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" 'MPZ 4230 - Assignment No. 03 — Academic Year 2008

(a). Define a Fourier series of a function f(x) for -L <x < L with period 2L.
(b). ,
-1 ;-m<t<-—
Let f()={1 ;-L<t<t
2 2
-1 ; —<t<m

(1). Sketch the graph of {(t) _
(i1). Classify the function f{t) as even , odd or neither even nor odd
(iif). Obtain the Fourier Series expansion of {t).

(iv). Show that 1—l+l—l+ ....... ==
3 5 7 4

. (a). Determine the given functions are odd, even or neither even nor odd
). f(t)y=t
(). fit)=1*
(iii). fit)=1
@iv). f(t)=sint
o). f)=¢++¢

(b). Obtain a Fourier Series for the function f(x) = | cos x |.
Where -n<x<m

I). Motion of a body with coordinate y(t) is periodic with period 2= and satisfied the following differential

equation.

d’y dy
—=4+0.02—=+25y =1(t
ae g "By

Where the force f{t) is 2n period and

t+E -t<t<0
f(t) =
—t+E O<t<rm
4

. Use the RLC series circuit model to determine the capacitor voltage and current in a circuit with L=101
R=10008) , C=10uF,and E=3v, assuming that the circuit is initially at rest. '



“(05). Find the radius of convergence of the following power series.

. > n"x” | ). > ~

n=l n=0 nl
o (_1)2n+l X1n~1~1 ) © (X _ 1)n
(i) ,,Zn (2n+1) ! aw)- Z‘, 2°(2n+1)

e, (x-1)
M 2wy
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01). (&) )= a?"—t—z‘a"cos nx - ansin nx

1 L
Where ag= E_IL f(x)dx

1L

nax

a =—1| f as ——dx
. L_IL (x) cos —
1k nmx

b, =—I f(x). sin —dx
L L

(b).
3 E(t)

v

= A t

(c}. f(t)=1(-1)

- f(t) 15 a even function
a, =ln j £(t). dt
-7 P .
LT Sra +lj 1dt+-1—f ~1dt
T Tt TC

a, 1L I f(t) cosnt dx

bl 1}

1 _% % T
=— j —cos nt dt + j. cos nt dt —l—j—cos nt dt
“ A 4

A

-




__l[sin nt]% +l[sin nt}i _l[sin nt}Ir
T 1 - i n _fzt T n %
wl.(nn). I.nn.[nn)
="|sin | —— |-sin(-nn) |+—]|sin——sin| ——
n 2 nm 2 2
2[ . nm . } il . nm . HTC1|
=" | —sin—+sin nr {+—| sin—+SmM— |———
nmw nt|’ 2 2 nmr
= —1-|i—25inmt+ 4sin31£]
nm 2
= 4mtsin£c-
2
4 —4 —4
8= a,=0 aazg a,=0 8=
f(t) :fk{cost—mS3t cosSt_cos7t+ ............. il
T 5 7
(iv). when t =0 ) =
Al 11 1 1 ]
1] = —|l——4+=——+—+...
T 3 5 7T a
T 1 1 1 1
— = ===t =t
4 35 7 9

(02). (a). (). i =t

f(-) = -t
)=t
f(t) = -(-t)

~. f(t) is a odd function
Gi). fiy =1
f(-t) = (-t)* = *
(1) = f(-)

. f{t) is a even function



(iii). fH="1
f-t) = (£ =t
f(-t) =t
f(ty =-f(-1)

. f{(t) is a odd function

(iv). ft)=sint
£() = sin{-t) = -sin t
-f(-t) =sint
£(t) = -f(-t)

. f{t) is a odd function

V). =2+t
f(-t) = (-7 + (- =2 -1
)=+t
ft) =f(-t) = -f{-t)
. £ (1) is not a even nor odd function

(3). Replace f (t) by its Fourier series

f{t)y=ap+ Za" cosnt +an sin nteo

n=1 n=]

T
t+— ~n<t<0
f=y %
—t+-7~ D<t<m

-



- .
—t+—= —m<t<0
f(-t) =
t+— O<t<m
2

f(t) = f(-1)
.~ f{t) is a even function

Soby=0

1 1Y
ao=gj' £(t).dt

a, =lj‘f(t) cos nt dt
Tc-—-r:

