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ANNA UNIVERSITY EXAMINATION,
NOVEMBER/DECEMBER 2013

PART - A (10 x2 = 20 marks)|

1. Find the value of ag in the Fourier Series expansion of

[ = & in (0, 27).

Solution : The fourier series in the interval (0; 27) is

. . a e 0 -
fe) = —22 + D, apcosnx + ) by sinnx
' ' n=1 n=1

.‘ 2-7: oo '.
.ao = %—_g f(x)dx .

2n |
e“” —1 . 0
a = — [e = 1]
2. Find the half 'rhnge sine series expansion of f (x) = 1in (0

Solution : The half rénge'sinc series in the interval (0, /)

n=1

fe) = i b, sinﬁf}ri
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by = [ f@) sin=—=ax
. .- . 0. . : N .

/| = UL~ LL

= 2—0 _=. 2
2 nwx
b, = [ 1.sin—= dx
0 2

¢t .. nITx
= f sin dx
' 0

2
N L
= cos 2EX
T
' nm .
2 ],

2 | |
b, = o |08 —-cosO]

e Ay

'_ W};len n is odd number.

- ._-. 2 : .
b, = - ["1_1]

N

4

. onm
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Case (ii) : ' . R

‘When n is even numbél‘
o
_.bn - n'J’E.Il 1]

=0

- f @) =g§:3'5 —— sin— . | D

42 1. nmx
= = = sin -
| 3‘;123 n 2

3 Define self recx__pr.ocal _with-:"é's'pect to Fourier _‘I"ransform.-

S_olution :

~ A function f (x) is said to be self remprocal if thc Fourier Transform
F (S) is obtamed by replacmg x by S. B

|4.' Prove that F [f(x—a)] = el p .

Proof : Byl definition,

FIF®] = 7 [ 16 ™ &

00

Fl/e-a)] = f—fff(x ) & ax

' Putting' x —a = t then

dt

T

Differentiating =~ dx

Also x =t+a

VFfO] = v%f fOet D ar

www.FirstRanker.com
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- \{2_;};‘ f f (r) eist éisa d,t

I
o

isa \/;_f f £ &5t gf

.= eisa ff(x) eisx dx
[Changmg the dummy vanable ‘v to x]
CFF@ = e®F {f(x)]

Hence proved

Form & a PDE by elxmmatmg the arbltrary constants ‘a’ and ‘b’
from z = ax’ + l;vy2

Solution : Let 7 =ax2+by2 N €

Differentiating 1) partially wrtx

ez
zzax'__
" 2p =
t

2ax
ax
zp
: Di_f__fer_bn iating (1) partially w.r.t y

Zz_a'y__ _..2b_y‘
zq = by
b = {Q
y

Substituting for @ and b in (1)

www.FirstRanker.com
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2 = 3
x.

Claénelling- z on both sides

z = px+qy

2 ﬁxz -.+. m_gv}\;xz.FlrstRan ker.com

www.FirstRanker.com

| 22 2 - -
6. Sove:Z_PZ 4 9 _y

T 9y (9xdy  9x
Solution: D?z-DD’'z+Dz = 0
(D*-DD'+ D)z = 0

"DMD-D'+1)z =0

CF is given by__ 1% 1 +mx) +_ea2xf2 O+ mzx) |

‘Here m; = 0, a; =0 and my = 1,

zo= e fl (y + Ox) + e;.—x fz(}f“f'x)

= fL0) e+ )

a2=—1

7. Define steady state condition on heat flow.

Soliltion_- :

The condition at which the temperature remains constant when
the time increases is called steady state condition on heat flow.

The temperature function u (x, ¢) will be a function of x- alone.

