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1. (a) Define the limit of a two variable function f(x, y) as (x, y) = (a, b); a and b being
constants.

(b) Define the continuity of a two variable function f(x, y) at the point (a, b).
(c) Discuss the contihuity of the following functions at the point (0, 0).
2x%y

(i) f(x, p)=3x"+)
0 for (x,)=(0,0)

for (x, y)#(0,0)

xsinx—zZ for (x, y)# (7, )

(i) f(x, y)=
T for (x, y)=(x, 7).

y
2. (@) If u=ye* +x*tan™ (i) , prove that
y

2 2 2
1) x———au +y?—y—=2u and (i) xzalzl+2xy Ou +yzat2t=
¢ o oy T o

2u.

(b) The base radius r of a right circular cone is increasing at the rate of 1.5mm/s while the
perpendicular height 4 is decreasing at 6.0mm/s. Determine the rate at which the volume V'
is changing when r =12mm and h = 24mm.

(c) A rectangular box has sides measured as 30mm, 40mm and 60mm. If these measurements
are liable to be in error by +0.5mm, 0.8mmand +1.0mm respectively, calculate the
length of a diagonal of the box and the maximum possible error in the result.
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3. (a) Prove that grad¢ is a vector normal to the contour surface ¢(x,y,z) =c, where ¢ is a
constant.

(b) Determine the angle between the normals to the surface xy = z* at the points (4, 1, 2) and
(3,3, -3).

(© If r=xi+yj+zk and r=|r| then prove that

, (ii) y(lnr)=~l-2—, (iii) Y(r")=nr"‘2§ where # is an
¥

) Vr=

S s

integer.

4.(a) State Gauss' Divergence theorem.

(b) Verify the above theorem for the vector field F = x’i+z J+yk taken over the region
bounded by the planes x=0,x=1, y=0, y=3,2z=0,z=2. '

(c) IfSisany closed surface enclosing a volume ¥ and A4 = axi+ by J+czk, then evaluate
j j A.nds.

N

5. ('i) _State Stokes' theorem.

(ii) Verify Stokes' theorem for the vector field F = (2x— y)i +—yz? j—y'zk, where Sis
the surface x* +y*+2z2 =1, z>0.

(b) If a is a constant vector and r =x i +y j+ z k then show that

(i) curl (@ x r) =2a, (ii) curl [(g [)g] = 2([ X g).

6.(a) Suppose S is a plane surface lying in the xy —plane bounded by a closed curve C.
P
If F=P(x,y)i +Q(x, y)j then show that ”(Z—Q - %}lxdy = (j‘(de +Qdy) where P
a s\ OX C

and Q are functions of x and y.

(b) Verify the above result for the integral q (Bx+4y)dx—xydy , where C is the closed curve
. ht ,

givenby x>+’ =4.
2.2
(c) Show that the vector field F = xyzze"‘zzg - ye"‘zz j +%e"" “k is irrotational. Find a

scalar function ¢ such that F = V4.



