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1. (a)

7

2

Let Abe an n x n matrix. Suppose that,{ has a real eigenvalue }' > 0' Find

the eigenvalues of the matrices A + I and A'? + I where I is an n x n identity

matrix. (5)

(b) Let a 3 x 3 matrix A has eigenvalues equal to 2, 3 and l. Is the matrix

invertible? Explain. If it is invertible, find the eigenvalues ofA-r' (5)

(a) A demand function is given by x = 15y':+ 5ytp-t - 6pr, where y> 0, p > 0

and p is price, x is quantity and y is income.

(i) Is the demand curve negatively sloped?

(ii) Is the given commodity normal good?

(iii) Find the reaction of demand to price as income increases and the

. reaction of demand to income as price increases. (6)

(b) Determine the domain and plot it for the following function

F(x,y)=Js-i *Jy1 (4)

ALTERNATIVE QUESTION FOR PWD CANDIDATES

Find the iank of the following matrix for various values of p and q (4)

^[

1

2

4
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p
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J (a) Suppose the demand D (P, r) for a certain commodity depends on its price

P and interest rate r. What signs should one expeit for the partial derivatives

ofD w.r.t. P and r to have? Suppose the supply is S(p), so that in equilibrium

D (B r) = S(p). Differentiate impticitly to find $, una comment on its
OI

sign. (5)
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(b) Find a linear approximation of the function f(x,y) I
at (2,1\.l+x-y

4. (a) When is a square matrix diagonalizable? Explain.

(5)

(4)

(6)(b) For the following 2 x 2 matrix, A= ; Find A3o
32

5 .A monopolist supplies to two markets, one at home and the pther abroad. The
demand firnctions are :

9r ='100 - P,, and

9z=80-Pr.

Where q, and q, denote the home and foreigir sales, respectively. The firm's total
cost function is given by :

c: (q, + qr)'.

(a) Write down the profit expression of the monopolist and find the optimal
outputs,and prices so that profit is maximised. Check the second-order
sufficient conditions as well. (6)

(b) What happens to price if the monopolist is not allowed to discriminate
between home and foreign customers? (4)

Without using differentiation, examine if the following frrnctions defined for x, > 0,

xr'> 0 are quasiconcave or quasiconvex. Also check the functions for concavity
and convexity.

(a) f(x,, x, )
tl2 lt4xi x:

AN c

qt
(5x2=10)

6

:i
o

(b) f(x,,xr) = 2xr+3xz-*lt?*\o

o

oLIE

P.T.O.

,ll



6491

7. (a)

4

State Euler's Theoretn. For the following functions, determine the degree of

homogeneity. Also, check if the functioris are homothetic.

(i)z:lnx2-lnxy

(ii) z = gh(,L,rr (5)

(b) The function F is defined for all x and y by F(x,y) = xev-3 * xy2 - 2y' Show

that the point (1,3) lies on the level curve F(x, y) = 4. And find the equation

of the tangent line to the curve at the point (1,3). (5)

8. (a) Consider the function f(x, y) defined for all x and y as

l1
f(x, y): ,*'-* + ay(x - t) - iV'* a2y2, where a is a constant.

Find out the subset of xy-plane where f(x, y) is convex. (s)

(b) Suppose that f(x) = e-"' and F(u) : ln u' Explain why f(x) has a maximum

at x:0 if and only if g(x): F(f(x)) has a maximum at x = 0.

