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l.a) I'ini1 thc l-aplacc transfirrrr ol'l (r) Sl{ ' 0
-io,z

bt I-incl tlte l-aplace rrarrsiirrrr of'l'(r) = L"'
(/ Lr rrlurrl., lJ ('- -\'' -'-'.- r \t't-./'
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e) Irr,lLraic {i sin2 0 cos2 0 rl0 Lrsing lrcta arrcr ga'rra firrcri.rrs. l]l1) Sltou tlrat thc arca hctriecn thc parabolas y2 .- 4.r_r,r apcl x2 lb ,

g) Fircl , r'ccto,.rrral t. thc sLrrfhc c xyzz: 20 at tlre p.irr ,r'i''rrr\ 
-(r- 

i;]ht Il'tr/i '= vlt, Ihere l/,il are scalar llelds iurLi a i5 a \cclor flclil. shori that F- .r:urL F = 0.

i) Statc Lireen's tlicor-em.

.it l-intl the ror.li clonc br a lbrcc

{,, } .rl,,rrr llrc, lirr.. r \

2.a) Lrprcss the tirncrion f (.t1 in

frtt lr I t<t<2
l:J 't, '2< r <3

Ilencc lind its I_aplace trarrsfbrnt.
hr I irr.l tlr. I lryrls1..,j tt.i.ut:li,r.rrr,,l {r ,

.l a) Statc tite conl rtltrtion theitrenr orr

trirnslirlnt,tl 1
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b) Sttlr.e y" -l Zy' +- 5y = ,, rsin t,
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LapJaec transtiirnts. I sinq ir Ilncl tltc inr e rsc Laplace

y(0) : 0 irnd y'(0) - 1 iising l.altlace rransforms

l_

4.al Evaluale Ir', (, -r) r r/x usirrg Bera. Garnrna ltr,ctions

r , rl d^D) Lvaluale J^ _-__r.
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Slrori tlrar l^' '"l at :"u la)bt)t't''

Lvuluate f ." , ''.L', d*.J u (1 +11'' +'

I r lr lrrlrtt. I 
r 
/' '-g hr e ltlrrsirr:, i111,r Drrli.rr.t.rrrrr-rl intte :.)tt r. - ""---"'5,,'.' l'

B1 tloLrhlc inte!ration. calcLtlate thc arca boLnclccl Lri the .rrrle .rl-l 2 = y:r q'lu - y1.

.,* l-5 t -il

I irrLl tltc lll'r'll t'n.1,,.c,1 in tlri Ilrst !l Lril\lr.irr)l lrr tlr..r.rrt.\c (:) r r-l r ,. \ n i,
,:irr lrL.til sirrr.ir lirrrili,rrr. 
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l:incl tlrcecnteror'srarit_r ol'thcu.e-aoi thccarclioid r - tr(-r -r cosg). J-i+-5]

\lrrrrr tltlt V:(/'".) = 2(2 -l- 1)s,, t .

ll I = (".'-r y'+ 7)')')t,trrcr riruylr,crf arcr cretcrrrire n irctit,,clru.d f :0 l.i-5]olt
Shtrtrthatthetccto[ l' (rr11)r i(r -]:)7+(r ):)k i:solcnoiclul ancl alsoflncl
F 'cm^t F
ln rrlrat clirectiorr tl'orn (3,i,-2) is rhc ciirecrional deri'arire ol' 4) - x:ryt + yz,
rrarinrLur'.) Find also the magnitLrdc of this r.r.rarin.rtrn.r. 
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Statc Slolies lheorenr. Veritr rt lor the \(.c1()r ljr.lrl /-(Jr I ), I: i I :k rrrer thc
trpllcr llalt'sLrrf'lice ol'the spltcre x2 | y" I z! :1, boLrnrlcci b,t it-s pro.jcction 6n lhcxy '--pllnc. 
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[ ]sirl8 (ite ctl's tllctlt.clll. f incl the urea of rirc rc',ion in thc t'i r.st c1 Lradr.ant boundcd br the
ll.Ul\!\I ,.f,J,--, - J, 
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I-ralLrrrLeJ{. dLuFclV. rrlrt.r'c i ti ,q t:A r)\ur- t6c surlace of thc
c-rlintlcr x) + y2 : o.?, z,- 0, z = h. l-i+5]
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, ,,, . rr ltqrc ln,l?, (r, b arc ltositir.,c integcrs.
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