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PART A — (10x 2 = 20 marks)

1 Find the complete solution of the PDE p* + q* =4pq.

2. Find the complementary function of the PDE (p*-3DD? w20 k= e"""'. f? v .

3. ldentify the given /(x) is an even or odd function. Also sketch its graph.
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5. Write down the appropriate solution of the one dimensional heat flow equation,

How is it chosen?

b/ The ends A and B of a vod 30 cm long, have their L‘evmperatuz;e kept at 10°C and

100°C respectively. Then obtain the steady state temperature. ’

7. What are the sufficient conditions for the existence of Fourier transform of a
function f(x)? '

8. Obtain the Fourier cosine transform of ;1; )

// -

9. Find the inverse Z transform of —— -,

s (z-1)

10./ State final value theorem in Z translorm.

PART B — (5 x 16 = 80 marks)

11. (@) (@) Solve: (x-22)p+(2z-ylg=y-x. ®)
Gi) Solve: (D*+ DD = 4DD? -AD2): = cos{2x + ). ®
Or
(5) (i) Solve the PDE 2z + plegy+2y*=0. ®)
(i) Solve (D? +2DD' + D* -2D - 2D’k =sin(x +23). . ©

12. {(a) (1) Obtain the Fourier series of periodicity 2r for f(x)=¢" in the
| interval 0 < x <2x. . | 8
(i) Obtain the half range Fourier cosine series of flx)=x(l-x) in

Or

(o) The following table gives the variations of periodic current over a period.
| t sec: o T/ T3 T/2 213 5T T

Aamp: 1.98 130 1.05 1.30 -0.88 -0.25 1.98

‘ 5 1 iable
Show that there is a direct current part of 0.75 amp 1in the vari

ic. (Harmonic

current and obtain the amplitude of the first harmeonic. (Hmrmzle)
Analysis).
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13 @ Au |
tightly stretched string of length 2/ is fastened at both ends. The

midpoi Sorer fe 2
stri pg i’:: Ofl the ZmJ‘g is d.xs?]aced by a distance ‘b’ transversely and the
| anmdl 18 released from rest in this position. Find the displacement y at--
— y distance x from one end-at any time L. - (16)

Or

(b)  An infinitely long metal plate in the form of an area is enclosed between
the lines y=0 and y=x for positive values of %. The temperature is
zero along the edges y =0 and y = and the edge at infinity. If the edge
x =0 is kept at temperature &y, find the steady state temperature at

any point in the plate. ’ (16)

‘. : 1, forjdse

14. (a) (@) Find the Fourier transform of f(x)} given by flx)= {0 forlsd > a .

Aii) d the Pourier sine transform of f(x)= e, a>0 and hence find
clwe). ) . ®
/\

«M OI'

- - (b) @Sing Parseval’s identity for Fourier transforms, evaluate
' : .8

I ds
7. ) pt et} K
¢ (a *s ) b *s AT 1 - 5% d{‘s’lrfw‘

Ut Vrasy 90
: ERE L - Decx<l

> SN
2-x;1<x<2. ®)
0

- x>2

*

Find the Fourier cosine transform of f{x)=

(i)

: 4 _qn
difference equation u,.» +4u,,, +3u, =3

(a) e Using Z transform, solve the >
with u.o-—-O,u‘:I. .

Or
é State and prove convolution theorem in Z transforms and use it to find
I A } - (16)
-1 = ]
Z {(z _a)(z-b)
-
3 70138
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Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Form the PDE by eliminating the arbitrary constants 'a‘» and b from the
relation z=(x+a) (y+¥b).

9 TFind the PDE corresponding to the complementary function
z=fi(y+ )+ xfo(y+x)+ foly —x)+ 2 [,(y - x). "

If /(x) is defined in (-x, ) and if f(x)=x+1 in (0, 7), then find f(x) in
(-, 0) if

(a) f(x)isodd

(b) [(x) iseven.

4  Determine the value of by while expanding the function

w

2x
1+==; -1lsxs0 ‘
[(x)= ! as a Fourier series.
2x
I—T' Nsxs!
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A tightl ¥ i |
ghtly stretched string of length ‘2L’ is fastened at both ends. The midpoint

of the string’is dis »
" : placed to a distance ‘b’ -
position. Write the boundary condjti()ngce b and released from rest in thi

The ends A
nds A and B of a rod 100 cm long, have their temperatures kept at 10°C

and 100°C respectivel,
and 100 y. Then find the steady state temperature distribution

Obtain the Fourier transform of f(x)= L for [x[ g
0; for [4>1.

State Convolution theorem for Fourier transforms.

Find the inverse 2 transform of the unit impulse sequence
5 = 1. forn=0
0; forn#0.

State Initial value theorem in 2 transforms.

PART B —(5x 16= 80 -marks)

(a) @ Solve: (x- 2Z)p+(22 y)q y-zx ®
/ PR A 2 OO
@) Solve: (D* +DD' - GD "’)z cos(2x+ . 1G]
Or
o'z hen % =0, z=¢’ dZe1 ®
b @ " Solve : —é—;—+z 0, given that when = ,z=e” and ==
@i) Obtain the general golution of (D*-2DD' + D'z =sinx. ®

(a) Obtain the Fourier series expansion of f (3€)=27¢~-’C2 in the interval
- (16

D<x<3.

