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SECTION A  (20 Marks)
S. No. Marks CO
Q 1 Draw the circuit  of a balanced modulator and prove that this circuit  produces an

output consisting of side bands only, with the carrier removed.
4 CO1

Q 2 Draw the block diagram of a basic PLL system and explain its ability to track the
frequency changes in the input signal.

4 CO1

Q 3 What are noise temperature and equivalent noise? A resistor of value R ohms is 
connected across a capacitance C. What is the RMS value of the noise voltage -
across the circuit?

4 CO2

Q 4 What are the different types of errors in delta modulation? How these can removed? 4 CO3
Q 5 Draw  the  modulator  and  demodulator  circuits  for  PSK  transmission  of  digital

signals. Compare its error rate performance with that of FSK transmission
4 CO4

SECTION B (40 Marks)

Q 6 (a) The antenna current of an AM broadcast transmitter modulated to a depth of 40%
by an audio sine wave is 11 A. it increases to 12 A as a result of simultaneous
modulation by another audio sine wave. What is the modulation index due to this
second wave?

(b) Consider a modulating signal m (t )=10sin (2π ×104 t) that is used to modulate a

carrier frequency of 25 MHz. 
(i) Find the bandwidth for 98% power transmission for phase modulation and
frequency modulation using β p=10 and β f=10.
(ii) repeat (i) when modulating frequency is doubled

4+4 CO1



Q 7 (a) Let the AM signal at the input to envelope detector has the modulation index of
0.5 with the carrier amplitude of 2 V, the message signal m(t) of frequency 5
kHz.  If  the (two-sided)  noise power spectral  density at  detector  input  is  10−8

watt/Hz. What is the expected output signal to noise ration (SNR)0 of the scheme.
(b) The signal  m ( t )=cos (400 πt )is transmitted via FM. There is an ideal band-pass

filter  passing  100≤ f ≤300at  the  discriminator  output.  Calculate  the  post-
detection (SNR)0 given that  k f=1kHzper volt, and the pre-detection (SNR)i is
500. Use Carson’s rule to estimate the pre-detection bandwidth

4+4 CO2

Q 8 Draw the block diagram of complete pulse code modulation (PCM) system and 
explain its working. Derive an expression for the output signal-to-quantization noise 
ratio if the message signal is sinusoidal. 

8 CO3

Q 9 Compute the noise performance in digital communication systems.
OR

(a) The binary sequence 11100101 is applied to an ASK modulator. The bit duration 
is 1µs and the sinusoidal carrier wave used to represent symbol ‘1’ has a frequency 
equal to 7 MHz.
        (i) Find the transmission bandwidth of the transmitted signal.
        (ii) Plot the waveform of the transmitted ASK signal.
(b) Two quadrature carriers cos (2π f c t) and sin(2π f c t) are used to transmit digital 
information through an AWGN channel at two different data rates, 10 kbits/s and 
100 kbits/s. Determine the relative amplitudes of the signals for the two carriers so 
that Eb/N0 for the two channels is identical.

8 CO4

Q 10 Write short notes on 
(a) Time division multiplexing
(b) Angle modulation

8
CO1,
CO3

SECTION-C (40 Marks)

Q 11 (a) A signal m (t )=4cos (2π ×104t )is transmitted through a channel using 3-bit PCM,
the sampling rate is twice the Nyquist rate.
(i) Determine all parameters of the PCM signal.
(ii) If the sampled values are 3.9, 2.1, 0.5, -1.1, -3.2, and 1.7, determine the 

quantizer output, encoder output and quantization error for each sampled 
value. 

(b) A video signal is bandlimited to 4.5 MHz and transmitted through a channel 
using PCM.
(i) Determine the sampling rate if the signal is to be sampled at least 20% higher

than the Nyquist rate.
(ii) If the number of quantization levels are 1024, determine the signal to 

quantization noise ratio , bit rate and minimum bandwidth of the PCM signal.
(c) The digital telephony T1 system carries a 24 voice channels with word length of 

8-bit and a single bit added for frame synchronization. Find the bit rate of the T1 
system. 

10+7+
3

CO3

Q 12 (a) A discrete memory less source generates either 0 or 1 at a rate of 160 kbps. 0 is 10+10 CO4



generated  three  times  more  frequently  than  1.  A  binary  PSK  modulator  is
employed to transmit these bits over a noisy channel. The 0 an 1 are represented
by S0 and S1: 
S0=6√2cos (640π ×103 t )volt  and S0=6√2sin (640 π×103 t )volt  respectively.
(i) The transmitted signal energy per bit
(ii) Determine the basis functions for this BPSK scheme
(iii) Determine the probability error when the channel is assumed to be

zero  mean  AWGN  noise  with  power  spectral  density  of
N 0

2
=3.125×10−4W /Hz

(b) The binary data are transmitted over a microwave link at the rate of  1 Mbps and
the power spectral density of the noise at the receiver input is 10−10W /Hz. Find
the average carrier power required to maintain an average probability of error
Pe≤10

−4for coherent BPSK and DPSK 
OR

Consider a digital communication system that transmits information via QAM over a
voice-band telephone channel at a rate of 2400 symbols/s. The additive noise is 
assumed to be white and Gaussian. 
(a) Determine the Eb/N0 required to achieve an error probability of 10−5 at 4800 bits/
s. 
(b) Repeat part 1 for a rate of 9600 bits/s.
(c) Repeat part 1 for a rate of 19,200 bits/s. 
(d) What conclusions do you reach from these results?



Table of the Q Function

To find Q(1.36) look under column x to find 1.3. Then proceed on this row till you come to the column 
under 0.06. Read off the value 8.692E-2.




	UNIVERSITY OF PETROLEUM AND ENERGY STUDIES
	End Semester Examination, May 2019
	Program: B Tech Mechtronics Semester: VIII

