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Note : Attempt Five quest'ions‘ in all, selecting one
- question from each Unit. Q. No. 1 is
compulsory. All questions carry equal marks.

(Compulsory Question)
1. (a) Find the value of A so that the following
vectors are coplanar : g= 2 — 7} + Mg,

. b=i+2j-k and ¢=30-5]+2k.
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Find a unit tangent vector to any point

"on the curve x=aCQSt,y—-asint, and

Prove that :

Show that the yector function :
(x+3p) +(y=32)] +(x—22)k

is solenoidal. B

= hyhVux Vw, with similar

3 | w are

Prove that &
results'for' é, and &3 ‘where v, %
drthogonal co-ordinates.

Find unit té.ngent vectors in cylindrical

co-ordinate system.

gence theorem,

Using Gauss’s Diver
Zdxdy), where

Evaluate I I (xdydz + ydzdx +
s

of the sphere

g is the surface

x2+y2+22=a2.
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Unit I
2. (a) Show that :

[Gxp bxq ExFl+[axg bxF éxp]

(b) If  G=sin0i +cosbj+6k,
b= cosef—sinej ~3k

and g =27 +3]-3k
g
find .Qjé*{qx(;b xc)} at'eﬁfz—'

(a) | If 7 is any véctor, then show that :
7=(Fd)a+ (F.B)b +(F &)

b)) A particle mOVES along the curves

¢ :='3 3 ‘t
X =32,y = 2 — 2tz = F. Find its

velocity and acceleration at £ = 1 in the

~

direction of vector d=1i+j—k.

P.T.O.
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(b)
3. (a)
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6. (a)
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Unit 11

Find the directional derivative of

¢ = 3)2 + yz3 at the point (2, -1, 1)Iin
the direction of normal to the Surface
¥ log z 32 +4 =0 at point -1, 2, 1)

It = xf+yj+z/€ | and

Y

F= ]Fl = \/x2 +y* + 2%, then prove that :
div(r"F) = (n+ 3)r",
Prove that :
div(f % 2) = g.(curl 1) 7 (ourl 2).
Find fx(ng’) at the point (1, -1, 2) if

f = xzzf+2yj—3xz/€, |

g =3xzi + 2yzj - 2°k.

Unit II1

oq* _ inate
In orthogonal curvilinear co-ordina

system, find curl of a vector function f
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-~ (b)

(b)

If (r, 6, ¢) are spherical co-ordinates,

then show that :

V(—l-) =V x(cos 9V¢),

'

“Express the velocity 3 and acceleration

g of a particle in cylindrical co-ordinates.

Transform the following function from

- spherical to cartesian system :

y 3 % i i ” . 3
J =3ar”sinBcos$é, + 2a“r cosOsin dey + 7 €p-

Unit IV
8. (a) Find the total work done in moving on a
particle in a force field -given by
f=3_)ng-52}+10xl€ along the curve
x=f2 +1,y==2t2,z.==t3 from ¢t =1 to
t = 2,
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(b) Evaluate J f dndS, where ¢=%xyz and S
'S

is the surface of cylinder x2 + 32 = 16

included in the first octant between

z=0toz =3,

9.

(@) State and prove Green’s theorem.

(b) Verify Stokes’ '-theorem for

f= Vi +z) +xk, where S is the upper
half surface of the sphere x2 + 12 + 22 = |

and C is its boundary.
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