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1. Answer any three of the following : 3x6=18

(@)

-Find the equation of Il{e line in R3 passing through the

points (2, 4, 1) and (5, 0, 7). Where does the line intersect
the xy-plane ? Using this equation to exactly déscribe
the line segment joining the two given points.
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When is the vector b said to be a linecar

combination of vectors v, y and z ?
Consider the vectors = (1, 2, 3}and v = (2, 3. I).

(o) Find & so that w = (L. & 4) is a linear
combination gf' u and v.

(b)  Find conditions on &, b, ¢ so that w =
{a. b, ¢) is a linear combination of ¥ and v,

A matrix P is orthogonal if P'P = L Prove that

if Pisan nxn matrix whose colunms are all of

length | and mutually orthogonal then P is

orthogonal.

Find oul if A is an orthogonal matrix :
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Let D be the 3 x 3 diagonal matrix with entries
d,, d, and 4, along the diagonal and zero’s else-
where. Let A- = (a,.j) be an arbitrary 3. x 3 matrix.
Compute AD and DA. Show that AD multiplies the
ith column of A by entﬁ' dj: while DA multiplies

the ith row of A by entry d,.
IT D is the 3 x 3 diagonal matrix with entries
d =2 d, =3 and dy = 4, find A such that

AD = DA,
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2 (@) - Consider the system of equations : 5
B + oy o+

X+ hy+rz=1
Xx+y+ k=1
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Find all valuesrof k for which the system of equations

has :

®

NN

(i)

()

)

a unique soiution,
more than one solution and
no solution.

Show that P = I/(1 + ¢").satisfies the iogistic
equation : ‘ 8

dp
_ = I —
. dt P ‘ P)

What is the limiting value of P at 1 — o ?

Draw phase diagrams for any nve of the differential
equations below and determine the nature of the

possible equilibrium states :

@ i=xe

) F=x(2-%)

© x :(xj— 2} {(x +2)..



(7) 6306

(%) wiwm fed W A wf

ke 4y +z= |

X+ rz=d

x+y+ k=1
}%ézmﬁmam%ﬁmﬁm%ﬁmtﬁwm
P 7
0 T S e Y
(@¢$%$®E€a%ah
(@_ﬁﬁﬁﬂqﬁﬁﬂ

(@) () fTog =ifsy f& Péuu+eﬂqﬁmm
THFRIT,

§=Pu—maﬁﬁkamr%l
PR > o ®Y H HHW A9 70 ¥ ?

PTO.



(8) 0306
G AR Ry Ty s Wl § e
@ % fog e srtm e R A
Siqem sinst w1 e frita w0

h =x(2-x)
(¢} .x= (x -2)(x +2)
3. Answer any three of the following : 3nd=12

(@)  Sketch the graph of the following function in three-
dimensional ‘space and draw a set of level curves of

height ¢ - 0, 2
--'./(-\'. yy=2 -— X
forx 2 0.y 20 fix. ) 2 0.
(b)  Given:
Q(K, L, N) = KPLPNP Gluk + '_“' N Y-N) =

where p, o, B and y are constants. Compute the
sum of the partial elasticities of Q with respect to.

K. L and N.
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(¢} - Suppose that w = fix, v. 1) :

() Ifx, yand z-are functions of 1 and v find the partial

derivatives of w with respect to u and v.

(i) W xand y are functions of » and v and if z, u and
v are functions of ¢, find the derivative of w with '

respect to o«

(@) For the functions below, find a uhit vector in the direction

in which flx, 3») increases most ra'_pidly at P‘:

O fixy) = sy P= 1)

() fx yy = i + 2% p =(1,2).
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Answer any /wo of the following : 2x5=10 -

(@)  Assuming all necessary differgntiability, if v = u(x, y)is

‘ hdmogeneous of degi'ee k, then prove that :

azy 321: 5 8214' :
2 2
+ 2xy——— +

xy y _ay2

=k(k < 1) u(x, y)

If # = u{x, y) is homogeneous of degree 1, and

x, y > 0, then prove that :

2%y x‘azu _ % _ 0
a,\::! ay2 dydx
(6)  Express the quadratic forms below as a matrix product
involving a. symmetric coefficient matrix. How is this
matrix related. to the Hessian of the quadratic form ?

* Use the coefficient matrix to determine the definiteness

of the quadratic forms :
(D f(xl, .1'2') = x]2 = 6xxy + 95:%
@) glx, %) =30 - dxx, + 722
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Assume that F(x, ». z) = ¢ defines = implicitly as'a tunction

(c)

oF -
of x and . If — = 0. then find :

d- E
5; and o

If = is defined implicitly by the equation -

x4 2y + W F =g

find :
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Answer any mve of the following : 2%5=10

(@) A monopolist produces two goods x and v. The demand

unctions for the goods are :

x =50~ 05p;
v="T6~ Py

f the cost is
Clx, ) =32 + 2ty + 2 + 55,

Find the values of x, » which maximize profit. Also
find the maximized profit and the prices charged by the

monopolist.

"(h)  Examine the concavity/convexity of the following

functions
B Sy =yl oy yr0:0<aps’

i) gy =+ xy>0
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(¢) PFind and classify the_ stationary points_of :

fle ) = 8~ e+ )
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Answer any nwo of the following :
(@) A consumer’s utility tunction for two goods is :
Ux. ) = x2 V2,

Wrife down the 'ﬁecessary conditions for the sofution
of the constrained optinﬁ@lion problem for general
values _ofpx, p, and M. Find the optimal values of x and
¥y and‘ the corresponding value of A Cl;eck the second
order- conditions. What ar.e the consumer’s .demand

functions for x and » ? Find the indirect utility function

U@, Py» M) and verify that & = ™M
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Find the maximuni and minimum values of :
fx. vy =x+y

subject ta the constraint :
g y)=at syt =4

Write down the Lagrangean function for the problem and
sotve the necessary conditions for the optimal solutions.
Find the determinant, D(x. y) and check the second order
condition. Explain the optimization solution geometrically
by drawing the level curves of fix, ») together with the

graph of the constraint.
Find the maximum and minimum values of -
j(x.y)=-:c2—yz .

on the given set $ which is the square region bounded

by :

P.T.O.
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