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Comparing tquslions O LB . :
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Example 2.3. A contihuous-time signal is given below :

_ x(t) = 8 cos 200 it
Determine: .

/(l) Minimum sampling rate i.e., Nyquist rate requzred to avoid aliasing.

(ll) If sampling frequency f, = 400 Hz. What i s the dzscrete time szgal x[n]
or x[nT. ] obtained after sampling 2 .

(i) If sampling frequency f,= §QO/ H:z. What is the dzscrete time szgnal x[n]
~ orx[nT_]obtained after sampling 2 { IS0 He ) ol 4o+

(iv) Whatis the frequeny 0<f<f,/20of sinusoidal that yzelds samples zden-
tical to those obtamed in part (m) £,

‘Solutzon

(@) The hlghest frequency component of continuous- time 51gna1 is f 100

Hz. Hence minimum sampling rate requlred to av01d ahasmg is called—" .

Nyquist rate and is given as- >
Nyquistrate = 2f = 2 x 100 = 200 Hz. Ans

‘) The continuous-time signal x(¢) is sampled atf, = 400 Hz The frequency :
of the dlscrete tlme 51gna1 will be
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5‘4 38 . . Digital Cémmunica‘tion‘g‘
i —
i

!

|

! % Frequency of continuous - time signal f
*j ‘ i Sampling frequency, fs
|
§

100 1

—_——— — —

: : . 400 4

- Then the discrete-time signal will be given as

ny :

b ' L
xln] = 8 cos 2nfn = 8 cos 2m X 71

:}1, or zln] = 8COSn?n T Rris: | ko
(51 \ | , b
"lé (éi7) The continuous-time signal x(¢) is sampled at f, = 150 Hz. The fre-
i quency of discrete-time will be : R L '

_f_10 2

“f, 150 " 3

;)‘ Then, the discrete-time signal will be given as’

x[nl = 8 cos 2nfn = 5 cos 21 (E’)n =8 cos-—3—-n

f - =8cos 2n~~2.—n n = 8cos-2§n—ri

)i w8

jﬁ , 2nn

i\ or , x[n] = 8cos =3 Ans,

g (v) For sampling rate of fy=150 Hz

F w 2 Rl T s 5 = B0 e

‘ Then, the sinusoidal signal will be

y(¢) =8 cos 2nft = 8 cos 211 x 50 x ¢
SEER = 8 cos 100 nz
ampling at f, = 150 Hz, yields indentica

) amples hence f= 100 Hzisan
i @of f =50 Hz for sampling rate f, =150 Hz. Ans, A Loty g

Example 2’,4, Dleterm'ine“the Nyquist rate for a continuous-time si fma I
e g S8 = 6708 50 7t % 20sin 300'%% = 10 600 100" 2t
- Solution : In a general form, any continuous-time signal may be Cibrnaad s
x(t) = A cos ot + Ay cos Wyt + 4 et ‘

PR AT
Ry it e T
T TR

e

e
S

| : S I 3 COS Wy £ ' @)
4 ... And the given signal is : i
lé’ R R x(t?_— 6‘c;o-s 50” ny 235_1{1_ 300” ~10cos 100 m¢ (@)
Qér On comparing given _mgnal. (ii) with standard form of a signal. (i), we obtain:
1 the frequencies for the given signal as AR Al L
‘ fi= o1 _ o 7.2{5:HZ
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Sampling Theory and Pulse Modulation 37

o 50 Hz

Thus the hlghest frequency component of the gwen meassage signal will
be
: fmax = 150 HZ
Therefor Nyquistrate = 2 j A8
=2, X 150 =300 Hz Ans.
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