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all questions

For r.ny llucc vcctors 4 . O and q . p::ovc thoi tlio idcntity

s^(i^e):(o e) l-(q !) e.

holds.

Honcc provc thal

(e^!). I(l^e) 
^ 

(r^s)l : b (lne)l'.

Thc vr*tors o,{ ond 1' aJc dcfincd, in icrms of vcctoN q, I and q b;r,

Time : Three hours

t. (a)

I

0r)

b(c .l\o

l
$h.r. l = q.!n l // rl jh.w rhnr o :lA ) : -
can bc crprosscd in lho lbrm

s^hv'
Sho*.also thai tn) v.:tlor r

!:: (L. .') s+ k. i) t + (! 1) c



(c) If thcvetor 4 is givon lry tho cquotion ),& + E A s = b' whcro @ and0 alc

constoJli vmtors and ,y is ar non-zcro scrrla,r, Fhow thot

)'!(a n s) +(q 0)q-)lql'a+r(e^!) -0

Hcnc. obtlin 4 in iorms of g ' U arrd,\.

2 D.hnc lhc tollowing lcrms.

(n) A conscrvntivc vcctor licld

(b) Tho scalar poioniial

If thc tblcr: ficld ! : V(, , whorc d is a singlc valtrcd rmd has confinllolrs parti''l dclivs-

tivc, show ihat thc work donc by moving o pr[ticlc lrom onc poini Pt = (nr' yr 
' 
4) lo

flnothcr point P2 = (t2,112, z2) in this licld ie indcpondcnt of its path joining tho two

points;
I

Convcrsoly, il / 4 r4 i" indcp"odcnf of thc p&th C joining ony two poinf6' show that
,1c

thoro cxists a sca,Lu litnction { such thof d = Vd,

Shou, thsl tho fiold i! : (sin3/ + z)! + (n aosy - z)i+ @ - y)& is mmcrvttivc

fB
Obtain thc ficlcl rp such ihat l!: y{ 

'Ind 
hcncc cvahtotc./ A /" whcrc A is

(1,0,2) llnd B i$ (2.;,3)

:1. Strrtc<-;rmn b lh4nlcm on lh. Dln-nc md Divcrgcncc thmrcm
,

(o) Vcrity thc Grccn's t$oorcm in tho plono lbr
I,

$ iu, - ruy,l tt.r I \4!J -bxu) du
,lc

whcro (,' i8 thc closod culvc of thc rcgion boundfil by Y : n2 on<lY : t/i
ft

(b) By rreing Divcrgcncc thmron olothcrwinc. cvalrra'tc./ ;l 'l I dS ' whcrc

A=4rzi-ytj+yz! ancl S is lhc stuf'occ of ihc ctlbc botlndcll by r:0,

i - L, y : 0,', : I 
^n<I 

z :0, z : L.



, (r,
t. \at

.1. A porliclc movcs in A pla-nc with vclocity rr mri lhc llrngcnl lo th\prLth ol lhc pm'

ticl^,mr iqs rn anglc rj,ujrh n llrcrt linc in lhc planc. Provc lhri lhc cnm t",.rP.il

ocrclcrotion of thc pa.r'tidc along thc langcrt and pdpcndicl nl to it

r,cspcctivcly.

A body attarhcid io a pa.Lac,hlrtc is rclca"scxl from a"n ocroplanc whic,h is nlovilrg hor.

izonfa,lly with vclocit,y uo. Thc pa.rachutc cxorts a drag opposing motion which is J;

fimc.s thc wcight of thc body. whc}c I is a qmstant. Ncglcrting thc rir rcsistancc to

thc motion of thc bod-y, provc th&t thc v4locii), of thc horty lr hcn ils pnth is inclincrl

ar {rnglc i, to thc horizonlal is

dn ,N;alc ;l tno ,r;;'

(scc r, + tond))r '

Provc that if ll : I thc body cannot havc n vcrlicol mmponcnt of vclocit-v grcAtcr thar

t
A particlc is projcrtcd holizonta.lly rLlong thc inncr surla,cr: of a smooth mrlc whosc o-xis

is vdtical a.nd vcrtcx up$'a,Ids. Find thc proseluc &t any point in tcrms of thc dcpth

bolow fhc vcrtcx. Show that thc paxticlc will lcavc thc cntrc st thc dcpfh bclow thc

vcricx gilcn by 
I

I l4nr li
19 tanra]

whcrc h is thc initir,l dcpth, I' is thc initial volocitv and ., is thc scmi onglo of thc

eonc,

\4'iif thc rbual notatiors, otltain thc cquation of thc motion of tho trody whmc mass

iDcrorl.scs *'ith timc in ll$ lbllowing lbrm
t.:drdm

L- n; | (r' u )--::-
- .ll - -dL

A rookct of totBl m&ss 
''r 

confains lircl of mr"$ .tr. (0 < c < 1), This fircl burns at

o constart ro,tc Ji and thc gs"s is ojcctcd hac,kr,rard *ith thc vclocity 1r0 rclativc to tho

rockci. Find thc spccd of thc rockct lvhcn tho fircl h:r.s llccn complotcly tnunt. Find

also thc grcs.tcst hcight rca,chcd.


