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SECTION—A

1. Answer any ten of the following questions :
2x10=20
(@) Investigate for continuity at (1, 2)

x2+2y , Y=L 2)

f(x’y)={ 0 , Y =(@12)
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(b)

(c)

(d)

(e)

(9)

(h)
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(2)

Calculate f,.(0, 0)

(.3 .3
X -y
fooy={ay,7 * FFoy*0
0 N x=0=y
Let
x l+x
f(x,y)-m T+y

Then show that

lim lim f(x, y) # hm hm f(x, Y)
x—>0y—-0

Find the d1rect10na1 denvatlves of a
scalar point function fin the direction of
coordinate axis.

State a necessary condition for f(x, y)
to have an extreme value at (q, b).

Give an example of a function f(x, y)
having an extreme value at (0, 0) even
though the partial derivative f, and f,
do not exist at (0, 0).

Find the stationary points of the
function x3 +y® -12x-3y+20.

Show that the function
flx y)=2x* -3x%y+y? has neither a
maximum nor a minimum at (0, 0).

( Continued )
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(3)

Evaluate ﬂ (x2 +y)dxdy over the
rectangle [0, 1, 0, 2].

Find the value of
[[e/=as
E
if the domain E of integration is the

triangle bounded by the straight lines
y=x,y=0and x=1.

Evaluate
[Jec? +y*axdy

x2+ y*<a?

by changing to polar coordinate.

Define divergence of a vector field.

Let f be a bounded function of x Yy, 2
on a parallelopiped R=|[aq, b; c,d; g, hl.
Define triple integral of f over R.

When is a three-dimensional domain
called regular with respect to an axis?

Compute the integral

‘[gxyz dx dy dz

Evaluate the integral by passing over to
cylindrical coordinate

fate [z ay [ras
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(4)

(@@ Define the line integral of a function f
along a curve C.

() Evaluate the line integral
J'c(xzdx+xydy) taken along the line

segment from (1, 0) to (O, 1).

(s) Show that the area of a domain A (with
contour C) regular with respect to both

1
the axes = 3 .[c (xdy — ydx).
() State Stokes’ theorem.

'SECTION—B

Answer any five questions

2. (a) Discuss the continuity of the function
flx y) at (,0), when

x2-y2
flxy= 2xy;2_:;2_ , (Y #0,0)
0 , (x4Y=0,0 5
(b) If
_[wtan/x ., (x4 =0,0
f(x,y)—{ 0 ., (5 49=00)
Show that xf, +.':lfy =2f. 5
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(5)

3. (@) Find the maximum value of the
directional derivatives of ¢ = x?yz at the

point (1, 4, 1). 5
(p) Show that the repeated limits exist at

the origin and are equal but the
simultaneous limit does not exist where

[y if xy=0
f(x,y)—{q if xy=0 .

4. (a) Find the maxima and minima ' of
x2 +y? + 22, subject to the conditions

ax? +by? +cz? =1 and Ix+my+nz=0. 5

(p) Show the volume of the greatest
rectangular parallelopiped that can be

inscribed in the ellipsoid
2 2 2
x< y* z . 8abc
—+Z—+—=1is .
a? b2 c? 343 S

5. (a) Discuss the method to determine the
stationary points by using Lagrange’s
method of undetermined multipliers. - 5

(b) Apply Lagrange’s method of wun-
determined multipliers to find the
minima of wu=x2+y?+2% when
Xy +yz+ zx = 3a3. 5
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7
(6) (7))
9. (@) Find the volume cut from a sphere of
6. Evaluat -2x)dxd, over
(a) Evaluate j I b ) Y radius a by a right circular cylinder with
- R=[,2;35]. 5 b as radius of the base and whose axis
(b) Evaluate [[ydxdy over the part of the passes through the centre of the sphere. 5
plane bounded by the lines y=x and
the parabola y=4x-x?. 5 | (b) Show that
2
7. () Show that Ig z"dx dy dz
272 _p2.2_ 2 2 , '
J‘J‘\E b” -b"x" —a’y dxdy = abl;_(_’i _1) where E is the region of the2hemisphere
- Ea®b? +b%x? +a?y? 220, x2+y? +22 <a? is E1ta5. 5
where E is the region in the positive
. x
quadrant of the ellipse a—2+i—2 =1 S 10. (a) State Green’s theorem in the plane.
Verify the theorem for
(b) Evaluate : : 5 §(xy+y2)dx+x2dy
rr |cos(x +y) |dx dy ¢ ' ,
0Jo .
where Cis the closed curve of the region .
8. (@) Evaluate [[[x®y’2’dxdydz taken bounded by y = x and y=x2. 1+4=5
throughout the tetrahedron bounded
by the planes x=0,y=0,z=0 and (b) Use Stokes’ theorem to find the line
x+y+z=1 ' 5 integral
(b) Find the value of J'(x+y2)dx+(x2 -ydy : jcxzysdx+dy+zdz
c
taken in the clockwise sense along the where Cis the circle x? +y? = a2, z=0. 5
closed curve C formed by y® = x2? and
the chord joining (0, 0) and (1, 1). 5
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11. (a)

(b)
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(8)

Evaluate the surface integral
I=[[y?zdxdy+ xzdydz-+ x>ydzdx
5

where S is the outer side of the surface
situated in the first octant and formed
by the paraboloid of the revolution

=x2 +y? i 2 +y? =1 and the
z=x*+y”, cylinder x~ +y an
coordinate planes.

If

99 _9f
ox dYy

for every point of E, and if A and B are
two points of E, then prove that the line
integral J' fdx + gdy has the same value

for every path from A to B, provided the
path lies in E.
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