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1.

Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt any nine questions.
3. All questions carty equal marks.
4. The use of a simple calculator is allowed.
5. The questions meant for PWD category must be attempted by the PWD c;ategory
only.
6. Answers 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 Abe ann x n matrix. Suppose that A has a real eigenvalue A > 0. Find
~ the eigenvalues of the matrices A + I and A> + I where Iis ann x n identity
matrix. - . : (5)

(b) Let a 3 x 3 matrix A has eigenvalués equal to 2, 3 and 1. Is the matrix
invertible? Explain. If it is invertible, find the eigenvalues of A™". (5)

2. (a) A demand function is given by x = 15y? + 5y’p~* — 6p°, where y >0, p>0
“and p is price, x is quantity and y is income.

(i) Is the demand curve negatively sloped?
(i) Is the given commodity normal gbod?

(i) 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——x+Jy_—_2 . 7 | (4)

ALTERNATIVE QUESTION FOR PWD CANDIDATES

Find the rank of the following matrix for various values of p and .q: (4)
B e
A=12 p 7 q
. SRl A

3. (a) Suppose the demand D (P, r) for a certain commodity depends on its price
P and interest rate r. What signs should one expect for the partial derivatives
of D w.r.t. P and r to have? Suppose the supply is S(p), so that in equilibrium

D (P, r) = S(p). Differentiate implicitly to find F and comment on its

sign. 2o | 5)
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(b) Find a linear approximation of the function Pz, )= i l at (.2,1).‘
r X_
(5)
4. (a) When is a square matrix diagonalizable? Explain. : 4)
s ; . 3 2 ) . )
(b) For the following 2 x 2 matrix, A= ey ; Find A%, : (6)

Dok monopollst supplies to two markets, one at home and the other abroad The
demand functions are :

g = 100 — p,, and
q, =80 ~ pz.

Where q, and q, denote the home and foreign sales, respectively The firm’s total
cost function is given by :

C=1(q, +q)-

(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

L between home and foreign customers? 4)

6. Without using differentiation, examine if the following functions defined for x, >0,
X,~> 0 are quasiconcave or quasiconvex. Also check the functions for concavity

and convexity.
(@) f(x,x;) = xV*x{*

(b) f(x,x,) = 2x, +3x, —x}?x¥* (5%2=10)
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7. (a)
(b)
8. (a)
(b)
9. (a)

4

State Euler’s Theorem. For the following functions, determine the degree of

homogeneity. Also, check if the functions are homothetic.
(i) z=1Inx? + In xy
(i) z = ekt ‘ (5)

The function F is defined for all x and y by F(x,y) = xe*? + xy* — 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)

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

1 1 .
f(x,y) = ‘EXZ - x +ay(x - 1) - §y3 + a’y?, where a i1s a constant.

Find out the subset of xy-plane where f(x, y) is convex. (5)

Suppose that f(x) = e and F(u) = In 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) = 3. : (5)

1
X-y’

Plot the.domain of the function F(X.¥)=

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 ann x n

invertible matrix P and a diagonal matrix, B such that
P'AP =B

Prove that A and B have same eigenvalues. (5)
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10.
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(b) Examine graphically or otherwise if the following sets are convex or not:

(®)

(1) S ={(xy):4<x2+y*<9}

(i) T={x,y):lnx+lny<0,x>0,y>0} (5)
ALTERNATIVE QUESTION FOR PWD CANDIDATES

Discuss the solutions of the following system of linear equations

X +2y +3z =11
-X +py-—-2lz=3
3x+ T7y+pz=q

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

Consider four linearly independenf vectors u, v, w and x € R* Are the
vectors (u + v), (v + w), (W + 2u), and (-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. ' 35)

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)

(%) w9 AT A T n x n AaFw 21 7@ W F A 1 arafes sEemaeg o > 0

21 AT A + 1 AR A2 + [ 9 EAeY T HA0T W&, [ TF n x n FERA
A= 2 (5)

(ﬁ)WW3X3ﬂﬁWA%&Eﬁﬂaﬂ2,sﬁt1%W?lwﬁﬁﬂ

g 27 T S ol 9 e 2, @ A @ ey JiE S
e (5)

(%) ¥ AT x = 15y2 + 5y°p~* — 6p* BRI TAr 74 B, FEf y > 0, p > 0 3K p Fp@

2 x w2 ok y am R

PTO.
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(i) @1 WA qH HWOAS TAM dren 27
(ii)waﬂi‘ﬂgmrﬂﬁé? ~
(i) 3@ ¥ gfE B W A R W W w Wb e e ¥ g e
w® I @ w ww & wRfem wwo ik (6)
(a)@ﬁwﬁaﬂ?a%sﬂw%ﬁwﬁﬁaawﬂ‘@ﬁéaﬁm

