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BE®RT PR,
E/BTech. DEGREE EXAMINATION, APRIL/MAY 2015,
Third Semester
Civil Engineering
MA 8351

TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS

- Tmax:; ‘;m branches except Environmental Engineering, Textile Chemistry,
-~ =xtle Technology, Fashion Tech nology and Pharmaceutical Technology)

(Regulation 2013)

Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks) _

i Form the partial differential equation by eliminating the arbitrary constants a
and b from loglaz-1)=x+ay+b :

Solution. log(az —1) = x+ay + b.
Differentiating (1) partially w.r.t x we get

1 a dz |
az — 1 Ix
Gie), 2P _
az — 1
ap =az— 1
az—ap =1
aiz—p) =1
) _ 1
==
Differentiating (1) partially w.r.t y we get
1 9z _
az—1 ¢ ay
RS
az—1
g=az—1
1+q

.
-4

From (2) and (3) we obtain

1 1+g

z—p z
z=(z—p)Xl+q)
z=z+gz—p—pPq

P+ pd =4z,
which is the required PDE.

2 Find the complete solution of g = 2 px .

www.FirstRanker.com



:l :1 FirstRanker.com

Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

Solution. Given g = 2px,
This is of the form filx, p) = H(y,9).

Let q=2px=aq.
L.g=a and2px.—_a
= 5;
Now, dz= pdx+ qdy

7 + ady.

Integrating z= g logx+ay+ b
which is the complete integral.

There is no si lari |
mgular integral. Put b = ¢(q) in (1) and differentiate partially Wt

The eliminant of 4 is the general integra]

The instantaneous current i’ at time ¢ of an alternating current wave is given
by 1=1I, sin(et +a,) + I; sin(3wt + a3) + I; sin(5wt + @) +---. Find the effective

value of the current 7.

Out of Syllabus.

1f the Fourer series of the function f(x) = x,—7 < x <7 with period 27z is given

: sin2x sin3x sindx ‘
i ;;i:):g(smx_ 5 - Ty +...),thenfmd the sum of the series
. ¥ -3
~ 3 5 1.5
Letx=m,

f(z)+ f(-7x)

Sum of the series at x =m is equal to

1 _f(@)+ ()

ify the partial differential equaiton
-k, —2%yz +(1—y2)z” + e +3x2yz'y -22=0."
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Here A =1-x , B=-2xy, C= 1—y2

A=B2—4AC = 4X°y* —4(1-x*)(1—y?) = 4x*y* —4(1— X* = y* + X°y?)

A= AXPY? — 4+ 4X% + 4y —AX*Y? = -4+ 4X° +4y°

If X°+ y2 -1>0= when X,y e (— 0, —1) U (1, o) and hence the pde is hyperbolic
If X*+y?~1<0 when xe(-1,1) and ye (-1 1) hence the pde is elliptic.

If X*+y*—=1=0 when (X,¥) € (1,0) , (X, y) € (-1,0), (x,y) €(0,1), and

(x,¥) €(0,-1), hence the pde is parabolic.

A rod 30 cm long has its ends A and B kept at 20°C and 80°C respectively until
steady state conditions prevail. Find this steady state temperature in the rod.

(%)

The solution of heat equation in steady stateis u=ax+b
Hereu=20 when x=0 and u=80 when x=30
Using this, we get b=20 and a=2

.. the solutionis u=2x+20

2 If the Fourier transform of f(x)is I (f(x))=F(s), then show that
3(/(x - a))= e F(s).

F[ f (x)e™dx

-

F[f(x—a)]zﬁif f (x—a)e™dx

f(t) e ¥odt {put x—a =t and dx=dt }

.
Nerdl

. 1 =% _
_elas - f t elstdt
= j ()

= e F(s)
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8. Find the Fourier sine transform of 1/x.
F [ f(0] ([ f (x)sin sxdx

