Solutions of Mid-term

April 18, 2016

1 Solution 1

From the frequency convolution property, we obtain

F2(8) 4= 5 F(w)* F(w) 1)

Because of the width property of the convolution, the width of F(w) % F'(w) is twice the width of F(w).
Repeated application of this argument shows that the bandwidth of f"(t) is n.B Hz (n times the bandwidth

of f(t)).

2 Solution 2

Figure 1: z1 * 22

3 Solution 3

#(t) = 3 (5)"(ult —m) —ult —n— 1))



Apply Laplace transform, we have,
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This transform converges if
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which gives,
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Figure 2: Pro. 4

At first,we have

f@&) =i1(t)+v1(¢)
vi(t) = wo(t) + vp(t)
vo(t) = ia(t) —vi(t)

Apply the Laplace transform, we have

which gives,




then we have the transfer function of system,

1
He) = et
h(t) = sin(t)e tu(t)

and if f(t) = te tu(t),then

1
(54 1)2(s2 + 25 +2)

then the output is

vo(t) = (te™" — e sin(t))u(t)

5 Solution 5

Take the Fourier transform of h(t) to obtain the frequency response,

H(jw) = e 34T 4 cemIwT2

= e_jWTl (1 + Ee—jW(T2—T1))
The magnitude function

[H(jeo)| = [T |1 4 ce =T

= 1\/(1 +ecosw(Ty — T1))2 + €2sin® w(Ty — T1)
= /1+2ccosw(Ty — T1) + €2

oscillates between 1 + € and 1 — € with a period (in w) of 27 /(T5 — T3).From the magnitude plot, we can
see that € ~ 0.2 and 27 /(T; — T1) ~ 1500/2,s0 that To — Ty ~ 1aa5.
The angle function is

LH(jw) = —wTy + £(1 + ee 7«(T2=T1))

Since € is small compared to 1, the first term dominates the second, which oscillates about an average
value near 0. Thus we can estimate 77 from the average slope of the angle plot,

Vs
= 1500 =0.0021
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