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B.E./B.Tech. DEGREE EXAMIN.A~~vl-.r, APRIUMAY2004.

Third Semester

MA 231 - MATHEMATICS - III
"

(Common '~oall branches except Bio-Medical Engineering, Civil Engineering and
Computer based construction, Fashion technology, Industrial Bio-technology and

Textile Chemistry)

Time: Three hours Maximum : 100 marks
. ,: ~'-'-;:.'.

Answer ALL questions.

PART A - (10 x 2 = 20 marks)
. :~:

1~ Eliminate the arbitrary function (from z = 1x:) and form the. partial

differential equation.

,2 Find the complete integral of p + q = pq.

3.~J Find a Fourier sine series for the function {(x) = 1; 0 < x < n •

If the Fourier series for the function4.

(!) (Ir )..0; 0 < r .-:1T

=sinx; .7 e" x < 2n

'j

. r') 1 :2r cos2x cos4x cos6x ] 1.
III (1 = -- t • --- + -- + -- +... + - smx

1T nL 1·3 . 3·5 5·7 2

1 1 1 n-2deduce that .-- - -+ --- .00:::--
1:\ 3 . 5 5 ·7 ... 4'

5 Classify the partial differential equation uxx + XUyy = O. ~.:

~ 6.
l/A rod 30 em long has its ends A and B kept at 20°C and 80°C ~~~~k~~l~elYuntil

'leady state conditions prevail. Find the scer.dy ::;i,dt'..: temperatur~h:i"the rod.
.. . i ;t. "~ .

J



7. ..........;,~!. coscz
Do~~~1!a.placetransform of -- exist? Justify.',;~~lf~f?tr1;:. t

Fibi~:i~~:i~~erse Laplace transform of _ 1 .
i'.;~. sCs-a)

8.

9.

• I •

d:F'':'" .: 00

solt~:~the integral equation J rCx) cos Ax dx = e-)..
. !' • 0
'j .'. j..

10. Find the Fourier transform of rCx) if

rcx) = { 1; Ix I< a
0; Ix I> a> 0

PART B - (5 x 16 = 80 marks)

11. (i)
i in-,
.Solve xCy -z)p + yCz -x)q = zCx - y)

12. (a) (i) Determi~ the Fourier expansion of (x) = .r in the mt ervnl
<n: c x « n ,

,.'

(ii) Find the half range cosine series for x sin x in (0, n),

Or

(b) '(i) Obtain the Fourier series for the function

r(x: = 7lX; 0 :S; X :S; 1
= n(2 - z );1 :5 x :S; 2

(ii) Find the Fourier s~~ies of period 2n for the function

{
I in (0, n)

r(x) = 2 'in (zr, 2n)

. . . ·11 1
and hence find the sum of the series 2 +2 +2 + ...00 •135
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13. (a) A string is stretched between two fixed points at a distance 2l apart and
the points of the string are given initial velocities u where

ex. 0 1U=-1Il <x<
l

~ ~('21 - x ) in 1 < x < 2l
I

x bl'in~ the distance from one end point. Find the displacement of the
~tnllg at any subsequent time.

Or

i):t= .
(b) FlIld tho solution of the 'one dimensional diffusion equation satisfying the

boundary conditions:

(i) Ii is bounded as t ~ 00

[ all ]l i I I -- =0 for all tax x =0

( ilj), [~u] = 0 for all t
x x=a

(iv) u(x, 0) ==X (a -x), 0 <x <a.

14. (a) (i) Find the Laplace transform of t2e21 cos2t .

(ii) Find the Laplace transform of rCt) if

t

,ill

: "

Or
' ..' ,

(b) (i) Using convolution theorem find the inverse Laplace transform of
1 :".,.

+(s2 + a2)2 . ':.
.~:. r

'r:"
, ~~~?,,:d ' ',~\ ;':

Using Laplace transform solve J.. - 3y == e2l subje,c~.toy(O) = l.
, dt, ~';t.,:,

. • ' . ' ·IJ.s;~
:j:'.'

~~

(ii)
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· is.

«>J sint - t cost tt" Hence deduce. 3 \ dt =: -.
~ t 4o

\

L.< ~~~.;. ','
(ii) j;jFind the Fourier sine and cosine transform of

f x; 0 <x < 1
f(X)=:l2-X; 1<x<2

0; x >2

·T·
Or

(b) (i)·~~Uf ((}•.) is the Fourier transform of (Cx), find the Fourier transform
'. ::·:n~. t

:~";'foff(x -a) and {(ax).

,'.

(ii) Verify Parseval's theorem of Fourier transform for the function

{(x) =: {O; x < 0 .
e-x; x o O .

4


