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RGPV SOLUTION BE-3001 (CE-TX) MATHEMATICS-3 JUN 2018
1.a) Obtain the Fourier series for the function: f(x)=x in the interval (— T, 7[).
Solution : Given: f(x)=x, 7<x<7w ..(1)
Here, 2L=r—(-n)e2L=27 =L=n
Suppose the Fourier series of f(x) with period 2L is,

a, < nTx) <, . (nwx
=—+ CcoS + > b sin
f(x)zga”[sz”[Lj

n=1

= f(x)=%°+2ancosnx+2bn sin nx [Since L=7 ] .2)
n=1 n=1

Now, a,= %rﬁ f(x)dx = %rﬁxdx

= =0 [Since x = Odd]

= a,=0

and a, = lr f(x)cosnxdx= lJ‘ﬁxcos nxdx
7Z' - 72- /4

= =0 [xcosnx=o0dd ]

and b, = lr f(x)sin nxdx= lJ‘ﬂxsin nxdx
i pRad

27
= :—I xsin nxdx [ xsin nx = Even |
T 0

2{ ( cosnxj ( sin nxﬂ”
= =—| x| — —2x| =—
s n n 0

= b, =3H—ﬂ—o}—{0—0—o}}z—ﬂ

T n

Putting in equation (1), we get

f(x):0+0—iﬂsin nx
n

n=1

= | f(x)= 2[

sinx_sin2x+sin3x
1 2 3 7

b) Obtain half range sine series for ¢"in the interval O<x</
Solution : Given: f(x)=e"; O0<x<l

Here L=1
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Suppose the Half range cosine series of f(x) is

Fl)= Zb sin (mzxj
= f(x)zibnsin(m;xj

2 ¢ . (nrx 1¢ . (nrx
Now bn=7'|;)f(x)sm( ; jdx=ZLe sm[ ; )dx

Putting the values in equation (1), we get
Flx) = i [1 ] nwx
Tt l2 !

2
I
2.a) Find the Fourier transform of F(x) = {O

Solution : Given the function F(x) =
0 ; |x| >a

The Fourier transform of a function F(x) is given by

“F (x)e™ dx

1

f(P)—EJ_w
1 Ide _ eipx a

R \/_j \/2_[119}
1 (2}{6”’“—6”’“} \/Esinap

= = = - | =

\/E p 20 T p
f(p)=\/zsmap

T p

Thus,
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Answer

X< a

X< a

1 ; —a<x<a

[Since L=1]

(D
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—ax

b) Find the Fourier sine transform of f(x)=

—ax

Solution : Given, f(x)=

By Fourier sine Transform,

{fol= \Ej: f()sin sxdx
T

S I[x

Differentiate w.r.t. s, on both sides, we get

e
- AP [l i sekic= |2 e J (xcosse)ds
= = \fj cossxdx-f{( )+S2{acossx+ssinsx}I

Integrating both sides, w.r.t.s, we get

zg{t(_ﬂ @

For the initial condition, putting s =0, then ¢ =0

jsin sxdx =1 .. (D)

from (2), we have

R
- F(s):ﬂm—l(gﬂ From (1

3.a) Find the Laplace Transform of the following functions:

e’ —1

a

(i). 6sin 2t —5cos2t (ii).
Solution : (i). L{6sin 2¢—5cos Zt} = 6L{sin 2t}— 5L{cos2t}

2 12—
=6 — -5 2p =— P Answer
p +4 p +4 p- +4
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a
_l{ 1 _l}_ p—p+l
alp—a p ap( P Cl)
1
= Answer
ap( P~ a)
b) Find inverse Laplace transform of the following functions:
. 1 .. 35—2
1). — 11). —
® s> —6s+10 @ s?—45+20
Solution : (i). L™ {;} o N [By First Shifting theorem|]
T s*—6s+10 (s—3) +1 g
— e3tL—1 1
57 +1
=¢’sint Answer
(i1) L' {L} =L M [By First Shifting theorem]
' s?—4s+20 (s—2) +16 g

