Le—

—————y

@Kf_i;‘(—,—gp SOL UTI6A

EE 3350 Quiz 4A Fall 07 Name:

A tone modulated FM signal is given by
Dpy () =4 cos (21 10° t + 2 sin 21 10° 1)).

(1) What is the bandwidth of the FM signal in kHz?

(2) What is the power of the FM signal?

(3) What is the power of the carrier component?

(4) Sketch the magnitude spectrum of the FM signal (within bandwidth).

A = L

) fz /M)I‘%,
- 9 ; ,F = ! /2)13; 1[6 _
/% 7[;'” (/3*/) = 9 xi ¥ (2- l) k’/}“é o (f\/fg
(e.) /%i'vn - oz . —+

- /é’ wa//; f

£
= AZ b s
(2) Power of F777 y
.vf‘\’éh /‘?‘;L

. -~
(75) Fhe Cavy¥or C-am/awc,w/— £ y

4. T, (2). Cos 27 X”’éé’ z ”:’E
) 2 ?’((07”1Q):I_f__f_lo

L e
= 4 ‘To(zﬂ)wafh’ﬁ

T[’j ,70»./(»») v i —

Sin {.g fec /7“5!)’“’1 f’r 5 ﬁ?f.] |

(4
(a_spf,u}\/ﬁ"ﬁ

e

. b,\g';? .
AT T E D'?,Sr
] ' o { -9
p 127 |
LO/?—E
/ — ]
{ 1
: 6 1o +1p> to +2zxl0
S / ID%‘Z“O, ID"IOB 0 1o 5.4— Z xi®

}DLN‘}MO}



EE 3350 Quiz 4A Fall 07
An angle modulated signal is given by

Dgy (1) = 4 cos (2 10° ¢ + 2 sin (21 10° t) + 4 sin (4n 10° £)).
(1) What is the bandwidth of the angle modulated signal? (Carson’s rule)
(2) If the angle modulated signal is an FM signal with a frequency deviation constant of 4z 10°

rad/sec/volt, determine the message signal m(t).
(3) What is the value of the frequency deviation ratio (i.e. modulation index)?
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EE 3350 Quiz 4B Fall 07 Name:
In a tone modulated FM system, the message signal is given by m(t) = 2 cos (2n 10° t), the

L]
frequency deviation constant is 2r 10° rad/sec/volt, the carrier frequency is 100 MHz, and the FM

signal amplitude is 10 volts.

(1) Write an expression for @y (t) without any integral.

(2) What is the power of the FM signal?

(3) What is the power of the first upper side band component?

(4) Sketch the magnitude spectrum of the FM signal (within the bandwidth).
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EE 3350 Quiz 4B Fali 07 ¢ £D

e  An angle modulated signal is given by

‘ @y (1) = 10 cos (2 108 ¢ +[2 sin (21 10* 1) + 4 sin (4n 10* ¢)).
(1) What is the bandwidth of the angle modilated signal? (Carson’s rule)
(2) If the angle modulated signal is a PM signal with a phase deviation constant of 4 rad/volt

determine the message signal m(t).
(3) What is the value of the frequency deviation ratio (i.e. modulation index)?
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EE 3350 Quiz 4C Fall 07 Name:

In a tone modulated FM system, the message signal is given by m(t) = 2 cos (2n 10 t), the frequency
deviation constant is 2 10 rad/sec/volt, the carrier frequency is 100 MHz, and the FM signal amplitude is
10 volts.

(1) Write an expression for ®gy (t) without any integral.

(2) What is the power of the FM signal?

(3) What is the power of the first upper side band component?

(4) Sketch the magnitude spectrum of the FM signal (within the bandwidth).
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EE 3350 Quiz 4C Fall 07 Name:
A signal m(t) frequency modulates a 100 kHz carrier to produce the following narrowband FM signal:
@ narv(®) = 10 cos (21 10° t+0.0050 sin 2 10*t).
Generate (block diagram design) the wideband FM signal @ wgpm(t) with a carrier frequency of 125
MHz and a (peak) frequency deviation of 100 kHz. Assume that the following are available for the
design:
e  Frequency Multipliers of any (integer) value
e A local oscillator whose frequency can be tuned to any value between
50 MHz to 150 MHz
e  An ideal band pass filter with tunable center frequency and bandwidth.

Your block diagram design must clearly specify the carrier frequencies and fréquency deviations at all
logical points, as well as the center frequency and bandwidth of the band pass filter.

povoos  fnloky = SR A2
| -~ A I |
| Trgeh BF I k=2 " 3%1 il . [oor)
"P = oo Eﬂ‘x =9 .~€‘: [13.;}1,})5 R Love T :200’7/'/’3

C

[

‘Dc: i:’is—mﬁ} = /«ﬁlu—ve“} =>
pee ces fe s k]

i o 06 = 2 CAFF RS

Q(!DD"{'lD) /Z»H%:

Ce=insnhy

) L, (3D N
RBw 2 9 xe ki, JQC’ '}




EE 3350 Quiz 4D Fali 07 Name:

A tone modulated FM signal is given by
@p(t) = 10 cos [27 10° t + 2 sin (10x 10% )]

(1) What is the bandwidth of the FM signal in kHz? (2) What is the power of the FM signal? (3) What is
the power of the carrier component in the FM signal? (4) Sketch the magnitude spectrum of the FM signal
(within the bandwidth).
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A signal m(t) frequency modulates a 100 kHz carrier to produce the following narrowband FM signal:
@ nerm(t) = 5 cos (2 10° t+ 0.0050 sin 2 10*t).

Generate (block diagram design) the wideband FM signal @ wgrw(t) with a carrier frequency of 75
MHz and a (peak) frequency deviation of 75 kHz. Assume that the following are avallable for the
design:
Frequency Multipliers of any (integer) value
A local oscillator whose frequency can be tuned to any value between
50 MHz to 150 MHz
e  Anideal band pass filter with tunable center frequency and bandwidth.

Your block diagram design must clearly specify the carrier frequencies and frequency deviations at all
logical points, as well as the center frequency and bandwidth of the band pass filter.«
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