2704: Signals and Systems

Homework #7

Solutions
4) (a) Bandstop (see below) (b) Lowpass (see figure on page 399 in text for explanation)
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(c) Bandpass (see figure on page 399 in text for explanation)
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7) (a) H(f) = sinc(f) 2> h(?) = rect(r) Not Causal
(b) H(f) =sinc(le” >  h(f) =rect(¢-0.5) Causal
(¢) Hjw) = rect(w) > h(¢) = L sinc [Lj Not Causal
2 2

(d) H(jw) =rect(w) e’* =  h()= L gine (gj Not Causal
2 2r

() H() = A
(e) H() = Ae’™”

h(?) = Ad(¢) Causal
h(t) = Ad(t+1) Not Causal
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9) (a)

Excitation. v,(¢) - Response. v, ()
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(b)  Excitation, v,(7) - Response, i.(7)
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(c) Excitation, v{f) — Response, Vg(¢)
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(d)

Excitation, 1,(7) - Response, v, (7)
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12. (a) An RC lowpass filter with R = 1IMQ and C = 0.1 yF. From the notes,
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24)(a) H(jw)= Jiw — h(t) = sgn(?) Not Causal

3

10 5
b) Hjo)= —>h(t)==e >u(t Causal
(b) H(jw) o1 jan D=5 ) u
() H(jw)= j‘ = 42 — h(t) = e sin(4t)u(t) Causal
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e) Hjw :—e_"”z—e_""—ﬂlt :e_3tsin4t—1 u(t —1) Causal
© HUo)= 5 e (jo+3F +16 () = D=
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26) (a)
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v, (1) C,=1pF C,=0.1 pF =< ‘el
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The transfer function can be found in multiple ways. One way is to think of
this circuit as two voltage dividers. The first voltage division is from the
excitation, v, (7). to the voltage across the first capacitor. The second voltage

division is from that voltage to the response voltage, v, (7).
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(b)
R,=1kQ R,=10kQ
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- O

Think of the transfer function as the transfer function from the excitation to
the current in R, times the transfer function from the current in R, to i, (7).
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(c)

C,=1pF C,=1uF
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(d)

C,=1uF R,= 10 kQ
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(e)
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Write two nodal equations and solve for the transfer function.

Summing currents to zero at the middle node and the night-hand node,

V (jo)joG + joC, + G- V,(jo)joC - Vy (jo)jec, =0
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