= ¢”[3cos 4t +16sin 41|

4.a) Use Convolution theorem to find L‘{

1
(p-2)(p +1)}

1
and g(s)=——
b2 g(s) il

Solution : Suppose f(s)=

L'{f(s)}="L" {#2} =e = F(1)

and L'{g(s)}=L" {L} ¢ =G(1)
p+l1
By Convolution theorem of Inverse Laplace transform, we have

L {f(5)g()}= [ FG(t-xdx

3 ! _ ([ 2x ][~
L {m}—j{)[e ][e( )]dx
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Lo
Thus |L {;} 1 [ez’ — e"] Answer
(p—2)p+1)) 3
b) Find Laplace transform of the followings :
@.  Lie'sin’¢f Q).  L{sinar}

. 1
Solution :  Suppose F(f)=sin’t= E(l —cos2t)
Taking Laplace transform on both sides, we get

L{F(0)}= %L{l—cos 2t}

11 p |1 pP+4-p’
2l p pP+4| 2 Pip2+4i

: sz—él) = f(p) [Say]
Using first shifting theorem, we get
Lie'sin*t}= f(p—1)
B 2 N 2
“(p-Dl(p-1)74] (p-1hp*-2p+5)

(i1).  Suppose F(t)=sn at

Answer

L{F()} = Lisin at}=—~

=f(p)

2 2
+a

Differentiating w.r.t. p, on both sides, we get
! 2 2a
fp=a| -t =
(p*+a?) | (p*+a?)

Again Differentiating w.r.t. p, we get

f"(p)z—za{(l*+az)2-1—P(P2+az)(2p)}
(p*+a’)

"y =2 p’—a’ :2ap2—2a3
= f"(p) a{(p2+a2)3} (p2+a2)3

By multiplication of #* in Laplace transform, we have
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L FO =17 f"(p)

2ap® -2a’
(p*+a’)

5.a) Show that the function ¢* (cos y+isin y)is an analytic function. Find its derivative.

= L{t2 sin at}= Answer

Solution: Suppose f(z)= e"(cos y+isin y)
= u+iv=e*cosy-+ie’siny
Equation on both sides, we get

u=e'cosy and v=e'sin y

Partially differentiating with respect to, x and y, we get

—u—e)‘cos —V—e"sin
ox Y ox Y
ou ‘. ov
—=—e'siny —=e"cosy
oy

Clearly, 6—2@ and 8_14:_@

Therefore, C-R equation is satisfied, then given function is analytic everywhere.
Since f(z)=u+iv

Partially differentiating w.r.t. x we get

. ou .0v
fix)= o +1i e
= :e"cosy+i(exsin y):ex(cosy+isi11y)
= =e'e” =" =¢" Answer
b) Show that the function u(x,y)= x> —y® +2y is harmonic and find its conjugate.

Solution: Given : u(x,y)=x*—y* +2y

Partially differentiate successively w.r.t. x and y respectively, we get

ou 0’u
Oox * Ox? M
2
and a—M:—2y+2 = 8—22—2 ...(2)
Oy oy

Adding (1) and (2) we get

O, o _

§+@y2 2—2:0

Hence u is harmonic function.
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Now, dv= @dx+@dy

ox oy

= dv= _Ou dx+a—udy
Oy ox

= dv= —(— 2y+ Z)dx + (Zx)dy
= dv=2y—2)dx+(2x)dy
Integrating on both sides, we get

v=.[ (2y—2)dx+j (2x)dy +c

= =2xy—2x+2xy+c

Thus, |[v=4xy—-2x+c Answer

eZ

6.a) Evaluate Icmdz, where C is the circle |z| =2 by using Cauchy’s integral
z—1f\z—

formula.