' ol du ‘ . o
In the steady state condition. —— = 0 under steady state condition.

at

~. The heat flow equation becomes,

1 du

Pu 1
61’2 a? 0t

www.FirstRanker.com
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— ) =

8 - An msulated rod of length ! cm has lts ends A and B

 maintained at 0° C and 80° C respectively. Find the steady
state condition of the rod

Sbl_ution E:

- In steady state condition,-the temperature is given by |

u_% ax +b | o (D)
Now to find the Values of a and b apply the COIldlthIlS from
ﬁgurc | o _
L ecm———— -
A . - B

u=80
x=1[

I

o o

Applying the conditions at the end A in (1)

U = ax +b
we get, 0 =a()+b
" b =0

B iApplyiﬁg the .(_:or_ldi.tions‘ a_t. the end B we get,

80 = a(l) + 0
80 = al
a = .§Q

Substituting for @ and b we get

U = %Q x_ié the stead_y solution of the rod.

www.FirstRanker.com
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1 | . S
9 Z |—
n
S S 1
~ Solution : v/ [_] => =z1"
0 -1 . .
= ;-1- z " ' ‘[n cannot be 0]
- n=1 - '

2 3

' X x
—log (1-——x)-'-_—x+ > -!_~:3 + ...

= Jog -2
gz—'l

10 Fmd the mverse Z transform of
_ ' (z + 1)

Solution : 71 i: z } = n (_Un—l

| _by_ formula, Z~! {E;f a)zl =n (;a)_“ - b

www.FirstRanker.com
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PART - B

(5 x 16 = 80 marks)

11. (a) (i) Find the Fourier
¢ (x) 1 in (0,

r——t—

PR
1__
T3t

Uy | =

7

-+ ..

series of penod 2n for the functlon

I
) and hence ﬁnd the sum of series

2 in (m, 237:)

m.

Solution :

;9._

Let' f() = :

ag

i1
0

Q=

-
f1

BRI

.::”E

d

i 4

oag

12;rr

il

E a, cosnx+z b, smmc

n=1

o (1)

n=1

127 |
E{f(x)-dx

) 27 .
() dx+ [ () de

2 "
e+ [ 2.de|

| E—

[(z~0)+ 2’-(2;;'—'_-;;) 1

1 "
ﬁ[ﬂi + 231.‘]

= ff(x) COS Mx . dx

www.FirstRanker.com
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T ff(x) cos nx . dx + ff(x) cos nx . dx

1 :: 2w -
= = |[1.cosnx. dx+f2 cosnxdx_

0

. - . N o . \ 27

_ 1 (smnx) " (2.smnx) ]
- = o
L n. o _n T4

-_ [',-' sinn =0, sinZn'Jrz_O sin0=0]

= 315[0.'+ 0] =

g;n:()

1231'. |

T ff(x) sinnx.dx

T ff'(x)'Sin”x-dx?’f‘ff(X)sinnx_dx .
o - EX )

i EN | 2

“ﬁ'. f 1.sinnx. dx+f2 smnx dx
0 |

' - s - \ 27
1 [_-:—__cosnx) +- (—2 . cosnx) ' ]
l?? L n- 0 n . ‘.75.

. }}}rl" [((_:os_n'x)%}.—l— (Zcosnx)zﬂ |

| —;—%_[(cosﬁ:’r — cos 0) +2 (C%)S'zf’t = 005553)]
= ._1(___1) ~ 1) +.2.(1 (‘1) }
%_ .'(—'-1)h ~1+ 2'_-'_2 (.-" 1)“]
— ;%% 1 - (—-1)“] :

www.FirstRanker.com
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bn = 1 =
. Case 2 : When » is even
: 1
by = 5 [1-1] =
b = — nis odd
- Dy = qnxm

' 0", nr.s even

www.FirstRanker.com

—2

Substltute ag, ay, by in (1) we get
| 3, v 2
f(x) ==+ > —sinm
2 a1t
wg_zisinnxl o
_ 3 2 |sinx  sin3x , sinSx | N
By substltutmg X = % we can get the rcquxrcd serles
thnx .,f(x):l __
| - sin = Sin§£ sin-s—n
1:2.__% 2..1. 2 2 +
2 T 1 3 5
. 3 2 |1 1
l=Z—-=|>s==4+=+ ..
T2 w {1 5T }
-3 -2 [. 1. 1] T 3m :
_1,—.2+——ﬁ- 1___3+5+" sin 1,sm2”-— ~1
-1 _ =2 1.1, ] L Swo_
2 T = 1'_“3+5-+" sin — =1
Cross multiplying,
no_ 1,1
i " 1-_34_-5 + ..

