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SECTION—A
Answer ten questions, selecting two from each
UNIT—I
1. Show that

[22 »
fisss x“y“ +1 1=0

(%, 4)=(0,0)  x2 4,2
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2. If f(x y =P} find £, (0, 0) and £y 0 O
3. Find the tangent plane to the surface
z= xcosy-ye* at (0, 0, 0). '
UNIT—II
4. Find the local extreme values of |
Flx v =3y? —2y° -3x2 +6xy
5. ‘Find the critical points of the function
| £ Y =10xye =" ¥
and idéntify saddle point, if any.

‘6. Give an example with justification
function f(x, y) which has an extrem
at a point even though the partial de

fx and f, do not exist thereat.
X y @V &
- UNIT—III
7. Iiéﬁne divergence of a vector field the
— ~ -~ -~
divergence of F (x, y, 2 = x1 +yj + zk.

. = 2 2 z% . 2
8. Find the curl of F = (x* - 2)i + xe?j + xyk.

9. Evaluate Hydxdy over the part of the plane
bounded by the lines y = x and the parabola
x? + y=4x.
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Qoim’ng‘@ and (1, 1).
\% c@e the integral

(3)

UNIT—IV
10. Find the value of
[tex+y®)ax +(x? -y dy)
C

in the clockwise sense along the closed
C formed by y* =x2 and the chord

S

[

. \Q%ver a domain bounded by x=0, y=0, z=0,

x+y+z=1
12. Evaluate the integrél
'\q‘l-mc2

1 a
J‘ dx dy [dz
0] . 1_;2 0

by passing over to cylindrical coordinates. .

UNIT—V
13. Define surface integral of the second type.

14. Using the line integral, cﬁmpute the area of
the loop of Descarte’s folium x% +y° =3axy.

15. State Gauss’ divergence theorem.

24J/311 ( Turn Over )



(4)

SECTION—B ' I

Answer five questions, selecting one from each .

Unit : 10x5=50 '
UNIT—I

16. (a) Show that the simultaneous limit and
both the repeated limits exist when

(b)

(% y) = (0, 0) for the function %
\ \O

2
(x y=00

x: —‘z,.'2
oy =Y a2
0o » ky=00 \%
(b) Show that the ﬁmctlo-n fis oontmuo % &Q\

at the origin, where

3

xa-
flxy= x2+y (x'y]#(o

o ,(x,%

17. (a) Show that the function

: x%y - R
— X #
food={ 2 * "
0 ’ X = 0 =Y
possesses first partial derivatives b
everywhere, including the origin, but |
the function is discontinuous  at the ]

origin. ; Lgzs s i i
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19. (a)

(b)

24J/311

(5)

State and prove a sufficient condition
for a function f(x, y) of two variables to
be continuous at a point (a, b). 5

UNIT—II

ind - the shortest distance from -the
rigin to the hyperbola

x? +8xy+7y? =225, z=0 5

Find the maximum and minimum
values of x2 +y? +2z? subject to the

conditions
2 2 g
.x_ + y_ +z_ =1
4 65- 25
and z=x+y. 5
Prove that the volume of the greatest
rectangular parallelopiped, that can be
inscribed in the ellipsoid
2 2 _3
e
a b
i 8abc
=343 5
If xyz= a? (x+y + z), then show that the
minimum value of xy +yz+2x is 9a?. 5
{ Turn Over )
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UnNiT—lII -!
20. (a) Evaluate Hu; -2x)dxdy  over the
rectangle R=11, 2; 3, 5). ' S
(b) Evaluate
[[x"ty" ' 1-x-yP " dxdy m21, n21, p=1
E

where E is the region bounded by x =0,
y=0, x+y=1 .5

21. (a) Evaluate

2,2 _42.2_ 2.2 '
.” a2b2 b2x2 a2y2 dxdy
““Ya'b® +b“x“ +a“y

over the positive quadrant of the ellips

2 2
R Q/
a
(b) Evaluate : @’ |

I;j;lcos[x+m|dx&y

UNIT—IV

22. (a) Compute the volume of the ei]ipsoid

Acz 5 -
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(7))

(b) Evaluate
‘[H(yzzz 2322 4 xzyzjdxdydz
E

taken over the domain bounded by the

" cylinder x? +y? =2ax and the cone
O 2=k e
. .

(a) w that

\ (b) Compute

I\t~ 5~ 25 v

a? b2 2
. TR
. z
taken over the region LI e
a? b? 2
UNIT—V

24. (a) State and prove Green's theorem in the
: plane R?.
(b) Evaluate

H(xcosa +ycosPf+ z2 cosy)dS
s .

where S denotes the closed surface

bounded by the cone x? +y? =22 and

the plane z =1; and cosc, cosf and cosy

are direction cosines of the outward
. drawn normal of S.
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E&@z’z)du(z? +x%)dy + (x? + y?)dz = —2nab®

5
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25. (a) Show that
[[ Y- 2dydz+(z - x)dzdx + (x - y) dxdy = a’n
S
where S is the portion of the surface
x* +y2—2cu:+az=0,zzo. 5
(b) Evaluate

jj‘(mydza-dzdxuz %@

where S is the outm s ol' @pmt of
the sphere x? g the first

({/??“@‘Zr

o
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