How does your answer change if F(u) : 5. (5)

1g. (a) Plot the.domain of the function F(x,Y) x-y

Further, determine if the domain is open, closed, or neither. Is the domain

bounded? (5)

ALTERNATIVE QUESTION FOR PWD CANDIDATES

Consider an n x n matrix A that is diagonalizable so that there exists an n x n

invertible matrix P and a diagonal matrix, B such that

P-IAP = B

Prove that A and B have same eigenvalues. (s)
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(b)

5

Examine graphically or otherwise if the following sets are convex or not:

(i) S = {(x,y): 4 < x2 + y2 < 9l
(ii) T : {(x, y): ln x + lny < 0, x > 0, y > 0} (s)

ALTERNATIVE QUESTION FOR PWD CANDIDATES

Discuss the solutions of the following system of linear equations

x+2Y+32:11
x+py-2lz=3
3x+jy+pz:q

for various values ofp and q. There is no need to find the solution. (5)

10. (a) Consider four linearly independent vectors u, v, w and x e Ra. Are the
vectorS (u + v), (v + w), (w + 2u), ahd (-2v + u) linearly independent or
dependent?

. What can you say about the vectors (u + v), (v + w), (w + 2u), (-2v + u)
and (x +u)? Explain. (5)

(b) Prove that a sufficient condition for a square matrix A of order n to.be
orthogonal is that all its column vectors are unit vectors and mutually
orthogonal. (5)

(c,) amfrRv A q.r'n * l dQg$1 {Tdfrcfr'A e,rcrek6'sn$ms r > 0

tr tQtr A + I flk A, + r d qE+{AeIiila dfrgvd, r ytr n x n sr+EA
tffi*r (s)

(s) qrrdfrrs 3 ^ 3 tBS a * arAr+ct 2, 3 flk r * qtrqr ir wr tEF
geFcfrq i? H€ dPwr qE qE Efficoftq *, n) a | 6 frEi{+s(Erfr dPdsl

(s)

(o.) rmmrrx: l5y,+ 5lp r-6p3wrgutqr:rltl,df v> 0, p >0 *tp*rc
i, x rnar * ah y urc *r

,l

2

P.T.O.
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(i) er crq q.fi xqrf,q 6tr{ srflI e?

(iD Hr A rr{ cq 'mrrq q< l?

(iiD sra i & A+ q( *ffi + vfr crrT d rR&qI <sr *rt + Yk A+
qt srq t eR cFr fr nRfrcr art dftgr (c)

(e) n}t ftrRfl dfrs ak Et ffituil u-e-td Et d-c dfrs

F(*.y)= Js- - *.F-z Al

.Eqtu sffi * Rq 46fuo,lr$t

p *< q * RFr;rrd * fac ffitud fq* d f5;16 dfte:

(4)

(o,) qmflfrvRirftffkteqfrcrtr D (P, r)cr6*m p qkqrort rrnfirft
qrfi il p *t r * t.sq fr D + fltEm Effiil + frq qt{-t Rd d sqril e,(fr

" =1"
(4

3

p

2

I

7

2

l\
ol
3)

?.

srBs? qrr frfrs uffi slpy f, n} i6ra D (P, r) : s(p) *mr S arn e,a +

frs rdffid * 1 p*rr dPdq, ilr Eet frr6 qt trryft dfrsr (s)

I(e) v-o-t t(x,y) at (2,1) 6,r tk6, r5Fr6,e{ arfr 6tr
1+x-y

(<l) co. wrat tffi c-q ffic *<r t? qur dfrqr

(a) ffikc 2 x 2 rBs + frs, A=(; 1), o-wr dfrsr

(s)

(r)

(c)

go. qarEr+narft a {rf,ttf + ffi c,r* *, v+. +{ *{ gr<r frtfir qr{ rrdm Etr n-6R

t 7
*

*

qr :100-p,,ft

*

J

7,

cott€

y'c vOe
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Qz=80-Pr'
wd q, *t 9, !r-{lr: Q-{ *{ F?fi ftfi'+ qnlt *r q.{ qr Ea arrrt sirJr E{ errR

frqr rrqr l:
c:(q,+qr)'.

