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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer,

s Ifi*':xi_{ryf+z§ then V-7 =

(a)
(b) O
el =8

(d) x%+y?+2?



o

The vector function f=x% + i+ 2%k

(a) solenoidal
(b) irrotational
(¢) harmonic

(d) neither solenoidal nor irrotational

J'eambdx oo
(a) ieamb (b) 1 ea.x+b
b _ a
(C) lebxﬂx (d) 1 e&x+a
a Yk b
 Jeotodo=
(a) logsing (b) logtan#
() tang@ (d) sing

18

The value of dedy over the region bounded by

x=0,x=2,y=0y= 2,1s

(& 2 —ib) 4
(© 0 ' (& 3
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The value of C]‘[]cjdzdydx I
00 ;

0

@ - e (]
© a ~ @ 1

If C is the straight line joining (0,0,0) and

(1,1,1) then fi«'-dr is
[

(a) oy 554

b | =

(c) dy 2

po | oo

If f:(x2+yg)f+(x2—y2)}then the wvalue of

Ir-dr where C is the part of the curve y = x*
)

joining the points (0, 0) and (1,1) is

; . 9
(@ 0 ®» =
& = @ 2
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9. If V is the volume enclosed by the closed surface
S then the value of HF 1 dS is
S

(@ 3V° L Ry
© eV @ 0

10. Gauss’s divergence thedrem connects
(a) line integral and double integral
(b) line integral and surface integral
(¢) double integral and surface integral

(d)' -surface integral and volume integral

PART B — (5 X 5 = 25 marks)

_Answer ALL quéstions, choosing either (a) or (b).

11 ey It F:("icosamf-}~Fsil‘ncmtr where @,b are

constant vectors and @ is a constant prove

L OF s d’F =
that Fx—— = b) and — + 0°F = 0.
a rxdt w(@xb) an % T

Or

b et E}j e
t dit :
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12.

13.

14.

(b)

(a)

(b)

(a)

(b)

2

Evaluate J.—b"i'é“dx
G+ X

Or

Evaluate j oy
U+e®)l+e™)

o acoaf
Evaluate I = | j Fsin0drdo.
f ta :

Or

23
Evaluate J I
0

1

2
xy*zdzdydx .
45
If f=x?[-xyj and C is the straight line
joining the points (0,0) and (1,1) find
I f-dr.
¢
Or

Evaluate ”(Jc:2 + y2)dS where S is the

8 .
surface of the cone z® =3(x® + y?) bounded

by 2=0 and 2 =3
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15. (a) Verify Gauss divergence theorem for the
vector function f =(x° - yz)f— 2¢%yj+ 2k
over the cube bounded by x =0, y=0,z =0,

x=a,y=a and z=aqa.

-~

Or

(b)  Verify Stokes theorem for the vector function
F=y+ ¥j—xzk and 8 is the upper half of -

the sphere x* + y? + 22 =¢? and 2> 0.
PART C — (5 x 8 = 40 marks)
Answer ALL qﬁestions, choosing either (a) or (b).

16. (a) Find the equation of the
(1)  tangent plane énd

(i) normal line to the surface xyz =4 at

=

the point (1, 2, 2) .

Or

(b)  Prove that curl(curlf) = grad div f - V2f .

Page 6 Code No. : 40014 E



W

18,

19.

(@)

(b)

(a)

(b)

(a)

Evaluate ——JE-—m:dx :
Nxl v x4l
Or

‘HEvaluate j—di—-

B+ x)x

Bvaluate [= ”xydydx where D is the
D

region bounded by the CUrve

x=92 x=2-y,y=0 and y=1.

Or

Find by triple integral the volume of the
tetrahedron bounded by the plane:

z=0.3»=02=0 and£+=y—+_i=1.

a b

If -f:(2y+3) f+xzj+(yz-x)§ evaluat

jf_' -d7 along the following paths C
c _

Q) x=2t%y=tz=t>fromt=0tot=1
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20.

(b)

(b)

(i1) The polygonal path P consisting of the
three lines segments AB, BC,CD

where
A=(0,0,05,B=(0,0,1),C=(0,11)
and D=(2,1,1). _
(111) The straight line joining (0,0,0) and
(2 il
Or
Evaluate ”(V x )7 dS where
s

f=y>i+y j-xzk and S is.the upper half of

the sphere x* + y* +z°=a”* and 220,

Verify Gauss divergence theorem for the
function f=a(x+y)i +aly—x)j+2z°k over
the hemisphere bounded by the xoy plane
and the upper half of the sphere
x*+ 9% + 2% = o,
Or

Using Green’s theorem “evaluate
_[(xy x*)dx + x°ydy along the closed curve

Cformedbyy W=l S i o
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