F(xy =+5- x+,} _ : 4)
ﬁmmmma%mmm
p ﬁ(q%ﬁﬁ?ﬁ%mmﬁﬁ:ﬂﬁﬁmm:

1 : _
ar @)

3 (%) W AR Rl ffed aeg 9 7 D (P, r) IEE @ P AR oW W r W Pk
FR 81 P wr%mﬁnémrgﬂﬁ%mﬂw—%ﬁ%aﬁ FE wE

=g ? W #fse smafs S(p) 2, ﬁt‘ﬂgﬂﬂ‘D(P r) = S(p)s’nm P e @

mmm%mm,mwmmmml (5)

(@) wea f(x,y)¥1+i_yat (2,1) =1 e wfeT 7@ (5)

4 (%) v R A w A e 27 T @i (4)
(@) Fr=afafas zlszﬂﬁfﬂr%ﬁl?, A=G _22]; A T S (6)

5. & UHIERA & e ¥ S wear B, v W AR g Rl A e 5 waR
L

= 100 - p,, 3
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. 4= 80 -~ .
et q, sle q, Fm: e IR R R R i F) W w ww A w5 R
ﬁmw?:r '

C4q, T

(=) mﬁmaﬁwﬁamwwwaﬂtaﬁﬁmaﬂm
Tifes o St B w1 TR F A waiw &b @ SR S @i (6)

(@) ﬁmﬁﬁqmmm%mﬁwﬁmaﬁ srfr%a'é?é’rm

o A W T FE T 27 | (4)

6. FEEE 1 ITN g R, S @ifie B x> 0, x, > 0 @ g wRfe Pl
Her FEIEE B A S 1 Faaear AR ITe @ Ger 9 o S S
(%) £(x;,x;) = x/*x}*

(&) f(x;;x;) = 2%, +3x, -x}2x¥* ‘ (5%2=10)

7. (%) TR Wi B 21 Prafefeaa wemt @ forg, T @ Rt FaiRe S @
Fmar, g8 W Wi e & T wee a9 7

/XD z=1nx2+lnxy

(i) z = eme2) = - | (5)

(@) we F &l a7t x 3R y & 0 F(x,y) = xe¥ + xy? — 2y gr1 aRwiia fvar
21 TEisy fF g (1,3) o@ 9% F(x, y) = 4 W fom 21 sk g (1,3) ® 9%
I T @ S A i (5)

8. (F) &% x IR y & fow Faforfas wv % aRwfta womr f(x, y) ® few i

1 ; 1 2 .
3% Exz—x+ay(x— 1) - §y3+a2y2,TﬂET a feaes 2

PT.O.
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' xy-mwmmﬂmmﬁ f(x, y) 39 81 (5)

(@) W AR B f(x) = e AR F(u) = In u T FfoQ foh f(x) F x = 0 R Aferewcd
I A B 2 A 3R daw AR g(x) = F(f(x) 1 x = 0 W FrEHH A B B
R F(u) = 5 8, O U IR e yoR oRafda sim (5)

9. (%) wer F(X=Y)=;—i—y = T Wi P

e o, a8 PuifRa A fF ST ger 2, A ae 2 @ AR A F i o A8
21 w1 ST AISsE 27 (5)

R Fieadl @ T Amfas ww=

WanaﬁWAWﬁﬂRmﬁW?mﬁiﬁanmﬁﬁﬂ
P A v et A, BAE AR H

P'AP = B
A g #fe & A 3k B &t Eemaeg @ 21 (5)

(@) wiftew =T ¥ W = Wi A Feafafes 9 g § o
) S={(xy:4<x2+y'<9}
MT={x,y)Ihx+ny<0,x>0,y>0}

ﬁmﬁrauﬂaaﬁa}ﬁq%azﬁqasm
P Y0 e T T Gl % o R

x +2y+ 3z =11
" —x+py-21z=3

Ix+iyt+tpr=4
p 3 q & Rt ¥ & fr @@ B ea @ 9t v 78 21 (5)

0. (% )Wm‘@ﬁ?‘ﬂ'ﬁsﬁuvaﬂIxeR‘WﬁﬂRWlWﬂﬁﬂ(u+v),(v
+w), (W + 20), 3R (-2v + u) Waewa: @& a1 % 87

Fq R (u+v), (v+w), (w+2u), (- 2v+u)3ﬂt(x+u)%ﬁﬁﬁ'ﬂmﬁ
Ty ¥7 T #w (5)

(@) ﬁaaﬁmﬁmnaﬁmﬂ@'ﬂ A S s B @ e vl o 7w
? i za@ aRw @ o == 9t ofie WRy & T wer sgEe B (5)

(5000)



