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Fall 2015 — EE312

Homework #6 Solution

3.3. The given signal is
z(t) = 24 %gmms s %e-m:m: ~ 25T/ . gje ORI
- %,:m-m« + %c-mhmc — 2 M2/ . e sNAR/O

From this, we may conclude that the fundamental frequency of z(t) is 2x/6 = /3. The
non-zero Fourier series coeficients of z(t) are:

1 = :
ag = 2, 62 = G2 = 7, as =a.y = —2)

3.4. Sincewy =, T = 2x/wy = 2. Therefore,

2
ag = 2 ] z(t)e %" dt
2 )y
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3.13. Let us first evaluate the Fourier series coefficients of z(t). Clearly, since z(t) is real and
odd, a, is purely imagioary aad odd. Therefore, ag = 0. Now,

o = 1 f z(t)e™ 1= /Bke gy
8/

8
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Clearly, the above expression evaluates to zero for all even values of k. Therefore,

_{o k=0,%2 %4, ...
Ot I k= 1,43,35,...

When z(¢) is passed through an LTI system with frequency response H(jw), the output
y(t) is given by (see Section 3.8)
o0

() = 3 ayH(jkug)ethont

|

where wo = 7 = ¥. Since a; is non zero only for odd values of k, we need (o evaluate the
above summation only for odd k. Furthermore, note that

sin(kw)

H(jkuy) = H(jk(x/4)) = ®n/4)

is always zero for odd values of k. Therefore,
y(t) = 0.
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3.20. (a) Current through the capacitor = C2.
Voltage across resistor = RC d,
Voltage across inductor = w—ﬁl
Input voltage = Voltage across resistor + Voltage across inductor + Voltage across
capacitor.
Therefore,
z(t) = Lc‘fdlt(ﬁ + RCY 4y

dt
Substituting for R, L and C, we have

d’y(2)
217
(b) We will now use an approach similar to the one used in part (b) of the previous problem.

If we assume that the input is of the form e’*!, then the output will be of the form
H(jw)e™!, Substituting in the above differential equation and simplifying, we obtain

1
—w? 4 Jw+1

+ d—y&(‘ﬁ + y(t) = =(1)

H(jw) =

(€) The signal z(t) is periodic with period 2x. Since z(¢) can be expressed in the form

1 1
—oaw/2m)e _ __ p=i(2x/2m)

the non-zero Fourier series coefficients of x(t) are

. 1
a=a_ = EJ—

Using the results derived in Section 3.8 (see eq.(3.124)), we have
y(t) = ayH(G)e' —a (H(=j)e "

(1/23) (G — Ze™)

(=1/2)( + &™)

- cos(t)

I

3.22. (a)s) T= l.ao=0.6gl'di-:):.k¢°-

(vi)T =4, wp =%/2,80 = 3/4 and
e~ 1%/ gin(kn/2) + e=7**/4 sin(kx/4) vk
a. = k’ ' .
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$5oftware Problem 1

omega = [-10:0.1:10]; % range of frega
H = sin({4*omega) . /omega; ¥ freg resp
plot (omega, H) ;

ylabel ("H(j\omega)');

xlabel ("\omega (rads/a)"):

k= [-12:12];

omega 0 = 2*pi/8; % fundamental

k omega_0 = k*omega 0; % harmonics

H k omega 0 = sin(4*k_omega 0)./k omega 0; % freq resp @ harmonics
held cn;

plot(k omega 0,H k omega 0, 'rX'});

hold off;

grid

o (rads/s)

Yes, the frequency response at the harmonic frequencies agree with my result in 3.13.
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2) Software problem 2:

o (rads/s)

Below is the table where column 1 is the list of w and column 2 is the list of the corresponding H(jw):

w H(jw)

(5] 4 .0088
1.9000 0.5094
3.5000 0.2830
4.3000 -0.2318



