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Answer all groups as per instructions.
Part of each question should be answered continuously
Figures in the right hand margin indicate marks.
The symbols used have their usual meaning.

GROUP - A

1. Answer all questions and fill in the blanks as required. ~ [1 * 12

(a) Find the partial derivatives of f(x, y) = 2xy + x? with respect {0
xat(1,2)is

2x%y

(b) lim —
x.y)>(1,2 Xty

(c) Given lim f(x,y) =5.If f is continuous, then the

value of f(1, 1) =

(d) If u is afunction of two variables x and y, then the tota! de-
rivatives of u is defined as

(e) The necessary condition for f(x, y) to have extreme points at
(a, b)is

PTO.



(2]

(f) Grad ¢ definesa field.

1,.1,.3

(@) Evaluate I j _[ dx dy dz.
0 12

= i+ %2
(n) Isthe vector F =2xyi +x3 Conservative With g

(31

. g ,,yl
[ he function f(x, y) = XY
(f) Find fxv for the fu

3
(g) Find Vf(x.y)forf(x.y) = Xy +y

rface
(h) Find the vector that is normal to the level su

f=x%y? Calar Potenty, 4 "
X2+ 2xy —yz+ 322 =7 atthe point Py(1. 1. =
(iy Write the cylindrical pol ;
i polar coordinate of (X y, 2). o
. 2 )
() Afieldis conservative if (i) Evaluate L L (2 +xy +y*)dy dx

(k) Write the vector form of Green's theorem
(I) Foraplane lamina, total mass of the lamina is
GROUP -B

2. Answer any eight of the following questions.
(a) State Stoke’s theorem.
(b) Define curl of the vector field onR3,

(c) Find the mass of the solid at P(x, y, z) and
density P = f(x, Y, 2)

(d) Defi

ne directional derivatives of a function.

(¢) Findthe repeated limits of

f(x, y)=

X+ 2 at(x,y)=(0,0).
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() If a isaconstant vector, then find div(r x a).

GROUP - C

. [4 8
3. Answer any eight questions {3 x

(a) Verify the continuity of the function
[2x8

X%y
, (X, y)#(0,0)
fix,y)= | *+y° at (0, 0).
0 L (x, y)=(0,0)

(b) Find the directional derivative of the function
f(x, y, 2) = X%y — yz° + z at the point (1, =2, 0)
in the direction of the vector a = 2i +j - 2k.
' (c) Find an equation for the tangent plane and parametric equa-

tions for the normal line to the surface z = x%y at the point
(2,1, 4).

PTO




(4]

Find the absolute maximy
M and min;i
Nimy

- Mva
f(x, y) = 3xy —=6x =3y + 7 o the cl03ed.t .
fan u

with vertices (0, 0), (3, 0) ang (g 5) 3 region

Find all relative extrema and S
addle pojpny
S of

th ;
f(X, Y) = 2X2 + 2xy + y2 - ernctl()n

X=2y+5

(f) Find the work done When 3 force
FOC =y + 300 = 21y + y)
moves a particle in the plane from 0,0)to (1,1)
(9) Evaluate the surface int
egral !
- .[ é[ Xz ds where ¢ IS the part
eplane x +y+z =1 which lies in the first octant
ab ¢ |
(h) Evaluate I I _[ %222 dx dy dz
0 009 .
(i) Write the fundamental theorem of Line integral.
() Calculate the volume of the solid bounded by the planes
x=0,y=0,x+y+z=aandz=0.
GROUP - D
Answer all questions.
Find the equation of the tangent plane to the surface Y

x3+y3+3xyz=3 at(1,2, -1).
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5. Show that the function f(x, y) = 2x* = 3x%y + ¥

(5]

OR
Xy x#0,y#0
If fix,y)= { x*+y*
0 ,X-—-O,y:O-

L : at
showthat f,,f, existat (0, 0) but f(x,y) s discontinuous

mum nor minimum at (0, 0).
OR

Prove that V(uxv)=(V.ulv=(V.v)u.

1 2 x+2
6. Evaluate I j I (x+y+2z)dxdydz.
-1 0 x-2

OR

Find the volume of the ellipsoid

x2 y2 22
— + — + — =1

a? b? c?

(0, 0).

2 has neither maxi-

7

7. Verify Stoke's theorem for F = x% + xyj taken over the square in

the plane z = 0 whose sides are along the lines x=0, y = 0,

y=a.
OR

State and prove Green's theorem.
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X=a,
[7
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