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

11. .(a) (i) Find the Fourier series -expansion of
f.(.x) = '_X*f- 1, —T<x<0
x+1, 0 <x<u=x

www.FirstRanker.com
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11 b) ) Fmd the half range sme series of f(x) lx — x2 in (0, 0.

Solutlon The half range sine series

@ =3 by sin” 7

n=1

by = }—f_f(x) s,iﬁm;':xdx
o Lo

/] |
5 |
=7f(lx x)sm REX
.l [ nax] 3 R
2 e —cos _:_—-sinn;rx_ .
] ( —x7) iz —(J—Zx)l—_*;-é-;i-— I‘+_('-_2).—~—-__
L ! J 2 | |
L | - E
{ Vo
0 0
_ 2] -2 (Cosnﬂrx
1 53&,{3 R
B
4B %
=3 32 [cosnm —cos0]
- 42
alie il CENESY

www.FirstRanker.com
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. Case (i) :

‘When n is _ev'en' ‘number
D=1

4

[1-1]

. Case (ii) :

Wheh n is odd -numbf_;r

- = -1
42
by = ~1-1
o n . n3;7'[,'3 ( . :) .
y . _ 8P
s on n33t3
o '2'. E S
fx) = E - ;SZ 3 sinnx_x _
: o
' - '812.-.. X 1 . hyrx.
fo = 3 > = sin

n=13s.n 1

. (b) (i) Fmd the ﬁrst three harmonic of functxon f x) of peribd
| 2 defined by means of the followmg table

0 z 2_35 | 7w | 4x Sz | 2=
3 3 33 |
11 [ w17 [ 15 | 12 |1
and last y :values are Irepeéicd-

www.FirstRanker.com
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5 0= fLr0-= 6150= T0= €0-= r- = 8=

w.mﬁfﬂw aguws A Xuis g |axgsoo | laxzsoo Hmoouaw | €2

m 0 0 | 60T~ [9980- ”mmo._v. |998°0- o= | 1 90~ | S0~ 90 | sol| 21 |oos

W 0 0 _%N.H._ 998°0 6621- |998°0-| ST T | SLo- | §0- Lo co- ¢ |orT

F 0 0 0 _.__o. o | L= | -] 1. 1 R I R
0 o | wor- |oogo-| svor |ooso| 61 | T | sso- | s0- .wm..ol._ So-| 6T s
0 0 CITT | 9980 | TITT | 9980 | ¥I- | T- | LO- | S0- | _8__ s0 | ¥T | 09
o | o 0 0 0 | o 1 I AN T T S A I T A

xg uis £ Rm_ﬁm _xm.ﬁm g xg uis Rmmmx _xEm xg 509 £ | xg 50| 17 500 £ am_.mou Hmoo_a X'S0D A X
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. Hence n° _— _6"'

4 = —E—z_y' = 287 = 2900
ap = Zycosx = e (—_-1.1_) - = -0.366
a = Zy._co.sz_x = EX (-03) = ~—0.1.
%Zyéos?zxz%X(O.l) = 0033
= Zysinx = 3 X (0.5196) = = 0.1732
Y Tysin2x = g X (—0.1736) = -0.0578
I S
n._Zys;nB;x. = g X @ =0
= *‘i?"+£11 cosx + ay cos 2x + az cos 3x
+ 51 siﬁx_+.b2 sin 2x + b3 sin 3x |
'222“0366cosx 01c052x+00330053x

+ 0.1732 sinx — 0.0578 sin 2x + 0

| 1.45 — 0.366 cosx — 0.1 cos 2x + 0.033 cos 3x
+ 0.1732 sinx. — 0.0578 sin 2x '

www.FirstRanker.com



» FirstRanker.com

FIrSlrEﬁkE‘r s choice _ www.EirstRanker.com. . MVAALAL FiréfPénknr cam

12. (a) Find the Fourier transform of f(x) = [1 -x, |x] =1

| 0, [x]>1
. Tsins—scoss (s) - _3n '
(i) { 3 cos. (E)-ds --—IE

www.FirstRanker.com
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X C(}S X - Slll X .7!-' -
(n) f ( L dx *
6 : 15

