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1.Let y(t)= h(t)*d(t-1/1000) +L(t)*d(t+1/1000), where h(t) is an ideal low pass filter with 2kHz
bandwidth and d(t) is a delta function. The “*” sign means convolution operation. Find the two-side
spectrum of y(t) and sketch it.

2.Let h(t) is the impulse response of a LTI system. In real world, how we to get h(t) of an unknown
system? Why h(t) is so useful for us to analyze a unknown system?

3.The message signal, whose spectrumis M (f)= H(ﬁ) , is passed through the system shown

below > where IT(f)=rect(f) isthe rectangular function °
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Assuming that f, >>W > the bandpass filter has a bandwidth of 2W centered at f, and the lowpass
filter has a bandwidth of W - Sketch the spectrum of the signals x(t),y,(t),y,(t), y;(t)andy,(t) °
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4.An FM modulator has the output: X (t) = 50cos[w.t + 27K, J.; m(z)dz], where the frequency

sensitivity is k, =20Hz/V, and the input message signal is m(t) = 21—1(%) - 1_I(t ;4) + H(t ;7) ;

I1(t) = rect(t) is the rectangular function °

(a) Sketch the frequency deviation of the FM signal, Af(t) °

(b) Sketch the phase deviation of the FM signal, Ag(t) -

(c) Determine the peak frequency deviation of the FM signal, Af (in Hz) °
(d) Determine the peak phase deviation of the FM signal, A¢ (in radians) °
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(a) Vo=2V;-2V,

(b) Vg=-3V-4Vy+6 V3 +5V,
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13. Given a compensator G(S)=
S+0.05
(a) Findthe DC gain and high-frequency gain of the compensator in decibel (dB);
(b) Explain that the compensator is phase-lag.
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14. Given the transfer function of a dynamic system: G(S)=————
ST+35+2

(a) write the phase-variable canonical form for this system (hint: X = AX + BU,Y =CX)
(b) design a state-feedback regulator u = -KX to make the poles of the close-loop system on -2 and

-5 respectively.
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