:\/z'[lsinsxdx
Ty X

9. If Z(x(n))= X(2), then show that Z(a"x(n))= X(-:—;—J :

ALCIEDS f(n)( j - Fo)

n=0

Z [fn)] = Ya" f(n) Gj

[l
s
—
~
>
N—r
TN
N | ©
—

I
gt

-

~

&
o [N~

10. State the convolution theorem of Z-transforms.

If W(n) is the convolution of two sequences x(n) and y(n), then

Z [Wn)]= Z [x(n)].Z [y(n)]
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PART B — (5 x 16 = 80 marks)

11. -(a) (1) Solve: (x2 - yz)p+ (y2 —xz}] =( : —xy). (8)
. o “‘}
Solution : Given : (x2 —-yz)p + (y2 —2x) q = (z° — xy) (
" 1)
This equation is of the form P p + Q ¢ = R

whereP=x2—yz, Q=y-zx, R 2

The Lagrange’s subsidiary equations are
& _dy _a
P Q R

L - . B

Bege ez ey w0

Method of grouping is not possible

Using two sets of multipliers x,y,z; 1,1,1 each of the ratio in (]

__xdx + ydy + zdz B dx +dy + dz
-3 3 3 - 2 2 2 .
X +y +z° =3z Xty 42" -2y —Z—2
_ xdx + ydy + zdz _ dr +dy+d

C+y+2) P+ + -y —yr—z) Pty

_oxdx +ydy +zdz  dx+dy+dz
B x+y+z s 1

xdx +ydy +zdz = x+y+z)d(x+y+2z2)
Integrating on both sides, we get
g__ (x+y+ z)z + 4
2 2 2
2 = (x+y+z)2+a

2
2 2
2+ 5
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ie, y+yz+z= -3

Using two sets of multipliers 1,

www.FirstRanker.com

x +y +z --xz—y --z _

www.FirstRanker.com

3 42
Xy 2 — (xy )2

2y — 2z — 2zx

—2(y + yz + zx)

—
=

u [constant]

—1,0; 0,1, ~1 each of the ratio in (2).

l _ dx — dy _ dy — dz
-y =0'~2) 6P -2)- (2 )
d(x —y) _ __dy—dz
Poy-yin  Jou Py
dx—y) _ d(y-2z)
@-Y)+z(e-y) P -D)+x0p-2)
d@x-y) _ d(y - z)
F=y)@+y)+z@x—y) O0-20p+2)+x(y -2
d(x—y) _ dy—2)
®=y)(x +y+2) 0-2)(x+y+2z)
dgx——z! _ dy—z
xX=y y=—~z

Integrating on both sides, we get

log (x—y) = log(y —z) + logb
log (x —y) = log[b(y-2)]
=y =b(y-2)
ey _
Yoz = b =v
Hence, he

y—=z

general solution is f (u, V) =

e, f 5 o
(xy Tyt o, '__X) = 0, where f is arbitrary.
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(i) Solve: (D® -3DD'+2D"% )z = (2 + 4x)e**? . (8
Solution. The auxiliary equation is

mz—3m+2=0
m-1)(m-2)=0
m=1,2.

CF = iy +x)+ fo(y + 2x).

1

PI = X+2y 2+ 4
P ey, AR
I .
— x+2y 4x
(D-D')D-2D) [ @ +40)]
= D _l D fe"'+2(“'2"’(2 + 4X)dx|[,_,_\.+2_\. m=2,y=c-mx=c-2:
— 1 f e,\'+2r'—4x(2 + 4x)dx
(D - D’) c—y+2x
= I e fe_?""(2 + 4x)dx
(D - D’) ('—l_\‘+2_1
= ! e*(2 f e Hdx+4 j xe™ "dx]l
(D - D’) c—y+2x

L fap(22) o))
- (D—D’) _e {2( =3 )+4 ¥ -3 = ] c—y+2x

= 4
=~ =05 ID’)esz (2 . —~)