Solution: Given, [ =.[ Ldz
Jem)emn

The pole of integrand is given by,
(z-1)z—4)=0=>z=1,4

Now, z=1=>|x=1<2 [Lies within C]

and  z=4 = |§=4>2 [Outside of C]

By Cauchy integral formula,

eZ

Z

(Z—l)(Z—4) z—1
= =2ri e }
—Z_4 z=1
1 .
N g e :|=27Z'l€
1-4 3
e’ 2rie
Thus, L (Z_l)(z_4)dz=— 3 Answer
2
b) Find poles and residues of the function ( 1)( ¢ 2)( 3)
2—1)z-2)z—

2
Z

(e-1)(z-2)(z-3)

Solution : Given f(z)=
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Taking, (z - 1)(z - 2)(z - 3) =0

= z=1,2,3 are simple pole of order 1

@ [Res f(2)].., =lim (z-1)/(z) =lim (Z‘D{(z—l)(zz—z)(z%)}

. z* 1 1
_ lm _ 1 A
- 1 (z-2\z-3) (1-2)1-3) 2 fswer

(). [Res f(2)]. ., =lm (z=2)f(2)=lim (z—z{ ; _1)(;_2 e _3)}
= e e Arener
(i) [Res f(2)]., =lm (z-2)f(z) =lm (z—3){ - 1)(ZZ_22)(Z _3)}
SO S S Answer

-3 B-)6-2)

7.a) Find the real root of the equation x’ —5x—7 =0 which lies between 2 and 3 by the
method of false position. (Upto 3 iteration).

Solution : Given:  f(x)=x"—5x—7

Since root lies between 2 and 3, then

Taking x=2 f(2)=2°-5(2)—7=-9(-ve)
and x=3 f(3)=3"-5(3)-7=5(-ve)
Therefore, the root lies between 2 and 3.

1** Approximation :

Say, a=2,b=3and f(2)=-9, f(3) =35, by False position formula,

L) -bf@) _2f()-3/2)
L) -f@  fB)-f(Q2)

_25)-3(-9) _
= 5= 00) —2.6428

£(2.6428) = (2.6428)" —5(2.6428) — 7 = —1.7556 (—ve)

So, the root lies between 2.6428 and 3.

2" Approximation :
Say, x, =2.6428, b=3 and f(2.6428)=-1.7556, f(3) =5, by False position formula,

_ x5 f(B)=bf (x) _ 2.6428f(3)~3f(2.6428)
J®B)=f(x) J(3) = f(2.6428)

2
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L 2:6428(5) —3(~1.7556)

=2.7356
? 5-(1.7556)

£(2.7356) =(2.7356) —5(2.7356)—7 = —0.206 1 (—ve)

So, the root lies between 2.7356 and 3.

3" Approximation :
Say, x,=2.736, b=3 and f(2.7356) =-0.2061, f(3) =35, by False position formula,
X, f(b)—bf(x,) 2.08126f(3)-3f(2.08126)

3

f )= f(x,) F3)—f(2.08126)
S - 2.7356(5)-3(-0.2061) _ > 7460
5-(~0.2061)

Required root after three approximations is 2.7460.

(b) Apply Newton-Raphson method to solve 3x-cosx-1 = 0 (upto 3 iteration only).

Solution : Given : f(x)=cosx—-3x+1
Taking x=0, f(0)=cos(0)-3(0)+1=2(+ve)
and x=1 f(d)=cos(1)—3(1)+1=-1.4596(—ve)

Therefore a root lies between 0 and 1 and it is nearer to 1.
Now, f'(x)=-—sinx-3

1
Taking X, = O% =0.5, such that £'(0.5)#0

The n'" iteration formula of Newton-Raphson method is,

KXot =X — f(x”)
f'x,)

cos(x,)—3x, +1
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= X =X + (1
n+l n Sin (Xn )+ 3 ( )

Iteration table :
No. Value | The value of x Iterative formula
Tteration of for next iteration cos(x)=3x, +1

x_ Where n=0, X=X, + -

n " sin(x, )+3

1,2.....

