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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017.
Third Semester
Mechanical Engineering

MA 6351 — TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS

 Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Form the partial differential equation by eliminating arbitrary function ‘f’

from z=eYf(x+by). ; : "

z=e% f(x + by)----------- (1)

= =p=eVf(x+by)—(2)

% =q=e¥fEp 4 qeeeemeee- (3)
From (1),(2),(3)

Qq =pq +az

2. Solve (D® - DD'~8DD" +12D"*)z=0.
Soln:put D=m, D’=1
m3—m?—-8m+12=0

m=2,2,-3

CF=0;(y + 2x) + x@,(y + 2x) + @3(y — 3x)

The general solution of z=@; (y + 2x) + x@, (¥ + 2x) + @3(y — 3x)
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3.  State the sufficient condition for a function f(x) to be expressed as a Fourier

series.

If a function f(x) is defined in the interval ¢ Sx<c+2l it canbe
expressed as the infinite trigonometric series, provided

(i) f(x) is defined and single valued except possibly at a finite numbe
of points in (c, ¢ +2I)

(i1)) f(x) is continuous or piecewise with finite number of finit
discontinuities in (c, ¢ + 21I)

(i) f(x) has no or finite number of maxima or minima in (c,c+2)

4. If the Fourier series of the function f(x)=x+x*, in the interval (-z, 7) is

2 w ;
£-+Z(~1)"|:—‘—12—cosnx—gsinnx], then find the value of the infinite series
3 n=1 n n )

e,

PO TS
Soln: put x = w in given equation

LHS:f(_n);f(ﬂ) :—rr+rr22+rr+7r2 - 7_[2

2
RH5:%+Z;‘;’:1(—1)” [:—2 COSNT — %sin nn]
LHS=RHS

2
2 1 4 2
o=t (=1D)" [n_2 cosnm — =sin nn]

2
2 e _ 4 2 .
me — ?—Zﬁzl(—l)" [n_Z cosnm — —sin nn]

w2 4
253 = =132
o 1 w2 (1 n?
n=13,2 23 (4)_6
1 N 2 N m?
12 22 6
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_ : i . : . , ., du 0%
5. Write all possible solutions of one dimensional heat, equation o a? Pl
' : ot ox

2 2

. u()=A e +A,e PHA3e P!
2 2
2. u(x f)=(Aqcos px +Assinpx) Age ¢ P

3. u (X, f) = (A?x +A8) Ag

6. Using the method of separation of variables, solve %I—L--—'Z-(?‘;’T’+u where
h g ox (¢l
u(x, 0) = 6e .
U A (VI ¥
. ou Ju
olution : Given =2 + u e (1)
. 0x ot
Here, u is a function of x and ¢.
Let u = XT o)

where X is a function of x alone and T that of ¢ only.

diff. (2) partially, we get

ou _ i .. (3
0x
ou _ xr w (@)
ot

1) > X T=2XT'+XT = XQ@T'+T)

X' 2T' + T

X T

i

:';: -2 T+T = k (say) o 10

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com

X' 21" = k
_5( = k T + 1
__g_).“_,k -%-E—k"l
X dx T 1
x @ X = kdx T dt
1 _la-1va
g 2 = heed gy ,de _2(k 1)d
1 _ (Yo -1
X eb‘"’cl I';de = fz(k )
i |
zekxecl ngT = _Z'(k—l)t+cz
l(k—l)t-l-cz
X = A & T = e
1
= ei(kﬂl)tecz
1
k=1t
_ Bez( )
u = XT
1
=(k-1t
= Ae""Bez( )
1
kx +—(k—=1)t
= AB ¢ 261
1
kx + = (k = 1)t
u =ce 2

’

where C and k are arbitrary constants.

Given : u (x,0) =
be=® =
6> =

ie, c=6k=

66-3:‘

kx +0

kx

www.FirstRanker.com
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X+ 5 (-4t
u = 0e "
1 -3x =2t e e ool antens
u = 6¢ which is the required solution.

