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1. Answer the following as directed (any terl :

1x1O=10

(@)

(b)

sEo ft$r1<< fizk1 qNfr E-s{ ftil (ft mnnrcqil) :

Write a unit matrix of order 3x3.

3 x3 qqq e?T er-s cftms fr{I I

If the two rows (or columns) of a
determinant are identical, the value of
the determinant will be (zero/onel.

( Fill in the blank )

sfr ebr fr({rr Fr .tt? (n w) qre q{, 6qco

fiffiK qH E< (Tq/q+) r

( <tA 5R 13't r-{r )
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(d)

(e)

l2l

(c) A1l differentiaile functions are
continuous, but not all continuous
functions are differentiable.

( Write True or False )

TFeil q<T-{frr rffi-A Efi&fr q{, ftq rs-Gr
qfi&{ *er&q{sqfrr {q{ r

( qvl aq{qft<t )

Is (AB)' = B'A' correct?

(AEll' = B'A'\9h qTC{?

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

( Write True or False )

grsl-f :nn Tqr& {rrs't q{, frq TF(dII Trrsfl
*-tc-Q ry a-aa 4q\s ofl-6q 

1

( liq o \TNi fr?fl )

A Define idempotent matrix.

<fqq frdm+,q >ngl frfi r

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

(31

qbt qEEq] Tarprq fh fsa D-drs q?F TIH
sBr{-s em qq]Rs 'qftq6' fr{Tfi frAr
@r q\
(t) 2x2
/izl 3 x3
(tii) 4x4
(iu) 2x3

( Choose the correct answer )

(lsq ffii<t&Sfr.sa )

@ What is the rank of a null matrix?

.{brfiE fiErc,Fq$eftqkt

Is x2 +g2 =1 an implicit function?

*2 +a2 = I qbt qgP{fu TT{ qsfi ?

If / is a unit matrix, then 5/ will be

qfr r eh qa+ ffi-aEq E{, @e€ s/ Ek

(t) a triangular matrix / ,4h ftEAT

(Continued) 22Al tOgA

ffiErcs

a unit matrix 7 <h e+-+ ffi{ss
a scalar matrix / qh qfr'f dlarss

a vector 7 uh lftr vfr
( Choose the correct answer )

(lsq ffii<tR.tfr.eo ;

( Tum Ouer )

(u)

(ttt)

(iu)
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00

(iu)

(k)

l4l

What is the trace of the matrix [ 
5 

'1,'-"- ^'^*"'"'I t s]'
[s 21 t q
l l l ffiT{ q-{cq-{ ft Ek r
L1 3l

The solution of a differential equation of
first-order consists of

sq:t-q:rq qDr lq_<m-qAr q?=+<q-s flI{rdE elrs

(r) complementar5r solution I tRf<O
qfl{FI

@ particular solution / Re-N s{t{FI

/rrfl Both (i) and (u) / (t)qr /2, TrflbI
(iu) trial solution / lfrqq {{Iffi

( Choose the correct answer )

($q ffir{Rbfr.e<r )

(m) Define saddle point.

trq ftn rsl ftn r

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

R-<"nA-<" qr{ frcs{.[o csn lft+.<q <l<rqg
q{l ( Choose the correct option )

( lgq R+E-6r <rR bBso )

(o) Cobweb model is very appropriate for

m-{rqFr qrftfi c{R oq*lTq. q{

(t) agricultural products
TR-qrs Btl<r <rc<

(sl

industrial products

ffifl$ q-{Ft TrGt

Both (l and (ii)

rrqrr 6rr{lil
service

fl{I TNfr-{ ffi<

( Choose the correct answer )

(lgq ffir<tR.tfre<t )

Answer the following questions (any fiuel :

2x5= 10

.c-qs fi{r sxrtsT us< ft$ (ft cotz-+t {ubt) ,

(a) Give an example of a diagonal matrix.

qfi fr-s.f fif-{ssr bnR{1ftn r

(b) Prove that for any scalar l.

I(A +B) =)uA+)'B

ft c+nu qfr{ <tft tr< <rcq eFfi"t r-{ fr
)"(A +B) =)'"A+)'B

(c) Give etn economic interpretation of
Lagrange multiplier.

qtgtq sqip{ qqlffi $t?ft qttmeql<I I

(d) Define vector space with example.

ftr<qqqqfr{ qffr qst ft$ r

2.
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Find the nor:rn of the following matrix :

s-N frTI dppr,sfu qffs ffisq1 ;

l-3 2 6l
e=lo 4 nl

l"lLi 3 10-]

Define intertemporal equilibrium.

qg3ffifr{ q:HI'{r{ q${ ftil r

Find the rank of the following matrix :

s+r ffir<q-{Refr.ftq{I 
'

l- -s -31A=l ILls e l

(h) Define homothetic function
example.

$qrqsqr{rr{'t TEFF{ rgtfr$ r

3. Answer the following questions (any four) :

5x4=2O

sqs frrr exq{q< 6-sq fiil (fr corz-* uGDr) ,

(a) Prove that

s{T"l s[ 6q

/v(AB)< iv(A)JV(B)

22Al rO9A (Continied )

l7l

Evaluate the following determinant :

s-qs fr{r frffirs qH ftf{ fir :

lx s ol

ls a 2l

ls -1 8l

Find the extreme value of the following
function :

\rqs fifl t-+{etn D-<q {H fi'fq +-{ t

Z = x2 + xy+2g2 +3

(d) Find A2 -SA+ 7f from the following
matrix:

\oqg fr{r dl{fir< omt A2 -5A+7r fr'f{
F'{I:

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

EqE fiTr rq{& q1l sfi q{ 6 l{{, fitr
T-{t I {fr E{, gcs ftffi TlqK r

f(nau1=xa2 +2xw
Lt)

22AlLOga ( Tum Ouer )
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(n Prove that if a function f (x) is
differentiable at a point x= c, then /(x)
is continuous at x = c.

