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B.E DEGREE EXAMINATIONS: NOV/DEC 2014
(Regulation 2013)
Third Semester
UISMAT304: PARTIAL DIFFERENTIAL EQUATIONS & FOURIER ANALYSIS
(Common to Mech/Civil)

Time: ThreeHours Maximum Marks: 100

Answer all the Questions:-
PART A (10x 1=10Marks)
1. The particular integral of the equatigb® - 4D'?)z=sin(2x+y) IS

b)

a) —Esin(ZX +y) —:—écos(2x+ y)

C) d x°

X
2 Cos(2x +y) 7 cos(2x +y)

2. A solution of partial differential equation whicontains as many arbitrary

functions as the order of the equation is called of the equation.

3. If f(xX)=x*+x,in(-2, 2), then the Fourier coefficiea} is

a) 0 b) 4

3

c) 8 d 2
3

4. If x=ais point of discontinuity of (x), then the Fourier serié$x) converges at

Xx=ato

5. The suitable solution of one dimensional heabaéqn in transient state is
a) u(x,t)=(Ae™ +Be ™) ™" b) u(x,t)=(Acospx + B sinpx g "

) u(xt)=Ax+B 4 u(x,t)=(Acospx+B sinpx >
6. Classify:
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10.

11.

12.
13.

14.
15.
16.

17.

The partial differential equatiofx +1)u,, — 2(x+ 2, + (x+ 3, = Ois

The Laplace equation in polar coordinates is

8) o', lou, 10u_ou b) o, 1ou, 10%_

or? ror r’o6* ot or> ror r?o6?

2 2 2 2

C) E+1@+OU:O d) E-{-a_u:()

or2 ror 06° or® 062

. . . d°u 9°u)_au ,_ K 2
In two dimensional heat equatiari| — +— |=— wherea® =—, thena?is called
ox- 0 ot oC

The Fourier sine transform ef* is
a) S b) 3

s +3 s°+3
c) 3 d _s

43 $+F

If F{f(x)}=F(s), then T | f () dx=

PART B (10x 2=20 Marks)
(Not morethan 40 wor ds)

Form the partial differential equation by elaiing the arbitrary constardsandb
from ax® +by? + z* =1.
Obtain the complete solution gp=2xy+logq.
Determine the root mean-square value of the funétig)=x?, in(-1,1).
What do you mean by harmonics and harmonig/aisah Fourier series?
Write down the all possible solutions of onmelnsional wave equation.
A rod AB of length 10 cm has the endsandB kept at temperature 40 and
100°C respectively, until the steady state is reachet the steady state

temperature distribution in the rod at time

Given the boundary conditions on a squareaangular plate, how will you
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identify the proper solution?

18. Write down the all possible solutions of Laglagjuation in polar co-ordinates.

19. State convolution theorem on Fourier transforms

20.

If F{f(x)}=F(s), then prove thake{f (x) cosax} =%[F(s+ a)+F(s-a)]

PART C (5x 14 =70 Marks)
(Not morethan 400 wor ds)

Q.No. 21 is Compulsory

21.

22.

23.

b)

b)

1)

Discover the Fourier transformfqf), if 9)
1-|x, f <1 “ sin?

f(x) = o or | . Hence prove thaj'ts'n4xdx:’—7.
0, for [x > 1 Y X 3

Solve forf (x), the integral equation (5)

e 1-s, for O<s<1
J' f (X) cossx dx =
5 0, fors>1

Form the partial differential equation by elimimg the arbitrary (5)
functions fromz = f (x+iy) + g(x-iy).
Solve the partial differential equatigb®-3DD' + 2D'?)z=e**¥ +x%. (9)

(OR)
Obtain the complete and singular solution ofdiféerential equation (7)

Z=px+qy+4p*+q’.

Find the general solution of the equatior 2z)p+ (2z-y)g=y - x. (7)

Expand the functionf (x)=x(2-x) in (0, 2)) as Fourier series, and

1 1
hence deduce the sumf—;f—?+?—....

(OR)
Write the Fourier series expansioniqk) =72 —x* in  —m<x<7. (7)

Derive the half-range sine series tfx)=a in (0,1). Deduce the(7)

1 1 1
sumof=+=+—=+.. .
? ¥ v
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24.

25.

a)

b)

b)

A uniform string is stretched and fastened to fpants| apart.

Motion is started by displacing the string into foem of the curve

y:ksin3(|—nxj and then releasing it from this position at titre 0.

Determine the displacement of the point of thengtat a distance
from one end at time

(OR)
The ends A and B of a rod 40cm long have theipeatures kept at

0°C and 80C respectively, until steady state conditions piteVhe
temperature of the end B is then suddenly reducetfPC and kept
so, while that of the end A is kept at@ Obtain the subsequent

temperature distribution(x, t) in the rod.

A rectangular plate with insulated surfaces isni2®ade and so long
compared to its width that it may be consideredhitd in length
without introducing an appreciable error. If thenpeerature of the
short edgex = 0 is given by

_ |10y, for0<y<10
1020-y), forl0<y<20

and the two long edges as well as the other shiy¢ are kept at
0°C, find the steady state temperature distributiotine plate.

(OR)
Along the inner boundary of a plate in the formadfircular annulus

of radii 2 cm and 4 cm, the temperature is maiihiat

(L2cos26 + 20sin26) and along the outer boundary, it is maintained at
(33cos26 +50sin26) . Determine the steady state temperature at any

point (, &) of the annulus.
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