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Ans$er ALL Ouesiions

ltf Nitn m ll,Iarks: 600

t. (d) Suppose f= (tr, .... f,,,): D -, R'' an,:l thal a is a lirnir ofD and b = (b ' .

linr( ) b:r.,'do,l\ ir lim ,r'- b.r . -
.., b.)€ R^'. Prole thal

(6)LetlAcR"-R"airdlelxobeinAoraboundarypoiniof A Sho\'1ha1 liln llt = b riand onl)

ir. ror i e./,,ur,ber 0.rhe,"i ,o unr- rl,c 'orr'A51ri"[ 4q0 ll\ &ll b.

$" Ld e llf \, - bll c.

(.)LetUcR'audVcR'"beopen.Lelg: U c R^ _ R'' and f: V c R' * RP be given funclions such
" rlratgnapsUintoVsothatf'giidefined SupposegisdilTerentiableat;oandfat)o=g('0)

t t en,',oie L,"r f . s r d ilerenri"ble rr { and rl r D' l" !" \'' - Drrt6r Dg'r" I

ls fdifferentiable al (0,0)? Prove yolr assenio . 120+20+30+34=1001

Il. (a) Ilf: R" - R'" is differentiable at r0,-prole thal lhe direclional deivaiive D,f(xo) exists lor

.Jrr P"n'lDr's drrl"

(r) Prove thel if f is continuously dilferentiable at x0, rhen f is diflerentiable ai x0'

i (c) Le1 i-: 1.rr - F.! be defined by (rl,x:) = (xr, x,. \Lxr, xr: x,2) Let a - (1,2) Delernire the tangent

l. plane to the image S of I d the point f(a).

[ ,r, , " , 0. " .eal-'al,Fd l- r, rr^n, d€fin"d o- rl,e D.n er r in :' lr rj-" fir r r''d e'oro p" 1i"l

I a.'. ,r"e)ol e': rdrorreLonr 1ou 1 lro\e lar DDI-DDr 'nU

I fts + 2s + 40 + 20= tool

I ttl ,, r.L r, t -p' P I',!(. n'inuou\ prnr:l drr\- 'c ol lriro urJ'- ilro$ rirdL

I " 4't' r '';''o+nr')r$'
I * '' rir,ll -0, -'

I ,,,,," r'orno,lerun.,o r'), l.) ur'"nl fir'drlreporr'r or ''lrrd 'o' I

I 
'n 

,i'" o ,n,n , , ,,.

I.,fi,','l'r'rr,:l-bo'''lt''olt,llJvL,l-'|'l
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IV.(4Letf-: UcR"-'R"beaCrmapping\vhercUisaneighborhoodoflhelinesegmentLwith€nd
poiqts I .r-d o. P ove l,,r lrrb -'rrto b-alo narl71'11

,b,:'rrpo"e -l hcr.rdpping: o'-D'i.. ir) d e:glbo|ood u ottle po nr r. sllh rhe rndrri\
l-(e) beingnonsin3ur Pro\etlratiislocallyinvedjbls-i,e.,thereexistneighborhoodsU-W
or .r. dVo. o= ltc/.and,one to one '.napping t \ ' W 5ucl, r r"r g1(r;7 r brreU
ind i(g!), = ) lur ] € V, and, in pxriicular, prove lha! tbe locai inveNb g is lhe Iimit of tl1e

(q..en.e lg^ l: ol s.!(c\sr\capo'o\; n. r.o.r..oeIlned indr.Li\e.) b)

"0o - ". q", ! I - e^()) -"G)'l(e^(r)) yl lo, I c \.

(c) Let the c I rnapping t n,i" - n.'" u"

).=u+l\+2)r+l
I=(u l)'+v+l

Let a = (i,-2) Is f invellible near a?

\' / 
' 
\rdre r -uener,l lrnr.rLirM.pping.lreo.ern.

. sol\'e x: + % vr + z' z'-312-a
*'* y ]y*, *: =0

defined by the equalions

Itso, find a local in\,erce ofl [2s+35+4A-100)

'r'llov-11,,,eren r,Inis',1'le furrl or i. i_legrib e.

(c) Let t R''." = R"'x Rl+ R be an integrable function such that, lor each xe il'", the fllnction
f.: R' - P, det'ined bt t.().1 = t(\,) ). is integrable. Given the conlenied sets A c R'' and B c R",

'er r . D ' - p be oeUned br . x.. l/ - It, ,r/r.II-L..o\eII.J' .rn,."rrbe.ar.d
' JT J

\l(4 Find the mass ofthe ellipsoidal ball , +:; + ,d0c
< 1 \'vith the uniform densiiy ofurity-

130 + 20+ 3A + 2A =1

ifis a real-\'alued c I function on the open set Uclt" andT:[a,lr] - U is a c r path. prove that

1,, rr bJr- t.,,. ,.

q,7 lroi-" drllc-en',l k-,o no. 'rope1.,rt "'or e Pro\p hor dtd '-0.
(c) lfq: R"'-L"isacrnappingandaisacrdifferential l(-foni, slrow that d(q*cr) = q*(da).

(.0 Let Q = t0,I I \ [0.1] c Rr and suppose tp: Q - P' rs oei ned b) Lrre equdrrons

'o ' )ndz- ri,'. ion. of^ 'd ne.gl.Lorhood ol\ Ll.0'

lxcly xd: + v,]x t,,lz = ja ;n lwo diferent nethods

120 )-20 + 30 +30=r

lr = lr= lr Iirr r r.h r/r.

vr. (4 r

)'= Lr - v'

rhen coffplrle the suface jnlegral


