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Instructions for Candidates.

1.      Write your Roll No.  on the top  immediately on receipt of th'is  question paper.

2.      Attempt  any  nine  questions.

3.      All  que`stions  carry  equal  marks.
a

4.      The.  use  of a  Simple  calculator  is  allowed.

5.      The questions  meant for PWD  category. must be  attempted by .the PWD  category
only.

6.     Ariswers may be written either  in English or Hindi;  but the  same  medium should
be  used  throughout  the paper.
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1..     (a)  `Let A be an n x. n matrik. Suppose that A has a real eigenvalu6 A > 0. Find
the .eigenvalues o.f the matri'ces A + I and A2 + I where .I is an n X n i.dentity

•`.

matrix.                                                                                                                              (5 )

a)   Let` a 3 X 3  matrix A has  eigenvalues .equal to  2,  3  an.d  1. .Is  the  matrix
invertibl;? Explain. If it is igivertible, find the eigenvalues of.A-I.             (5)

2.     (a)   A demandfunctit)nis givenbyx=  15y2+ 5y3p-3 -6p3, where.y>0, p>0
and..p is price, x is quantity and y is income.

(i) `Is the demand curve nega`tively sloped?
I

(fi)  Is the given. comriodity normal good?  '

(in). Find the reaction of demand to price  as  income increases  and the`
reaction of d.einand to income as p.rice increases.

(b).  Determine .the doma.in and plot it for the follow.ing function

•F(x,y)--Jt=+Jii2.

•AIJTERNATIVE QUEST.ION FOR PWD CANDIDATES

(6)

(4)

Find the rank a.f the following.matrix for various v.a.1ues ofp and q:                (4)

3.     (a)    Suppose the demand D (P, r) for a certain commodity deperids on its.price
P and interest rate r. What signs should one expect for the partial derivatives
oiD w.i.i. P and r to have? Suppos`e the supply is S®), so that in equilibrium

b(P,.r)=S(p).Differentiateimplicitlytofind=,a:dcommentonits'

sign.                                                                                                                                      (5 )
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a)   Find a linear approximation of the function f(x,`y) =

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

a)   For the foll-owing 2 X 2 matrix3  A=

1`+x-y

;  Find A30. (6)

at (2,1).

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

-       ql-100-pl,and.

q2  -  80 .- p2.

Where q] and q2 denot`.e the home and foreign sales, respectively. The firm's. total
cost function is given by :J

C  -  (ql  +  q2)2..

(a)   Write down the brofit expressioL o.f the monopolist and find the optimal
outputs  and prices  so that profit is maximise.d..  Check t`he  second-order
sufficient.conditions as"well.                                                                                    (6)

a)   What `happehs td price if the monopolist is n'Qt allowed to  discriminate..
between hoine an.d foreign customers?                                                              (4)

6..     Without using differentiation, examine if the following functions. defined for x] > 0,
x2 > 0 are quasicopcave or quasiconvex. A1.so check the functions for concavity
and.convexity.

`(a)     f (xr,x2)  =  xi/2x2/4
1

@)    f(Xi,X2)  =  2x]+3x2-xi/2x2/4 -(5x2-10)

P-T.O.
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7.     (a)    State Euler's Theorem. For the following functions, determine the degree of
homogeneity. Also, check if the functions are homothetic.

(i)  z = ln x2 + 1n Xy

(fi)   z  =  eln(x2+xy) (5)

(b)   The funct.ion F is defined for al.1 x and y by F(x,y) = x,ey-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).

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

fi(x,y)=ix2-x+ay(x.-1)-±y3+a2y2,whereaisaconstant.-
r=

Find out the subset of xy-plane where I(x, .y.) is conv.ex.

(5)

(5)

a)   .Suppose that fi(x) = e-X2 and F(u) = ln u. Expla.in why I(i) has a maximum
`  at x = 0 if and only if .g(x) = F(I(x')) has a maximum at x = 0.

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

9.     (a)   Plotthe ¢omainofthe function F(X,y)=

(5)

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

b ounde d?                                                                                                                         .(5 )

ALTERNATIVE QUESTION FOR PWD CANDIDATES

.

