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(—@ tay= h%l‘ +ex

dt t

a. Find H( f)-

b. Find and plot \H(N) and /H{f) for ¢ = 0.

¢. Find and plot 5 and /H([) for b= 0.
2.47. For each of the following transfer functions, de-
termine the unit impulse response of the system.

a. H\(f);ﬁ_]f_ﬁ.!—"
N j2af
b. Ho(f) = G2

(Hint: Use long division first.)

virf

c. Hi(f) = T;L:%_m
d. Hi(f) = %]—(,’3%
2.48. A filter has  frequency-response function
H(f)= Ti(f/2B) and input x(1) = AW sinc(2W1).
a. Find the output yi1) for W < B.

b. Find the output (1) for W > B.

ase does the output suffer distortion?

¢. In which €
What influenced your answer’?
active bandpass filter
llen-Key circuit, is s

(BPF),

2.49. A gecond-order
hown in

known as a bandpass Sa
Figure 2.38.

a. Show that the fre
filter is given by

quency-response function of this

e (Kwofﬁ)(.fw) _
H(j®) = =7 1 (wo/Q) (jo) + 5 w=2mf

Figure 2.38

where
wo = V2(RC)™'
V2
0=3%
g=1+ R
=14

b. Plot lH(f)\.
¢. Show that the 3-dB bandw idth in hertz ©
where f() = mO/Z‘n.

can be expressed as B = fo/ Q-

d. Design a BPF using this circuit with center fre-
1000 Hz and 3-dB bandwidth of 300 Hz. Find
R. and C that will give these desired

{ the filter

quency fo =
values of RuRbs

spcciﬁcations.

circuits shown in Figure 2.39, deter-
plitude

(1). Sketch accurately the am
Plot the amplitude response in dec-

ic frequency axis.
on, show that

2.50. For the two
mine H(f) and h
and phase 1esponses.
ibels. Use a logarithm

251, Using the Paley—Wiener criteri

|H()) = exp(—Bf*)

is not a suitable amplitude response for a causal, linear

time-invariant filter.

7.52. Determine W

responses given below are
a. ()= exp(—al) cos(2mfol)ut)-

hether the filters with impulse

BIBO stable.

b. h(t) = cos(2mfot)ul?)-
c. ()= uli—1).
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Figure 2.39

2.53. Gi i

Given a filter with frequency-response function
of 7

4+j(2nf)

and input x(f) = e~ u( i
= t), obtain and plot a
energy spectral densities of the input agd ou:;Jltrately "

H(f)

2.54. i
4. A filter with frequency-response function

H(f) :311(%)

has n -
as, as al lllput, a lld“ :E:CtlflCd cosine wa efOIln OI
fi 1 g {1 Y . '
indamental frequency 10 Hz. Determine the output 01
p

2:55, ses

oo en/:nothcr defmlrlon of bandwidth for a signal is the
e rgy containment bandwidth. For a signal with
; 2y Speqral density G(f) = |X(f)\2 il ot i
in the relation itis given by Beg

By
0.9E7, P
Erom ji& G(f)df:2‘ G(f) df
noo ,0 lO
) i J
i ]mG(f)df:2j G(f) df
0

Obtai ; ;
- ;;Jim ggﬁ for the f9110w1ng signalsifitis defined. If it
ned for a particular signal, state why it is niot

a. xi(f) = e
. x1(t) = e *"u(t), where « is a positive constant
. x2(t) = 2W sinc(2Wr). |

c. = i
= x_;(.t) = [1(¢/7) (requires numerical integration)
.56. An ideal quadrature phase shifter has ‘
_ —jm/2
H(f) = {eﬂﬂz, f> 0
erTe, f.20
Find the outputs for the following inputs:
a. x,(t) = exp(j10071).
b. xa2(t) = cos(10071).
¢ x3(2) = sin(10071).
d. xg(8) =TI(2/2).
2.57. S i
2T iﬁp?]ter has amphtude response and phase shift
i gu;e 2.40..Fmd the output for each of the inputs
w. For which cases is the transmission distor-

tionless? Tell what t : iy
others. ype of distortion is imposed for the

a. x;(t) = cos(48wt) + 5 cos(1267t).
b. x2(¢) = cos(1267t) + 0.5 cos(1707t).
¢. x3(#) = cos(126r1) + 3 cos(1441).

d. x4(1) = cos(107t) +4 cos(5071).

2.58. i
258 {hDatermme and accurately plot, on the same set of
W.th, e group delay and the phase delay for the :

ith unit impulse responses: e

a. iy (1) = 3e>u(s).
b. ha(t) = 5e=¥u(r)—2e™>u(t).
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Figure 2.40