7 If F(s) is the Fourier transform of f(x), prove that I*{f(x —a)} = e F(s)

I.SX

Given that, F [f(x)]=F (s)--f-— f fx)e

F[f(x—a)]zvzl?f Fx—a)e** dx

Put x—a=t, x=a+t

dx=dtasx — oo, t =5 —o0
X—>oo, [ — o0

[f(x-a)] = f @) g

i
— 232

1
8

f(f) eisa el'.s‘t dr

5]~

I
8

sa_1_ [ is
=e -—EI f(@) e ar

= zsa 1 jf(x)e”xdx

(By changing the dum_my variable ¢ by x )
W Ff(x-a))=€""F (f®)

or F [f(x — a)] = " F (s)

1

8. Find Fourier Sine transform of -; .
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Solution: By definition

Fs(f(x))='\/;2t-__[ f(x) sin sx dx
Fx[%]=\/%_f SRS 4y

www.FirstRanker.com

0 (Put sx =6, sdx=d")

.2 sin O
" Nn I 0 48

0
T o sin® jo-mn2
L ] e
AN 0
= \n/2

9, Find the Z-transform of a”.

Z{a"}= 3 a'z "= 3 (%)

II
gr——
[
I
N R
—
Il
[
| |
N

<
—a
(i) Put a=1, we getZ(l)=Zi1
11 p— Z _ln =————Z
(i1) put a 1, {( *} e

(iii) Also Z (@" " 1) =z ! Zz (&) by property 3

=Z_1’|: < :|= 1
zZ—a zZ—a

10. State initial and final value theorems on Z-transforms.

Let Z{f(n) } =f(2). Then £(0) =lim F(z)

Z —> oo

If Z{f(n) } =f(z) then lim f(r)=lim (z- 1)f(z)

n— oo z—1
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PART B — (5 X 16 = 80 marks)

11. (@) @) Find the general solution of (2% —2yz —y*) p+(xy +2x)g=xy —2x.(8)

Solution

Solution: Given (z°—2yz—y“) p+ (xy +2xX) g = xy — zx
This equation is of the form Pp+ Qg=R

Here P———z2—2yz—y2

Q=xy+zx
R=xy—2zx
The auxiliary equations are %:%:%
ie dx — dy — dz
> = =
Z-2yz—y* xO+2) x(—2)
Take dy = dZ
x(y+2) x(y—2)
dy _ _dz

yt+z y—z~°
O-2)dy=(p+2)dz
ydy — zdy = ydz + zdz
ydy — ydz — zdy — zdz = Q

ydy —d (yz) — zdz=0

3

2
Integrating, ‘22* - &

=9 =3

y2—2yz—22=cl

u=y2 —2yz—z2
Using the multipliers x, y, z
xdx+ ydy + zdz
2 2
xz~ —2xyz— Xy +er2 + xyz + Xyz— X2
(i.e.) xdx +ydy +zdz=0

each ratio =

2 2 2 o
Integrating, % + %: + % =5
2,2, .2

Hence the general solution 1is

0P 22— +y +2)=0
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i) F ind the general solution of (D? +2DD'+ D'*)z = xhy e (8)

www.FirstRanker.com
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() () Find the general solution of z= px+qy+ P’ +pa+aq’. ®)
Solution

U5 Solution: Given z=px+qy+ p?+pg+ 7
It is Clairaut’s form, put p=a,g=>b
The Complete Integral is, z=ax+ by + & +ab + b?
Differentiating (1) partially w.r.to ‘@’ and ‘b’, we have
O=x+2a+b = 2a+b+x=0
O=y+a+2b = a+2b+y=0

Solving for ‘a’ and ‘b> by Cross Rule,

Sub in (1), we get

AP 2]

(1)

1
=>Z=§[3xy—6x2+3yx—6y2 +y2—4xy+4x2

+xy-2y2—-2x2+4xy+x2—4xy—4y2]
= 92=3 [xy-x* "]
=X =.ry~.t‘2 - y2 is the required S.I.

www.FirstRanker.com
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(ii) Find the general solution of