Consider an n x n matrix A th.at is diagonalizable s-o that there exists an n x n
invertible m`atrix P and a diagonal matrix, 8 such that

P-1`AP  -  8

Prove that A and 8 have same eigenvalues. (5)
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a)   Ex.amine graphically or otherwise if the following sets are c.onvex or not:

(i)  S  =  {(x,y):  4  < x2 + y2  S  9}

(ii)  T =  {(x,  y):  1n x + ln y <  0, x > 0,  y >  0}

.ALTERNATIVE QUESTION FOR PWD CANDIDATE`S.

(5)

1

'`1

Discuss the solutions of.the following system of linear equations

x + 2y +  3z =  11
-x + py -21z -3
3x + 7y + pz - q

for va`rious values ofp a.nd q. There is.no need to find the solution.      (5)

10.   (a)    Consider four.1inearly independerit vectors  u, v,.w  and x  €  R4. Are  the
vectors (u + v), (v + w), (w + 2u), and (-2V + u) linearly independent or
dependent?

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

(b)   Prove that a suffi'cient condition for a square matrix A. of order n .to be
orthogonal' is  that  all  its  column vectors  are uni.t vectors  and inutually
orthogonal.    -                                                                                                                     (5)

1      (iF) qFTrfe AF n x naRo€iqFTrmifa AfflqT5TPe fflEarfu®^ > 0
gi xp A + I 3ft{ A2 + I tft anEarfe aia ire ed+, I. par n x n fflTae
arm a,                                                                                   (5)

(

(vi) qFT rm  3 x 3  figiv  A i}  6iiriEa=qfa® 2,  3  rfu  1  i± TF{ra{ €.I HT xp
€::!,¢b.i`i\t]. a? HT dfrPel rfe qa i:!qu.i`ii€+ €, a A-I th 6;IiS`=iaeiqiaia irmt

(5)

2      (iF)  whTFaTx i i5y2+ 5y3.p-3_ 6p3E[{rrfuilz]T€,ri y> 0, p > 0 3ir p.tiro

a, x rm a 6fi{ y rm €i

P.T.O.
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•(i) Rat rfu  ilH  aeumaaT  €aFT arm  €?

(ri) fflT  a  q€  i]5 iTTrm  qiF  €?                 ,

(hi). an S S an TR ifro i± rfu rfu ift Hfth aqr fro ¥ qu th
t[t  Sum. iS  rfu wh. ifl  Hfrm  aTa  drml                                   (6)

(iF) rfu ire IRE air a @+rtlRid q5aF ¥ S iife irm

F(x,y)-Ji=+Ji=2
fch ¢Hfi<aicEi a ifu aa5fa+eri- HEa

p Gin q ii RE wh. ifr iir ii+drctRqtl fifu ch ca Eta.dife :

(4)

(4).

(-iFr) qFTapia5fl iaRE qq tfr wh D (p, r) ed ife p 6ir ETa iR r tR ia`frI    edgi p. 3ife rach¥ D t} ifeigiv.i±ifrrfu-aiaech rfued

qTBT?qlTirmfflipes(p)a,agivD(p,I)=s(p`)ami#'iHaeda

fu 3falffi RI a iaha diftr, aqT ed ifa TR ian irmt           (5)

(i?)  t5fa  f(X,.y) -.1+x-y
at (2., 1) ffiT ap tiricb-ci-ri ER.I. (5`)

(a) vtF quTq{ aRI 5a iarfu in €? H¥ trmt

-(:   _22)(H)  @tifartlti 2 x 2 aRo i± iir,  A =

(4)

.;  A30 aiEr iREi                  (6)

5.    vaT qqitRFfflca a ri.¥ aFff tF{5T ¥, qqT tie. 3fr{ qu{r fiani th FTEH i]5R

ql  -100 -.pl,  3ft{
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6.

•7.

q2  -  80  -.p2.

5ffi qL 6ife q2 in: .tina 6ir iaan ia3fr ri ae ¥i t5S en gr Tailla tiaT gr 3Ia5R
iin 7m a. :

\

C  -  (ql  +  q2,2.