Solution :

4 sms——scoss

- Flf®] - Vi [ N }

| Now.-_applying | pe_r’seval’s _l_dentity o

Jlif@Pa = 1) [2ds

1220 4 smms~—scoss| :
fl 1 ) é _fg_o [ Vor AR ] ds

5

I

1 e 16 % (sins —scoss)”

'2.31_ . 3
1 N 2
2f (1-28 +yax = S pEnse £0085) g
0 —o 5
. I- X xl5 . I8 ° .§coss—sms)
2x-—2"§‘+l? }?J- o d

1o __-S

| ' ?; 1y §_°° Scoss—sms)
,2&1 3+SX mﬂ:jm. 3 - ds

www.FirstRanker.com



:l » FirstRanker.com

Fnrstra nker's choice

_ _www.F&gs-tRanker.com | www.FirstRanker.com
2 15"“‘10"}“3 m_wé_g_f(scoss—'SiIlS) .
15 JT 6 ds

. .- ® : §

o, (8) 8' p scoss—-—sms)

| 2n f @coss-—sms)

27 - .(scoésﬁ-sinsjz
< =2 ———— s
B S L

. _:r_tm',-= ? .'(s_co_SS ---_-si'n_s),2 )
15 )T s ds

‘.Changi'ng' the variable ‘s’ to % we get

* (xcosx — sinx)2 -
) ————L gy =

(b) @) Usmg Fourler cosine transform, evaluate. I —fx
| 0 (x’ +a )

www.FirstRanker.com
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13, (@) (l) Form the PDE by eliminating the arbltrary functlon ‘f’
: and ‘g’ from z = xzf(y) +y2g(x)

Solution :

Given : z = 2f(y) +)7¢ (x)

Here, there are two arbitrary ft'mctions

(D)

We have to find the sccond nrder partlai derivatives also. |

Differentxatmg (1) partlally w.rt. W

-

2#M+yg(0 R
ax_

Diffcrentxatmg (2) par_tlally. wrt. %

¥z

— 2 +ye w0
Diﬁ"ercntiating-' (1) pa_rtial_l_y' w.r.t. Yy’

%z rroyraew o @

QD

Diffsrentia{ing (4) partially w.r.t_. Yy’

3z

F—z- xzf"(y)+zg<x> O
oy '

lefcrentxatmg (2) partlally wrt Yy

: az-
aay

= ’fo’_ ) +2y_g (x) . (6)

From (4)

xf (y) = -"**)7—2)’2(35)

a2 o |
*—”—Zyg(x) | -

www.FirstRanker.com
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Yo' @ = 5a=2/0)
0x | )

Substituting [ () a_nd_gr (x) in (6)

R o :
ey Sowew| 5o -20)|
dxdy | 2 | Vo

K _' 9
SowE®| |5 2f0)
= |2 — + 2
! x Yy
(o2 -
e dz PN
(ay' Zyg(x)) | '(—x—?xf(y)') |
_ X o y _
{oz | 9z
.J’(ay.—Zyg(X)) +x (ax—?xf(yJ).
_ ol o
Xy
'_%.;___2. L0z o]
., Y3y gy +x T -2 f() |
| 22 1 22 a1y +210))

Pz, Py Tax " E -

dxady _ Xy

_'. Cross multiplying,

2 a ; .
d”z 9z 0z
= 2|y 2E 4 02
Yaxay [yay' ¥ ox 22}

L [since z = yzg(x) -+ “f "l

www.FirstRanker.com www.FirstRanker.com
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Refer to Page No. 336
“CFisz =f; g+2) + £y —x)

' 3 2
PL, = é;_ + ‘3‘}%

| 1 . 2x + 4

1 B 2x +4
— — ex "
@' -@@®-214 |
[Replacing D by 2, D' by 4]

_ 1 Xty
. 4—-8_-—'32 .

