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The figures in the margin indicate full marks for the corresponding questions.
Answer all questions:

1. Choose the correct answer from the following and rewrite it : 1x3=3

d(x,y) .

a) If x = rcosf and y = rsin 6, then the value of 1S
o(r,0)

c) The Stoke’s Theorem is a relation between

1) line integral and double integral
i1) line integral and surface integral
1i1) line integral and volume integral

1v) surface integral and volume integral
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2. Write very short answers for each of the following questions. 1x6=6

2
2) Find  lim 2" °
()00 72 +

b) State Green’s theorem.

1 2 3
c¢) Find / / / dx dydz.
—1J-2J-3

d) If (z,y, z) and (z, p, ¢) are the Cartesian and cylindrical coordinates of a point P,
then write the value of dx dy dz in terms of cylindrical coordinates.

e) Define volume integral.

0
f) Find T2 ify = ereost, cos(r sinf).
or
3. Write short answer for each of the following questions. 3x5=15

a) Ifu:u(y—z,z—x,x—y),provethat%+g—;‘+%:0.

b) If ¢ = 32%y — y322, find grad¢ at the point (1, —2, —1).
7w ra(l—cosf)
c¢) Evaluate / / 2 sin 6 dr dé.
0 Jo

d) Find the angle between the surfaces 22 + 3% + 2? = 9and z = 2% + 3? — 3 at
(2,—1,2).

e) If a force F = 222yi + 3zyj displaces a particle in the xy-plane from (0, 0) to
(1,4) along a curve y = 42°. Find the work done.

4. Answer the following questions: 4x5=20
° £0,y#0
—7 x Y y
a) Discuss the continuity of f(z,y) = { V**+¥?
2, r=0,y=0

LCQ—I'
x+yy7 €T # 07 y # 0

,find £,(0,0), £,(0,0).
T DT nd 50,00, 10,0

b) Iff(x,y){

c) Find the directional derivative of ¢ = 4e**~¥"* at the point (1, 1, 1) in the direc-
tion towards the point (—3,5,6).
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d) Evaluate Oﬂ/ ? [ Oacos9 rva? — r? dr} do.

¢) Find the divergence and curl of V = zyzi 4 322yj + (222 — y22)k at (2, —1,1).

5. Answer any two questions: 6 x2=12
2
a) Ifu= 10g(:c3 +y’ 42t - 3xyz), show that (% + 8% + %) U= _(a:+:3+z)2.

1 1
b) Show that the minimum value of f(x,y) = zy + a (— - —) is 3a2.
r Yy

¢) Find the dimension of rectangular box of maximum capacity whose surface area
is given when (a) box is open at top and (b) box is closed.

6. Answer any two questions: 6 x2=12

a) Evaluate folog2 Iy OHy T dz dy dx.
dy dx
y+a)y/(a—x)(z —y)

c¢) Find the volume bounded by the paraboloid 22 + y? = az and the cylinder x> +

y? = a2,

b) Change the order of integration and evaluate / / (
0o Jo

7. Answer any two questions: 6 x2=12

a) Evaluate [/ A-ndS, where A = 1821 — 12j + 3yk and S is part of the plane
2z + 3y + 6z = 12 included in the first octant.

b) Apply Green’s theorem to evaluate [.[(22% — y*) dz + (2? + y?) dy] where C

1s the boundary of the area enclosed by the x-axis and the upper half of circle

2t +y? = a?

c) Use Gauss’s divergence theorem to show that
[JsV(2? +y* 4 z*) dS = 6V where S is any closed enclosing volume V.

skokoskosk sk
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