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Sub. Name: Computer Networks
Answer all questions. Requesting not to change the sequence in answering sub-parts. 

1. Give Short Answers
(a) State the seven layers in ISO-OSI models. Which of these are end-to-end. 
(b) Define bandwidth.
(c) What is spectrum of a signal?
(d) Define attenuation.
(e) Define Subnet in terms of Wide Area Network.
(f) State two protocols in the Transport layer.
(g) Draw a co-axial cable.
(h) State the three frequency bands used to transfer data in optical network.
(i) What is simplex, half-duplex, full-duplex?
(j) How can we increase data rate using the same bandwidth?
(k) State three most significant transmission impairments.
(l) State three types of noise.
(m) State two parameters that need to be known to interpret a signal.
(n) State three shortcomings in channel that lead to the necessity of Data Link Layer.
(o) State three contingencies taken care by Go-Back N ARQ. 










15 x 1 = 15
2. Answer the following:
(a). Room temperature is usually specified as T = 17oC, or 290 K. What is then the thermal noise power density?
(b). Decompose the signal (1 + 0.1 Cos 5t) Cos100t into a linear combinations of sinusoidal functions, and find the amplitude, frequency, and phase of each component.
(c). Define Nyquist and Shannon Capacity formula. Establish the relationship between them considering channel spectrum is between 3 MHz to 4 MHz and SNRdb =24db.
(d). State and illustrate the principle of video interlacing scanning.
Given that there are 483 lines in a TV screen, 30 scans/sec, and width to height ratio of the TV screen to be 4:3, what is the bandwidth of the video signal needed?








2 + 2 + 2 + [2 +2] = 10
3. Answer the following:
(a) Given the data 0 1 0 0 1 1 0 0 0 1 1, encode it in NRZ-L, NRZI, Bipolar-AMI, Pseudoternary, Manchester, and Differential Manchester encoding formats. Neat representation with clocking information is necessary.  
(b) Represent the signals 0 0 1 1 0 1 0 0 0 1 0  using ASK, BFSK, and BPSK. 
(c) What is MFSK? Given the carrier frequency - 2500 KHz and the difference frequency 25 KHz, no. of bits per signal element = 4, find out all the frequencies.
(d) Draw the diagram both at transmitter and receiver end depicting the function performed by Delta Modulation. 
(e) What is a signal element?








3 + 2 + 2 + 2 + 1 = 10
4. Answer the following:
(a) In asynchronous transmission explain framing error with an example. 
(b) An asynchronous transmission scheme uses 8 data bits, an even parity, and a stop element of length 2 bits. What percentage of clock inaccuracy can be tolerated at the receiver with respect to framing error? Assume that the bit samples are taken at the middle of the clock period. Also assume that at the beginning of the start bit the clock and incoming bits are in phase.
(c) Through diagram illustrate (a) an error detection process and (b) an error correction process. 
(d) ISDN has 64 Kbps channel and 1 frame with undetected error per day is expected (1 frame = 1000 bits). Calculate the probability that a frame is received with undetected error. Also calculate BER. 
(e) Define BER. 
(f) For P = 110011 and M = 11100011, find CRC. 








2 + 2 + 2 + 2 + 1 + 1 = 10
5. Answer the following:
(a) Prove that if a hamming code satisfies dmin = 2 t + 1, then the code can correct all bit errors up to and included errors of t bits. 
(b) Assuming transmission time = 1 and propagation time = a, draw the transmission diagram step by step (wrt. time) when a <1 and when a > 1. 
(c) Consider an audio signal with spectral components in the range 300 to 3000 Hz. Assume that a sampling rate of 7000 samples per second will be used to generate a PCM signal. Data sample is encoded in 8-bit. What data rate is required?
(d) Measurement of slotted ALOHA channel with an infinite number of users show that 10 percent of the slots are idle.
(a) What is the channel load, G?
(b) What is the throughput?
(c) Is the channel overloaded or underloaded?


2 + 2 + 2 + 4 = 10