(a) q5rfrfe th aFT HRTrfu ire aqT gt5Ean fflT3EgE` 3ife life in irm
rfe rfu fflfha a HSi..is iFT ift qfa iTffi ift th rfu irmi         '(6 )

(iF)..qRngq5rfuHRITachiha®.6krfugT5dii±rfuaanqa@enFTfa."awh
a ifro T]{ Hr rma tTgrT a?                     ]                                                  (4)

3TqE5aTfflwh.iae.iin,rfuirmiSxL>0.,x2>0i±itrqR`rfuia±
TFaT rd3]qaa a " fflfro ¥1 slqaaaT atGain.i± T5ajf ift rfu rfu api

(tF)  .f(Xi,x2)  =  xi/2x2/4

(iF)  f (Xi,X2)  =  2X] +3X2 -xi/2x]2/4` (5X2=10)    `.

I

(iF)qFtrfuTfflTin€iia±T5aifi}te,HFRIaTiftieniaditfaarmli5i±
aaiaT, qa th ifa ira iaT :aqT T5aT tFTRT. ¥i

(i)  i = ln x2 + 1n xy

(ii)   z  =  eh(x2+xy) (5)

(a) t5an F ifi Hal x 3k y i* iae F(.x,y) = xey-3 + xy2 - 2y air qRrfu ifa i]qT
€i rfu iaT ffi=  (I.,3 ){aFaa aaT F(x, y) = 4 tR ida €1.air fit  (1,3 ) TR qff
ifi ed in iFT tlH^iq,`ul aia armi

(iF) wh x 8ife y i* iir @Hrctrratl RI ¥ qRrfu ri .f{x; y) tR. ia" tiftr

f(x,y)=±x2-x+ay(XTD_iy3+a2y2,q8Toaiinat

(5).

P.T.O-



6491

•9.

8\,
xy-aa 5T 5TtTE|;qq im dam ri f(x, y.) i3iERT €I                                   (5 )

(F) qlFan iS fl(x) = e-x2. 3ife F(u) = in u FF¥ tfiteia f(x) ffl x = 0 tR fflfrfu
qFTriin€qR3ft{faqR8tx>=Ftftx)>fflx=0tRfflfhaFFTagTg1
qR F(u) = 5 a, ch,enqE5T.i5a{ ifu H5R qRalfa ini                              .   (5)

1

(E)HaTF(x,y)=±fflantafatrmi
EHii aaTqT, tT5. ia€ffi ira ifa itin giv a, Th ri € ". iffi ¥ a ias th iti
¥i tFqT rfurfe £7                                                                             (5,)

iach ¢.ii<c«d. ia iaT -aaD.friab; HEa

ngEFT n x n aRqH A FT ia" iffy ch iaqrfu ¥ rfu FT n x n qFwhgiv
p 3ft{vaTfirifigiv, BxpairaiaT      .

P-LAP  -8
ch its rm fir A 3it 8 aft enEarfu®erTri gi

(`RT)rfuRI*ThaFqTirfuErmiSfiFinaE3aa¥"aff:
(i)  S  =  {(x,y):  4  <  x2 +  y2  S  9}

(ii)  T =  .{(x,  y):  ln x +  1ny <  0,  x > 0, y >  0}

iaEin -+:i=Eiefteia+a. ts iaT -ad7ia+ch i]m

(5)

(5)

iitiiEtit±itl. tRaiF `Ifi\cn+`il- HBTT@ iR Hfflenfi in ed arm :
x +  2y +  3z  =  11
-x + py -21z -3

t                                 3x+7y+pz-q

p 3ife q  i± iaftrri ifr tel EHifr ftr`i;a iin tfr 6maia-q-cfiar ia. gl   (5)

io.    (iF-) aT{fro: edHRch. u,.v, w 3ir x e R4 TR fa"irmi fflTrfu (u + v), (v
+ w), .(w + 2u), 3ft{ (-2v + u) tRaE5a: wi " rfu ¥?

3m Hfech. (u + v), r(v + w), (w + 2u), (-?v + u) 6it (x + u) a ri S fflr i5a
ed ¥9 iqtE irml                                                                     (5)

(iF)ifaridrifaRTnwhenfqlaRqHAariiREanaitrwhH€ga
€ iaT EHifr rfu aenftcacaT ifrgrrfu ti ilqT qRT{ ctifiharii        (.5)

(5000)


