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r6"uswer fug; questiona ouly Eelectiltg lgp queetioue ftom each
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Sectior A

.1, (a) lryri e ihe trransformation equation fo( the following tensors'

i, 46r

u, bi6

ul. L;

(b)

(c)

If ,fr,anrl I[ are tensorsr p.ove thst C#' = ,4tFBi is alto. a te$or'

Tho covariad comPonents of a tensor in iectrrtrgular cqordinate

By$tem are 32, 3, 2t + y. Find its colBriant q)mponents in sphet-

ical co-ordinates (r, dl,l).



1. /(s) E4lsin tlrc teros (eovsrisnt derivstive' and (Abdolute

tiveo as applied to I tenror of type .Aja.

Prove that the sbsolute derivst*e of F", g11, gih *e zeto.

Show that if r4# is 8 tensor, then ,4# +.49 is s Bymmetdc t
and /fl - lS ir a tkew rymmetdc tensor.

(d) Write the coyariant deri tive of r4jrBt with renpect to,q.

(a) Erptain what ir meant by the following temu.

i Chri*ofiel symbols of ffrot a,ad recond kildc,

ii. Geoderics.

(b) With the uru&l notation, prove the following:

i. lg,rl - [$,,r] ,

ii fu =b^,d+b^,n| ,

iii. #;- -cs't*"-f't4^.
(c) Fiad the Cbriotofiel rymbols of the secon(, tind for the lim element

dar=dt+fd,f+dz2

aud ffnd the corresponding Geodisic equationr,

(b)

(c)



/

a. (a) Let P"(c): aorn+ 41r'-r+.'.+an, ao # 0 and let the sequence

h,6r,. ".,b" be detined by

. h=oo
. 4 = tbi-r + ah i,=!12,&,,i,n.

Show tbst the polynomial

P"-1(o) = foa"-l +brr"-r +. " + D"-r

is the quotietrt polynomial gnd the conetant l'"(t) iE the remsind€r

when P"(o) is dividtd by (o - t),

Hence find the following:

i. thc quotied polynomial and retminder wh€n

" Pe(r) : st a 3tt I 4o + 1 is divided by (a - 2). '

ii. tle Trylot series of Pa(t) about the point t = 2.

(b) Explain whai is meant by

i. floating poilt reFesentation'

. ii. fixed point representation.

Round the following numb€rs in FI(10,3).

ii {.13768, ii. - 1.465.
' 

Round the following uunberc in f'I(10,2).

i. 3.16, ii. - 3.15.



5. Ddffne the order of conyertence of &n iteratir€ method to compute

roots of a non-linear equation

l(f) =0 ............(1).

(a) Obtai! Nerrion-Raphsor elgoritbo to compute ihe roots of

equation (1) in an interval [a, D].

Show that the order of conrtrgence of Newton-Raphson

ir at least 2.

(b) Obtain Secaot uethod to compute the roots of the equatioo (1)

in an interval [a,0].

Find y'?63 correct to 4 d€cimel plsces by uring the methods (o)

and (b).

0, (a) L€,t/: [a,ll -+R and let z6,ar,..,,on be dr.stinct pohts ia [o,0],

Pmve thei there exists a urique polynomisl 'P of degrc€ 8t mosi

n, the Lagrsge hterpolation polynomial, auch that

p(a;) = l(c), ri = 0,1r 2,... ,n.

Fiud the La$ange ioterpolstion polynomial for /(c)
the diEtitrct pointE ,q = 2, q=2.g,22=!.

1

(b)

1

Lex f e C"+\la,b] aod p b€ the polynomial of degee ft which

int€rpolst€E I st the distitrct poiltl aota\. .. , o" iu [a,0].

I*t l(o) = (c -- rj)(r - a). .. @ - r^). Then ehotr that for e8ch

, € [a, t], th€m existr c € [o, bl cuch that

| (a) - p(c) =ffi /,"*',{"y.

Let pe P interpolate st 
"0 

and cl =co+hmdr/ e C2lxs,rl
for ca I o S ar then show that l.f(e) -p(s)l S 1-maxl/r(c)1,
ooSc<rr.


