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Instructions for Candidates

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

2. Attempt any nine questions.

3. All questions carry equal marks. \

4. The use of a simple calculator is allowed.

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

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

i @ fore

1 T IE-TT S fen f R R i Rl e w s sawes iR

2. &= o vl & S ARw

3 WA P FFTEE

4 R ST T W AR D | ,

5. R A forg PefiRe T a9t S Rt St - 2 e v S R 1

6. T WET-TF W IR Jen o RS Bl v ww ¥ AR, T af SR wew o 8 e

IR™T |

PTO. .




6491 ' ' 2

1.

(@) LetA beannXn matri};. Suppose that A has a real eigenvalue A > 0. Find
the eigenvalues of the matrices A + 1 and A%+ 1 where 1is an n X n identity
matrix. ' 5)

(b) Leta3 x 3 matrix A has eigenvalues equal to 2, 3 and 1. Is the matrix
invertible? Explain. If it is invertible, find the eigenvalues of A~ (5)

(a) A demand function is given by x = 1‘5y2 + 5y*p= — 6p°, where y>0,p>0
and.p is price, x is quantity and y 1s income. .

() Is the demand curve negz;tively sloped?

(i) Is the given commodity normal good? -

(i) Find the réaction 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
I4

’ F(x,y)=\/5—g +Jy-2 | - )

.

ALTERNATIVE QUESTION FOR PWD CANDIDATES

Find the rank of the following matrix for various values of p and q: 4
1 3 11
A=12 p 7 ¢q
i4 2 2 3

(a) Suppose the demand D (P, ) 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 %, and comment on it$

sign. . &)
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(b) Find a linear approximation of the function f(_X, y) = It at (2,1).
X-y

&)

4. (a) When is a square matrix diagonalizable? Explain. 4)
. : 3 2 . '

(b) For the following 2 x 2 matrix, A=(2 2); Find A3°. (6)

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

. q,=100 - p,, and

q, = 80 — p,.

Where q, and q, denote the home and foreign sales, respectively. The firm’s total

wy 3

cost function is given by :

C=(q, + )%

~

(a) Write down the broﬁt expressioﬁ of the monopolist and find the optimal
outputs and pricés 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

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.

[N

@ f(xpx,) = x"xf* - !

v s

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

4

State Euler’s Theorem. For the following functions, determine the degree of
homogeneity. Also, check if the functions are homothetic.

() z=Inx?+ In Xy
(i) z = ene) | )

The function F is defined for all x and y by F(x,y) = xe*3 + 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). _ ()

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

1 : 1 .
ix,y) = EXZ -x +ay(x— 1) — §y3 + a?y?, where a is a constant.

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

‘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). = 5. 5)

1
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 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. (a)

(b)

5

Examine graphically or otherwise if the following sets are convex or not:
@ S={xy:4<x*+y*<9} . :

() T={x79y):lnx+Ilny<0,x>0,y> 0} (5
ALTERNATIVE QUESTION FOR PWD CANDIDATES

Discuss the solutions of the following systém of linear equations

x+2y+3z=11
X +py—-21lz=3
3x+T7y+pz=q

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

Consider four linearly independerit 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. - ) 5)

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. - ) ' &)

1 (%) T AT A TF n x n w2175 AR B A 1 Rl aremie 4> 0

21 ARIT A + 1 AR A? + [ 9t A=Y FIT o W&, [ U n x n AIRRA
Higr 21 ‘ (5)

(@) T ARE 3 x3 Aaw A & FEoFaeg 2, 3 AR 1D TR T w0 A

TewRaug 27 T i 9t aE e B, W A e a@aﬁmﬁmﬁﬁm
- (5)

2 (@) A EI x = 15y* + Sy’p~ — 6p® SR T4 1 B, WAl y > 0, p > 0 AR p T

2, x 9O € SR y 317
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() T WA qGH TS ST aien 87
(u)wﬁﬂﬁaﬁmwaﬁ'%?