_ ] ex+23’(6+12x+4)
(D-D)
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= __2——1—3”2)’ (5 + 16x)

9 (D-D")
= __—2 f ex+2""2x(5 + 6x)dxl [m=1,y=c—mx=

le—x+y

= f e**(5 + 6x)dx}

= 2 e* f e (5 +6.\‘)d-\"
9 _ c—x+y

= 22 [eX1(5 + 6x)(=e ™) — 6¢ 7]

c—X+y
= gehﬂye““'(S + 6x + 6)
= %e“zy(Gx + 11),

The complete solution is z = C.F + P.I
2
2= fily + x) + foly + 2x) + 6(6;: + 11)e™*2.

(b) (i) Obtain the complete solution of p® + x*y*q® = x*2>. (8)

Solution : Given : pz +Jc?’y:2 q2 = 27

2

L+y¢d =2

X
IR

'+ g =2 . ()

This is of the form f x™ p g, z) = 0 [Type 5 case (i) and (ii)]

Here, m = -1, n = 1
Hence, put X = yl—m put Y = logy
X =+ ¥ _ 1
0y Y.
X =5 - 9z
Q oY
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G & 9z _ 9z oY
x 3y ~ aY ay
0z
P = — e 1
X q -Q;
ox X ax
p =P () yg =Q
{; =P ya =Q
xl'p = 2P
(1) = 2P)% + Q% = 22 - (2

This is of the form f (P, Q,2) = 0
'i'ypc 3 case (i)
C letu=X+ay
d

=

-_'1,

axX
Qo _ .
aY
02 dz du
P =—— = -y

QO
"

fl)
=

|

4
=
I
N =R 3

o
I
<
<!
Q
<
=2
=

¢

c

I

N
S
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2
2 _d_z; ..zz
(4+a°) (du)
Az 2 ~ z2
du 4 + d*
& _ _z
du \’4-{-4:12
dz = 1 — au
= 4 + a*
dz 1
J==[——au
z V4 + ¢
1
logz = -———u+b>
4+ a*
logz = —-1—_(}( + a¥) + b
V4 + o®
= = [x*+al ]+ b
= e | ogy
V4+c:z2

which is the complete integral. Singular and general solu
found out as usual.
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(i) Solve z = px + gy + p°q® and obtain its singular solution. (8)

Golution : 2 = px ¥ gy + P ¢

It is Claraut’s form

the complete integral is z = ax + by + o b* s L)
To find the general integral, put b = ¢ (@) in (1)

Lz o= ax+¢(a).y+a(p @) . (2)

Differentiating (2) w.r.to g,
0=x+¢'(@y+d*.2¢@).¢' @+@@).22 .03
Eliminating a from (2) and (3), we get general integral.

To find singular integral

Differentiating the C.I. (1) partially wr.to @ and b, we get

0 = x+2ab® = x=-2ab . (4)

and 0 =y+2’b =y = -2b .. (5)
4 _x _ z2ab” _ b
5y 2@

www.FirstRanker.com
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.......... —
X e & =ik
==’b a
X
md§=k=x=a
. y &
Substituting in (4), x = “2‘}; . ;2‘
> K = -2 (6)
1/3
> k =-(9)
g 2 2
e e . _v Y Xy
Substituting in (1), z A + A + Y P + .
2.2
Xy
2y 3
X2y x _ 3
Cubing both sides,  k*2% = 2133
> 297 = Zg.ff [Using (6)]

= -162° = 27422
= 1622 + 2722 = g

which is the smgu_la_r intcgral.

