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2. (a)

(b)

Answer all questions.

Eva.luate lim  (tanx)™*, =

a—)2

Fmd the Taylor’s series expansxon ofxzy2 S 2x%y + 3xy*in powers of (x + 2) and (y-1) upto the

3rd powers.
‘ 0x Q' TRy dyi 9%
If 2_ o

u=x?-y? andv xy, ﬁnd the values of % 35" au and %’ Fw L
Discuss the convergence of the series E 1

n=1n“ +1

1 2 "l -5 ::4'
Find the rank of matrix |1 3 -2 -7 5].
12 -1 3 0 3

3 4

Find the value a,a,andb forf(x)=2x-x2,0<x<8 using Founer series (periodicity 3).
Obtain the half-range cosine series of f (x) X, 0 <x<2

By Cayley Ham11toman theorem find the A}, A = [1 2] ;

(8 x 5 = 40 marks)
: SR yz | '

(i) Find the envelope of the ellipse —55 * -b—z = 1, treating it as the envelope of its

. : vl g ;.

" normals. "

_ (8 marks)

3 _8) T
(i) Ifx = sin'l[f—y—) show that xg + J'g 2tanu (7 marks)

L x+y )
. Or o

(i) Find the maximum and minimum value of f (x, y) = sin x sin ysin(x+y);0<x,y<m.
e . (8 marks)
(i) Find the equatlon of the evolute of the curve x = @ (cos t+tsint);y=a (sint—tcost).
i : (7 marks)

Turn over



frswwenge

2n -2
R JE ) e (x) Det.ermme the nature of the following series (for x>0) Z X (8 marks)
TN ‘.i““w ¥ +1)3n
SR ARYIIYE e n TR e o ay cosihen s
(ii) Test the convergence of Z +a " (7 marks)
“{2n +a” =
s iy v."::"": -‘( \‘L;' Or 7
o radin 1 1.2 5 1.2.3 =
(b)) Q) Test the convergence of t};e senes 3 x + —3 5 x? + 3. 5.7 x4 (8 marks)
, o et ved | Gd 8.7
2ET Ni * & ! .
S @D "Test the convergence of the series 2 nn (7 marks)._
fan=ln
_ 1 -2 3 1 e
4. (a) (i) Find theinverseof| 0 -1 4(X=|2 (8 marks)
' -2 i E ) [ R 3 .
rge -1 2
(ii) Verify that the matrix A = |-1 2 -1|satisfiesitscharacteristic equat:lon and henee
2 1 -1 2
find A, | i -
(7 marks)
. Or i
(b) () Solve by Gauss-Elimination method -
8x+4y+52z=18 & © _
2x-y+82z=13 £ o
5x-2y+72=20 . ‘
. by £ | ’ Ha . (8 marks)
TRG | -
(ii) " 'Dia onahze - : (7 marks)
W Disgonalize | 4o 16] . _
.-5.::(a): . (i) The table of values of the funct.mn y= f (x) is guven below :
. 2 4
z o 0 T 2L @ | Te o ST e2m
y : 10 14 19 17 15 1.2 1
~ Find a Fourier series upto the 3rd harmonic to represent f (x) in terms of x.
(8 marks)
(ii) Find the half-range cosine series for the function f(x) = (x — 1)? in the interval 0 <x < 1.
. . (7 marks)
Or ‘
. x in -1<xs50
(b), (i) Find Fourier series of p:zeod1:1ty 21for f(x ) {x v2 i 0<xsl and hence
deduce the sum of 1 — 3 + 3 7 tooo
SR N R A AR 7 AU SR N ) ; : (8 marks)
Gl ) (iiy Expand f(x) = x sin x as a cosine series in'0 < x < 7. (7 marks)
bt [4 x 15 = 60 marks] -
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