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1. (20%) Suppose 2 white noise w(t) has a PSD of Ny/2= 0.5x10 Watts/Hz, and
passes through an idesl BPF with center frequency of ! GHz and bandwidth of 10
MHz. Let N(z) be the BPF output.

(a) Give the expression of N(t) in terms of its I/Q components Ni(s) and No(t},
and sketch the block diagram of the Q) down converier which converts ()
te § Nift) . No(i};.  (10%)

(b) Find the PSD, power, and the first-order PDF of Ny(t). (10%)

2. (20%)

(2) Sketch a signal constellation diagram for a gray-coded 16-QAM signal. {10%)
(b} State the major changet impeirments (or effects) of 2 wireless charmel. (10%)

3. (60%) Briefly answer the following problems:

(@ If a signal x(t) = 10xsinc®(1G00t) is sampled at 1500 samples/sec, can it be
perfectly reconstructed from its discrete-time samples? Use the Nyquist
sampling theorem to explain vour answesz. (10 %)

(b) if a communication charme} with input x{#) and output (t) follows the I/O
relation : Y6} = x(t} + 0.3x(t-0.5), find the channel impulse response k(1) and
frequency response H(f). (10 %)

(c) Consider the STFM signal s(r)=2xcos(2x /s +4sin(2z7, 1)} , where

f=100 MHz, and f,=5kHz. Find the FM modulation index 8§ and
transmission bandwidth Br of 5(t). (10%)

(d) A PCM system uses a 1024-level uniform quantizer. The bit rate of the
systern is equal to 20 Mbps. To transmit a full-loaded sivusoidal message
signal mfy), Bnd the maximum allowable sinusoidal frequency and the
resultant output SNR in dB.  {10%)

(¢) A communication system transmits 2 polar NRZ signai with signal power P=
1 W and data tate Ry~ 1 Mbps through an AWGN channel with Np/2=
0.5x10° Watts/Hz. Design and sketch the block diagram of the optimal
receiver, and find the conditional bit artor probability Fo(1} given a bit 17 is
transmitted. (10%)

(fy A passhand QPSK transmitter has the following specifications: bit rate Re= 4
Mbps, carrier frequency = 100 MHz, and raised cosine baseband pulse
shaping with 50% rolioff. Skeich the transmitted signal spectrum S(f) and
determine the signal bamdwidth Br. (10%)
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