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The figures in the margin indicate full marks
for the questions

1. (a) Let partial derivatives of a function of
two variables exist. Does it imply that

the function is continuous? 1
(b} Find g—f, where f(xy=e* *™9, 1
X
(c/ Show that
2xy
— ; (xy=#00
foy=4x2+ y2 Y
0 ; ey =00

is continuous at every point, except the
origin (0, 0). 3

P23/435 ( Turn Over )



(d)

2. (q)

(b)

(c)
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(2)

Or

Using definition, show that the function
Xy o
; (Y #(0,0)
fey = )\xm +.~\m

0 ; (Y =00

is continuous at the origin.

Find
3 3
0°u and °u
dzdydx dx2dy
ifu=—X_
y+2z

Write True or False :

“If a function f(x 1y is continuous at
(x0,Yp), then f is differentiable at
Cno. m\OV.a

Use chain rule to find the derivative of

w = xy with respect to t along the path

X =cost, y=sint.

Find the values of @W and m at the
ox dy

point (r, &, ) for the function

sin(x + y) +sin(y + 2) +sin(x +2) =0

( Continued )

3. (@)

(b)

(c)

4. (g

(b)

P23/435

(3)

Or
Find the derivative of
Jeu%2)=x° - xy® -z at py(1,1,0) in the
direction of v =2{ lww +6k. In what

direction does f increases most rapidly
at py?

Find the plane, tangent to the surface
z = xcosy-ye™ at (0,0,0).
Find the local extreme values of

Sy =3y* -2y -3x2 +6xy

Find the points on the hyperbolic
cylinder x? -22 =1 that are closest to
the origin.

Or

Find the maximum and minimum
values of the function fey=3x+4yon
the circle x? +y? =1.

Define gradient vector of flxy at a
point.

Show that
Fiou 4 =223 + Ruye) )+ Bxy22) £

is a conservative vector field.
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(c)

(b)

(c)

(b)

(©)
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Calculate the oclwv where

7- xi +yj + zk
Vx2 +y? + 22 2
State Fubini’s theorem of first form. 1
Evaluate

[[ 7ty axdy for fixy)=1-6x2y?,
R

R:0<x<land -2<y<2. 2
Prove that

mmkﬁ%@& uwAwlc

where R is the semicircular region
bounded by the x-axis and the curve

Y= 1-x2. 3

Define volume of a region in space. 2

Find [° om [ xyzdrdyds.

2
Find the volume of the region D
enclosed by the surfaces z=x? +3y?
and z=8-x2 -y2. 5

( Continued )

7. (q)
(b)
8. (a)
(b)
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(S)

Or

Evaluate the following integral by
changing the order of the integration in
an appropriate way :

Hm Aoom?mv
.-H._.o 2y 2z dxdydz

Write the formula for triple integral in
spherical coordinates. 1

Evaluate : 4
)
[ w 37" dzrdrde
0JoJo

Or

Find a spherical coordinate equation for
the sphere x2 +Qm iNlcm =1

Define Jacobian of a function of two

variables. 1
Evaluate : 3
[[ & +y?)dxdy
x2+ mm <a?
{ Turn Over )



()

9. (a)

(b)

()
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Find the value of
[tx+y*)ax +(x* ~ydy)
C

taken in the clockwise sense along the

2

closed curve C formed by mw =x“ and

the chord joining (0,0} and (1, 1). 3

Or

Evaluate ._.C@ +y+ 2)ds along the curve
c

7t) =2t +§+R2 -2k, 0<t <L

Define line integrals of a vector field. 1
Find the circulation of the field

-> -~ A

F=(x-yi+xyy around the circle

WS = Aoomcm +(sin aw. 0<Lt<2m. 3
State and prove the fundamental
theorem of line integrals. 4

Or

A fluid’s velocity field is F = xi +2j + yk.
Find the flow along the helix

7() = (cost)i +(sint)j +tk, 0 <t < w

{ Continued )

10. (a)

(b)

(c)

(d)
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(7))
Define Green’s theorem in Tangential
form. 1
Evaluate
fy?dx + xdy)
C

using Green’s theorem, where C is the
triangle bounded by x=0, x+y=1,
y=0. 3

State and prove Stoke’s theorem. 6

Or

P .
Evaluate ._‘w .dr by using Stoke’s
o
e o 2% - 22 .
theorem, if F =x“i+2xj+2z°k and C is
the ellipse 4x? +,~\m =4 in the xy plane,

counterclockwise when viewed from
above.

Use Divergence theorem to find the

outward flux of m across the boundary
of the region D, where

—> A

F={y-xi+z-yj+y-xk

and D is the cube bounded by the
planes x =*1, y=*1 and z=1%1 5
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