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THIRD SEMESTER

COMPUTER TECHNOLOGY

XCS 231 — PARTIAL DIFFERENTIAL EQUATIONS INTEGRAL TRANSFORMS

(Common to IT/SW)

(REGULATIONS 2007)

Time : Three hours ’ Maximum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Form the partial differential equation by ehmmatmg the arbitrary function
from z = p(xy).

Find the complete integral of p — x* =g + .

Write Dirichlet’s conditions of the Fourier series.

Find the Euler coefficients a,,a, for f(x)=(x—x’) in (-1, 1).

Prove the change scale property of the Fourier transform.

State Fourier integral theorem.

- Find the Laplace transform of (1—4-—2{) .

N

Find the inverse Laplace transform of( sz+ 1) ;
s —

g
Prove that Z(n) = ———.
ove that Z(n) oD

State initial and final value theorems of Z - transform.
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PART B — (5 x 16 = 80 marks)

()  Find the singular solution of z = px +gy + JI+p*+q*. (8)
(ii) Find the general solution of x’(y —z)p + y*(z —x)q = Z2(x-y). (8
Or :
(i) Solve the equation z*(p* +¢*)=(x+). (8)
(ii) Solve (9D +6DD'+D" )z =(e* +e™>)’. (8)
(1) Find the Fourier series for f(x)=| cbsxl in (—7z,7) of periodicity
2. : (8)
(i) Find the half range cosine series for f (x)=(x=1? in (0,1) and
2
hence show that L2+L2+i2+... =8 : (8)
ol o E 5.
Or
(i) Find the Fourier series expansion of the periodic function f(x) of
period 2] defined by ' flaal 2% honde deduice
l-x, 0<x<lI .
gy 7
that —+—=+—=+...=—. (8)
1%:3 5 8
(i) Find the half range sine series for unity in 0<x <z and hence
2
show that L+ 12 +L2+ e (8)
3 5 8
1-x?%, 1
Find the Fourier transform of f(x)= * |2 and hence
: 0 : |x|>1
evaluate
(1) I(———————Sln £ f °°,‘°‘ x) cos=dx .
3 X / 2
= sint—tcost)
(ii) j[u—) dt. (16)
o t
Or
Find the Fourier sine and cosine transforms of e~ and hence evaluate
()
: 6‘ (x*+a )
I——-;—c——z—z— (By using Parseval’s identity). (16)
sl +a’) :
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14. (a) (i) Find the Laplace transform of the function f(f) =
-t ZTZ— <t<r

and f(t+7)=f(t). | (8)

2
(i) Find the Laplace transform of the function L : (8)
- Or
‘ !
(b) (i) Find the Laplace transform of J.te" cost dt. (8)
; e :
(i) By using convolution theorem, find L™ (——zs—”] : (8)
(s +a)
15. (a) (1) Find Z[sinh(t+T)]. (8)
(i) Find Z~ [2—5—— : ®)
z°+4z+3 ‘
Or
2
(b) (i) Using convolution theorem, find Z™ ————l—z-——T . (10)
\ (z— 5)(2 = Z)
(@) IfZ(f(n))=F(z) then find the initial and final values for
R = (6)

Z-2z-3




