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per only four questions selecting lgq from each section.

SECTION A

MATHEMATICAL METHODS

Wlite the uarrslbr.matjon equations 1br the ibllowing tensors.

A'ir, B;jo, c^..

It A: = ;i F '43 lhe' Pro'e L'rr ,41 = # 
t# 

A:

P.',t.r\Dl - L !!l.cf- L.,'ls arr ;,r',irlllr ',.r..ior ll,. ( : i. t.n.of. tlr,.u, tlrat 1l(1, q, r) is a terrsor.

.the covariant a d coutr.avar.iatlt conlpolrcrrls
re' fp.@.-'r if lts covarirlrl curl.l)olrct.l. ijr

re lbllo*'ing:

tof{el synrbols ol

ol a terLsol iu cylirrdLical
rcclangulal co-or.dinirles

filst zrnd secol<l li irr rl.



(b)

(c)

(u)

Plove the lbllowing:

i. lpq.1.l = h,p,rl,
ii. f;( = f"e,
iii. fu,./.,l : ,,." t;{.

Find ll're second liind of the

,\t'.. t

, :1,i.

&"a
La,A t",.,-l*^ti 4 &"oltic

'A
Chlistollel syrnbol iu sphcrical co oldiu:r.tes (r',1/, o).

A"u, Ai,^, AiI".
(b) With the usual notations, pr.ove the follorving:
' t*=[prn,q)y[qm,p];

tt ;J = -!e't!^. . !t'.r'.,....

Deduce thal the covariant derivalivcs ol tllc tc sors l1it, llj!, 6tu arc
c) Using lhe covar.ianL derivative ol neLlic Lerrsor., prove that

l
t-a = ;:J"lJ!!,.) L;),y ) - J6(1..,t1.

*h.* a = ;*.

applied to a teusor oi rypi:

r'r o1 etrch of ihe follolv;rg

Ixplain the term "Covariant
.11.

\\il.ite the covarianL der-ivative

derivative"

rvith respect



SECTION B

NUMERICAL ANALYS!S

1. (a) Usc' indLrcLion orr l to shol, ihar the llor.rrer. algolithrn

Ao : a.,
l' - DA,-r I a,,-, tot r = I,2,...,n,

(b)

tL," t" + a,,-r rl-t +...* a6 = (c - 6)(10r?,-t t Ar r',-2 *...+ A",_r)+ t,,,.

Iler< r' Iirrrl tlrc lollorvirrg:

i. thc quotient poLylorrTial and r.erlairrdcr rvlLcrr

/](r) = 3rs + 5z'' + 8r? + 7r +,1 is dcvidr:d by .r. * 2:
ii. Lhr: fulor selies of 2(r) aboub th(j poiul r = -2.

Ex1>lain rvhat is meaot by

i. 6xed poinl repr.esentation ,

ii. lloatirlg poiut teplesentation.

Fol base 16. rouncl the nrLml>er' | = 11.9:t|li.t...;,u Ln
2

i. 5 places in firecl point ,

ii. 5 digits in floatilg point.

tl.r',.s .'..1-10./l-ll. -ll.i,= .j./: -L l -l-,

gerlerates a secluence (4.) that satisfies

1;.. - '1,. 
1" + ,r,. rL, 

-r - + rr,,-,. Ir..,r r' = 0, 1.

pollnorrial of ckcrcasilg clcglee rvitlr tlr

/;-,(o )/;.+r (.r) < 0.

wl,, ,r' ,, € Id. rj

Sh(,\\'rlso t Il,rt

. ../,,, bc a stutrl scclucrtcc ol
rlies

i,,,(r) I
i1 /,.(cr )

0 lor .r.ry .r' ir ftr,0],

=0 (l <r <nr- 1), tlrr:rr
. 0. 1.t,,.,, ./,(.,)./ij(,r) > 0:



tr,t,

Lc'l I.'(.r') derro{.c thc uunrbct ofsigu chugcs iu tllis sl\lLrclcc al,
( lbl *,hich li,(r) I O). Prove thar 16 has !'(a) _ 1.,(6) zc,ros in

C'onstruct a stunlr sequelrce lbr't11e polvrrortrial

t'\,1 =.r'1 +:.r'- i.

Sho\r,Lhal

(a) onl). tu'o roots ol P ar.c

(b) our: r'c;ot. is posir,ivc:r.ld

(c) the positive loct ljcs in

tLc ol,Lcl is rrr:gal.ivr:;

the irrtr:r'val [0, l].

arLy lixccl vtr.lue ol
the inlerval [o.61.

[a, l] 
- [a, tl is a con-

,l
.f

Ilefine rlhat is meaut by the staLelncnt Llral
traction mapping on [n. ]1.

a lulrct;ol g

Let y Le I "o 1rr,'c i,rr rrr.rpl i.r; or, ./
rsr rr/,,.e, € t,,.rl - r,h rlr;rr r-i1r
sequence { r',,) Eilen ir-v

r!ith LiPsclriLz const.iurl, i..
- 0. Slro\\. also that . is

Sho\a,tllal th('rc
tIe Linril ol lho

lbl anl .re E fa,ll.

ShoN th|.r lhe|r" exisls ar unique.r € [0, L] s clr tIat c =
Use tho a.bovc irx,cluaiitl lo lind lorvel and Lrppcl borrrrcl

er.r') uhere t\.,) = :,' '

lbL r. taliirrg r', : 0J.


