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B.E DEGREE EXAMINATIONS: MAY 2015
(Regulation 2013)
Third Semester
ELECTRICAL AND ELECTRONICS ENGINEERING
U13MAT309 Partial Differential Equations and Transforms

Time: ThreeHours Maximum Marks: 100

Answer all the Questions:-
PART A (10x 1=10Marks)

1. The order of the PDE, while eliminating two ardiy functions, is

a) 1 b) 2
c) O d) More than 2

2. The complete solution of = pX+qyiS.........ccunn...

3. . . ou_ ,0°U .
The number of boundary conditions are reqwrecbtmescompletelya—a Fva IS

X

a) 2 b) 4
c) 3 d 1

2 2 2
4. The nature of the equatiozha l2J+4 ou 9 lj— 6@— 86—u— 161= 0is.........ceeeee
0x oxdy oy ox oy

2X

1+—, —m1<x<0
5. In the Fourier expansion of (x)= 2” in (-77,7), the value of, is
1——X, O<x<rm
m
a) 4 b) 4
n?
c) O d 4
nn’

cosx if Okx<rr,

6 f (x)= _
- 50, if m<x<2r,
f(X)atxX=7 iS......cccuevnn.n.

7. Fle_a‘x‘l, a<0is

and f (x)=f (x+2m) for all x, the sum of the Fourier series of

a) does not exist b)
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c) [~ d [2 a
lE “ TS -al

|
Jms'+a’
8. If F,(s) is the Fourier sine transform of f(x) they] f (x) cosax] is ................

The value ofz{ f (n)} when f (n) = na"is

a) az b) az
(z-a)f (z+a)

C) z d) z
(z-a)f (z+a)

10.  The Z - Transform of the functiofr 2)" is.................

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

2
X
RN

2
11. Form the partial differential equation by elimimagia and b froiz = — b7
a

12.  Find the complete solution gb? +q*=1.
13. State the assumptions made in the derivation odanensional wave equation.

14. A rod 30 cm long has its ends A and B kepR&tC and 80 C respectively until steady state

conditions prevail. Find the steady state tempeegatuthe rod.
15. Does f(x) = tan x possess a Fourier expansion#ylust

16. What do you mean by Harmonic Analysis?
17. f F(s)zF[f(x)] Prove thatF[f (x—a)]zeiaSF(s)
18. State the convolution theorem for Fourier tfamss.

19.  Find the transfer function of the difference equatk,,, —5x.,, + 6x. = 0,given

thatx, = x, = Ousing Z-transform.

20. Determine the inverse Z-transform )
z- 1)(2 - 2)

PART C (5x 14=70Marks)
(Not morethan 400 wor ds)
Q.No. 21 isCompulsory
21. An infinitely long uniform plate is boundeg two parallel edges and an end at

right angle to them. The breadth of the edge xis= @, this end is maintained
temperature as:K(ny—yZ) at all points while the other edges are at zero

temperature. Find the temperature u(x, y) at anytfwsd the plate in steady state.
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22. a)
b)

23. a)
b)

24. a)
b)

(i)
(ii)

()
(ii)

(i)

(ii)

()

(ii)

(i)

(ii)

()

(ii)

_ 9°z 0°z
If z= f(x+ay)+¢(x—ay)then prove that % = a’ @)

y o
Solve the equatiofpg - p-q)(z- px- py) = pq. (7)
(OR)
Determine the solution of the forglu,v) =0 if p+q=x+y+z (7)
Solve(D? - 7D,D? - 6D3 Jz = sin(x + 2y) + 7. (7)
1,0<x<1 , 7
Obtain the Fourier series expansionfc(fx): . Hence find the value(
X, 1<x< 2
of l+i+_1+
ergtgt
Determine the half range cosine seriesf¢i)=xsinx in (0,7). (7)
(OR)
Find the Half — range sine series dif(x)=xin O0<x<| and deduce the(?)
-
seriesy —=—.
Zl: n° 6
Expand f (x) in a Fourier series uptd Barmonic using the following table. (7)
X 0 1 2 3 4 5
f (x) 9 18 24 28 26 30
_ _ -a%x?, a>0. - (10)
Find the Fourier transform d® . Hence show that the function
X2
e ? jsself- reciprocal.
State and prove Modulation Theorem. (4)
(OR)
. _ LX<a (7)
Determine the Fourier transform d¢f(x) = . Hence evaluate
0¥ >a>0

sinx sinas cossx
()j =——dx (ii) j = ds.
Obtain the Fourier Cosine transform of® ¥ and hence show(7)

1 dx= Vg
x +a )(x2+b2) 2ab(a+b)

thatj by using Parseval’s identity.
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25.

(i)

(ii)

(i)

Find the Z — Transform of 191— 2)a"sinnd. 0
n(n+1)
. . 87 . . (N
Find the inverse Z — Transform oGf by using convolution
(22-1)(4z-1)
theorem.
(OR)
Solve the equation  y(x+2)+4y(x+1)+4y(x) = x , given

thaty(0) = 0and y(1) =1.
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