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c) = (o. e)! - 1s. l;..
l_{r:r r r:r: sIorr rLat
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= (s.p)lb.d) - (s , d)(0. e).

FiJ(l au .{ruirrion ror trm prane passing thrcugh three points whose posiiion vectorsat'c gilcu br. {?, _1, 1). (3.2, _1) and (_1,3,2).
Firul rlur r"rr:tor..u and rhc scalar,\ wllich satisfy the equations

sAa=b+As, @.g=2, I
nl\!r, a =; i 21 - & anO 4 = 2; - , * ,.



/t.,
Define rhc tern grrdienf of a scalar freld l.
/ar L"r : r, \i -t atLo r - ,

i. Slrow thrt Vr r" = n11,r 11r^-2. rvhere n is a constant:
ii. I'ind the gradient of y(hr r) and yr (hi r).

lDl Fil.l rJ,.,l,,.,,rnnal d, rj\nri\',.ul
2r - 31 + 6&. 

o = 4r'3 :3x2g2z at (2' -1,2) in the direct

(c) Find thc a gle betwe.n thc surface err2z_ 3 t: + ? anrJ 3r2 _y2 +22 =i atpoinr (1. _2.1).

3 (a) Define the following lermsj

. a conser.uatiue uec:tor field.;

. s, 1..t..dut . t c,ur lttJ.
Sholr tlral i' = (2r - u\!+ (2A22 _ t)j + (2.g2 z
solinoi<lal.

L

(b) Let O = (0.0,0). .4= (i,0,0), B = (1,2,0) alrr C= (1,2,3). 31, consideil
th€ straight iine path O,4..4/?, BC, find the iine integral / ," . ,la'*f*r. 

_, ,,parh from O to C. i^t -

l, r q.ir'F rh^ [)i\, rq^I.., ,l,aor.nr, arjd t I

L= e:rz1 y2i.,,,z* and s,. J:,];::';l;:,1r1.;Tljr, :':';:t = 1r u =01 ll :1, z:0 arrd; - 1.

Two partiales ear;h of mass rn are cot
rying on a smoorh horizortar,,o," j;;"j_J:;T:: ffi,,[;.":;j
a smilll ring O fixerl to the tablc a, a pojnr j .131,, , .,r. fron .L. 

.J.r\ Jrirfr.. .o.nr., partlll, -, qit,rr a lorrzurrral rrlr /
i Iry . p, rtx rd, uluI rn r,r, . r: rg. p(u,,

its subsequtnt path until ihe ,""una our.r"Ur"."r"n";-;; ;;: ;:J ;"jr - asec(A /tQ) relative to O. prove also r|at. ifthe particle hils lea(hed a L.lista

- 2)& is conservative but

r alter tim{i t, then 12: r:l2 + lu2/
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1 pel'lj(le rtoves in a plarie rvith rhe velocity , and the tangerrt to the path of thc
I)arti(lle makcr an nDgle 4j wiih a fixed
ncc{reLatio,l .,f rh_e particre arors t." ,l,*"": ilo "rffi":ffi:::-i:::"dH:,tt
icspectivclt. d,t - '- ,tt'

.{ l)odv a{tached to a parar:hrite is releiued from an aeropJanc w}ricb is rnoving hor_izortall,- \'ith vclocitv r0_ Tbe parachrrte exe*s a drag opposilrg motion which is &
'.r, ', 'h, \.pigh, nrrne budy.,rhoro I

rhe ,'rorior) of the bod]., pro'e that .fi 
N a constarit Negrecting tie air fesistance to

ir( Lirled rn argre fl ro thc horizonrai. ,i"lt 
to" u"to"t" of the body whcn ilis path is

{se. q., + ta;tf

il'1"d,,", 
il I = 1. the body cannot have a vertical compone4t of velocity greatcr

2

6. St{tc the anguliil. lltolllenturlt principle.

-\ parriclo ol mass rrr moves on a

rio,r 12 : .1..2 l,rrose ...* . ""*,"",,lli.""l"iu"l"*ff ff;T"ff:::i:
hetseen tho horiTontal circle at ?:
of ttre parricre above tn" 

"-," 
,, 

",ur#-n1r"o=,; ,:,:Jt:t"H#;::::;
is the acreleration due to gravit1,.

Shorl alfio that the reaction between the surface and the particle whcn the particle isar:-p is givc[ b].


