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1. (a) For ary throe vectors E, !, q provn the identity
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(s 
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e) = (s.dh- (q.b)e.

lTneptovntlral

10^l) .l(1,r^e) 
^(e ^a)l 

=[s (!/\e)]'.

(b) l.lithe vector c is given by the equation ,\o + o A-4 = !, vhere

,j a are con"lar r recl.ols i fid ) is a non-zpro ocslar. shoiv that

.\'(qns) -. k1 b)t! - 
^lql'x- 

+ S(onD) :0.



z lu)

1,c) f'ro1,e that if p is a sca,lrlr ficld and 4 is a vector field then

.v 
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(0,4) == d(v 
^ 

/) + vd 
^ 
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l,ct .! be a rtLon-ze ro co:nlria$t vector and I be a position vector
/ o, r\

oJ r point. If r' == lrl, find Y ( 
". )llence sho$, thaii

n^ (?).1=#

ihl

Dcfine the follovring terme:

i. A conscrsaiive vecilor field,

ii. The scalar pol,entiaL

If the force neld I = !'d, where p is r;ingle valuerl and has

(rirotinuous pariia,l Llelilative, show that the work done by rnoving

.r partlcle flom one Point P1 = (q,yvz1) io another point

i:.2 =: 
(x2, 92, zr) in this field is independont of its path joining the

tlvo poinl,s.
. -t ^ .(-r'nversely ii Jt,f l! is indrpendertt o'prth C join'ng an1 tw"

points, shox that lhere eKists a function d such ihat 4 - Vd

(c) lihow that the fiell

E = (2rcos g + zstrtl)!+ (rzcosu - 12 sing)j + rsin14 !

is coffervativo. Find the scalar potential d such that I = yd'

llence firrd the work done in rnoving an object in this field from

/n\
{ -2,0. 1) to {r3, t aJ
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3. rul I.ra rrhe Dir'rgerr,e II191p11,.

\;ril [h,,Dirrr,,. ,o fl.,orenr lor

A.= (2:. _. z)i+.12a!_ t22k

taken over the regioD bc,urrdcd by c = 0, c = 1) A:0,u = 1,

2:0,2:1.
(b) Slliate Stoke'-q TlLcorem.

\/erifv Stoke's'f.heore lat 4= xzi_yj *o2y! over the surface

2L + A 1- 22 = 8 lyirg in i he 1irst octart.

l)rove 1iha,t the racijal atd ir€rrsverse compotent of the acceleration of
ir, padicle it a plare jn ternts of polar co_ordinates (r., d) arc

rttr ldr\, 1d /.,dg\
r,_, .l ; and -lt'-lor' \dr ) fdt \ dt)

rcspec,t ivell'.

4.

la) lf particle moves j4 a pliure such that the radial and transverse

co:npbncnts of veJocitl, :qe ,\r ancj pd respectively,. Show

tllal the radial and trailsl,€rse compo[ents of the acceleration are

| "' 
" )hnd r'01\ I ')rc5pectirely

\ t / \ f/
ib) .A particle ol trrass m. re.,1r on a smooth borizontal table atbached

to a fixecl poilt orr 1he ta,ble by a lighit elastic string ofuroclulus mg
..rid urstretcbed lergth ,a,. Initially the string is just taut aDd the

J)firticle is proje,:ted alo0g the table in a direction perpendicular

'. rtr. Itne ol rnc .rrin.i rrith rhc fa""

i. ledis an,,,of t np,r1,.l"rr"*i*O-",Yr:,,, :;:j:,;";
o': 

''!o' ''^'j'' 
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Prole also ilhat the strrnp; will extend until its length is 2a and

rh., 'he rel, rirl o rhe p rr'icio i' lheu half of i]. irriria vclue

5. li;lrole t]le angllir,ir loomentuin p nciple lor motion of a Particle

.r\. pr'L.rticLe is projecrerl ho zor;ally along the inner surface of a smooth

i,trni whose a)ris i$ vertical anrl veltex uprvards Fild the reaction at

i.Dl point in tcrniF of the deplh beiow the vertex' Show that the parlicle

',rill leave the cone at a Cepth

I i',/,', 1:
L';u;l

l)ploll lhe vertcx. here h is the initial dopth, y is the iDitial velocity

r.Dd o is the serni a[gle of tlte cone

6. l 
'tr,blish 

the equtliion

t'.\t)-,1u)L; ,"diy

l1r itle notion of c,, rocliet of viuying mass m(t) moving in a straight

line ''viih velocity.u undr:r a tcrce {(t), matter being emitted at a oon-

lliani raie with a vrllc'ciiy 2r r( Idtive to the rocket'

.r\. rock..'t, whose mass al ti e I is given by mn(I - rtt\ ' where rno

i,nd o are cc jtartt{!, lra;ls vertically upwards fiom rest at I = 0 '

h einr'rpd marrt la' a (nn: lanl spePd i relarivP lo l\e ro'kel'

.\.ss$milrg ihali the resitlance l'f the atmosphere is 2m6oo' rvhere tt

ir tLe speed ol the rockeb at iiIrie l, and th€ gravitational fleld g is



,rior'rB1,ilnl. Shc)\4, tllat

'-39t-r1ut2

llencc show tlal hl.llo[rhe o:.igilla] nilss is left vr'hen the rocket reaches

frjt llT, 
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