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Instructions for Candidates

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

2. This question paper is divided into three sections.
3. Use of simple calculator is allowed.

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

paper.
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SECTION A

Attempt any five of the following questions.

(5%8=40)
R ¥ ¥ Bl dfer T @ IR AR

Y
1. (a) A firm sells 2 brands X and‘__z_,of a soap. The

outputs and prices are denoted by x, y and p, q
respectively. The demand functions of the two 5
brands are x = 100 — 2p + 5q and y = 80 + 4p -
3q. Suppose brand X sells for 15/unit and Y for
12/unit, Calculate the total revenue of the firm.
Estimate the approximate change in revenue if
the prices are increased by 1/unit for X and 1.5/

unit for Y and compare it with the actual change

in revenue.
Find the domain and plot it for the following
function; -
z=[x+y-Jx-3 (4+4)
L we g
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z=x+y-vJx-3

2. Suppose Firm X wishes to manufacture three SUVs
in its plants at A and B using its labour force of L
persons. Suppose the firm allocates the total labour
force in the proportion a and 1 —a (0 S a 5 1) to
the plants at A and that at B respectively and hence
produces the total outputs of the three products (as
measured in 100s of units) given by the vector

10 6 2
8 10

P10,
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Given the above information, answer the following

questions :

(a) Is it possible for the firm to produce cither of the

following output vectors if outputs cannot be

thrown away?

-
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(i) |7
9

,-‘ .
@yl-lcw do your answers to part (a) change if outputs

can be thrown away?

(c) What will be the revenuc maximizing choice of
the fraction g and how will it depend upon the
selling prices (p, p, Py of the three SUVs?
What condition must be put on the prices s0 that

both the plants are used by the firm? (3+1+4)

P
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- . or Tz
3. Aa) Compute the expression for where
E}'qﬁxp
z=e*"7(x +y). |
(b) A production function is given by
Q(L.K)=A[a PP +(1-a)K® Jp
Determine its degree of homogeneity and give the
conditions under which it will have increasing,
decreasing and constant returns to scale.
(4+4)
(®
oL :
(F) - % fR = & TR SR 2= e (x T y)
oyox? Q
x A
k’ [ =
¢
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4. (a) Find out the values of p for which the following

set of vectors is linearly independent.

u=(3-1,3); v=(2,1,0) and w = (2, 0, p).

nr each value of p find out a vector z that is

orthogonal to each of the above three vectors u,

v and w. (4+4)
(%) p ® 7@ 7 PR R e wRA =1 Fe=faRa
Teaa Rawa: @@ 8 1%}‘

u=(3,-1,3); v=(21,0) 3 w=(2,0p). Ve

\A

.
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5.

Suppose that an cconomy has two sectors: Light
Industry (Sector 1) and Heavy Industry (Sector 2)

with the following input requirements.

Light Industry requires 0.20 units of its own output
and 0.70 units of Heavy Industry’s output while Heavy
Industry requires none of its own output and 0.50
units of Light Industry’s output in order to produce 1
unit of output. The final demands for two in&ustries

are 1500 and 4500 units respectively.
(i) Write down the Leontief system for the economy.

. (ii) Find the level of output that must be produced
in each industry in order to meet the final

demands.

(iii) Suppose the prices of both goods are Re. 1 per
unit each. What are the unit cost requirements
for the two goods? Are the productions

economically viable? (2+4+2)
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(a) For the following function defined on R2, find the
critical points and classify them as maxima, minima
or saddle:

f(x,y) = x* + xz—ﬁxy-!-_?%"

(b) Determine the concavity or convexity of the
following function. Also check for the quasi-
concavity and quasi-convexity.

f(x,y,z) = x2+ }'2+3Z='-X}’+ 2xz +y (4+4)
L} e g .
| )
- ! P.T.O.
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f(x,y,z) = x*+y* + 322 -xy +2xz + yz

SECTION B

Attempt any three of the following questions.
(3x10=30)

P ¥ A el Sy B I AR

@(a} Find the level curve for the function

2x -~ 2y at k =-1,0,1, and plot them
x* +y1+1

f(x,y)=

in the same graph.
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Q(X.}’J'=Gﬂx3y5 units of output. [t currently

employs 64 units of unskilled and 27 units of skilled
labour,

(1) In what direction (expressed as unit
vector) should Change (x,y) if it wants to

change outpyt most rapidly from the current
level.

