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Q1. The maximum peak-to-peak voltage of an AM wave is 16 mV and the minimum peak-to-peak voltage is 4 mV. Calculate the modulation factor.
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Q2. A carrier of 100V and 1200 kHz is modulated by a 50 V, 1000 Hz sine wave signal. Find the modulation factor.
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Q3. An AM wave is represented by the expression :
[ v = 5 (1 + 0.6 cos 6280 t) sin 211 × 104 t volts ]
(i) What are the minimum and maximum amplitudes of the AM wave?
(ii) What frequency components are contained in the modulated wave and what is the amplitude of each component?
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Q4. A sinusoidal carrier voltage of frequency 1 MHz and amplitude 100 volts is amplitude modulated by the sinusoidal voltage of frequency 5 kHz producing 50% modulation. Calculate the frequency and amplitude of lower and upper sideband terms.
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Q5.A carrier wave of frequency 10 MHz and peak value 10V is amplitude modulated by a 5- kHz sine wave of amplitude 6V. Determine (i) modulation factor (ii) sideband frequencies and (iii) amplitude of sideband components. Draw the frequency spectrum.
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Q6. A carrier wave of 500 watts is subjected to 100% amplitude modulation. Determine : (i) power in sidebands (ii) power of the modulated wave.
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Q7. A 50 kW carrier is to be modulated to a level of (i) 80% (ii) 10%. What is the total sideband power in each case ?
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Q8. A 40kW carrier is to be modulated to a level of 100%.
(i) What is the carrier power after modulation?
(ii) How much audio power is required if the efficiency of the modulated RF amplifier is 72%?
Solution : (i) Since the carrier itself is unaffected by the modulating signal, there is no change in the carrier power level.
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Q9. An audio signal of 1 kHz is used to modulate a carrier of 500 kHz. Determine (i) sideband frequencies (ii) bandwidth required.
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Q10. The load current in the transmitting antenna of an unmodulated AM transmitter is 8A. What will be the antenna current when modulation is 40%?
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Solution.
The AM wave equation is givenby : v = 5 (1+0.6 cos 6280 7) sin 211 x 10° £ volts

Compare it with standard AM wave eq., v = E¢ (1 +m cos @, 1) sin @, ¢
Fromegs. (1) and (i), we get,  E = carrier amplitude = 5V

m = modulation factor = 0.6
£, = signal frequency = /21 = 6280/2n = 1kHz
£, = carrier ey =w,/2m=211x 10%2n=336 kHz

(i) Minimum amplitude of AMwave = E.—mEg=5-0.6x5=2V
Maximum amplitude of AM wave = Eg+mE=5+0.6x5=8V
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(if) The AM wave will contain three frequencies viz.
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Solution.
Frequency of carrier, f, = 1 MHz = 1000 kHz

Frequency of signal, f, = 5kHz
Modulation factor, m = 50% = 0.5

Amplitude of carrier, E, = 100 V
‘The lower and upper sideband frequencies are :
foof and f4f,

or (1000 - 5)kHz and (1000 + 5) kEiz
or 995kHz and 1005 kHz
Amplitude of cach sideband term = "€ = 93X100 oy
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Solution.
Carrier amplitude, E. = 10V
Signal amplitude, E; = 6V
Carrier frequency, f, = 10 MHz
Signal frequency, £, = 5 kHz = 0.005 MHz

@ Modulation factor,m = F =15 =0.6

(i) Sideband frequencics arc :
foko s S L
10-0.005 ; 10+0.005
9.995 MHz ; 10.005 MHz
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Solution.

%) Sideband power, Py = %MZPC = %xsoo =250 W

Thus there are 125 W in upper sideband and 125 W in lower sideband.
) Power of AM wave, P, = P+ Py = 500+250 = 750 W
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Solution. () Py = 3R = 308 x50 = 16kW

1
2
@ Py = 2R = 20Ix50 = 025k
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(if)
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20 _ ;
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Solution. Carrier frequency, f, = 500 kHz
Signal frequency. f, = 1kHz
(,) As discussed in Art. 16.6, the AM wave has sideband frequencies of (£, +£) and (£, —£).
Sideband frequencies = (500 + 1) kHz and (500 — 1) kHz
= 501 kHz and 499 kHz
(i) Bandwidth required = 499 kHz to 501 kHz = 2 kHz
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Solution.
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