

Having an objective function with two
explanatory variables and one equality
constraint, the order of the second-order
bordered Hessian determinant will be

( Continued )

(3)

@B wfEer®) FePR [ Foq FIe W W
ofsqrs o Afrs ‘cfEm RfRe @l
&9 2]
(i) 2x2
(i) 3x3
(it)) 4 x4
fiv) 2x3
( Choose the correct answer )

(o Teaco! Az Sfeear )

(h) What is the rank of a null matrix?

ab1 e (Neema sfEfs & 292

- 2 . ..
) 1s x2+y%?=1an implicit function?

x? +y? =1 95 SIS T 290 0

¢) I I'is a unit matrix, then 5] will be
1 1951 93 (NAFH =W, (B3 5137
() a triangular matrix / <0 ﬁ‘l’?@ﬂ
(T

(i) a unit matrix / 961 ¢ Qe
(i) a scalar matrix / 951 Sfe (e
{iv) a vector / B e e

( Choose the correct answer )
(o= Taarh afy e )
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(4)

. |5 2
(k) Whatis the trace of the matnxl: 1 3 :|?

[5 Q]WWW””
13

() The solution of a differential equation of

first-order consists of
e - 1 SRR TN TS C
(i) complementary solution / “f47%%
A

(i) particdlar solution / Ro® w4
(iii) Both (i) and () / (i) = (ii) LS
(iv) trial solution / SfFT AU

( Choose the correct answer )

(mwﬁmﬁﬁ%@)

(m) Define saddle point.
orfie fRmga SieeRl foa |

(n) Difference equation is used in discrete/
continuous time analysis.

e /T T Rewee (o7 I TS
Eul ( Choose the correct option )
(s o afe Tfaed )

(o) Cobweb model is very appropriate for

TR AE0 @fR 5z =7

() agricultural products
FES WK AR

22A/1098 ( Continued )
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(5)

(ii) industrial products
Ifa® TR A

(iii) Both (i) and (ii)
(i) T (i) 0N

(iv) service
ot A9A A1Cd

( Choose the correct answer )

(% Taachl Afz Tfereq )

Answer the following questions (any five) :
2x5=10

wHe ] eEd Tad fran (R e <ebr) -
(a) Give an example of a diagonal matrix.

951 el (Nererma Tz faan |

(b) Prove that for any scalar A
AA+B)=AA+\B

1 e sfe T4 A3 9@ 2 w1 @
AMA+B)=AA+AB

(c) Give an economic interpretation of
Lagrange multiplier.

A QTP G ASS M HISRCGIAT |

(d) Define vector space with example.

TATRITE S werq wige i |

( Turm Owver )




(6)

(e) Find the norm of the following matrix :

woTe Rl (NAFHON TS Sl el
32 6
A=l6 4 12
5 3 10

(f) Define intertemporal equilibrium.
BT SRR e fiw |

(g) Find the rank of the following matrix :

O (TR SRS ey 4
-5 -3
A=
[15 QJ
(h) Define homothetic function with
example.

TAZIPTZ A TR e R |

3. Answer the following questions (any foun :

5x4=20

werS fra ST B (R e i) -

(a) Prove that
I A
N(AB) < N(A) N(B)

22A/1098 ( Continued )

(7))

(b) Evaluate the following determinant :

o i RdEeeR W Ady 39 -
x 5 O
3 y 2
9 -1 8

(c) Find the extreme value of the following
function :
wors firy weicbra a9 W fefy 4 -

Z=x*+xy+2y% +3

(d) Find A?-5A+7I from the following

matrix :
e g (Temd o A —5A+71 Ry
341

=[5 A

(e) Determine whether the following
function is homogeneous. If so, of what

degree?
TS [l TEAH P T T (o w2y, ey
391 | 3 =y, (o3 = @R 2

2
f(x,y,w]=i+2xw
w
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(8)

() Prove that if a function f(x) is
differentiable at a point x =c, then f(x)
is continuous at x =c.
oW Fq @ AT G5 T f(x), x =c Yo
AN W, (9@ TANO x=c RYS

wf3feese 273 |

(g) Given X'=[x; x, x3], write out the
column vector X and find XX’

