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1.

2.

There are six questions in all
Attempt any four questions
All questions carry equal marks

Use of simple calculator is allowed

5. Answers may be written in Hindi or English but the same medium should be used
throughout the paper
TATEHAT g a9
l. 3 & o7 £
2. Tl =3 Wt & 39 &

>

aft vt F FEY ¥F g

T FATAeT F ITART Far S1 FJham 2N



5. ST fRear & o7 SRS # fRU o7 9%hd § Uieq T U9 H UF F OATAH A IqANT AT
ST AR



1. Consider the system of equations:

ax+y+z=1

x+ay+z=1

x+y+taz=1
Write the system in matrix form. Find the values(s) of a for which the system has a
unique solution, more than one solution and no solution. What is the degree(s) of freedom
if there is more than one solution and what does that imply? In which case(s) the column

vectors of the augmented matrix are linearly dependent? What happens to the nature of

1
solutions (for different values of a) if the constant vector (1) is replaced by another
1
0
constant vector | 0 |?
0
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2. Consider the following vectors: a = ( 1 ),b = (0) and ¢ = (—2). Calculate the
-1 2 1

cosine of the angles made between the pairs of vectors a and b, b and ¢,and c and a.
Also check whether these angles are acute, obtuse or right angle. Can the given
vectors span the three dimensional vector space? Now considering a, b, ¢ to be just
three points in the three dimensional space: construct the equations of straight lines
which passes through b and moves towards a, and the one which passes through ¢
and moves towards a. Then construct an equation of a plane which passes through
these three points a, b and c. At which points does this plane intersect with the axes?
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3. Consider the function:f(x,y) = ’it—i Find and sketch the domain of the function.

Draw the level curve of this function at level k = 2. Is this function homothetic?
Verify Euler’s theorem if possible. Find the equation of the tangent plane at the
point(x,, ¥o) = (1,0). From the same point find the direction in which the value of
the function increases most rapidly. What is the maximal rate of increase? What is the
approximate change in the value of the function if it moves from the given point

towards the point (3,4) by one unit?

X

waTf (x,y) = % W fFEw fim = we9 F W (domain) T STT HINT T

arfea AT =9 %o ¥ ' k=2 9T &C a% (level curve) F AT
FIOMT FT 98 AT grATATEH:  (homothetic) 2?2 afF @wra &1 1 dFaw % w07
1 wenfia fvm A (xg,vo) = (1,0) WX Taeff FHTS (tangent plane) T
T F71q Aol THT faeg ® gy fRem @@ i SeE ozE wed &
AT HATfg® asit § Jgar gl afg @ gqireges ¢ #47 g? I« [y 1w fag

T fag G4) 1 R & UF AR AAT W FAT & AWM H AiEwe

(approximate) IRAGT FAT FIIT?

1 1
4. Consider the function: f(x,y) = x3yz; (x,y > 0). Find the equation of the tangent
at a specific point on the level curve f(x,y)= 1.Find the marginal rate of

substitution between y and x. Find the elasticity of substitution betweeny and x.
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What is its geometric interpretation? Mathematically check whether the given
function is concave / convex. Is the concavity / convexity strict? Geometrically check
whether the function is quasi-concave / quasi-convex. Calculate the approximate

value of £(1.03,1.01).
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5. Examine the following function for maxima, minima or saddle points:
flx,y) = x3+ y3— 6x% — 3y? + 9x + 10.

Now find the global extreme points of the following function:

g(x,y) = 3x + 2y — (x + y)? on the closed and bounded setS where

S:{(X,Y):OSXSZ,OSysgijx_Fz}'

fafafea w7 3FST (maxima), [TET (minima) 71 FET f@eget  (saddle
points) g S FHIfer:

flx,y) = x3+ y3 — 6x% — 3y% + 9x + 10.



a9 Fefofad waa % afas w7 fawgat (global extreme points) F ATT FHITorT:
g(x,y) =3x + 2y — (x + y)?,a= (closed) & 9Rag (bounded) 7vggs S 4=, &l

S={(x,y):0<x<20<y<3y<x+2}

6. A consumer has a utility function U(x,y) = x + 3\/;. If the prices of good xand y
are P andP, respectively and income of the consumer is equal to m, derive the
demand functions of the consumer using the Lagrangean technique. Check the second
order conditions. Explain the solution geometrically by drawing appropriate level
curves for U(x, y) together with the graph of constraint function. Find the impact of a
change in m on equilibrium values of x, y and optimal utility.
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