0 2
12. (a) (i) Find the half-range sine series of f(x) ={ % ==t . Hence

nt-x, #m2<x<7m

deduce the sum of the series Z L

n=1 (Zn T 1)2 : (10)

www.FirstRanker.com
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The cosine series for the function f (x) in (0, n) is given by

[v.8]
2. a, cosnx

J )
n=1

To find a,

2
)

R
-5)-6-%)

2112
;t'j f (x) cos nx dx

T 5| /2 T
o = Sl fOyax="] [xdxt [(n-x)ax

www.FirstRanker.com

|

a —
h
0
) —75/2 pis
= 4| [xcosnxdy+ [(m—x)cosnxdx
0 /2
) [ ) /2
_ 2 ‘(sm n_r) , (—cos nx)
= X . ;)
T _{ n n 0
. G }
sin nx — COs nx
+{(n—x)( » )»(—l).[ n J}nfi
_ 2|2 2 S 1 cosmm -25m2+_..—-2-
n_ T T —3-" 3 s
n n n n n
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é' 2 -}E
F 2 €S 3 1 cosnm
’E Tl A oo
i
i . 2 nn
e _ < —_1_(=1)
n2‘m[2 cos 5 —1—( I)J
When #» is odd, a =0,ie., a=a,=a,=.."0 ... (3)
When 7 is even
2 2
a, =%[2COS‘E-—I—1]=—7E.]2 .. (4
_ 2
a = 4 [2cos2n~1-1]=0 (- -cos2n=1)... (5
2 =2
a, = 6n [200537r—]—1]—ﬂ_32 ... (6)
and so on.

Substituting (2), (3), (4), (5) and (6) in (1) we get

. _ n 2[cos2x cos6bx cos10x
O =gt Ty s e

(i) Find the complex form of the Fourier series of f(x)=e™ in
-l<x<l. ' (6)

| ® So/utiont]

The complex form of Fourier Series of f (x) in (—1, 1) is given

by
oD
f) = > C,einmx e ))
n = —oo
where
1 1 . 1 1 .
Cn = 3 jl e X - g—inmx g, = > J‘e—(; + Inmx g
— -1
1 [e=(2 + inmpx] ! 1 .
ST - S e e -,

- —1 7 .
= m [e (cosnmx— i sinnx —e’! (cosnmr+ i sinna]

www.FirstRanker.com
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ik COS NI TR
= 20+ € €]

gl
= OS5 inhl [‘,'Smhx:_z_e‘

2 (1 + inm)

_ l—] !ﬂ sinhl m

n=  1+inm
Substituting (2) in (1) we get,

o0 N oy .
—1 s:ln hle:mzx
1 +inn

1l

fCx)
n=—o
w "
) 1" (1 — inm) inm
sinh1 D, L+ ©
n=-—00
. /

(b) () Find the Fourier series of f(x) {sinx| in —z <x <7z of periodicity
2r. bt 8

Solution : Given f(x) = |sinx| = {—S:ilex —21: _<xx<(n0

f(=x) = |sin(—x)| = | —sinx| = |sinx| = f(x)
Therefore f(x) is an even function. Hence b, = 0

ap | =
fG) = 5t > a, cosnx
n=1

=27 feya = 2 Joinvac = 2[ - oosx]] = [conx];
0

O = 3

www.FirstRanker.com
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Z
il

(=

2 4
= = [ [sin(n + 1)x —sin (n - D)x) g

2150

[sin(n + 1)x —sin(n — 1)x]dr

1 |—cos(n+1)x
T

n+1

JT
-1
4 cos (n )x}
0

n—1

ST
=T
+

H

sin.x cos nx dx

www.FirstRanker.com

1 )

-1
—(n+1+

n-lj

g
S
+
[

_ -1 g 1
n+1 n—l},
/

| =

[ =

_qyn +1 el 1 _
=3 (n+1+n—-1)

-1

n+1

|
g =

2+ 1
-2
7w (n” —1)
= 0 1if n 1s odd
—4

Jr(n =~ 1)

a, =

= “2_% [cos?x]::

TRy if n is even

(n#1)