‘If’\? X'=[x1 XQ x3]ﬁ1ﬂ W, CWSW@"I
¥ X 3 2’3, forn W XX ey @41 |

(h) Prove that the Cobb-Douglas production
function Q=AK°P is a linearly
homogeneous production function, if
a+f=1
AT I @ I o +P =1 3, (S(F F I-THEADS
Teom T Q = AK *LP @bl Sealye g

% BeAMH Fof 27 |

4. Answer the following questions (any foun :
10x4=40

were fra sppre Bed i (R @ oif)

(@) Solve the following simple national
income model using the method of
() Cramer’s rule and (i) matrix
inversion :

5+5=10

( Continued )

(9]

oo g 9e HOW WEY W0 (i) (&€
Tafe W (i) A NEIwA RS

ST P91
Y=C+]0 +G0

C=a+bY (@a>0, 0<b<1)
(b) A price discriminating firm has the
following average revenue functions :
P =63-4Q,
P, =105-50Q,
P; =75-6Q3
If total cost function C=20+150Q,
then find the equilibrium outputs and
equilibrium prices. 5+5=10
w4 farehiaas 341 Tewe dfedm @B STe S
P =63-40Q,
P, =105-5Q,
P3 = 75 - 6Q3
P IW wecol M C=20+15Q =W, (903
ST TR AW W SR W
Tferea |
(¢c) A monopolist produces his product in
two different plants and his total cost
(TC) function of the two plants are given
by
TC, =10-20Q; + Q7
TC, =15-6Q, +20Q%
( Turn Over )
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( 10 ) (11)
If the average revenue (AR) function is () Solve the following first-order difference
given by AR =50 —20Q, then find— equation :
(i) profit maximizing outputs; o A dew-GEa (S% AAFICH! AN F4T ¢
5+5=10 yt+]_5yt=l’ y(o)'__%

(i) maximum profit.

g5 G0 Reerz 7ol for dFee o

n@; ?-
A W (TC) PR (g9 The consumer’s utility function and
TC, =10-2Q; + Q7 budget constraint are given as follows :

TC, =15-6Q; +2Q3 U=18xy+9y subject to 6x+3y=15

Find out optimum purchase of x and y

7 9% W AR =50 -2Q ¥, (93—
. . . e ¢ th
(i S S TSR TR ﬁﬁ‘-ﬂ‘T’F{i; which will maximize the utility o e
consumer.
(ii) T =T fAefg 41 |
Tl THAEIAS Fe WE @ AfSANS
(d) For each F(x,y)=0 use the implicit RO IGR 2 ) (40
i dy .
functlonruletoﬁnd—d—x. 5+5=10 U-=18xy+9y 0% 6x+3y=15
SEfRe ¥R W e S were fi ofechr Trrere TeAenel WEfEE @RE AW x W
Fx y) = 0 wom o1 %Y ety <1 - y A @ fewe 279 whfea, Ay e
dx
i) F =y- -
) Flxy)=y-6x+7=0 (h) A producer’s cost function (C) and
@ F(x, y)=3x2 +2xy+4y3 =0 production function (Q) are given below.
Find the optimum combination of

inputs [labour (L) and capital (K)]

(e) Solve  the following differential
in order to minimize the cost of

equation :

TS A1 SRy S e ) -

dy
a =12,y =2

production
C =2L +4K subject to Q = SL%K% =64

22A/1098 22A/1098 ( Turn Over )
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(12 )

o TRAMSTS I/ Fo (C) & TRAM ey
Q) we i txm! W KW wWR g
B ToAmE [ (L) AR I (K) |9
ey AP 76 273, [T w4

1
C=2L+4K JH Q=8L K7 =64

() Find  equilibrium  income (V)
consumption (C) and tax revenue (T)
from the following simple national
income model :

OIS il e WOl WRA WEA o SR

Y (Y), oI W (C) WF 9 92 (T) ey

9
C=200+0-8(Y-T)
T=50+0-3Y
() Analyze the following market model for
stability :
weTe frl e SfEER el Reae 34 -
.Qd = 14 - 3P
Qs =-10+2P
dp
e | -
dt (Qd Qs)
* % %
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