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1. Let X(f) bethe Fourier transform of x(?),ie, F(x(t))=X(f). Which of
the following statements is true?

@ F(x(—1)) = X(f)

) FXWO)=x(f)

(©) F(sin@ran) =~ £5(f -a)+ L 5(f +a)
(@) F(cos2ranu(t) = X(f - )

(© F(Ex0)= 221 X(f)

2. Which of the following analog modulations has the best bandwidth efficiency?
(@) The double sideband suppressed carrier (DSB-SC) AM
(b) The conventional AM
(c) FM
(d) PM
(e) Vestigial-Sideband AM
3. Which of the following statements is false?
(a) The signal x(¢) and its Hilbert transform are orthogonal.
(b) The power spectral density of x(¢) and its Hilbert tra nsform are the same.
() Let F(x(2))=X(f), then the Fourier transform of x(¢)’s Hilbert

transform is X" (/). which is the complex conjugate of X ().

(d) The Hilbert transform of sin(2zar + @) = —cosLrar + ).
(e) If x(#) is modulated by SSB, then the modulated signal can be represented

as Ax(t)cos(2z f,t) — A%(r)sin(2x f.t), where x(¢) is the Hilbert

transform of x(z).
4. Assume that real-valued random process X(7) is passed throug h a linear time
invariant system with impulse response A(f) to produce random process Y .

The process X(¢) is stationary with mean m x » autocorrelation function R, (7),

and power spectral density S (/) . Which of the following statements is false?
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(a) The process Y (¢) is stationary , too.

<0

(b) The mean of Y(r)is equal to m, j. h(t) dr .

(¢) The autocorrelation function of ¥ (f)isequalto R, (7)* h(T)* h(-7),

where “** denotes convolution integral.
(d) The processes X () and Y (¢) ar e jointly stationary.

(¢) The power spectral density of X(2)+¥(¢) is equalto S, (/) +S,(f).

5. Arandom process is defined by X(t)= Acos2r Jof +®), where ® isa

random variable uniformly distributed over [0,27) . Which of the following
statements about X(¢) is false?

(@) Process X(¢) is strictly sense stationary.

(b) Process X(?) is ergodic.

(c) The power spectral density of X (¢) is equal to

AT[&(f—fo)M(fano)].

(d) A sample function of X (1) is  Acos(27 f;t) , whose power spectral density

is 260/ -~ )+ 6(F+ 1),

(¢) The process X(r) is a bandlimited process.

6. Let 5,(0)= 2%005(27z]2t+27z%),f0r m=0,1,--- M~1, 0<¢<T, and

—;:<< J. - Which of the following statements is false?
(a) Allsignals s, (1), m=0,1,-- »M ~1, have the same energy over 0<(<7.

(b) Allsignals s, (1), m=0, 1,---,M -1, can be represented as a linear

combination of two basis functions,

4 . 2 4 _ m-—n
(c) j-o lSm(’)“bn(f)' d1~2EJ(I cos(27z " ))

(d) The minimum Euclidean distance of this signal set is equal to
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() Each s, () can be used to represent log, M bits of information .
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1. (10 4) Let X(f) be the Fourier transform of x(£),i.e. 7 (x(1)) = X(f). Let
F(yO)=Y(f) and z(t) =x(¢) ¥(2). Express 7 (z(t)) interms of X (H
and Y(f).
2. (10 %) The output signal from an AM modulator is
4c0s(18507¢) +16 cos(200077) + 4 cos(21507x¢) .
(@) (5 %) Determine the modulating signal m(¢) and the carri er c(t).
) (&%) Determine the modulation index.
3. (10 %) The real-valued process X (#) is stationar y with mean m , and
autocorrelation function R (7).
(¢) (3 %) Show that R, (z) isan even function;
(d) (7 %) Show that the maximum absolute value of R v(7) occursat 7 =0,
ie., |Ry (D)< R,(0).
4. (10 %) Consider the signal detector with an input
r=*tA4A+n
where+4and —4 occur with equal probability and the noise # is random with
the Gaussian probability density function

p(n) =
Determine the probability of error as a function of parameters Aand o .
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1. (15 %) Superhetrodyne receiver
2. (15 %) Non-coherent detection of binary FSK signal