3FII6I T<t C{ {fr ,abt +T{ f (xl, x = c frTs
q-<-$qftT q{, Fug T-ffirh x = c fiW
qfr&Re q\ r

(g) Given X'=lxt x2 x3 ], write out the
column vector X and find M,.
{fr x'= [xr x2 xs ] fr$ etrs, cugg rfri
w xft qk, frqr qFF )o(, frqk q<t 

r

(h) Prove that the Cobb-Douglas production
function g=n11a7\ is a linearly
homogeneous production function, if
cr+B=1.

Sflq $-{l Cq Tfr s +0 = 1q{, 6seg T'<-vrB6q
Eq"frn tSI Q = lu5a19 qh TEq?,Eft'-s TI..,u
qn $qonq-{ T-fi q{ I

4. Answer the following questions (any four) :

7Ox4=4O
\oqg ftn flxr{$ b-s< ftnT (fr c+n*r EfiEt) :

(a) Solve the following simple national
income model using the method of
(t) Cramer's rule and (u) matrix

(el

Eq\5 ftn x<q qIq{ qmq qIftfi r, c4qr{{

ffi& qr ftt) sffir ch{ss< "mfur
WI{I{ TTI :

Y =C+fo +Go

C=a+bY (a>Q 0<b<1)

(b) A price discriminating firm has the
following average revenue functions :

Pr =63-4Qt
Pz = 105 -SQz
Ps =75 -6Qs

If total cost function C =2O + 15Q,

then find the equilibrium outputs and
equilibrium prices.

m ffi+<.t T-{ Gq"nq-{ e&tn eBK a-s qK

T-ffi6{Ft s6rs ftTI t<q
\ = 63 -4Qt
Pz = 105 -SQz
Ps =75-6Qs

$ <il r-{-{& qft c =2o+15O <{, 6scs

sKTlIj tqofllT{ "ifutq qliF gK{NI r{
Gfrre< t

(c) A monopolist produces his product in
two different plants and his total cost
(IC) function of the two plants are given

by

TC1 = lO -2Q' + Ql
TC2 =15-6Q2 +ZQ?

(Turn Ouer )

5+5=1O

rnverslon : 5+5= 10

(Continued )
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If the average revenue (AR) function is
given by AR =5O -2Q, tJ:en find-
(t) profit rnaximizing outputs;

@ maximum profit. 5+5:10

qw{ .{Toafl ffiE $r ef, a?FHE tqerr-{

$-{r {Nft{ TT (rC)T6n E?
TCr =LO -2Q' + Ql
TC2 =15-6Q2 +ZQZ

qfr q-u qB AR = so -2e q{, cs(r
(t) {rdDE orv qffi Sqflm{ tR*qqTt

6, qrdm etv fr.fr o-*t r

(d) For each F (x, gl = O use the implicit

function rule to find,4U: 5+5=1O
dx

qsrc vtn{ fifi src{rrr rR sre frfl sfedr

F ln al= o T"rfi N *R"ft <"{ ,

(t) F{XV)=g-6x+7 =O

@ r@,al=3x2 +2xg+4a3 =o

(e) Solve the following differential
equation :

sW ftfl q-{-{qa{ qA-S<qZh rfit{t1, isiu :

4*o'=L2' a(ol=2dt

(11 )

(n Solve the following Iirst-order difference
eouation :,f
src frfi frffi-wr< e1qft<R{Tdl rT{l{H <F-{t :

Ut+r -Sat = r, Y0) = I

(g) The consumer's utility function and
budget constraint are given as follows :

U =l8xy +9A subject to 6x+3y = 15

Find out optimum purchase of x and y
which will maximize the utility of the
consumer.

srsrq< $"rcTIF[il Tfi \flrt {rqt e&Tfi-s

@rFrcr qqs frfi q[cq:

U =l8xU +9y {l-Cl-Cs 6x+3Y = 15

bqrsrsr< bffiifi-q fif{-$ R<K <rczt r sFF

u mft{ q{ ftffi E'< qt[f{, ft'fq +-{ r

(U A producer's cost function (C) and
production function (Q)are given below.
Find the optimum combination of
inputs [labour (Ll and capital (I()]

in order to minimize the cost of
production

C=2L+4K subject to Q =g7]+Yi =64

(Turn Ouer )( Continued ) 22NL@A
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qq{ $qfl?-{-{ <r{ TEFI (c) q+ $qopa saa
(Q) ic-e\o frTr e<q r <rilr{Rl TitFt <l-6t

Gq"nr+< $op6 [!t{ (t) q?F {qfi gr)]r
{r{sq qGsq ft q'<, fi"fu q{ t

C =2L +4K IIC'ICS g = gLi YL = 6a

O Find equilibrium income (YJ,

consumption (C) and tax revenue (?)
from the following simple national
income model :

.c-qs ftTt aaq reilqT qq-{ \flffi t{t sFt{I{I
qF r), Fr6r rr{ tct q+ Fr 1rqE 171 filt
F{I :

Y=C+Io+Go
C=2OO +0.8 (f-?)
?=50+0.3Y
ro =500
Go =4oo

(j) Analyze the following market model for
stability :

Eqs fr{t <vlr qlfrBK tri1\il Rzaqq +-<t 
'

Qa =L4-3P
Q. = -10 +2P

4 =a(Qa -Q")dt

***
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