S={(y2): x| <2yl <1,]z-2| < 2}
where d(S) denotes the diameter of S.

. b) Show that , if f(x, y) is differentiable at (x,y), then it must be continuous M
2. Answer any three of the following questions: 3 x 42!

a) Use Lagrange’ s method of undetermined multiplier to determine the point (or point:

on the elllpse = + — =1, so that the tangent line to the point (or points) form Wﬂh

the co- ordmate axes a tnangle of smallest area.
b) Find the maxima and minima of the function
flx,y) =x3+y3-63(x+y)+ 12xy.
¢) Consider the function defined only on the domain
D={xy):0<y<ax}, 0<ax<l

by f(x, ;v)—-—y

Prove that lim, .o f(x,y) = 0.
d) Prove that the function, defined by,
sin/1-x2-2y2
h(x,y) =4 Ji-x%-2y% '
1k x* 4 2y5i=
is continuous on the ellipse x* + 2y? = 1.

xt+2y¢ <1

Unit-11

3. Answer any two of the following questions: 2x2=4

a) Evaluate [[ xy(x + y)dxdy over the area between, y = x* & y = x. =
b) State the theorem of equivalence of a double integral with repeated integral.
c¢) Suppose that

' ' 0, if x and y are rational
1, ifxisrational and y is irrational
| 2, if x isirrational and y is rational
\:3, if x and y are irrational

fn fﬂ(zﬁ)ﬁi;x, :v) aﬂdf f (x,y)d(x. y)if R = [a-, b] X [a,:dﬂi
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imy ane of the following questi
a@» Pwve. that the vector , given by,

F = (6xy + z3)1 + (3x% = 2)j + (3xz2 — )k
represents a conservative force field.
b) Define Laplace equation.

6.  Answer any three questions of the followings: Ixd4=12

r"-ﬁ

a) Compute (interms of the constants a, b) the work done by the vector field

= (asinz + bxy?)i + 2x2yj + (x cos z — z2)k along the portion of helm
= Cost,y=sint,z =t form (1,0,0) to (1,0,27).

b) Consider a vector field F(x, y) = - it

xé+4y2 '
right half space x > 0 joining two pints A:(xy,y,) and B:(xp,¥;) . Express
fc F.dr interms of the polar co-ordinates (r;, 8,) and (r,,0,) of A and B.

¢) Define irrotational and solenoidal vector. If the vectors p and G be irrotational,
prove that the vector p X g is solenoidal.

d) Evaluate V. (A X 7) if V x A = 0, with their usual notations.

| 4
ol

. Suppose that ¢ is a smooth curve in

Unit-1V _
7.  Answer any two from the following questions: 2x2=4
a) Using Stokes’s theorem, prove that,

div CurlF = 0 .

where F is any continuously differentiable vector function.
b) Show that the area bounded by a simple closed curve C is given by

3 (xdy — ydx).

¢) Prove that ﬁ, Vo dV = gﬁs @ i dS, with their usual notations.

Answer any two from the following questions:
Calculate the @imulauan of the veet@r ﬁeld
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