(it) If the firm hires 1.5 wnits of extra skilled
labour, using calculus estimate the change
in unskilled laboyr that will keep the output
unchanged, (5+5)

(F) T 1(xy)=2 3 R d=_io
; X“+y“+]
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8. (a)Find the eigenvalues and the associated

eigenvectors of the following matrix :

1 -1 0
A=|-1 2 -1
0 ~1 1

(b) Is the above matrix diagonalizable? If so, find 2

suitable matrix P. (5+3)
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q = ey o - "l el b
¥. (@) The function f of two variables is defined by

X, X,) = xxi. For what values of X, and x, is

this function quasiconcave?

(®) A diseriminating monopolistic firm produces two

goods whose demand functions are :

Py = 12 - x,, p,=36-5x,

where, X, and x, are the quantities of the two
£00ds produced and p, and p, the prices of a unit
of each good. Knowing that the cost function is
Cix,.x)) = 2x,x, + 135, solve the corresponding

profit maximizing problem and find X, x,, p, and

- p.. ‘ (5+5)
N,

| P.T.O.
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p, =12 -X; p1=36—'5X2

ot x, 3 x, SeRa & wegd e F AP
£ 31 T I
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10. Consider the function f(x, y) = xe~*(y2 — 4Y)

all critical points of f and classify them by

(a) Find
ond- derivative test.

using the sec

¢ f has neither 8 global maximum nor 2

(b) Show tha

global minimum.
(¢) L x S5, 0<y <4} prove that
e | in
d minimum points
f has globnl m an (M?H)

and find them.

Scanned with CamScanner



1327 15
T 105, ) = 32~ dy) P Y

(F) 13 af mwegh figdl B A ok -z
wﬂﬂwmmmﬁmﬁ@ﬁ;

(@) Rard & {1 5 3 Avaw afrraw 2 3 7 & A
AT

() A S={(x,y):0sx<50<y<4} | Rz %
e £ s ¥ e afawmm s graw fiz § ol
I 7 Fifow

SECTION C

Attempt any two of the following questions.
(2x10=20)

frafafa ¥ 3 64T 41 vl & I AR )

11. (a) The principal of a college correctly estimates that
if the students are instructed to attend x hours of
class and do y hours of extracurricular activities,

they get a test score of T and achieve student

happiness level of H as given by the following

relations :
4{ Vv
’ P.T.O.
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Carrently x = Ay = = o andd 1= 70 Venring
atdont protesty, the prineipal wands to moderately
totense 10 - 2 and decreane T o 0), Determine

Me valnen of & and y that witl help the principal
achiove thin objective,

(1) Are the following Ninetions homogencous? 1yes,
what in the depree of homopeneity? Also cheek it
they are homothetie,

T
i )Y h.! bl_
O )=y
12,
() pix, y) = 2 -y (5+95)
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(1) g(x,y) = 2Inx - Iny

12. (a) An upper triangular matrix is a square matrix if
all the elements below the main diagonal are zeros.
Consider a 3 x 3 upper triangular matrix A whose
'y

non-zero elements are equal to a constant a.

(i) Find out A%and A® and show that they are

also upper triangular matrices.

(ii) Show by induction that A® is an upper

triangular matrix and that trace (A®) = 32°
e sum of all the diagonal

(where, trace is th

elements).
P10,
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_singular matrix T of order n such

(b) Consider a non

that

T -2T2+T-1= O_,(null matrix)

(i) Use the above equation, prove that

T = (T — D2 —~
/ | Q""” \

(ii) Show that, if A2 =T then A = (T - ™!

for some matrix A. (5+5)

(m)wmﬁ@mwwaﬁﬁﬁﬂ%ﬂﬁiﬂ
W%ﬁ\%%'ﬂﬁﬁﬁ&ﬁ%\waxam
ﬁﬁmiﬁ:ﬂqﬂiﬁﬂﬁ'ﬁﬁﬁ%ﬂi—!ﬁﬁ@
Reis & K 8 |

(i) Azandﬁ@ﬁfﬁ'(ﬁ'@‘fﬁ?%ﬁﬁ@ﬁﬂ
AT W T

(ii) ot 3 R R AR g S e AR
3 ST trace (AT = 3on (orE, 38 R B
I@ = awm )
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13. (2) By drawing dizgrzams (or by making precise
algebraic zrguments), determine whether the

following set is conver.

i i \"
(b) Solve the competitive firm’s profit maximzing use \/

of 1zbour znd capitzl for the case where,

w= 10, and r=20.

Find the optimum values of K, L and =. Also,

show thzs the solution is true maximum.
(3<7)

P.T.0.
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