(D? —-3DD' + 2D + 2D - 2D") z =sin(2x + y) . - ®
/s g 3
L-) The acw ms;amq—s}/‘k'ﬁm.‘/ﬂ -6 C )
'{"n-?_m:U

m(a-1)=o

d\:O/m: ]

Cw = @r( 4 - 959 [ 9+X) é:n\_g;mﬂ)

1
"y = ,(——/'Q"/,—)-
[ "
pypp+ae FEPTED
fiimel 5|\¢\L31'\§)

- ——
43 (-3) +2b-23 ral-Y)

Lk
.d-—”‘""_,_-—__‘
../.41/4_(5*3‘@ ))/g:c*"ﬁ)
= .__—‘-"*‘_"') £y
LF2 =2
) LD*D) silsti)
i
(>
_ Upan) sty
_;///
o} Lu,q.—( ")D
Y t>+))_>.\\(su&y
el
\ v ‘FD‘l)S@N{Bin
- "“_....-—-('D c@}‘b:i"lj»

£ «"7 c’@(_}wv) = —/‘_Cﬁ\§91
’/@ B st
{,jmpjga;_e \ﬂ>-€f\"amz CF4pT~" 1

& =
CPI (3)+ég CI+o ) — 2 om LA sy

.-u
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12. (a) () Find the Fourier series of period 27 for the func_tion f('x) =XxCOSX
in O0<x<2r. : ‘ (8)

Solution

Solution : Let the required Fourier series be

. a [- -] (- -]
f ?0+ D apcosnx + 3 bysinnx .. (1)

n=1 n=1

12::
ay = f{f(x)d‘-'

2
{xcosxdx = % [xlsinx]_(l)[—cosx]];n

A=

ap =

= %[xsinx+cosx]5” = J,%[(0+1)~(0+1)]

12::
a4 = 7 Of(x)cosnxdx
12:’! 12-”_"
an = E{xcosxcosmdx = = A X cOs nx cosxdx
1 27
= — J x[cos(n+ 1)x +cos(n —1)x]dx
2w
2x 27

- _Z}E_gx[cos(n+1)x]dx + %;.gx[cosw—l)x]dt

1 sin (n + D x - —cos(n + 1x 2=
2z |* (n + 1)?

o0

2z
sin (7 — 1) x cos(n — Dx
[x[ (n— 1) ] * [ (n—l)z ]]0

+
al"

1 sin n—l)x] + COS("“IEL-’E it
+ 57 [x (n—1) (n—1) Jo

www.FirstRanker.com
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1 1 :
ol [0] + > [0] = O [if n = 1)

@, = 0| [ifn e 1
12::
= — [ xcosx cosxdx
0
12.1t
= = [ xcos’xdx
0
1 2n 1 2n
= 2—fx[1+cos2x]dr =— [ [x + x cos 2x | dx
0 2z
5 _ 27
_ 1 X . Sin [ cos?x]
2 _2 0
o ‘ 2
1 "
= 1 x* + xsin 2 + [costH
T | 2 0
=~ (42404l 1
= 1x -(435 +0+2) (0+0+2)]
_ 1 J, 2.1 1] _ 1 2
= _4:: +2 2] -4—5[4”]
a =
12.7[
by =z J f@)sinnrdr
0
1 4 . 2n
= Efxcosxsmnxdx = J x sin nx cos x dx
0 0
1 2n
= 2—fx[sin(n+1)x+sin(n—1)x]dx
0

2n

i fx[sm(n+1)x]dx+——- fx[sm(n— 1)x]d

www.FirstRanker.com
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=1 | |=cos(n+1)x _sin(n+)x]]*"
X -
27 [ [ (n + 1) ] (1) ,: (n + 1) .

_1.|- —cos(n—1)x —sin(n —1)x 2
2n x[ n - 1) ]"'(1)[ (n_l)z .

