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1. (a) For ary three vectors q,O,q, prove that, the identity

s 
^ 

(b^ a) : (s-e)h- (a.b)e.

Hence prove that

' (s /\ !) . (s /\ d) = (s e)(h d) - (s d)(h.e).

101 ,", i 14..O t O" anrr" ron-zero and non-coplanar vectors such

that any two of them are not parlllel. By consided[g tlre vector

product (1AI)A (!1A n), prove that any vector I can be expressed

in the forrn

y = (y:. a)L + (r. F)m + (t. 1)n

Find.the vecto$ a, B,1n tetms of !,4,yt.
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(c) Let p, q and 1be three nou-zero vectors such that 1- (p n q) = oq

. and p q: Q where a is a scalar. Show that

L q'rp-q^_ and o : -.'sr lsr

2. Define the terms "conservative vector field" and "scalax poteliial".

Ifthe force 6eld { = y@, where { ls a single-valued and has cortinuous

partial derivative, show that the work done by rnoving a particle from

one poitrt & = (q,y1, z) to another point P2 = (t2,a2, 22) in ihis field

is independent of its path joiring the two points.

^ I_ _

Converselv. I I F .d,r is independent ol uhe path r joiuing any two"J.--
points, sho{, that there exists a scalar functioD d such that { = Vd.

Show that the 6eld

F = (2cy + z3)i+ s"j + 3r"'h

is a conservative force field. Find the scalar potential d such that

F=vd.
Hence find the work done ir moving al object in this freld frorn (1, -2, 1)

to (3, 1,4).



i itl?

4.

3. (a) State ard prove Green,s theorem ol1 the plane. -

Verify Greetr's theorero iD the plene for

t^
t (t s - s'z\dr , .t'a t.

\vhelF C is r,lLc rlosed bourrdary ol rl,e region dnfirrpd bf g r,
lJ=x2

It,l State rhc divergprcc theorFrn axd lnp il .u eialrrat" I I e., dS
,vhprc,4 = 4xrr uri. !?!.dr(l S i, rte "urro.l iii. "*
bounded by c:0,2= 1,y= 0,y= I artd z =0,2 =1.

Show tlrai [he tatgential arid normal acceleration of a particje wltich
d...ribps the planF curv. S = /iry') a dd u2

z is thespeed of the parrtrtn 
" r r," r,f.t,l"h;:il:|" ""

A particle slides ot a rongh wire in the fonn of cycioid s = 4asinl
wl'rich is 6xed in a vertical plane with its axis vertical ancl vertex down-

wards. The particle i6 projected fr.onr the vertex iy' : 0 wi r speed z
so that it comes to rest at the cusp (?y' = i). Show that

,r, p2 .,,, ,,(#r)
where p is the coeficient of friction between lhe particle and the wire.

Show also that, wher the particle slides ftorn rest at the cusp, it will
corne to rest at the vertex if e-p" = p2



5. A s looth hollow right circular cone is placed with its vertex downwards

and the axis vertical. A particle is projected horizontally along the
lzohinrrpr surfa,e ol uhp ,one wirh speod ,,1 ,;:' ,, ,r h"igtrr, i, rl,ove rh,

vertex. Show that th€ lowest poirt of its path will be at height ! above

the vertex. Find also the reactio ol the cone on the particle at this
lowest point.

6. Establish the eqratiou {(t) = ^(.4# -t ^ato, 
thc motion of a rocket

of varying mass rz(l) [roviug in a straight iille with velocity g under a

force {(l), matter being emitted at a constant rate ,\ with a velocity

& reiative to the rociret.

A rocket with iDiiial mass M is flred upwards. Matter is ejected with
relative velocity o at a constant rale eM. Ml being the nass of the

rocket without fuei. Show that ihe rocket can,t rise at orrce un]ess

ell > g.

If it just rises vertically at once, show that its greatest vclocity is

arld the greatest height reached is

"^#-i(, #)

*{^(#)}' .i('- # -^ff)