' 1 2x+4
P =Zg¢ "

. The solution is Z = .C;F- + .P'.I1 + Pl

Z_='f1(v+2¥)+f2-0"x)+_5z3 %‘“ "3,%3.

B O C+DHp-xg+x =0

Sqlutiun :
P+ Dp-nq = —xz
Pp + Qg = R

i« _ Ay _ &z
OP+5) O Tx

™

Taking the multipliers as X, ¥s

xdx - _ - ydy  _ zdz_

X (yz- +'22) y (_XJ’) z (—xz)
xde  _ ydy _ zdz
Yt o —2x

Each ratio equal to,

xdx +ydy+zdz

B+t - - xt

www.FirstRanker.com
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xdx +y dy + 7 dz
-0

> xm+y@4z&-0'
Integratmg fxdx+fydy+fzd,z 0
2 _
2

x )
- + + = ¢
2 1

'ClonSid.er_,' @

—

Cancclling —x on both sides

'y  z

dy _dz

Integrating both sides
logy = logz + logc,

logy logz = logcy

.(ﬁ)

LY
. c
Zz z

loge,

Hence the solution is c;b (c1;¢) =0

ow[ﬁ n g--*i]=

www.FirstRanker.com

(b) (i) Flnd the singular interval of
' px + qy + V14 p + q

Solution :

z =—-px+qy+c‘/] +p +q

Let . ax+by +c

-

™
I

- ()

. (2) be the solutlon

www.FirstRanker.com
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Differentiating (2) pattaflysiRanker,com ~ Www.FirstRanker.com
9z, | | |
S 0x .
| Differentiating (2) partially w.r.t y,
L9y
g =0Db

- Substituting for p 'aﬁci g in (1), we get the ‘co_mplete' integ;al-' as

z = ax-+-by..+c_‘/1+a2 +b> “ - (3)
Differentiating' 3) partially w.r.t @
9z _ x4+ — — - 2“ |
oaVavd+ry

92 _ gyt . ac -0

da o ﬁ-+az.—kb2

—ac

I L@
Vit +b?

X

Differeﬁtiating (3) partially w.r.t b,

'-a—-{=y+ < .Zb'

2Vivd+bt

: \/?—{-a?‘—{-bz co
. —bc
V1+ a* + b*

e (5_) :

2.2
a c

1 +‘a7‘ + b? |

[ %]

www.FirstRanker.com
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¥ o= , o _
T 1+4d+ b | |
| 22 | 2 2
Consider  x* +‘y2 =2 ZC — + 26 5
E 1+a*+b> 1+a°+b°
___(-::atz‘-l-bz)l':2
‘ 1+a+b%
- 2 2
cz-f-(x2+y2)-_-‘-- 2= .a. zb 5 ?
S 1+a“"+b")
=c 1= 2 . .2
14+a"+b°
_ [(1+a +b2) @ +b9)]
- 1+a + b?
, 2 xZ 2 c
=X -yt = -
| T 1+d+bpr
14+ a2+b% = 5 Cz .
VTF TR = oR

| V2 _2_ —y?
':;Ej_Usmg (4) and (5) we: can Fmd a and b |

From (4)

e
a = 2 Vi+a®+b?
C !
X ¢
C .
VE_2_ )
T

V¥ - -y

www.FirstRanker.com
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b = 2Vira+p B "

oy

C\/;2 —xr -
= . -y
| — y

‘Now slub's:"_titufting _for a,b, ‘F+ a + b2 in (3), we get
s R ‘+- ¢

z = X = — - y+ _ —
- ‘[(czf-——.-xz-fyfz_ @—x?—yz VR o2 -y

= 2 T +
\/;z"xz y '-\[Cz__rz__yz \[Cz_xz__y
_= '_92_.3 y
‘fc2 —x —-y
R O
| Sqﬁ‘arin'g on both sides,
2 .

