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PARTIAL DIFFERENTIAL EQUATONS AND FOURIER TRANSFORM

Time: Three Hours = v : Maximum: 75 Marks
: - SECTION-A (10 Marks)
Answer ALL questions ‘ :
ALL questions carry EQUAL marks (10x 1=10)

10

The complete solution is v

(1) f(xy,z)=0 (i) f(x,y,z,a,b)=0  (iiDf(x,y,z)=1 (iv) f(x,y,za,b)=1
The separable equation is ' _ ,

(1) fxp)=F(@y.p) () fxpyy (i) fxp=0 (v) {x)=F(y.9

In hyperbolic type of PDE, discriminant part should be

(i) equalto0 (ii) equal to 1 (iii) lesthan 0 (iv) greater than 1
The roots re equal then the complementary function of f{D,D*)z=0 is

(i)  o(y+tmx)+o(y-mx) (i) @i(y+tmx)+x@(y+mx)

(i) o(y+mx)+¢(y+mx) (iv) o(y+mx)+xe(y+mx)

The periodic function of cos x is ' ’

() 2m Gi)n e g =

The Fourier function f(x) of half range cosine series at (0,7) is

(i) izg+z:_lan'cosm - (i) a70+zr=1an sin nx

(111) Z | @n SinNX (iv) Z:zlan cosnx

If f(x) is an odd function then the Fourier integral is

‘ i = J' If (t)sin st sin sxdtds (i1) J- I f(t)sinst sinsxdtds

"00 : 00
(i) = j [f(t)sinsxds (iv) 27 j [fe sinstdt
= :
"00 - 00
|x|cos sx, where —a<x<a is an even function in the interval of
(i) (aa) (ii) (-a,0) ii)(0,a) = (v) (0,1)
Heat conduction problem is | ' :
2 “52 : 2 : 2
(i) a“ _ou (ii) o du (iii)ﬁaﬂ_—__kzg_‘l (iv) a_,20n
ox2 X ol ot 5x2. ot 5x 2
Two dimensional steady state heat flow equation is
2 e 2 2
T e e
&x? oy | x% oy
3.2 2 2
(i) «2;;+—Zy—;=l (i) L:-Sy—z
SECTION - B (25 Marks)
Answer ALL questions
- ALL questions carry EQUAL Marks (5x5= 25)

11 a Obtam PDE by eliminating the arbltrary function from z=xy+{(x +)9)
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: Cont...
Find the characteristic equations of X U -2Xyu+y*u,,=€".
OR

Solve (D? —4DD’ +3D'%)z = 0.

Find the characteristic expansion of f{x)=x in -n<x<n.
OR
Expand the function f(x)=x, 0<x<n in Fourier sine series.

Derive the Fourier integral theorem.

OR
Find the Fourier transform of f(x)=1 in [x|<a.
s e
Solve the equation - S subject to the condition u(l,t)=0.
ox

RS- -
Find the steady state temperature distribution in a rectangular plate of sides a
and b insulated at the lateral surface and satisfying the boundary conditions
u(O,y)—O for 0<y<b

SECTION -C (40 Marks)
Answer ALL questions
ALL questions carry EQUAL Marks 5x8= 40) :

Find the general equatlon of the following linear PDE (y+zx)p (x+yz)g=x>-y".
OR

Find the complete 1ntogral of the PDE p’z’+¢’=1.

Derive the canonical form of e +2u,+4uy, +2u,t+3u,=0.
OR
2 2 2
Solve o 802 6% iy
x> Oxdy oy’

Expand f(x)=x(2n-x), as Fourier series in (0,2w) and hence deduce that
1 2 ' ‘

Itad—t i m

35 5
OR
Find the half range sine series for sin ax in 0<x<.

Find the Fourler cosine 1ntegral of the function ™. Hence deduce the value

cos 7»x

of the value —
‘[1 “+ xz

OR
1

Vx|

Derive the solution of heat equation.

: OR
Derive the two dimensional heat flow equations.

Find the Fourier transform of
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