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CSE 4631: Digital Signal Processing
Programmable calculators are not allowed. Do not write anything on the question paper.
Answer all 3 (three) questions. Figures in the right margin indicate full marks of questions whereas corresponding
CO and PO are written within parentheses.

1. a) Suppose two linear systems L1 and L2 are arranged in cascade (series). The impulse response of 10
y e i g - = co2
Liish, [n]={2,4. -3} an:i, the impulse response of L2is h ,[n]={-2,3}. ((ng
If a signal x[n] = {—1.4,5,8. -2} is passed through the two systems, determine the final
output using the convolution operations.
b) i. During calculating the inverse Discrete Fourier Transform (DFT), why are the first and last 5+5
values of ReX are scaled differently by dividing them by N, instead of ER (((;8;;
ii. Why must the basis functions be orthogonal to each other in order for the DFT algorithm to
work?
¢) In Figure 1, a signal in frequency domain is shown where the horizontal axis is labeled from 0 5
to 7 where N is the number of samples in the corresponding time domain signal. The signal (gg‘g
has a sampling rate of 24 KHz. Relabel the horizontal axis in terms of analog frequencies.
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Figure 1: A signal in the frequency domain for Question Lc)
2. a) Draw a diagram showing the basic parts of an Analog to Digital converter. Explain the 8
functionality of each part in brief. (con)
(PO1)
b) Determine whether or not the following signal is periodic. If yes, then determine its fundamental 5
period. (C0O2)
_ T (PO1)
x[n] = cos((4n - 4)
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c) Consider the following analog signal, x, (t) = 3c0os4000mnt + 5sin3000mt + 5cos5000mt 4+4-+4
i.  What is the Nyquist rate for this signal? (Co2)
ii.  If we sample this signal using a sampling rate of 3000 samples/s, what is the discrete- (PO1)
time signal that will be obtained?
iii.  If the signal is quantized into 55 levels, how many bits will be needed to store each

sample of the signal.
3. a) Determine the response y(n), of the following systems for the input signal x(n), T47
x(n) = {__ 3, 7» 21 41 _2| 5} (COZ)
(PO1)

i ym=x(n+1D+x(n-1)
ii. y(n) =[x(n+ 1)+ 2x(n) + x(n - 1)]

b) Rewrite the following signal, x[n] = {-2, 7,9,2,— 3, 1}, as a summation of weighted step 5
signals. (CO2)
(PO1)

c) Ifasignal containing 512 samples is convolved with a signal containing 128 points. 343
(Co2)

i. What is the number of samples in the output signal? (PO1)

ii. Which samples in the output signal might not be useful? Why?
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