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B.E/B.TECH. DEGREE EXAMINATIONS, MAY/JUNE-2011

REGULATIONS 2008
THIRD SEMESTER

MA 31 - TRANSFORMS AND PARTIAL DIFFERENTIAL

EQUATIONS
CIVIL ENGINEERING
(Common to All B.E./B.Tech.)

Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

3tz "
Solve o= =siny.

From the PDE by elitinating the arbitrary constants
aand b form (x — a)? + (y — b)? = z%cot?a.

State Parseval’s thearem in Fourier series.

0 for=-m<x<0,

If the Fourier series of f(x) = { sinx  for0<x<m is

1 2em 2nx 1. .
fx) =5 ==Bg-  cos g5 +;sinx. Find b,

Write down all possible solutions of one dimensional wave
equation.

An infinitely long plane uniform plate is bounded by two
parallel edges and an end at right angles to them. The
breadth is r, this end is maintained at a temperature k at
all points and the other edges are at zero temperature.
Write down the boundary conditions for finding the
steady-state temperature.
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11.

12.

State Fourier integral theorem.
If Fif (x)} = F(s), find the F{x"F(x)}.

Find the inverse Z-transform of #r

Find the Z-transform of -
n+1"
PART-B (5x16=80 marks)

(@) &  Solve: p?(1 +x2)y = qx?.
(1)  Solve: y’p = xyq = x(z - 2y).
Or -

(®)
®)

®) () From.the PDE by eliminating the (8)

arbitrary function
Fy+zix+y+z)=0,
(@ Solve [D2+3DD" + 2Dz = x + 5.

(@ () Find the Fourier series of

_(Ofor-2<x=<0
f(x)‘{ 1foro<x<2

®)
®)

(i) Analyse harmonically the data given (8)
below and express yin Fourier series

upto third harmonic.
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Or

(®) () Find the complex form of the Fourier (8)
series of f(x) = cosax in (-7,m) where a
is neither 0 nor an integer.

(i) Find a series of cosines of multiples of x (8)
which will fepresent xsinx in (0,7) and
2

S I
showthatm St =

13 (a) A rod of length ] has its ends A and B kept at (16)
0°C and 100°C respectively until steady state
conditions prevail. ¥f the temperature at B is
reduced suddenly to 0°C and kept so, while
that of A is\maintained; find the temperature
ufx,t) at-a distance x from A and at time t.

Or

(b) A tightly stretchéd string with fixed end points (16)
X=0 and xk/is initially at rest in its
equilibrium position. If it is set vibrating
giving each point a velocity Ax(I - x), show

that
sl 1 - (2n-1mx (20— 1)mat
y(x,t) = prcy If @1 sin ] sin T

14. (@ () Find the complex Fourier transform of (8)
_f(xforlx|<a
F00 _{Ofor [x{ >a
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®)

(@)

)

(i)

@

(i)

@

(i)

(if)

Find the function f(x)if its sine

s

Or

Using Parseval's identity evaluate

I dx
0 (xZ+a?)?

Find the Fourier sine transform of

e*, 0<x <1
-1, 1<x 52

f&=1, x 22

. N z
Find the inverse Z-transform of [T

by the method of partial function.

Solve: Yniz = 4Yn+1 + 4y = Ogiven
Yo=1y=0
Or
Using convolution theorems find the
8z2

inverse Z-transform of GonanD

Find the Z-transform of using

P
(n+2)t
shifting theorem.