2% . 2% 1% . 1 [—cosZ
E{ smxcosxdx=ﬁf sm?xdx—f _[{ sin 2x dx = Y

0

-1
= '2—"3;[1—1] =

1
+n—1)]
n_l) [+ -1]=5 [n

= —5—— [1+ (=1)"] if n is not equal to 1

2 7
a 1][—(—1)
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; QO o
= '5““2 a, cos nx
n=1]
= fg+a cos +§ 2+0+§3 E Cos nx
= 1COSX a, COS nx=—
2 n.=2n T n=even Jr(nz—-l)
L 1 y -~ 1
=-—-———f ——Icosmz————z—'—‘“"‘"‘_COSQHJC
T Jzn=t:1.r'»en (’32 = 1) = Jrn = 1(?11)2 -1
5 4 1
= [ 2nx
i nngl(znﬂ) -1

Compute upto the

o) 1.0

Solution :

Here first and last y values are repeated

. we can omit the last value.

&

.. Hence n = 6

www.FirstRanker.com
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ag = %Zy - é—x'&?’ ~ 2,900
a, = %Zy cosx = %x (-11) = -0366
a, = %Zycos?;c = %X(-——O.B) = 0.1
az = %:“ Xycos3x = %x (0.1) = 0.033
by = %2 ysinx = %x 0519%) = 01732

by = ﬁ-z ysin2x = —é—x (—0.1736) = —0.0578

2 ) 2
b3 - n Zysnl?zx = EX(O) = ()
ay
fx) = —5+alcosx+a20052x+a3cos3x
+ bqysinx + by sin 2x + b5 sin 3x
2.9
= "2-—-0.366 cosx — 0.1 cos 2x + 0.033 cos 3x

+ 0.1732sinx — 0.0578 sin 2x + 0

f&x) = 1.45 - 0366 cosx — 0.1 cos 2x + 0.033 cos 3x
+ 0.1732 sinx — 0.0578 sin 2x

www.FirstRanker.com
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13- (a) Solve ?_u_ =q28u 8%y )
ot Fwry subject to the conditions: w(0,t) =0 =u(l,t),t>0;
e
lox Moewe): (16)

- : g ﬁ ‘I .Lllk
o : The wave equatmn—g.\. 2Ty
soluti? e

0 From the given problem, we get h -

. @y, = Ofora.llt‘.'h-ﬂ

(i) J (. 0) = %G 0N

Wy, 0) =

Now the suitable m vhich sat

s given by
= (c;cospx +¢

4pplving condition (i) in“equ

)0, = (e +0) (e cospé

www.FirstRanker.com
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Here cycospat +cqsinpat =0 [ it is defined for ln';,-

Therefore cither ¢; = 0 or smpl = 0 .

Suppose if we take ¢; = 0 and alrcady we have
¢; = 0 then we get a trivial solution.

Therefore we consider ¢; # 0 and 7 i

sinpl =
"
pl = n=x [sinnx = Q]
nx 2 )
F =g [n being a,

Now substituting p = % in equation 2 “

y(x0) o c;sin""” ( niat

» . XX nx
- Cz(’aﬁlﬂ ’ COs 1“‘

The most general solution of (3) can be

y&n =X A4
n=1
;" Where Aﬂ = &3 C3, Bﬂ = cz c‘
f
. Before applying condition (-") ﬂ
(x f) = }: A,
n=

www.FirstRanker.com
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T 2
Y0 = 0+ £ By
@ A | |
we now P ress X (x — ) as a half

(‘-'r il ) = z Cnh sin -——'-I

Lot ¥ n=1

pit Cn T 7

r -8 2
= == i
ﬂax‘;
0 if nis
:‘jn / 7.2
oo CJ ""n - .'
- nwa |p
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(M) A strine ;
ring is stret :
B ched and fastened to two points that are distant apart.