By =

Thls is the smgular mtegral.-_

14. (a) A tlghtly stretched strmg with fixed end pomts x =0

= [1is mltiaﬂy in a position glven by y (x5 0) =k (Zx

It is released from rest from this position.
Find the expressmn for the dxsplacement at any tlme

Solution- ¢ The -wave equation is

-_aiz,_l_é

0Xx c2 at

<

o
t\..)

www.FirstRanker.com



: FirstRanker.com

-'r'stranl:er s choice. ' : o
' www.FirstRanker. com - www.FirstRanker.com
~The solutlon 1S _ - _

'y = (A cos px + B sin px) (C cos pct + D sin pct) L (D

We have the follow;ng boundary conchtlons

-' Ly = 0 “when x = 0

- 0 whenx = /

»
=
i

Il

3 ﬁ“OWhent

0 (" initial velocity is zero)

4. yp (! -x) when t =0 (1mt1al shape is gwen)

pplying 'b'oundary_ conditions 1 'in [6))

= ('A cos 0 + B sin 0 ) (C cos pct + D sin pct)

= (A + 0) (C cos pct - + D smpct) - eos 0=1, sin 0=0]

s A=0 U Ccospct+Dsmpcr¢0

__ - . : . otherwise y becomes_ﬂ)
Substituting A = 0.in (1) |

Solution (1) becomes |
y = B sinpx (C cos pet + D sin pct) (2
i Applymg Gondltlon 2 in. (2)

0 = B sin pl (C cos pcr + D sin pcr)

ssinpl =0 (. B #0)
ut sifi ns = 0
pl = nn
. _ n_£
P = /]

www.FirstRanker.com
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Substltutc p=— in 2) ' | _W'F'rSt_Rank?r-?Q}}”

(2) _be:éomes

y =B sin”:';’__‘ (cCos”;“+Dsin“;“) O

To apply condltlon 3 dlfferentlatc (3) partlally wrt ¢

o2 g2 (oo (129225 e (152 25

Now applﬁng condition 3. we get

0 =B sinnj;x (wCSiﬂOn?c +Dcos_0n;::'c] .
' 0 ='B.Siﬁ njlrx (O‘*'Dny;c). - .[si_n 0=0, cos 0=1] -
Substitute D = 0 in (3)
'y =Bsin REX (oo BEE
= Bem T RS
= BC sin.nnx . co'snm;d |
=b sin 2 cos LEEL | (taking'BC = b)

I I

Usmg prmcxple of superposnlon the general solutlon 18 wrxtten as

s .n.s'rx"- nct
Sy =2 b, sin ;- cos. J[ _

Applyiﬁg'cohdition 4-in (4)

www.FirstRanker.com
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).‘f((-*x)— Eb sin J;_CQSO
n=1" :
R . nETX o .
= > b, sin 1 (U cos 0=1)
n=1" - *
R.H.S is half range sine series
- Its co-efficient by is given by
o 5 1 -_n-nl_
by = 7 Jf@)sin T de
T z
2 ! o p
=_7f/1x(1-'~x)_sin _Zxdr
24 Z o .. nm -
=T I Zx—_'xz)sin [-xdx '
0 L
: | nILX : - -
wy (L ( cos w ] j- smnj,”) - cosnjlrx
= 22| (e—x — L (-2 —
] | } _E}E’E (I—=2x) e +( .2) 3
o '_ | P I |
"0 0 | -
- R / _[A'pijiyi'ng Bernoulli’s fdrmula]_
A . | —2cos o
_ 24 1
1 ""n3'Jr3_ .
3
; __ Z “0
7 S o {,,‘ q_n_z@Jl
/ 3.3 17 '
. H JT : l 0
__ —4 17 [cmnﬂ,{ 050
== —= | cOos =——— — cos 0}
o {

www.FirstRanke
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= — 3'—[c0sn3r—f-'cos(}]'_ | -

nd AR
= S5 1" -1] . cosam = (=17

Case 1': When 7 is even (—1)" = 1

47 -
== 1-1]
3.3 [_ 1

Y
n33r3-' ]. :

Case 2 : When n is odd (——1)’.1 = -1

B Y A |
b = — (-1-1
n T 33 )

’ ;41F .
= 22 (-2
'_ n?’:rr?"( )
81 /2

113 3'153. :