L

+

1
2

[—x !—cos (n + l)x] n l:sin (n+ 1!17]]2Jr
- 0

P 2n
_ . |cos(n—1)x sin(n —1x
x[ (n-1) ]+{ (n - 1)’ Ho
1 [[ 2= 1 [[ —2=
= == _[(n+1)+0] —[0+0]J+£ H(n—l)+0] —[0+0]}
1 [ -2x + 1 | 2%
2z |(n+1) 2x |(n—1)

-1 [ -1 1 1
= [(n+1)J * (n—l)] = _[(n+1)+(n-1)]

by, = — [(nzz'_' 1)T‘ [if n # 1]

+
8=

121! . _ 1 f ] Zrdx
by = T _(I)'xcosxsmxdx =55 ) X sin

2n
1 [ [-cos2x — sin 2x
- 5] -o [0,

I
NIH
Q

—

|

=

N8

7
L
pr———

w

alB
L
(W
o ™
|
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L i i oo B
= = [(-272+0)-(0+0)] = 7o [ =27] >
b = ~3

ao o0 co .
f(x) = ?+Z ancosnx+2 b, sinnx

n=1 n=1

ao =] =]
fx) = 5 t apcosx + p3 ancosnx+blsinx+2 b, sinnx

n=2 n=2
1 > [ -2
f@ =0 + mcosx+0—Ssinx + ) |— sin nx
2 n=2 n _1
a
1 - n )
X)) = mcosx — =sinx — 2 sin 1x

(ii) Find the Foﬁriér series expaI;sion for y=f(x) up to second
harmonic from the following data: (8)-
o+ zi 012 8.4
y: 9 18 24 28 26 20

Solution

www.FirstRanker.com



:l » FirstRanker.com

Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

Solution : Here, the length of the interval is 27 = 6, e, | - 3

. The Fourier series can be represented by

a X X 2rx
y = -:-29+ (al cos =~ + by sm—-l—) + (azcos—-}—-.,.bzst:lrx -

ao T X T X
Here y = & — 4+ aycos 3 + by sin —3— .. (1)
JI JI T —
X y cos%)—c sm—;-c— ycos_3_x ysin%’f
0 9 1 0 9 0
1 18 0.5 0.866 9 15.588
2 24 0.5 0.866 -12 20.785
3 28 -1 0 -28 0
4 26 0.5 —0.866 -13 -22.517
5 20 0.5 -0866 " 10 -17321
125 T =25 | 3465
G = 2 Sy = 2125 = 4167
0 n 6
2 ax 2
@ == 2y cos 3= = c (-25) = —833
2 :
bl = ; 2)’ Sln%{ = %(_3.465) o w1.16
Substituting the above values in (1), we get
4167
y = - 833 cos ZX _ Tx
2 COS 3 1.16 Sln 3
= 2084 - 833 cog .”3_" — 1.16 sin =X
(b) (i). Find | the  Fourier  half-range cosine series of
, n Ozx«l 8 @
= {2 x,inl<x<2 ‘ '

www.FirstRanker.com



:l » FirstRanker.com

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

—

e LVQV! 4[5[_)_/ /\:'V\ OA:‘"—'—)

DA o VLT 2D

The My e she Ao
&V &b o0 a ol
Z{LHW )

www.FirstRanker.com



:l », FirstRanker.com

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

2 £
Q= Q/:z fé%t) Ly TE 255 do

'? :
:J‘Poc Coﬂ(nﬂ‘)cl( A S (2-) f‘ﬁ(%i] Ant

[ N s> 2

/ 5

oL
rat aG X
(2- 1)‘5"’6 __,Cf‘)'c'co "‘5'))
/’4— '_/—F/e‘:—':_
njf‘_: !