(o') qme-onarfr d am aFrqRr ft&g dqr EEilc ilrse5a *( ffi arr dfrs
<tB'atq ilfrq:il{*<tr qrt6q*Efrrrd* rftfrdRsr (o)

(u) uE voftmncrft q} +( sli EtS urd + fr *eqn q'd * srgqR q* a vrfr
+ *lrd q( wr rrrq qsar l? (a)

w+ffirr qr sq+{ frS fi-{r, !fis dfrS fr x, ) 0, x, > 0 + frS ctr{r&-d ffifud
qfi{ gtiflTffm t qr srtirra *r r+ccar *t st-e-ar t q'-tr+ d rft tds dfrst

6

7

(o) f(x,,xr) = *Y'*to

(e) f (x,.xr) = 2xr+3xz - *ll'*to (s xz =ro )

(e) {e1 y}a wr frr *r fffifra qd * frs, rrrsq-dr 6 &ft ffi,a dfrsr E{+
ffir.r, c6 rfr ffi dPds ft wr qersrtc il
. (i) z lnx'+lnxy

(ii) z = sr"G'?*T r (5)

(e) u-c*r d(|t x *t ytfrS F(x,y): xev-3 * xy2- 2yERrcfrflRrfr-qrrrrn

il avrlEs fr ftg (r,s) wnrr qfi' F(x, y) : + tr( ftre *r *t frg (r,r) w +m

frq$tff q1qfi-5pr an dfrcr (s)

(m) srft x *t y * fts ffikd w I cfrflk( qrrrr f(x, yy w fr-un dftv

I

,
I

8.

f(x, y): x2-x*ay(x-l) l y'+ a'y"vd upfffi*r

P.T.O.
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9

8

xy-iri[ 61 3q{gq{ EIil dtrR vdf f1x, y) ltm il (s)

(e) rmflfrv ft f(x) - e-' u}< r1u) =' tn u qq frfrq ft f(x) fi x : o qt aBo-oc

qmd*mtqR tt+Tdqe g(x) = F(f(x)) tEI x:0 qt slfuo(qqm+dr*r
eR r1u; = 5 a, A qFr€Er 3tR ftt ro,R qR'sRtd *rnr (s)

.t
(q') Etrc F(x,v)=-l- qliltqalrdftqrx-y

Eq+ trflsr, qa ffie frfrc fr Ah q.dr t, qr rna * qr iir- t t dt rft qfi

irwritr<r*s*? (s)

Mrrsffif *frqffi6syq
gq 1 * n dffi Aqr frqn tfl&Cu] ffiilqt ilfr q6 n x n Effiqofu lF
p dtrr'6Mftrn, B+qrr]d+fr

P-IAP : B

fttu€dfrsftaskedffi@wrril (s)

(e) vfto' nq t qr u;qql lifu dfrs fr ffikc ta sra t qr qfi:
(i) S : {(x,y): 4 I x2 + f < 9}

(ii) T = {(x, y): ln x + lny < 0, x > 0, y > 0}
6N coL[E.

frqfrrsffi*fteffi6cfi
J

,l
ffqRfuotkfirrftq,{ur v'qre+ rrrrrc} st wl dRq:

x+2Y+32:ll
-x+PY*2lz:3
3x+7y+Pz:q.

*

'ew Oe\iri-1

p *< q * Rft-fl qA * ftsr Es+ fts Ed ffi * snfiqfrifl <fi tr (s)

10. (q' ) enik+n: €€qfrfr u, v, w k * . prrpfupdPugl tmqfr$ (u + v), (v

+ w), (w + 2u), *t (-2v + u) lfrf*a: qmre qr fllFd f?

ilc {ffi (u + v), (v + w), (w + 2u), (-2v + u) sk (x + u) * eR I scr 6'E

ncr+ i? Rq dBqt (s)

(s) ft-a dRc fr rq n qIil KTR dqn A * dfqTfr+c r** * frs c{i< rr$ qt
i tu sq+ ffisr * stuc rcRr d rqr vtm Sqhcfi E} (s )

o

..!

(5000)

I


