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Quoat.lon I.

Justify Trlm or Htl1'C.'.Jr It. Is true J>ffi\'O It ot her wl!lC gl\'t' t'<>nnterex1unplo or propt~r
rt-M<>ns.

(I) IA't / : R2 -. R he cfofined by

/(0, O) • o oncl /(x, u) • J ~lul r. (.r, u) ;. (O,0)
:r:" + 11"

.•

Th(!ll / Is dllforentltlhlo nl (0, 0).

(Ii) Tho origin (0, O) e R2 bi tho only crltlcnl polnl or /(:r:, 11) • x1 + u7(I - xr' whcrn /
nunln" Its locnl ml11i11111m,hut. tlwrn he no glolml minimum.

(Iii) Let 11,z ER" nnd o Y. 0. Then
Illt1ll" • mln{llxll2: {t1,x)111••• I}.

(Iv) i:(x7tl.r + rit111);. O

for the closed pnth given hy the elllt>lM'•1x2+ D1P • :m.

(v) S1 :• {(.r,y) E R2l(x-1)2+u2 •1} nncl Sz :• {(x,11) E R21(.r+ 1)2+117 <I} are
11ot.1mth connected.

QuC11Jt.lon2. (5+5•H>l

(I) Let.
8 • {r ER": llzll <I} nnd n ; (.r ER": 11.rllS 1}.

Let I: fJ-. R be eontlnuoua on Ii nnd dlfforentinbleon 8. Show thnt.if /(x) • OOlt.'llnnl
on 08• {.r ER" : llzll • I}, then there cxi.t1tsn c E 8 !md1 thnl V /{c) 111 0.

(ii) Let I:n-+ R he t.\\'iCC difforentlnblc on tho open 8Cl nc R" nnd

S s {.r E 0: V/{z) = O; clct(Dz/(r.)) #- O}.
Pf'0\1! thnt. points of S nre isolntcd I.e. show t.hnl for z E S, there cxmts n 6 > 0 such
thnt. for nn)•0 < 111•11 < J, V/(z + h) Y. 0.
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(i) ~ hl\'t*l'M' Function Theorem.

(2+5+~•121

(Ii) L-Ot/ : R3-. R3 be
(11,u,111)•/(r,u,:) • (;r- z11,z11-zu:,zu:) 1mdU • {(z.u,:) : zu r;. O}.

Show thnl/ ht lrn't'rllhlo on U nnd deternune n formuln for tho lm'ttn•o1-1 : /(U)-. U.
~'indtho Jncoblnn of 1-1 1\t. " point. (n1 f1,c) of /(U).

(Ill) Show llmt thorn llr(l polntH which sntlsfy tho (1(111ntlons

r - t:.,eosu • O, v - e" sin z. • O.
Let A • (.r0, fA>, 110, 1.u) ho icuda n point. Show thnt In n neighbourhood of A thcrn"mclstH
A unlque soluuon (t1,1J) •/(z,lJ). Prow thl\l dctl/J/(z,11)1• ;.

QuMtlon 4. 15+5•lOI

(i) Show thnt llw function

/(Zif/,:) • (x + 11+:)3 - 3(z + 11+ :) - 24xy: + 8
luut n nuudmum nt (-1, -1, -I) nnd minimum nt ( l, 1, I).

(II) l..ct /(r, 11) • 3r2 - 21/' + 211. Find the! 1111udm11m nnd minimum \'uluuH of / on
the IK't

D • {(z,y): z2+1P SI}.

Question&. 14+2+2•81

(i)l~t F in R3 he gl\'C!n hy
F(r,y,:) • (Jl2C08.r + :3,211Hinr- ·l,3r:2 + 2).

Determlne whether or not. F iB the gradient of n scnlnr field. When Fis n grndhmt, find
R corresponding polcntinl function VJ.

(ii) Let F in R2 be gh't!n hy

F(.r, 11) • (.r + 11,.r - 11).

Show thnt the line intcgrnl or F oJong R CUf\"C

o(t) • (/(I),g(t)) n S t S b

depends only 011/(n),/(b),g(n),g(b), where l.s : (n,b)-+ R nrc piecewise smooth.

(iii) Pl'O\"C t.hnt the set R \ {O}\\!it.hlhc usunl Euclid<'nn topology is disconnected,
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