A/
g

6"‘ “\\ Lgxn/ o _\____I'__r-—v)
e,

a)l’\'-‘ .
4 o"'cfﬁf——>-‘/,.¢i7) ﬂ;)

S
ke % Vi
\ — CDn%
—
L Bwesy cos © 9 — /{:f_; W2
— n’g’z h/q- ____,..-—‘}_
g
e ;\,\n% Coa P /3,
-+ /"5_’_;
- & T'-//
o2 Z i\'\rcﬂnll)
VPR T fr
e /";_F-'}
oo chm“")

ey
‘g- () = )g - é » £ () “% /.1— ( l"""'”"“.)j Ceﬂ( AT

. e - i "‘"T)
o S
P n°w

www.FirstRanker.com



:l » FirstRanker.com

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

- (). Find the complex form of the Fourier series of f(x)=e* in,
Lmlexal. 7 e . e ®)

Solution

Solution : Given f(x) = ™ in —l<x<l

a8 - in 7T X \
Formula : f(x) = 2 Cye I where
n=-
—in 7 X
Cn 21 ff(x) € [ dx
\L "'l j
1 ! —inxx
Cq =% { e I ax
21
_ l j. -fal mJt -"‘dr
Y] ¢
rl—linn]x.[
_1 e
21 —inm
; 1=l
— 1 [tﬂ_l:ll_n'i]x]l
T 2tl—inm €
2¢al - in ) 7
-al ~inx al —inx
=2€al mn) (1) )¢ ]
) 2(‘31 in 7r) Ed—inx—e+a]+iﬂﬂ]
= 1 I )
- 2(’“’ = in x) ?Ie-mn-e“alein:r]
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e"" = cosnm+isinnm = (=" +i0 = (~1)"
™" = cosnm—isinnm = )" —-i0 = (-1)°
— 1 r—al -f-al _ n]
Y@i—inm [ Ve (D
— =" '-éal _ e+al]
2¢al —inm) L A
" e - €&
_ (=t @t (_-:i)_-(-—f%;) 2
-al—inm 2 ’(d*'n
— (_1)n : [
Co = al +inx SIH 3
1nnx
" _L__)_ inhal e l
- f@®) Z al-l-m:n:S ¢
X
_L__l_
= smhalnz- ol +in

13. (a) A tightly stretched string of length 21 1= fastened at v o and r = 2{
The midpoint of the string i1s then taken to height b transvers wly and
then released from rest in that position. Find the lateral displacemeant of
the string. (n)

Solution
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— = ="a

-

& Solution: Length of the string is 2/, et 2=
gince the ends are fixed, we have the boundary conditions
0y 0.0=0
i) y (L f)=0forall ¢
Since the string is released from rest, the initial velocity is zero.
QX x,0)=0.
(ii1) 3 (x, 0)
Here Ithe Midpoint of the string is taken to a height b.
The initial position of the string is given by the equations to the lines

0B and BA.
y4
L
B(?")
h
0 (L’O) ALO)
2
L
=0
Equation to OB: b-0 =2
y-0 x-0
b=yl =y=2in[ 0,2
L_
Equation to B4: 8=9- 2
y-0 x—L
& 2b
2 -(—Qﬁyz-f(L—X)

b2 L pa-L)=y
y x-L 2

www.FirstRanker.com
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Thus we have the condition }

2éxin(().-lf-)
L 2
(iv) y(x,0)=

=f(X) in (Ov L) (SaY)
2b L -\)m(-[‘ L }

2
The displacement y (x, f) satisfies the equation
az 2 az
o e

It’s solution is

y(x, 1)=(A| cos px+ Ay sin px) (A3 cos cpt + Ay sincpr) . (0

By applying the conditions (i), (i) and (iii), (1) reduces to
. nmx __ Cchmt
y(x,t)=z A, sin I cos L
n=1
By the condition (4), y (x, 0) =£(x), we have

~ Q)

[=-]

E A, sm—--—-— f(x), which is the half range sine series for f(x) in
=1

(O,L)
5 L
n A=t [ £ ) sin " dx
0
- L ]
2 L
_2 26 . n 2b nmx
=y I szmchHJ. T(L x)sdex
0 L
i 2 i
L
2
_4b L nix L2 nmx
_L2 {x R(—COST)_(I)n—j’?[ S1n L]
x=0
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2 2
40| =L nt L nm
g cos nn
12| 2nm 2 202 HE ) (0+0)
P TR =t S S L
2nm 2 T 228Ny
nm
8h .
= sin
n’n’ 2