10n ] i i
- WhI.S Sfafwd by displacing the string into the form &y =k(lx—x2)
ich it is released at time t=0, Find the displacement at any point

| |
beo=kix- ] *

f¢ : .
of the string atr a distance x from one end at any time ¢. (16)
- ?u . du
“Solution : The equation to be solved is — + —= = 0
. Ay
From the given problem, we get the -
following boundary conditions : oy | k=0 |
 @Du@©,y) =00s<ys/ y==
@ ul,y) = 00sys | Gaw=g)
i . =0 '
i) u, ) = 0,0 <x <! : I
i (iv) u (x, 0) = k(k=x, 0 sx =<1 y=0
i
i
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Now, the suitable solutlon wluch satlsﬁes our boundary cond1t10ns
is glven by

u(x,y) = (A cos px + B sin px) (C ePy+ D e-py) . (1)
Apply condltlon (x) in equatlon (1), we get -.
w0,y = A(CePY—i- D e ) =

‘Here, C B D e_'Py = 0 [ it is deﬁned for a]l y]

‘Substltute A= 0in (1) we get ' |
| U,y = B smpx (C epy+ D e_Py) : )
-' Ap'ply éonghtnon (n) m ‘equation (2), we get B
. u@,y) =B sinlp (C e+ Dc™P) =

Here, C ¥ + D .sz""-py o 0‘ . [ it is def’med for all y]

"B = 0 - [ If B= -0 we already have A= 0""
o then we get a trmal solution]
Sosinlp = 0
sinlp = sinnm [ sinnx = 0]
o= BT
L

Substitute p =i equation (2), we get
 nm  }4nn"
' u(x ) —Bsm—x (Ce +De ) .. (3

Apply condition (m) in equatlon (3), we get

U@ ®) = B sin"Fx[Ce” +De” ]_'m 0
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B"sin-_;"—;ix-i[cew] =0 [re®=0

Here, e #0

“RITX

~ sin PE w0 [',' it is defined for all x]
B =0 S ._ [ we already explamed]
' Substitute € =0 in equation (3), we get .
~u(xy) = BDsin ¢ - . (4)
| The mostl'gene_ral -sclﬁtion is
Y | -.
u (x, y) E B, sin 2 e (9

' Applymg conchtxon (w) in equatwn (5), we get |

=k (Ix —.xz) . 6)

__u(x,O)- Z B, sin 2

To find B, ,  éxpand f (x)l in a'-Fourier half range sine series

.

k(ix.__'f)- = i B, sinm;"-_x"- RN,

n=1"

o8]
=1
]
-~
Oy
x
—
g.
=
=
—
-
|
=
~———

:_%’gf (lx X ) sin (n:rx] ax -
R 0 i L)
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u B . . B . . e

“msm [ nm _
2% o _ l L 1 | ' g
=T | @=) | | == 20) | 5= + (-2) |-
EIGIEE
- 2
=% —(Zx—xz)( )cos—+(l 2x)( ) sm% 2(;;;
- —2[1(- [-—0-!-0_2()1:1:) coanr] - (—0+0 2( l) ]
2ol creafs)]
=--—-2}‘~n§i [1-(-1"]
. -
=SS
) 2 ’ '
_BEE e nis oda
5 nmw SRl .
0 ifniseven .

Substltute the value of B in equatxon (5) we gct

- o 8kl2 nITX —m'zy
u(x3_y) = 2 3 3 Sil_l / e I
S n=odd N7 B .
Sklz : .°° 1 - nmx y -
o DRE ey Y B
= sin e
3 | n_; g n /
_ 8kP i 1 n—Vnx 7
2 W1 (@n-1) A
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(@) Find ; L
ind the Fourier transform of f(x):{o, I.J;i::o and hence evaluate
[ sinx . * si
! dx . Using Parseval's identity, prove that I 81;2 ; dt = % (16)
0
et ' .
tjHf:re f@) = 1, —a<x<a
f(x) = 0, —0<x<-gand a<x<w
1% ;
FLf®] = e [ f(x) elsx gy
—00
| [=a . q : %
- & J fO)e¥dxt [ f(x)elSXdx+ [ f(x)eisx gy
2n L-oo —-a 4
{ [-a a : o0
- TE_ J 0-eSXdx+ [ 1.elsX gy + [ 0-elsx gy
e | o —a a
a 1 a
_ el | eisX gy = L [fﬂ]
\om | N Lois ] _g
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_ 1 |esa  g-isa ] i [ eisa _ ,—isa
\2n L is is N is

o -2isinas] 5 -Einas
\‘Z‘n L A - b1 ) S

(i) Using Fourier inversion formula, we get

1 a0

J@) = 5= | FLS()])- e isxgs

_m

% A 2 sinas '