-, The final solution is obtained by subétituting for by in 4)

% 2 S | _
y = 2 8? 13 sin'njlw,c cos‘n];a ["n takes only odd values]

14. (b) Find the solution to the equation ou = a’ —'E that

at . 6)(2' _ R
satisfies the conditions u (0, t) = 0, u(l, ) = 0, for t>0

' x ,0=x=<1/2
and u(x, 0) = {z —x, /2 <x<I

Solution : B
The heat flow equation is

_ ' 2 2
u = (A cos px + Bsinpx) . C _e_(‘cf.Pt S O

www.FirstRanker.com
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“The bounddry condmons arc : .

Lo u =0 'Whéﬂ.i" =0

- 1II. ‘u'_'==.0 _ I.IWhen_x = ]

| IIT. .u;= f(x) " wheﬁ-‘t =0

| Ap'p_lying boundary cona_itio'.n (1) vée get

. . ' 2 2,
0 = (AcosO + Bsin0) Ce *P*
0=(A+0)Ce®Pt.
| 22 | | |
B sin pxCe “pt | - . (2)
Applymg 1l in (2) we gct | |

: L
0 =Bsinpl (Ce”*P Y

sinpl = ()
pl =nx
. nx
/ K
‘Substitute p = f—‘—f in (2)
u =Bsntce [
| - —atntal
= BCsin®7 % e 0

www.FirstRanker.com
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www.FirsB%ﬁ(ﬁﬁ%ﬁn o www.Fir‘stRankér'.éd:r'h
ns ——t . o
b smn ] e ! ;(B(’. = b)
- 2n2 Jrzt .
2 Lonwx 2 PR .
= 2 bn' Sin l e l - (3) E
n=1 . : -

Appiying condition (iii) in (3) |

F@ = 3 basin® e

[ .
by = lgf(x)_sin ; dx

PI.TEJC

-2 [Py a4 [y a2
0 g U2
) 12 . ' s
...__....[J-x51n l dx+f(l“X)51n l—dx
L | 2
s
.  onmx Cnmx)]
| “— COS - sin "
- 2 B e =
A Y St
[ ' 12
L : 0
d
‘nax\|
__ —sm-}-—
nai
+ 1 —x) (“COS )“’( 1) | 2.2
| ﬂ_l_zﬁ_
| /2
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COSHIIX . RAITX - nmx . ATX l'- :
P sir o . CO$ ~—— sin’ _
- A I P 1.+-.1 _-
L e 252 4 " nax 2 [

[ 2 - l
! & ! 0 b 2
- - J 2

L= 'sin : ' '
nx? 2. o

3 The solution is

15 (a) (i) Fmd the z-transform of* 1

(n4~1)(n+z)

;S'()luti()li :

‘Apply partial fractions,

www.FirstRanker.com
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(n+2)(n+1) n+2 n+1

1 A@+D+B@+2)
(n‘+2)(n+1) o (ﬂ+-2)(n+1)'

1=A@+1) +B@n+2)

“Put n —-—1; we get

1=A(@ +B(~1+2)
“B=1
Put n '='h -2, we get

1==_A(2+1)+B(0)

1= A (-1

m+2)(mr+1) n+2 n+1 .

| 1 | r 1]
Z[(n+2)(n+1)] _Z [n +2+n+1]
2fr] 2]

) -1 . ..;.'_ P .
._ng n+ZZ +z[logz__1

g

I

[BY formula Z { + 1] =z Llﬂg 7 = 1]

13 (a) (u) Using Z-transform solve the difference equatmn |
yn+z+2yn+1+yn'-_~ n gwen Yo =0=y.