Or

part of & mechanism 18 tabulated with

corresponding angular movement ¥’ of the crank. Expressy as a Fourier

s neglecting the harmonics above the third. (1‘6)
60 90 120 150 180 210 240 270 300 330

1.50 1.30 2.16 1.26 1.30 152 176 2.00

() The displacement ¥ of a

serie
0 30

1.80 1.10 0.30 0.16

2 30240
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/ / ) .
13. Qa) /};\;w@igbtly stretch'eﬁ string of length | is fastened at both ends. Initially in
-~ equilibrium position. It is set vibrating by giving each point a velocity

_/// 8l X 5 ; .
Vo S1n7| —— |.,Find the displacement y at any distance x from one end at
ny tume ¢.

(16)

-//
Or '

b A bar» with 100 cm long, with insulated sides, has its ends kept at 0°C
and 100°C respectively until steady state conditions prevail. The two
ends are then suddenly insulated and kept so. Then, find the
temperature distribution function. ' (16)

14, (a) (1) Find the Fourier  transform of [f(x) given by

1- 2 for |
[ (x) —“—{ OD'C ’ ;Z: 15‘5: Hence evaluate

®

chosx;SlnxCOS(f-)dx. (10)

) x 2

(i) If F(s) is the complex Fourier transi'di:m of f(x), then prove that
F{f(x-a)}=e*F(s). (6)

~a®x?

-’.L!_
ind the Fourier transform of f(x)=¢ , @ >0. Hence deduce that e *
is self reciprocal in respect of Fourier transform. 16y

15 @ Using Z transform, solve the difference equation

Uns2 =2Upn T U, =3n+6. (16)
Or
}State and prove the convolution theorem in Z transforms and apply it to
find 2™ [ — (16)
M 2T -9 | (
30240
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Time : Three hours Maximum : 100 marks
7 Answer ALL questions. R
PART A — (10 x 2 = 20 marks)

1.  Obtain the partial different.’f;a"f'@“Eﬁl‘&%ﬁ’fs‘ﬂ%’?ﬁiféﬁ?ﬁfinating arbitrary constants

o and b from (x +a)* +(y-bif=z.

2. Solve (D*-4DD +3DHz=0.

3. State the condition for a function f(x) to be expressed-as-a¥ ourier series.

4. If f(x)=x"+Xx is a expresses 88 4 Fourier series in the interval (-2,2) to which
value this series converges at x=2.

5.  Classify the partial differential equation ;. ~-y'u, =2y,

6.  Write down the various solutions of one dimensional wave equation.

7. State the convolution theorem of Fourier Transform.

8 Prove that F[f(x-a)l= " F(s).
9. Find the Z transform of 1.

10. State initial and final value theorem of Z transforms.
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T —: PARTB — (6 x 16=80 marks) —F

11. i : .
@ @  Find the general solution of x(y? ~2°)p+ y(z? —x%)qg = 2(x* - 3. (8)
(ll) Sol-Ve the partial differentia] equation [D2 +3DD + 2D,gjz =x+y (8)

Or
®) (i)  Obtain the g
singular solution of o . . )
(rq - P~z g o pq, ‘n of the par tial dlfferentxgj equang).
(1))  Solve the :
artial sep , i
[D2 +2DD" + D2 Jz = xzy +pe*-~7 . differential equatl(osl;

12, i 3 :

(8 @) Expand the Fourier series for f(x)= x(27-x) in (0,27) and hence
deduce that the g = 1., 1.1 7

S Of l to7 22 PYRPY) 32 42 .it'--o =-6 N (10)

(ii) Expand the function f(x)=#, 0 < x < ,, in the Fourier sine serjes, ®)

Or

® Obtain the funct]on f(x:) sinx, 0 <x <z in Fourier cosine series.(8)

(ii) Determine the ﬁrst two harmonlc of the Fourier series for the
following values (&

x: 0 /4 2n m 4r 5

—

3 3 3 3
y: 1.98 130 1.05 1.30 —0.88 -0.25

13. '@ A string is tightly stretched and its ends are fastened at the two points
J x=0 andx =2/. The mid-point of the string is displaced transversely

through a small distance b and the string is released from rest in that
position. Obtain an expression for the displacement of the string at any

subsequent time.
Or

The ends A and B of a rod 30 cm long have their temperature kept at
20°C. and 80°C respectively until steady state condition prevail. The
temperature at cach end is then suddenly reduced to 60°C and tha? of
A is raised 40°C. Find the temperature distribution in the rod after

(b)

time t.

21279
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l" (ll) (i) 1“‘ r;
A lx‘ll tl"..‘ l" )
‘ ourior “il“‘ ] .
Ay Hl)(l col H ‘
. . ( )

@ I SNovnptas 4 2
nd tho Fourior integral of the function /(6) = ¢, 1 <0 ()
le""', t>0 X
Or

P
V4
- i [l <1 Hence deduce that

(b) O})tmn the Fourier transform of f(x) = !
0, if|4>1

L P
mnt n .
.[u( ! ] “""-";2. Uaing Parseval’s identity

. 4
j (mj di.
0 ¢
n+3 ®

Find the Z — transforms of cos (—'—tg—] and m

verse Z-transforms of ..i‘."—-—'-"-——z—{— )]
+22+b

-~ or SRy
iy i CO2

( )/.ﬁvFind the inverse Z-tr ansforms of m

find the value of

15. (@ @

(i) Obtain the in

(n) Bolve the difference equation ’:/
( =0, =1 by using 2 transforms. T/"""’f——‘ma—-”,-/ 8
\\:,;_.—/“'/A

e
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