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1. Evaluate the following integrals: (10%, 5 points each)
(@ [~ 8(-2)cosmrdr. ) ["e*ar.

2. The functions ¢,(t) and c,(¢#) are shown below.

(a) Are ¢,(t) and c,(¢) orthogonal? Why? (5%)

(b) Normalize ¢, () and c,(f) into c¢[(t) and c,(¢) so that the new functions each
have unity energy. (10%)
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3. u(r) = —Cos(27y‘ct+ﬁ7m), where n=0,,--,M -1, and 0<¢<T

Let ¢,(¢t)=,/—=cos2af.t and ¢,(¢)=,/—sin2xf.t.

T
Express u(t) interms of ¢ (tr) and @,(¢). (15%)

4. s(t)= ZAng(t—nT), where A =+1 or —1, and g(z) i1s defined as
® 1, 0<t<T,
§H= 0, elsewhere.
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Suppose s(¢) is transmitted over a band-limited channel with bandwidth — Hz.
Does the channel introduce intersymbol interference (ISI)? Explain your answer. (15%)




7. (a) Suppose you want to “correlate” the signal s(z) shown below using a correlator ¢,(7)
and ¢, ().
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y(r), namely, Y(f). (10%)
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5. y(t)=Acos2nf, t-cos2af.t, where A 1saconstantand f, >> f, . Draw the spectrum of

6. A source with bandwidth 4000Hz is sampled at the Nyquist rate. Assuming that the

resulting sequence can be approximately modeled by a discrete memoryless source with

determine the rate of the source in bits/sec. (15%)

alphabet A ={-2,-1,0,1,2} and with corresponding probabilities {1 L1

1
E’Z’g’ﬁ’ﬁ}’

and “match” s(¢) using a matched filter @,(¢). Draw your answer for ¢,(¢)

s(1)

(b) Show that, at time 7, the outputs of the correlator and matched filter are the same. (20%)
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