(m)m%q%a%maﬁm%uﬁmaﬁmwa%ﬂaﬁg%ﬁ
R @ & W W @ wkkr Sk (6)

(@) 3= FeiRa At St B Featfe v 3 @« Hike

F(x,5)=v5—%+4y—2 : @
Rain Iwigar @ g Jsfas a=
p 3k q & Al aF & T kiR ARww 9 & =R

BN
N oW
N N =
W8 -

3 () W AR B R e W W D (P, 1) SER A P ok e ® r W Bk
SR BIP A B Geu A D & s ol @ R wie-d R o slen wen

miEe? mtv‘hﬁmarqfei S(p) B, W g D (P, 1) = S(p) a‘mn m-ﬁ-—’r%

maaﬁ@am%ﬁ%ﬁaﬁi%ﬂ,wsa%ﬁgwﬁwﬁaﬁml (5)

(@) we £(x,y)= l_Hi_yat (2,1) = T wFTweT T\ aRt .(5)

4 (m)wmi@mmﬁmﬁaﬁm%?wml (4)
(@) P 2 x 2 AR 5 fw, A=G _22].; AT @R (6)

‘5. Teh YHIHRAE & SN0 A A H B, T W AR e fRdh wi e 59 v :
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q, = 100 —p,, 3R
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q, = 80 —p,.
- mqlsﬁiqzmﬁaaﬂtﬁ%ﬁﬁa‘%aﬁnﬁ%ﬁmmmwwm
! - Rar w2

( ' C=(q, + g)~
? (%)mﬁwmmwmmﬁtmﬁaéw
A AT AR B WS g w9 o i T et O Sira Sk '(6)

@) aﬁw@rﬂwﬁﬁsﬁa i R e A w ﬁaﬂﬁaﬂ%aﬁ I TS S S
A S R R T ge 37 ¢ ! ‘ (4)

6. SHER 1 I R R, St IRE B x, > 0, x, > 0 & fore aRie R
e el 2 O icHd 81 Saderl AT SHer D Gl el o Wi el

(®) £(x1.%,) = x{x}*

@) f(x,%,) = 2%, +3%, —x *x* (5%2=10)

7. (&) muﬁam@m%lﬁmﬁfﬁﬁm%m maﬂﬁﬁﬁaﬂhﬁﬁmgﬁ%
S, 98 o W ioTe [ o wer aeT 81

@ z=Inx*+Inxy

(11) 7 = eln(x2+xy) . (5)

) (@) & F R & x 3R y & R F(x,y) = xe¥3 + xy? — 2y SR uReaiis fowam apan
w B waiey & &g (1,3) wma 9% F(x, y) = 4«%%1@11@@(13)%%
| " aﬁmﬁmmmmaﬁml (5)

8 () 0 y%mmmﬁmm_f(xmmmaﬁm

1 1 4 -
f(x, y) = Exz—x-i-ay(le)— 3 3+ a2y2, W8T a Rudis 21
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Xy-el T ST T SR 58l f(x, y) ST 81 (5)

(@) aF Rm & f(x) = e A F(u) = In u T S i f(x) & x = 0 W St
AR B 2 AR 3R A Al g(x) = F(£(x)) T x = 0 R Jivwas 9 aran 21
A F(u) =5 2, W, S0 IR hE TR aRate 2wl - (5)

9. (ﬁ) BT F(X Y)

TR FE, ﬁﬁuﬁaﬁmﬁ?aﬁwwé e R A A F R o A
21 o S wiSlE 27 C o (s)

ﬁm‘n‘@:ﬂaalﬂa%m%mm
T n x n AT A T TR iR W feia 2 @R v 0 x o e e
P 3k vw fat Wew, BAsw AW E

P'AP=B
W g A @ A S B A S W S (5)

(@) wiher w7 ¥ W S S S R 3 saw § @
@ S ={(xy): 4<x+7y <9} *
(@ T=9{x,y):nx+Iny<0,x>0,y>0} (5)

Romin Iwfizad & o Yoo wo=

PR e ofiiewr TRl & FEEl W) T Sk
x +2y+3z=11
-x +py—21z=3
3x+T7y+pz=gq
pSﬂTq %ﬁﬁwmﬁ‘%mlwﬁ‘mw@mﬁﬁmﬁﬂﬁ%l (5)

0. (%) IR Wowa: @ET ok u, v, w WM x € R4qtﬁaﬂaﬁﬁqmamﬁsr (u+v), (v
+w), (W + 2u), IR (=2v + v) Wawa: w@ET A FHF 37

T GRW (u+v), (vi+w), (W+2u),(—2v+u)@T(x+u)%ﬂﬁﬁwaﬁ‘ :

FHY 37 W HiE ‘ (5)

() R e o 7 e AR A @ s 8 e ol e 7
2 5 o aRT @ o wew o 2R wRy & W TEw sidhEm A (5)

(5000)

Wy

T

PRV VY PP

et e ot g e