Solution :

Lety = Z [yyl

www.FirstRanker.com
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Taking Z-transform on both suics ' T

Zlyaol + 2 Z ] + zml?-. Z [n]

oy o |
[»"“‘.)’-O_"“";l] "”"2[20’“‘)’0)]‘3‘)’ z
o T BRI @—D
Applying yo = 0, y; = 0 R [Z (n) - Z ]
T S : (Z—l)

P @emany - 2

| (z ~ 1)

=17 ¢+1)°

I.J’n' = 71 | Z 1
b4
(2“1) (z+1)

il

| .Let F ) =

We can ﬁnd the inverse z transform usmg residue method

"'__:C_onszdcrz g (Z) =l oz
| | (z~ 1)@ +1)?

zl‘l

-1ty
=8@)

i:_Equating_ the denominator to zZero

G- =05  @+1? -

Z"': L1 z = =1, =1

www.FirstRanker.com
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t,Sldl]e at z = 1, 1 1s g&wmﬂij&stR’anlker.com } ww'w.Firs_tRanker.com
L.t 4 (z-'l)?‘. — gn- 5 .. Lt Ea (z—-a)zg(z) |
o
Lt —
z-> Idz (z + 1)
(z+1) nz" —~z" 2(z+1)
z—rl o (z+1)

_ a+1fnaf‘1 a)2a+1)
1+1)° B

T e R ¢V i
ot

Al - @]

16
SRR .lln_.l-—.-ln-.' | RSP | -
-2 =0 et -y
_ n__—l'
4
Residﬁe‘at z - —1, 41 i'S"givc'n by,
R
| z
dt @+n
z»~1& | &—1H2+D
n '“
i Lz :
oz -1 dZ (2’—1)
"y (z«-l) n" 7t —2"2(z - 1)
2= —1 ' {2—1)

NG 1-1)%n (- By 2(- -1
(~1—-1) |
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(2)“() (1)2(2)

(-2

_ 4 (=) - (-1 (g
16

an (=" Tl gy
T

R T G C

A

(=D + (=)™
T g

_ (=)"[1-n]
‘ 4

.-..y =..z;1 o z-. 1
T e+ e- )
x_-ﬁ”—;—llq-(—-l)“ﬂTl_-

n —

1 ~
3 [1_.(_1) ]

Yn =

WWW. FlrstRanker com

= (41" (-1
=D

= (A + Bn) 2"

(5. (b) (i) From t_hé differenc'e- equation from y (n)
Solution S R
' leen Vg = (A ‘+: B n) 2%
Yn = A (2“) + Bn (2‘*)
Re placing n by n+ l we get |

Ve = AP :“_ + B (n+1) @"*!

- (1)

www.FirstRanker.com
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Dividing by 2, -

Bt sersBEin@  -O

Replacing 7 by n+2in (1) we 'ge'f |
| Yn+2 = A (-2)-{1}_.2 + B (n +'2) (2)“-*2
' J’n+2“A(2) (2) + B (n+2) (2) (2)

Ya42 =A (2) (4) + B ("+2) @" (4)

Dmdmg by )

Yn+2

p =AQ"+B@E+2) " | -3

Considering the determinant of 'cbéfﬁ'ciént of A ()" and B (2)".

7 | _\ n ]
Yn+1 S
5 1 n+.1_ =0
Yn+2 '
1 +2
»\4 ) n .

T Yn+1 = }’n"_+2] DS |
W@ +D -+ -1 [[ : ](n+2)-—[ : ‘/(n+1)]
I o -.Vn.+1 Yn+2 __.
' +n[2 - 4}-—0 |
V-n [n+2—-n-— 1] -1 Uy“,;l] (n +2) — {Xﬂﬁ} (n + 1)}

: | | o ' P ‘:Yn+i“Yn+2:‘ ;:.0

‘ 2 _4 B
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| y 1 ) .
o — n + (n +2) + n+2( n+1) + .)’.112+1__.ny,;.+2_=.
'4yn"—;zyn+'l(n+2)+(?n+2_)(n_+1)+2nyn+1"HYn+2 '.0

2yn+1(n+2)+0’n+2)(”+1)+2’1)’n+1 nyﬂ+2~—0
Yo = 290 41— by 41 + Y p o+ Vo s 2t Zyp 1 —nyy 0= 0

yn_+2“4)’ﬁ+1+4yn =0

FIE
@—n@~mfl

15 (b) (ii) Usmg convolution theorem ﬁnd z
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