0 T :
=1I [t+£)cosntdt+lj [—t+£]cos nt dt
i 2 T 2

1 [sin nt

2

0 0 .
] -—l I tcosnt dt+l[Smrlt
o T 2 n

0 0

B tsinnt | N cosnt | tsinnt}"_[cosnt}n
nm |, | m® ., nr |, | m® |

!
} +—jtcosnt dt
n g T

0 ;niseven

:n is odd

2

13



Then differentiate unknown Fourier series
y(t) = Ag + Z(An cosnt+B, sinnt)

n=l[
then

y'(t)= i [n B, cos(nt) + (—nAn ) sin nt]

y'(t) = i [(— n’A_ cosnt+ (— n’B, )sin(nt))]

n=i
Then
y"+0.02y'(t) +25y =254, +y. (-n’A,+0.02nB, +25A, )cosnt
n=]
+>. (-n’B,-0.020A, +25B, )sinnt

n=I

Comparing (1) and (2)

25 Ap=0
S A= 0
For the sine and cosine terms with even n we have
(25 -1%) Ay +0.02n B, = %mz DU (:
0.021n Ay +(25-1%) Ba=0 U 7'y
A=B,=0
For the sine and cosine terms with odd n, we have
(25-n%) A, +0.02nB,=0 SO o'
0.02nAx+(25-0%) B, =0 cememememannnn— (6)
Solving (5) & (6)
4{25-n’
e )
n‘n[(?_S—nz) +(0.02n) ]
B =— 0.08 i

nn[(ZS —n’ )2 +(0.02n)’ _|
Then we have obtain solution in the form

L2



y(t)= > (A,cosnt+B, sinnt)
=l
Where A, and B,, are defined by the above formula depending on n

n Aq B,

1 0.0531 0.0000
3 0.0088 0.0000
5 0.0000 0.5093
7 -0.0011 0.0000
9 -(.0003 0.0000

(04). Application of Kirchhoff’s voltage low to series circuit yield .

Vo+Vp+Vc=E e esmema= (1)
LY iR Q-
dt C
By differentiating
d_lj +RE ld_Q O
dt? dt C dt
di Rdi 1.
-+ +
d* Ldt LC
di 1000 di 1
+ —+
dt? 10 dt 10x10x107¢

=0

General solutionis _i= Ae™

g AAeM
dt

d2 KIA At
dt?

A2 AeM+ 100 & A 10 AeM =0
AeM A%+ 100 +10% =0
—100++/10* —4x10*

2
 —~100+1004/-3
2
=_50 £5043 i
= & (A cos 50 /3 t+Bsin50v3 1)

A=

When t=0 i

0 = 1 (Acos 0 + B sin 0)
A=0 4
i=e%"Bsin 5043 t



91 _ gl 50e sin 5043 t+€™ 5043 cos 5043 t]

t=0+ E:&

dt L

3
— =B, 5043
10 ]

3
50043
_\B

500
sAt) = —%smSO«fte

\/_ 50t .
56@ |:—SOSII'1 5043 t +50ﬁ cos 50\/5 t:l

di
d

By (1)

VC=E V]_ VR

=3- LEl-l—lR
dt

=3—10;/_T::)e'5°' [—SOsin 50+/3 t +504/3 cos 5043 t]—lOOOxgx{)—%Sin 504/3 te™

=3- l3 cos 5043 e - /3 5in 5043 te‘s'J
=3¢ (3 coS 50\/5 t+\/§ sin 50\/5 t)

(05). (1). by using ratio test

n+l n+1
D i (n+1} term =limn_m( +n1) :
n term n X

_ |n+1"n+1‘|x|

B

lim,__ [ﬂ_ﬂj (n+1) [¥

n
- o x|l

Radius of convergence is R=0
Series converge when x =0




(ii). by using ratio rest

1 lim, __ (n-+ 1) term
R n term

xl‘l-l-[ n[
(n+1) " x"

n—w

=lim___ —E-—l X |
n+l]
=0 l X ISI
Radius of convergence is R = o
Series convergence for all value of x
(iif). Using ratio test

1 (n+1) term| l x*n (211"*‘1)![
B pae— —hm“*"“](znw)! S
1 X
o (2n+3)(2n+2)
fm_ |— %
T T Ton e 6
=0’le$1

Radius of convergence is R =
Series convergence for all value of x

(iv). by using ratio rest

1_. | (a+1) tem | ()™ 2"(2n+1)
R " nterm | o 2" (2n+3) (x-1)"
=Hmn_m_M_| x_ll
2(2n+3)
1]
= <1
2

Radius of convergence is R = 2
Open interval of convergence -2<x-1<2
-1<x<3

{v). by using ratio test

(n+1) term | (x—l)l1+l n(n+1)'

Lim, ., n term | m““’“}(nﬂ)(n-l-fl) ' (x-1)"
. n
=hmn_m (X—l) . 'I'm
=|x—1 |_<.1

Radius of convergence isR = 1
Open interval of convergenceis 0 < x < 2