8 .
L) =2y, 0) = Z & siny Tt sin 71X cog TCt

n*n? 2 L L
n=
_&w 1 . nn . n nmct
= D 3 sin T sin T cos =)
n=1
=8—b Lsih—@cosﬂ—isin3mcos3nt+
| 12 2 2l 32 21 21
= n-1 _ _
=8_121 (=1) -~ (2n 2[1)m e 2})m_
U 2n-1)

(b) A rectangular plate with insulated surfaces is 20 em wide and =0 long
compared to its width that it may be considered infinite in length without
introducing an appreciable error. If the temperature while the other

10y for 0« y~10

10(20 -~ y) for 10=y <20

long edges as well as the other short edge are kept at 0%, find the steady

state temperature distribution u(x,y) in the plate. (16)

short edge x =0 is given by u r:{ and the twn

Solution
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: Sub b= vT o e
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1 \-’L L bc ‘.j _) — [ K:](P -_an :') ,_,_-5n J ki
«f r_..(_'a L J 5w _,.i’/ (.))
il - o

AFF(J_J'V? C‘c-'\m_d'\ Cl‘f;) A ('J) e ‘(
LL[GQ/'S)'_‘ [‘qp ﬁ/ﬁ(.,/\)x,r.wnj i

B O

:) A =
N .
_\.LLEC/':J): BE’ hr;:;,‘# o S ih'ﬂy

-n X

l h_- ' L"‘/ Cf)
V) #~ Cx -

Lok Gl 2 eyl

i N Bwrmy _ ey , PSYL@

| U-[D 3)_, Br\ 8 e

5 d ét = Vo[ o ~9) Lto£ g L0

/
b
2 (e, e pand 46(/9) ‘Ml\“% 2eye =R
‘F‘mheﬂ Sthe  Sese, w ['D/ 9-3} ’

b, Sia]nc

4{9): < =) (1
eleie ]Dﬂ 51#( 5 éﬁﬂ)j\\énnj
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"M (6 Lea) \R,_g

[f D™ av L - o
) j

C) !0
2
- / ")"':_)’):‘; ‘\ﬂ "rl‘\_’
= ) ey 6 Lﬁ(“'“))) IR
T = @3 It. ~— S\ an >
/c)cj )/
r'\ Tl
/&a

4 Lo Ccfio._-j) K«—Cc‘_}(n"ﬁg

j——w - ;

hgﬁb
I
e .,L 1@( £ QCZ ‘) Lo
h"'c“fﬂ h[o.h)/
Rhall s
o Ly
"’("C '_ o i (10‘3 (—-Cﬂn;:/)— IQ.S\‘\'\/h'l-l;/_)
l")/\::l'_i“z ﬂ-‘_ﬁ_n
3 509 Seoo
= f?g B h, -‘r%m’c gon/ AT '
| ey %)
= HES 5
A B Lo = =~ (")
A O :3/\:3 C'\W
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&
7 Do _ ax( (é /)
u ( Ee ) i S 2y _ !
iy —. hpﬁg '\ﬂ{ e T S noy
r BZt)
- .,./_p

_ ]1 for |x{ <2
14. (a) Find the Fourier transform of f(x) given by f(x)= 0 for |<>2 and

> &
© s . 2 .
and I(sulx) P (16)

L\ x

Solution

Solution The given equation can be written as
fa)y =1 if -2<x<2

= (0 otherwise

F() = F[f)]

2
1 .
= —=— [ (cossx + i sin sx) dx
V2rx oS

2 . 2 .
1 i :
= —== f cossxdx + ——= f sin sx dx
X o) V2rn )

1 2 i
T 2f cossxdx]+ T [O]

Il

0

[ cossx is an even function in (=2,2) &

sinsx is an odd function in (—2,2)]

- . x=2
_ 3 sin sx
_ \/n ]

F(s) = FIf®] = - (1)
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'-uu"\\
: i<
(1) Now, by Fourier inversion formula, we have

