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. Section I

Attempt any six questions from this section.

I Let fbe the function defined by f(x, y) =

(x, ») # (0, 0).

(a) : Find

lim

X2+ 2y2

for
x4+ y2

f(x, ).

(x, )= (2.1

®

Prove that f has no limit at (0, 0).
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Tﬁe temperature at the point (x, y) on a given metal plate
in the xy-plane is determined accordingl to the formula
T, y) = 2 + 292 + ¥ degrees. Compute the rate at which
the temperature changes with distance if we start at {Z;13

and move :
(a) parallel to the vector j.
(b) parallel to the vector i.

The Company sells two brands X and Y of a commercial
soap, in thousand-pound units. If x units of brand X and

¥ units of brand Y are sold, the unit price for brand X is

P(x) = 4,000 — 500x and for brand Y is g(y) = 3,000 — 450y.

(@) Find the total revenue R in terms of p and gq.

(6)  Suppose the brand X sells for $ 500 per unit and brand
.Y sells for $ 750 per unit. Estimate the change in total
revenue if the unit prices are increased by $ 20 for brand

X and $ 18 for brand Y.

s T ¥ ?
If
w = f(’_’].
5
. show that
r——-l-sa—‘!—()

Find the directional derivative of /(x, ») =" at P(1, -1) in

the direction toward Q(2, 3).
Find the absolute extrema of f(x, y) = 2sinx + 5cosy in the

rectangular region with vertices (0, 0), (2, 0), (2, 5) and (0, 5).

3

| 1
Let R =xi+ yj + zk and r = |R|,, evaluate div(—R).
r

Section II
Attempt any five questions from this section.

By using iterated integral, compute
H x\ﬁ - x2eVdA s
R 5
where R is the rectangle 0 < x < Lb<ys2
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Leoz) : 2
Usg Green's :Lheorem. to find the work done by the force field
F(x, y) = By = 40i = (4x —y)
when an object moves once counterclockwise around the
ellipSt; 42+ P = 4.
Use Stokes’ theorem. t0 evaluate the line integral

(ﬁ (3y dx + 2z dy — 5% dz)
C

where ‘C is the intersection of the xy-plane and the ‘

hemisphere

traversed counterclockwise as viewed from above. .

Evaluate

[ (F.N)aS,
8

whete F = x2i +xyj + ¥y k and S is the surface of the tetrahedron
bounded by the plane x +y + 2= 1 aﬁd the coordinate planes,

with outward unit normal vector N.
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