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all questions Tirrle: Three horrrs

i. (a) i. Find an eqtation for thc plane passing throrrgh three poiuls 11hq5r'P,rsitjurL

\.ectors are givcn by (2, 1. 1), (3.2, 1) alld ( 1,3,2).

ii. Fird the r.olumc of the p:rrallelcpipcd rvlrose etlges arc rcprescrltcd by

r!:2.i 3j+4N, h:i+2L h, c 3l !+2L.

(b) The vectors 4. {,1 are delined in tcrrns of vectors q, !, c by

h^q aAb
l 1,. ,V.

Show also that alrv veclor r canShor that q

form

bAc*0-
I

!^1= i

r : (r'q)4 + (r'!)0 -t' (r'r)!:.

and the torsion for tile ctrve r : , _

bc cxpressed in the

{
= t,+ t

t3

T'(c) l-ind the curvatur(l



2. (a) Dcfirrc the foll(r\\ing terusl

i. the gradiert of a scalar field P;

ii. thr: divcrgencc of a vcctor fielcl 11

(h) SlLorv thal, Vo is:tlcctor perpcrrdicular tothc surface I'l(:r,r,z) :C'whcre Ci

;l constanL.

(c) Fircl llte diroctional derivativc of thr: function 95 = ;12t12 1 2:r) at (1 2' -1) ir

lhc dircotion 2i 1 21

tl) L(itf = r:L+ g j + ,:L ancl r : lt . Prove lhat V'(t"r) : n(n l3)r'2r'rvherer

is a constaDt.

3. (r) Delinc the followirrB lcrrts:

i. collscrvative vector ficld;

ii. solenoiclal vector fiel(l

(lr) Show thal the \'c(rtor 1= (q2cosa+.ir)1 + (2!sinr '1)j -t (3r:z'+ 2)!is

conservativc forcr: field and nced uot be a solenoidal lc(rtol ficld Find the scala

potiential O such tlat I : yq)- Fnrd also lhc work donr: in rnovirrg an object i

' ' :).thr.lr, lJ "r'' n, to t. ll i,, \ t. t

(() State Green's lhcolern.

\rerify Grcen's theorenr in thc plan| for' 
.f, 

O.r' Zutl,t, +(14 6.rlldg, 1{hel

( i:rr, rpg;',n ro',r.'l'rl o' lre'rrrrer' r arr'l " ' i

Provctlriltthcraclialanrltlalsvcrseconponeltoflihcaccclcratirnlolapaiclei

lcrms of thc Polar co-ordinates (r, P) are

t' 'r"l ' ,f, ' 'O " 
.,*' 'i"r' I

-{. light inextensiblc strilg of longth 2o passcs through a slnooth ring at it poini 0'{

a smootrh horizontal table arrd lwo particlcs ear:h o[ nrass nr' aitirched to il'q Fnds

and B. l itiaily the palticl.s lie on the lable witlt O'1 = OIJ : o ancl AOB a straigl

linc, tlrc particie -4 is given I vcl{r'ii-v u in a djlc(rtion perpr)rrdicular to O"l Prove th

ilfaxdaarcthepolarco-ordirratesof-4atatimel$'ithtcspecl]totlrcoriginjthel

4.



IIr
a
| . ^a', a2 u'
a t t th'z tj 

:\t'

L' ,4 :u,EGtj "" , ,-,.| .r':a'+,u't'.

J 
o'.0 ihc vPtoi'ir.\ (

[.,t pu.ti,t. mures in a

I larticle makn" an anE1,,

I acccleration uf the part

i respectil,el)'.

_ o"),

of I at the illstant whelr B re:rchr:s the origin :rt O.

plane rvith lhc lckrcity N and thc targent io thc path of thc

: rr with a lixcd lire i the planc. Prove that thc compolcnts of

i, l' alurrg rhe rill,g, r, arrll pcrn' nrli,,rlar ,ol, "n !, uu,) ,d',

A pafii.lc slides on a rough wire in thc lbrm of the cycloid s : 4osinrt {'hich is

fixed in a vcrtical plane with a-xis vertieal ;rnd vertex tlownll'ards. lt is projectcd liorn

the vertcx with spe.d rr so that it coincs to rest at the cusp (q! - zr/2). Show that

et, : ll I (p'+tyt,'llo,g

rvherc p is the co-efiicient of the fiiction.

Show also that whcn the parlicle slirics from rcst at lhe cusp, it will .omc to resl al

the vertex if cr" = p2-

6. Statc the angular morncntum principle lor motion of a particle.

A right circular conc with a semi vertical angle a is fixcd rvith its axis vcrtical ard

reriex rlownrvards. A particle of mass rnl\ hel.l at the poiDt ,4 on thc srlooth irlrrer

srrrface of thc corle at a dislance 'o' from thc axis of rcvofrtioil. The particle is

projectqd pcrpcnciicular to OA rrith velocitiy-'u', whcrc O is thc vcrtex of the cone.

Show that I he pa rticlc riscs above the leve I ol A i f u' > .rg cot .l and grcatcrjt r.ilction

l,. r.reerr r lrp p"r ri.l. i.n,l r h- -urla, . i.

/r'2\
mq lsinn + '.rsn l.\n9/


