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FIRST AfrID SECOND

fime:lhree Houis

I. (a)

(b)

(Pages 3)

wer qll questions

Expand e@st upto the term cpntaining*4'usi.g Maclaurin's series.

)(Ifr= rcos0,/=rsin0,verifythat '=)t'{] " 9!"'01 = L -
d (r,0) d (r, y)

(c) *Ug,when(i)d+ys =3a*2and(ii) *t+)f =C.

(d) Discuss the convergence or divergence of the seties i "t f+)n=r \n)

fsooltl(e) Find the sum of the eigen values of the inverse of A = l8 4 0l.
tl
L6 2 5l

(f) show that the eigen vector of the matrix 
^ 

= 
[_; I "* [l -. [ |

f-k,-n<r<0(g) FindtheFourierseriesoff(r)=1. -. . isperiodicwithperiod2n.
[A 0<r<n"rtf(x)

(h) Find half range sine series for f (r) = r of period irgrty 2tin the range 0 < x < l.
(8x5=40marks)

2 
^,2tr. (a) (i) Intheellipse A.? =Lshowlhattheradiusofcurvatureattheendofthemajoraxis

is equal to the ssmil4f,us rectum. v

(8 marks)

- (ou\2 (a"\' (du\z | (du\2(ii) Ifu = f(x, y1,where, = ncos e! = rsin0, provethat [.;J . IrJ = [',J . i ["j
(7 marks)

I\rnrr over



I

. 2, c 3166-5.

(b) (i) Findthemiqimumvalue of 12 +y2 +z2,whenx'+y +z=fu'' (Smarks)

(ii) Find the envelop of theellipse 4. *= ! where o and b are connected by the relation
a- O-

02 + b2 = c2, c.being a constant.
t (7 marks)

III. (a),-(i) Determine the nature of the following series (for * > 0) :-

-2n -2t
Etfu+1)Jz

€ n3 +a'
(ii) TesttheconventenaeofL * '

Or

(8 marks)

(7 marks)

\--l'

,3
1

(b) (i) Prove that the series 2- * is convergent ifp > 1 and divergentwhenp S 1.
n=L fL'

(8 marks)

-f

(L 2 3'\ 11)llllfV (a) (i) Find the inverse of I o -1 I lX = | z l. (8 marks)

[-, 2 'J ['J
.:

lz -1 2l
.l | 'rl(ii) Verify that tlre matrix a = | -f 2 - 1l satisfies its characteristic equation and hence \-,' Itl

L1 -1 2J

(7 darks)

Or

(b) (i) Define:

I Ilermitian matrix ;

2 Skew-Hermitian matrix,
,, E Unitary natrix ;

4 Rank of a matrix.

With exanples for each.
(8 marks)



(7 marhs)
. : . -;.r.,.: ._. -.,, r. ..

ffiy|fe = il;= r <i-t* qiven th*tft*li*' a*na Fiiq g" st henoe d€duce

,.,-.- :, '.L*!+..'''f'.{,., l:'' ,';
Expand f(r) = S ;= 6 a j't* eiver

I 1;1 E2

v-F+ F-"'=E-

-,F) €)
t.. i -'

: ::i

- r 't t 
'' I t . . '

t

(ii''nhd half-rqc&ra{d serieefrrfk) = rin O <r < a
,l ,,. ''.1 .-,,-A :..

It€*tabl€ ofqhs of tle firnction y = f @)is:givdr bdw :
.: oE+E+T.*

.,,,,,,!,.," .y , -. ''+Q 
. l:4 1:g l,J. -' l.li lA ' , ,,: 

.

' Sd a fuier E€rie$ul*o tlsthird harmnic t" ,"e*ffitf (r) in teru ofr.

/

-/
' (8 Bsits)
(? mrts)

Ex15=60ma*d
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