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Answer two questions, taking one from each unit.

UNITH
: : 1
1. (a) Find the domainand range of f (X, y)=————— also define
. . . ) VI6-X —y’
limit of a function of two variables. 2+2+1=5
: Xy
(b) Evaluate lim ——= ifitexists. 5
(xy)=(0.0) X"+ y

(c) Investigate continuity at (0, 0) for the function
N yz
e (xy)#(0,0)
f(xy)=4x +y 4
0, (x,y)=(0,0)

2. (a) Byusingdefinition of partial derivatives f (X,y)=4+2Xx—3y—xy’

evaluate f (-2,1) and f, (-2,1). 2V5+2Y4=5

2 zZ 0z .
(b) If z=€"siny where x=&t* and y=s’t find F and ¢ interms
of sandt. 2+2=4

(c) Show that the function w=In ( 2x+2ct ) satisfies one-dimensional
wave equation. 5



UNITHI

3. (a) Find the directional derivative of f (X,y,z)=x"—xy’ —z at
(1, 1, O) in the direction U = 2i =3 ] + 6K . In what direction does f

increase most rapidly at (1,1,0). 3+2=5
(b) Find the equations of the tangent plane and normal line to the surface

X 5, 7 3

T+y +?:3 at (-2,1,-3). 2+2=4

(¢) Find the absolute maximum and absolute minimum values of

f (X, Y, Z) =2+2X+4y— X’ — ¥y’ onthe triangular region in the first

quadrant bounded by the lines x=0,y= 0andy=9 —x. 5
4. (a) Use Lagrange multipliers to find the extreme values of f = Xy subject
to 4x> +8Yy* =16. Also find the points. 4+1=5
(b) If ¢ isascalar functionand F isa vector field then show that
curl (0F ) = pcurl F+VoxF . 4
(c) If F = X*yi + xg +2yzk then show that diveurl F =0 5
UNIT- i
5. (a) Evaluate I I e”*Vdydx. 4
dxd
(b) Evaluate J- IO X+ y? y 5

(c) Find the volume of the region bounded by the paraboloid
z= X’ + y* and below by the triangle enclosed by the lines y = X,
X=0,Xx+y=2. 5
6. (a) Evaluate ﬂR & dydxwhere Ris the semi-circular region bounded

by x-axis and the curve y=~/1—X . 4



W 2x+y
J' J' dzdydx 5
4—

2

2
(b) Evaluate J.
0 _Ja-y?

3 oxt
(c) Use cylindrical co-ordinate system to find j j I x> dzdydx .
3ot

5
UNITHV
. (a) By changing variables x=U’—V*,y=2uv suchthat 0 <u<I,
0<v<l1,evaluate H . ydA where Ris the region bounded by the
X-axis and parabolas y* =4—4x and y* =4 +4Xx. 5

(b) Evaluate J. . 2xdswhere C consists of the arc C, of the parabola

y = x> from (0, 0) to (1, 1) followed by the vertical line segments C,
from (1, 1) to (1, 2). 5

(c) Find the work done by the force field F (x, y) =3xyl —10xK in

moving a particle along the curve x= t*+ 1, y = 2>, z= t* from
t=1tot= 2. 4

. (a) Evaluate J.C ( YZ+ ZX+ Xy )dS where Cis the curve

F(t):acostf+bsintj+0tl2, o<t<X. 4
2

(33) y .
X e e
(b) Show that the integral I {[e logy— ?j dx+ (7 —€’log X] dY}
(L1)

where X, y are positive, is independent of path and find its value by
using fundemental theorem of integral calculus. 4+1=5
(c) Use the transformations U= X, V= z-y, W= Xy to calculate

H I (z- y)2 Xy dv where Ris the region enclosed by the surfaces
X 1,x=3,z=y,z=y+1,xy=2,xy= 4. 5

-3-



UNIT-V

9. (a) Verify Green’s theorem for the vector field F =—x*yi + xy* | and

bounded the region by the circle F (t) =acos ti +asint],

0<t<2m. 5
(b) Evaluate ”S F.Ads where F =182 —12 J+3 ylz and Sis the part
of the plane 2x+ 3y + 6Z= 12 in the first octant. 5

(c) By using Stoke’s theorem prove that div(curl F ) =0 fora vector

field F . 4
10. (a) State divergence theorem. Use divergence theorem to evaluate

Hs(x+ z)dydz+ (y+ z)dzdx+(x+ y) dxdy where Sis the surface

of the sphere X* +y* + Z2 =4, 1+4=5
(b) Verify Stoke’s theorem for F = (X2 +y’ ) | —2xy | taken round the

rectangle bounded by x=1a,y=0andy=Db. 5
(c) If Sis any closed surface enclosing a volume V and

F =X +2Yy] +3ZK then prove that ”S F.fids= 6V 4