10 = ygz [F6) s

1 3‘1/2 sin 2§ (cos st — I8 :
= = cos §x — 1 sin sx) ds
VIJE_OO T 0y

1 T sin i Tsin2s .
ff cossxds—nf sin sx dx
1 mSinZY sm25
= = i cos sx dx — (0) == sinsx is an odd function in (~e, )
s
- 00
2 Tsin2s
== J‘S At ity [ Sin2 ssx in an even function in (-, =)
0 S
(ie.) [ (-H:'—ZS] cossxds = 7 f(x)
0
* sin 25 b3 7
putx=0,weget_£ . ds=-—2—f(0)=5
B e o prf©) = tin x| < 2]
0 5 2

Now, put ¢t = 25

dt = 2ds §>® > [>®
?sint dt _z
0 (t72) 2 2
Hence, f—"dt = = (1 ,) J‘Slnx Z-ZI— [ tis a dummy variable]
(i) Using Parseva’s identity, [ |f (x) |2dx =f |F(@s) |2ds
R i
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- 5
£ °0[ V 2 sin2s] :
t de = =
we g€ !2 _fm T 5 ds
2 2 % |sin 2s
[x]_2 "’f_fm[ $
2 % (sin 25 .
[2—(—2)1—;;f( ) ds
R Y
2 % (sin 2
4 = E—fm(T) ds
) . 2
sin 25
"fw( S ) ds = 2n
put t =2, , §>*—00 =Df->—00
dt = 2ds 5§ = o > > 0

% o T ]2
2 [ [.5..‘%1] at = n [ {Sltﬂjl is an even function]

* [sint]? 7
f §—n"—] dat = 2
ol !
© [ . 2 - '
Hence, [ -5-525—] dc = 3 [t is a dummy variable]
X
0L
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_aly?
() (i) Find the Fourier cosine transform of e for any a>0.

Solution

Solution : We know that,

F [f()] \/%_ J f () cos sx dx
0

gt 1’2
Fole™®*] = T
2

JT

2 2

(==}
[ e % cossxdx
0

1 [=4]
> J e % cossx dx

1 - 2.2 .
= VBw RP. [ ™ X ™
1 =

= T3 RP. [ % visx gy

- o0

= _..__.1‘ R.P ? —(nzx?'-«isx)
V2o '_me dx

. 2
154 2 5
— +

= v’lff RP. [ e [ -2 pc P

" 2
1 ° - [ax--'f- ol
= — R.P. [ e 2al o4a® ax
‘X —fm
32
— w _ isq2
= ;:E_ e4a R_P. J'e [ax Za] dx
- o
putt=¢1r—"!2% x> — oo = [ — o
dt = a dx X —> co = [ —=> co
1 —s%/4a® T -t ode
= oa € R.P-_fme p
1 —s2/4a® 1 r: —t
= — = R.P. e  dt
e ” _fm
- i 3‘52/432 lrpve [ ?e_'zdtmfﬁl
v2 T a — o0
_ - Egul 8—52/432
T V2 a
2.2 1 e—sz/4a2
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-ax
Solution : Let f(x) = ¢ — W€ know that,

Ef©l= R le™] = V2
_ \/%_ [ a z]

o8
|

ax
¢ COS 5x dly

s*+a
Let g() = e ° we know that,

Fle@] = F (] = V2 ( b ]

2 + b2
We know by Parseval’s identity,

{f(X)g(X)dx = .!)-Fc [fx)] Fe [g()] ds

[ e ™ e gy = \/ \/_ i
0 f 52 +a T |5+ p?
J'e (a+b)x _ <ao ”

0 o { st + d? \82+b2

[Mw =2¢1b7 i

1 oo e
[°- (" (a+b))] B erb J ! ds [smce ee-ozl}

0 (° +a?) (s + b
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: 1 2ab 1
(ie.,) — = f ds

. o 1 JT
(l.C.,) -({ (S2+a2) (.5'2+b2) g = m

l

. P 1 m :
(ie.,) {; (x2+a2) (x2+b2) dx = m, [." s 1s a dummy variable]

