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1. (a) State the domain of the function

w = xylog z 1

(b) Find the level curve of

| dt
| fooy ="
YV1+1t2
passing through the point (v2,-+/2). 1
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(d)

(e)
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(F26));

Show that limit of the following

functions does not exist (any one) : 3

It
(x, y)—(0, 0) W

(2T XU
(%, 4)-(0,0) |xy|

()

311: what  point/points iy s
e function Sley =log(x? +y?)

contin P i
uous? Justify your answer. 3

Show that W,y =w,, where
() w=log(2x +3y)
@) w = xsiny+ysin x + ) ot
Or
Find the linearization of

2
floy =x? -w*%‘w

at (2,3). 4
i [2117)
Find — =
% .att—lwhere W= z-sin xy and
X=t, y=logt, z=et"1
. 4
Or
Find the

derivative of
at the point (1, - 1,2)
=3i+6)-2k.

f(x)yZ)=xy+yz+Zx
n the direction of A
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()

(a)

(b)
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(3)

Find the tangent plane and normal to
the surface x° + y2 -z2=18at(3, 5-4).

Or

Prove that if f(x, y) has a local extremum
value at a point (@ b) of its domain, and if
the first partial derivatives exist there,
then f,(a b =0 and fy(a b =0.

Find the local extrema or saddle point
as applicable of the function

fioy=x3-y° -2xy+6

Use Lagrange’s multipliers to maximize

fioy =x? +2y-2z°

subject to the constraints 2x-y=0 and
y+z=0.
Or

Find the point on the plane
x +2y+32z =13 closest to the point (L, 1 1).

Sketch the region of integration of
[, 7 0o 91aA

on the plain paper, where the region R is

bounded by the line -x+y=1 and the

2 2
curve x2 +y~ =L

Define cylindrical coordinates.
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State Fubini’s theorem for a region R. 2
Or

~ Determine the limits of the double

(@)

(e)

24P/105

integral

Jf faa

over the region R bounded by the line
X+tyYy=1 and the curve x2 +y? =1 while

integrating at first with
. Tespect to
secondly, with respect to y, it
Evaluate [ Vy
e jojy dxdy and then change
the order of integration b

diagram. A

1+3=4

Or

Eval
v ua.te IIR@J—QxQ)d&, where R ig the

region inside the square |xhi|y|=1.

Change the following ;
. g Into an equiy
polar integral and evaluate "
f [

a g,(a2_x2 dydx
Find the volu

me of the tetr ;
zhe .ﬁrst By boquedahEdmn n
oordinate planeg and the o] e

Plane
x+g+5=
243 4
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(g)

(b)

(d)
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(.54

Evaluate : 5

[E " snomn

Define flux across a plane curve. 1
State the fundamental theorem on line
integrals. 2

Use transformations u=x-y and
v =2x+y to evaluate the integral

[[.x? - xy-y?) dxdy

where R is the region bounded by the
lines y=-2x+4, y=-2x+7, y=x-2

and y=x+1. 4
Or
Find the Jacobian
Ay 2
o, v, W)
of the following transformations :
(i) x=ucosv; y=usiny; z=w
() x=2u-1y=3v-% z=tw-4)
Integrate
[ .fleyds
where flocy =Xty and C is the circle
2 & y2 _4 in the first quadrant from
(2,0) to (O, 2). 4
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(e)

(b)

(c)

(d)

(6)

=P ~ P -~
;fF = Mi + Nj + Pk, where M, N, P are
Cunctlons of x, y, z; be a field whose
i_omponent functions have continuous
irst-order partial derivatives, then

=
prove that F is conservative if and only

it p =

1 Py Nz: Mzsz and Nszy_
o

—>1nd H th? flux density of
F = xzi — xyj - zk.

Define surface integral.

Integrate G(x,y,2) = x? over the sphere

2
D A A =L

Let C be a smooth closeq and simple

4
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(e)
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(7)

Prove that the flux of a vector field
—> A~ A ~

F = Mi + Nj + Pk, where M, N, P are
functions of x, y, z across a closed

piecewise smooth oriented surface S, in
the direction of its outward unit normal

field n, is equal to

J‘HDV-FdV

where D is the convex region without
holes or bubbles.

* Xk %k
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