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Il. A box of 100 mobile phones contains 20 that are defective. Two mabile phones
are selected at random w1th0ut rep[acm}'lent ‘ﬁ‘Jom the box.
(a) (3%) ‘What is the probablh_y_ ity that th t one selected is defective?
7,(b) (5%)  Whatis the probébiljﬁr ‘;:_Le ond one selected is defective gwen.
| that the first one was defective?
(c) (5%) ,Wﬁaﬁ: is the probability that both are defective?
2. Consider the binary -communicati;ml -.cnhapnel shown below. The channel input .

‘symbol X may assume the state 0

noise, an mput 0 may convert o an. output 1 and vise versa. The channel is .

characterlzed by the channel transition probab111tles Do, 4o, D1 and q1» deﬁned by

P(yllxﬂ) and n= (J’olxl)
g, = P(ys | x,) jnd 4 = P(y %)

. where xg and x; denote the events-fX—ﬂ)‘a ﬁJ(X =1}, respectlvely, and y and »i
denote the events (Y—O) and (Y=1");“res ectively. Note that pytge=1=p,tg;. Let |

P(x0)=0.5, py=0.1, and p;=0.2. E_J —
(8) (5%)  Find P(yg) and P(,). '

(b)Y (5%) Ifa0 was observed at the output what is the probability. that a 0 was

the input state?

(©) (5%) . Calculate the probability dferr
. .o : ‘ e e
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3. Briefly explaln each of the followmgs _

The statlonarlty condlmons‘ fdr strict-sense statmnary, w1de—sense
statlonary, and cyclos’e&tlo joc sges. |

The centraf limit theore/ [&5’

The relation between correlation function and power spectral density
(PSD). .

The addltlve white Gaussian noise (AWGN).

The method of enveloprdct 'ctmn*f, T amphtude modulat;on (AM).

The difference betwee TriETSetse multiple access (CSMA) with

[RnAr—
o

collision detection (C andwi 1 collision avoidance (CA).

i |

The advantage(s) and ‘dlsadvantage(s) of differential m_odulatlon;

" In geheral a fréquency—modulated (FM) signal can be written as

s(t) A 005[27@7“1‘+271ka m(r dr:l
SO | (I

© . where £y is the frequencgj defa ion (or named frequency senSItwe) o

What is the purpose of[ I fagtor

For M-aw phase-shi
amplitude modulation (M-QAM) with the same value of M and

- equai transmit energy, which one may generally providé_’better

error-rate performance? Why'? :

‘Why can d1rect~sequeﬁ" ce plraa'.f;jfpectrum {DSSS) system suppress :

narrowband interference? N
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eying” 'ﬂM PSK) and M- ary quadrature