. £ 2n+3 ®)
15. (a) @@ Find Z-transform o -—————(n DD .

ion: Given : f(x) = 2n +3
tion T
Solu (" +1) (n +2)
n+3 _ A B
(n+1)(n+2)—n+1+n+2 .. (1)

Put n = —1, we get Put n = —2, we get
-2+3= A4 —4+3 = —-B
a =1 -1= -B
B=1
2n+3 1 1

1 =
()=>(n+1)(n+2) ) n+1+n+2

2n + 3 1 I
Z[f(n)] = Z[(n+1)(n+2):| = Z[n+l:| +Zl:n+2] .. (2)
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1 z
We know that, Z [ 1] = zlog 7 - (3)

= 22 [logzi ]—z 4
@ = Z[f(n)]= zlogzi1+zzlogzil—z by (3) & (4)
y4
= zlogz___ 1 [1+2]-2
=z(z+ 1)10gzi1'—z
8z (8)
: . -1 .
(i) Using Convolution theorem, find Z L2z D (az+ 1)}
8° 2
Solution : Given : CESNCEE = ( l) ( -L)
z—F| |z —
- 2 4
2
= 2 = Same as (4)

B
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S0

K=

K
- 2,6
2) % \2
| - 2 / n
1 1 1 1
| NN
r 1n+1 ‘\/
1n 1—(5']
= | et by G.P.
2 1__1_
g ;
- n+1 T
Formula : 1— (l]
AN IR
a+ar+at+..+a" = (5) e
. 1
=E—%J‘,ifr<l l’- -"‘kz =

www.FirstRanker.com



:l » FirstRanker.com

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

(8)

42° . hod of partial fractions.
) . -1 . by the metho
® 0 Find Z { 2217 (z- 1)}

Solution

o 3
Solution: Let f(z) =— 4Z2 g
(22 - 1) (Z -_ 1)

A :-ﬂé)‘ = 4Z2
¢ Q-1 -1

2
Let 4Z A B C

Q=12 -1) 2-1 (-1 2-1
24 =AQz2-1) (2= 1)+B (- 1)+CQ2z-1)
Put z=1
4=C; = C=4
put z=172

1__:_ B=-> B'—'—2

Y
2
Put z=1)

0=A-B+cC

A=B-~-C=—2-~—-4=—6

£ 422 B L 6 L 2 + 4
QRz-1)? (z-1) 2z-1 2z-17% ¢!
Then P B R
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7' Foy=-62" 2= 2z £ ' 2
lz
1 1 2
=—3Zl < —"’Z- 1 _Z__
[Z-Vz] 2 | -1 [z—l]

1 n+1
=4-(6+ n)( 5 ]
. 2 — +12y =2ﬂ ]
: : equation Y,.2 T¥na1 n
(i) Using Z-tr_ansforms, golve the eq n @
given that Yo =% = 0.
Solution
Yn+2=TVpy 1+ 12y, =2n
and yo=y1 =0 - (1)
Taking Z — transform on bcth sides
ZOn+2) —7Z0n+ 1) +12Z () =z (2"
2 —1 = —
~ T @Yoz ]_7Z[V(Z)—y0]+l2y(z)=zfz as
'\'0.._-}’1 = 0.
2y@ -7y (@D + 12y (2) = z—%
z

y@ (@ —-7z+12) =

y (@)= T
(z=2)(z"—-7z+12)
_ @=2)(z-4 (z—-3)
Y (2) 1
s EL)

¢ T @-2)z-3) -
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1 A B + C
Let (&—2)(z—3)(z—4)—z—2+z—3 z-4
1=A(z-3)(z—4)+B(z--2)(z-—4)+C(z-2)(z-3)

put z=2

1=24 ; A=1/2
put z=3

1=-B; B=-1
put z=4

1=2C C=122

1

Y@ _ 2 1 2

oz z—2 z=3 z-4
1 z z 1 _z

V(7)== - +
y (@) 27z-2 z-3 2z-4

=2 ")

=2n—1_3n+%(4n)
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