\2n J n s (C0ssx—isinsx)ds
—00

I

=l T’ sin as i B s
n S -cossxds_; f g  sinsxds
—0 —
_ 1 ? sin as
T s COS sx ds
—0
sin as

[ § sin sx is an odd function. For let
5

-

sinas .
f(s) = = sin sx

sin as in sx
f(=s)= "5 8

e, f(s) = f(=9)1

2 % sinas
f(x) = £ [ = cossx ds [Even funct
0
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Ik

in as
Su_ls cos sx ds = f )

o—8

= % when |x|<a
0

when |[x|>a

In particular if x = 0, we get

w .
sin as T
I s d.S‘ o 2
0
Putting as = t¢ when s=0, 1=0
dt
dy = a when s =00, [=®
@ sint dt _m
J tta a @ 2
0
o0 .
" sin/? T
L8y | = dt >
0

www.FirstRanker.com



:l » FirstRanker.com

Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

;) The parseval’s identity is
(i _

o0 ) 0
fIf@1dx= [ |f(s)|*ds
—00 —Q0

gince f(¥) =01 —0<x<—ganda<x <o,

a 2 o0 5 2
Wwe have I(ll)zdx= el | (Smsas) ds

T
—a

2

@, =2 7 (e
—C0

2
_ ® (sinas
ie., | S ds

- 2 (a+a) = % 2a
—0
2
oD
e, 2§ (smsas) ds = na
0
: 2
oD :
f.e., I ('S“l_"lggs‘) ds = 'g' -a
0

Put as = ¢ when s=0, r=0.

.ods = 'E'whens=oo,t=oo
o0 2
(smt) dt =
J t/a g 2%
0
© (sint ° dit
ke, () 2T -3
"l 0
i 2
} © o |
| ie., ](S“;t) dt = %
" 0
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(b) ( , i [
) (1) Show that the function e =2 ig self-reciprocal under Fourier
transform by finding the Fourier transform of ¢ sy (10)
s = Ffe)] = _1 =
. rnow that F [s] Fo e
Solution * we kn LAz ‘*Ju{(x)
= Y e
1 ? e (a*x" —isx) gy
= oz - (1)
7 2 2 >
WKT. (@—b)” = a —z2ab+b
a’> — 2ab = (a“b)z_bz
Here a = ax, 2ab = isx
2 (ax) b = IsX
2ab = is
s
b = —
2a
5 [ is 1= s 3
(@) —isx = |lax——| — |==
i 2a 2a
K2 |
= (ax — E-\ =+ i
\ 261) 4a2
. - — 2924 S
e l(@)" —isx) e [ (ax 2a2 V2
~ (ax — isy2
= e 2a —s*/4a°
N —— —"/
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1 e . S _isq2
W= =gl e [ ul a

—s/4a” ® _[ax_'_s,]?-

F (S) - \/2_31? e 2a dx (2)
—
put u=a.x—-£ Xt | A gL =0
du = adx X => 00 > U >

J e du e (3)

(3) = F@)

1]
N
3
)
o
[ )
3

il
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22, 1

aV2e

put a = % we get

F ehxz/Z] _ 1 =) _ 572
1
-x/2 .
Hence e *’“ is self reciprocal under Fourier transform.