1 0 x,=0.5 . :x0+cos(x0)—3x0+1
sin (x, )+3
s x, =0.54 SOOI FL_ 4 (514
sin( 0.5)+3
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2 1 x =0.608518 | +Cos(x1)—3x1+1
27 sin(x)+3
cos(0.608518)—3(0.608518) +1
= x, = 0.608518+ = 0.607101
sin (0.608518)+3
3 2 x, =0.607101 | +COS(x2)—3x2+1
P sin(x,)+3
= 0.607101+ c0s(0.607101)—3(0.607101)+1 0607101

sin (0.607101)+3

Hence, a real root of equation is 0.60710 correct to five decimal places.

8.a)
iteration only).

Using Bisection method, find the root of the equation x’ +x—1=0 near x=0. (upto three

Solution : Suppose f(x)=x"+x—1 (1)
Taking, x=0 f(0)=0°+0-1=—-1(-ve)
and x=1 =1 +1-1=1(+ve)

Clearly £(0).£(1)<0

Root lies between 0 and 1. Say a =0 and b=1

1. First Approximation :

SRR

Putting in equation (1), we get

£(0.5)=(0.5) +0.5-1=-0.375(-ve)

Clearly £(0.5).£(1)<0

root lies between 2 and 2.25.
3. Third Approximation:
_a+x  2+225

2= =2.125

Putting in equation (1), we get

£(2.125) =(2.125)* =2(2.125)—5=0.3457(+ve)

Clearly f(2).f(2.124)<0

root lies between 2 and 2.125.
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b) Find a Fourier series to represent f(x)=x—x’from x=—7to x=r

Solution : Given: f(x)=x—x", —7<x<7x (1)
Here, 2L=r—(-r)ie2L=27 = L=x

Suppose the Fourier series of f(x) with period 2L is,

a, < nTx) <, . (nwx
=—+ coS + > b sin
f(x)zga”[sz"[Lj

n=1

= f(x)=a?°+2an cosnx+ > b, sin nx [Since L=7 ] .2)
n=1 n=1
Now, aolr f(x)dler (x—xz)dx
Ve T
1 T 1 T 5 T 5 . )
= :—I xdx——j X dx:O—Zj x“dx [Since x = Odd and x~ =Even]
Ty T 0
37* 2
= a0=_2x— ——2 3—0]:—272-
3], 3
1 7 1 T 2
and aq, =—J. f(x)cosnxdx:—j (x—x )cosnxdx [ xcosnx =o0dd]
/s T
1 T 1 T, T 5
= :—I xcosnxdx——j X Cosnxdx:O—Zj x° cosnxdx
T T 0

. :_g{xz(sm nxj_zx(_ cosznxj+2(_ sm;axﬂ
Vs n n n .

= a =—EHO+M—0}_{0_0_O}}_M

n
T

VRS T Y
and bn:;J._” £ (x)sin nxdx = j (x xz)sm nxdx

-

1 ¢ . 1 ¢ . 2 ez .
= =—I xsmnxdx——j xzsmnxdx:—J xsin nxdx—0
7[ - 7[ - 72' 0

2{ [ cosnxj ( sin nxﬂ”
= =—| x| — —2x| — 5
T n n .

= bn=zH_ﬂ_o}_{o_o_O}}=_2(—1)"

T n n

Putting in equation (1), we get

f(x) =—7T2 —i4(_1)n cosnx—i 2(_1)n sin nx

2
3 n=1 n n=1 n
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Answer

2 . . .
N f(x):—ﬁ—+4 cosx_00522x+cosz3x_m 4o snx  sin 2x+s1n3xm
3 1 2 3 2 3

skskoskoskok

Please Promote rgpvonline.com on facebook
If you want word(doc) file of this solution send

whatsapp request m2junl8sol to 9300930012

rgpvonline.com



