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(a) For any three vectors @ , b and ¢, prove that the identity
ah(bhg=(a'e) b—(a-b e,

holds.

Henee prove that
s (@nb) - [bAQA(cAa)] =[a (bAIP

-
(b) The vectors a,%3 and y arc dofined, in terms of vectors a, hand ¢ by

bhe
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V!1= V}
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v = — . Show also that any vector r

=2

can be expressed in the form
r=(p-a)at@-g)bt{r-glc.
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(¢) If the vector z is given by the cquation A +zAa=>b where g and b arc

constant vectors and ¥ is a non-zero scalar, show that

MN(zAa)+ (e ba—Mafz+MaAb) =0

Honee obtain z in terms of @, b and A.

. Define the following terms.

(a) A conscrvative vector ficld.

(b) The scalar potential.

If the force ficld A = V¢, wherc ¢ is a single valued and has continuous partial deriva-
tive, show that the work done by moving a particle from one point P = (z1,y1,21) toO
another point Py = (22,2, 22) in this ficld is indopendent of its path joining the two
points.

Conversely, if ,A . dr is independent of the path ¢ joining any two points, show that

L (-‘
thore cxists a scalar function ¢ such that A = V¢.

Show that tho ficld A = (siny + 2)i + (zcosy — 2)j + (z — y)k is consorvative.

B

Obtain the ficld ¢ such that A = V¢ and hence cvaluate / A-dr , where A is
Ja

(1,0,2) and B is (2,%,3).

State ﬁrmn‘s theorem on the planc and Divergence theorem.

(a) Verify the Green’s theorem in the planc for
2

: (322 — 8y*) dz + (4y — bzy) dy
SO

whore €' is the closed curve of the rogion bounded by y = 2% and y = /.

(h) By using Divergence theorem or othorwise, cvaluate [ / A-ndS, where
A=drzi—y* j+yz k and S is the surface of the cube bounded by = = 0,
r=1y=0,y=land 2=0, z=1.
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4, A particle moves in a planc with velocity » and the tangent to théwpath of the par-
ticle - makes an angle ¥ with a fixed linc in the planc. Prove that the components _c;_t_:;ﬁ
e

acceleration of the particle along the tangent and perpendicular to it are o and v

respectively.

A body attached to a parachute is rcleased from an acroplance which is moving hor-
izontally with velocity . The parachute excrts a drag opposing motion which is &
times the weight of the body, where k is a constant. Neglecting the air resistance to
the motion of the body, prove that the velocity of the body when its path is inclined
an angle ¥ to the horizontal is

1 SCC 12
(scct) + tangh)k

Prove that if k = 1 the body cannot have a vortical component of velocity greater than
Ty

-
5. A particle is projected horizontally along the inner surface of a smooth conc whose axis
is vertical and vertex upwards. Find the pressurc at any point in torms of the depth
below the vertex. Show that the particle will lcave the conce at the depth below the

vertex given by

gtan® o

=
[ ;.r‘.’. hz ] 3
whore h is the initial depth, V is the initial velocity and « is the semi angle of the

COIC,

6. With the usual notations, obtain the equation of the motion of the body whose mass
increases with time in the following form
a
: dv dm

Etmj*i’(ﬂ—?_l)“&* -

A rocket of total mass m contains fucl of mass em (0 < ¢ < 1), This fuel burns at
a constant rate k and the gas is cjected backward with the velocity g relative fo the
rocket. Find the speed of the rocket when the fucl has been completely burnt. Find

also the greatest height reached.