11* (b) (ii) Fim:l. E_‘cmrier' sine and cosine transform of X" '
and hence prove % is self reciprocal under
Fourier sine and cosine transforms.
- '.'-_1/2“_-
Solution : (i) F.[x" "] = = [ x® " cossxdx
0

We know that, T(n) = [ ey " 'dy, n>0
0

put y = ax, we get,ge“f“‘x““idx = a—n, a>0

Let a=1s _
e—iﬁxn‘ldx =r(ﬂ2

(=]

o0 i r- —n
[ (cos sx — i sinsx) x" lix = ("ni. .

0 s
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Equating real parts, we get .
. .

chxlll-ll —_ v—%- I (n cos (H_;l:_)

~ T i=
1 '\/2 2 14
Fcl:ﬁj\ = T s cns[4)
_\/3_@_1_ 1)
= VE GV [ F(EJ“’E]
1
g

1:!:, :
~Hence, v self reciprocal under Fourier cosine transform.
& i 1}2 .
(i) F, [x" 1] = gl teingrar .
=

a @ I (n) Gn2Z% ['_'-{x"'lsinsxdx ¥ H’_’lsinﬂﬂ]

;e 2

i : : ; -
Hence, 7 is self reciprocal under Fourier sine transform.
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150 (a) () Find Z(r" cosné) and .Z'l[(l-—a.‘z")'E ‘

we know that -?_'. [a"] = 2
z (%) = 2
z—re

infy _ z
Z ™ = z —r(cosB +isin6)

Z [P cosn6+irsmn8] = —rm;-ﬁ'ﬁla

z[(z—rcosf) +irsin@]
= [ = rcosb) — irsin8)  (z —rcos) +ir:

z(z —recos -l-i:rn-i
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G\‘le.n Aotk

= Jo-as7]) =7 le- 57
= 2z L-G_'_ﬁ;;'){l

= __3‘_.,1
@ -

I

We kaow —Hhat
2 [laxd 2"}

LS

T

(te
- "
20 —az) ] = teade
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Solve H.e e.ctmtuw Moo Eas e, #8005 o

gt‘e-ﬂ 50_:_'\0 . 5' :‘
5°’h.t1:am ;

G?'M vVlinyz) — BUL"H") ..}"}Ulh) =D

(ra"“'”‘f] = — drveunform ©a beth Sides, e get

=0

Z [btnen)} ~ 32 futn+ny F o2z Lutn)]

2-2 [F’ L=zJ —vuviLed— ti'_)_ j o T Y_FL—:‘:}——QLB"D &4 2F(z) =0O
=z
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Fi=) L 22 5> _ya) - =z

Fidgle .=
(x—l) (z-1)
-:> FL‘zj _ \ e ,__8——-—- X -f-l)—-
= Tz (2 e e
=5 | = Alz-D+B (2-2)

Put
Put Zz =) = =~ -z =2 = |A=)
Bl | Ll - ot
= -~ == z -\

Fled = 2. » ==
2z -3 = -1

T ‘J Taverse =2 - dvamtor M. we 3(,&

(4]
vem = 27 - .

(1)  Using residue method, find 2

®

>3z
(z-00z"n)
Solukion
z(z+))
Ak Fi‘zj = C-Z-OLZE’H)
FL=3 _ -4 - A, BZtc
4 . 2 ” 2, )
(z-» () ==} k)

=> ZXV = A ') Q?ﬂ*c)ﬂz“)

'chl‘ 2 =\ ] :;Z'-:alq __:_,> Pf:)
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Rk
0 =1 za-e >[E=9]

Pk z=) N FRACEBE 96 o=y
FlL=3 e T =

z B =2 - z’-)-\

Fl=3=- = _ =22
. = ) =73
lﬂ"l.\“l-u\ﬁ Toverse o _ .-\--.wn')tom, we gek

zZ[n]3 -

Yzfnj =

- [_3._. - [ 22
Z - — .22+‘
—“'-*\___
% cos % )
-'5: 1217 .
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