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Is fdiferenriable ar (0,0)t pro\,e ),ou.assenion.

Ildlr rp -.D' JiI".c,dh. " \0.pro\c r,r ,t,.drF. onr d-ri.d.r\c
allrE R'and D.f(xt = dl, (h).

Ans$.er ALL ouestions 
ifaxi,un i'.a*s: 600

L(d)Supposef=(lr, , j:,)i D - R" and lhal a is a tir iiofDandb=(b,....,b,")€R,".provelhat
L r, fi.., I r. aro o..t r lim ,\, b. i | .... r,.

,r'l lr \-p ."'. dlp \0beii \or Jbo..d..-..Toi rot\ \i,o\..rt,-r l nt,,, brtdnd^rt)

ll.,.?i "l.ijr- "l""li. € ' 0. there is a 6 - 0sulhrhdr,lorL€Asalisrlins0< lr xoll <6.
..ehd.- ll,.\. .ll ,

(c) Lcl.U c R" and V c R'' be open. Let g: Ucp^ p^afllt: Vcp'. - np btgrenluncrionssuch
that g aps U inlo V so thar l. C is defined. suppose g is differenriabte al ru anr: f ar 1o = gqr,)
Then prove that f. g is djlGrenliable ar x! and rhat D(i" e)(xo) = DI(!!) De(xi).

[20+2A+30+]A=100)

D,f(xt exists for

(b) BoYe thai iffis continuousty differentiable at xo, rlren f is djltereDriabte at x,r.

(.) Ler t Rr - RL be defined by f(xr,xr) = (x,, x,, x,x,, x,, - x,,1. Lel a = (1.2). Determine the tangent
plane to ihe image S offal ttre poinl f(a).

(/) Let fbea rcal-\'alued firnci;on, defined on the open sct U in R" lfrhe first and second pafliaJl'ri\.r''" ol l^,:s d1,l"r-.o :n,rou 1 .pro.- t, DD,1 DDt^1 I

[15+2s+1A+20=t001

IIL (4 Ler I: U c R^ - R haye continuous parriat derjvarives olthird ord.r. Sbow that

r'..,t,,.r,,,,, \- r, -'..,,. I r,r,4,,, t{rlrr,,Jr<re-l ar, , _

R l'> 
"ll 

0. " .0.

{r) l'he graph of the funcrion g(x.},) = I/\\, is a suf3ce S in R:. find the pojnrs of S rhar ari: ctosesrloI e riqrnL0nn,

(c)Fj drherccrxnglebo:\;it1lotunet000ha\ingthetelsttot3tsud-accarca. [25+3j+40=1001



(r) suppose that the ll1apping-fl R^ * R" is c 1 in a rreishborhood w oflT 
Tl:],i,,lltll1",:","j:

i:ial being nonsinguiar. nrove that lis locally invertible ie,theree\istneighborlroodsli(
oiaunaioru=i(u),undaone-toione'cltnapping g: V -' w such lhat g(f(x).) = x for: 1 e

and f(g(y)) - y for y e V; and; in particular, pro\ e that tl)e local jnlerse g is the lirnlt oftle

s.qL,elce {g, }i ofsuccissLve cpprorirrati6ns, d€fin€d induclivelv by

\cr Lell e ' r rnrppirg I R: - R: be defined b) I'e eq "rio 
rs

' x:u+(v+2)2+ I

)-'-- I u+t
;"1 n J11,i21. ttf lnu"'tible near a? lf so, find a local inverse of I 125 + 35 + 40 =

V. (, Srare the GenemJ Implicit Mapping Theoren.r'.' solr.e x:+ %v':+ t' -z' -zlz=O
1r + yr - :y + z + i = 0 forry and z.ai functjons of x i)r a neighborhood of (-1,1'

:'
(r) Prove that every. admissible function is integrable.(r) Prove that every. admissibLe lunctron rs lntegrable.

)le fJnclion suclr thar. lor each x € " ', the frn'rionLclLet ".P"'=o" R *o beanrrtegrrt
integlable Given the coDtented sets AcR'n and BI:D P dellneLlb\ Lr)l- Lr\.\'r.'s

tett': a'' * n be aelned by F(x) = l:f, =' If 6,il"ly.Then prove that F is intesrable, and

Ir lr- l, lrr i.vr,lvrd'.I J JJ
titt

(.4 Fin.l tlie nass oftlle ellipsoidal ball . +1-+ . !l\\'ilhtheuniformdensityofunity'
'1, b

Vl r/,ill li,area{JUedq'lr'clioronll'eoper'ellcR r-o ': Ibl I s"c p'r'n pro\

Ja./ 
= tttolt- (ttol

tr./lfo sa_ dilferenl.al klorrno. 1noDen 'rb'e or o.pro\e1r"r drdo'=0

(c)llq:R"'-R^isaCrmappinganddisa'rdrfferential l'-fo|m.showthald('P+o)=qt(do)'

{,nLFrQ-l0.ll l0.,l-R'andsuopoto O P'defiledbv heeqtrario-s

Il ercornpuretlrcs'rfr.<i'rlFgri'J\4 d:- t.t): (1, " Jo


