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Attempt AI,IY FlzEquestions. candidates are instructed to be specific while writing answers

Assume suitable values for any missing parameters'

1 a. For the signal x[n] shown in Figure 1, find

i) x{nl - xl3n - rl
ii) xzlnl = xlz - nluln + ll
iii) x"lnl = even component of x[n]

and sketch the following:

x[n]
rti

-2-1 01 2 3 n

-1 Figure 1

b. Explain with examPles:

i) Causal and non-causal sYstems

ii) Linear and non-linear sYstems

c. Check if the following system is a LTI system or not:

Ylnl=nxln-1-l
where, x[n] and y[n] represent itri input and output of the system respectively'

a. Output of an LTI system is given by convolutiontetween its input and impulse

,.rpor.". If for a DT LTI system, the input x[n] is a decaying exponential

signal and impulse response ft[n] is a rectangular pulse as defined below,

comPute the outPut of the sYstem'

xlni - 0.5" u[n] and hlnl - ulnl - u[n - 5]

b. Explain impulse train sampling with suitable figures and hence verify Nyquist

sampling theorem.

c. prove that Discrete Time Fourier Transform (DTFT) of any DT signal is

periodic with Period 2zr.

a. Find and sketch the five point circular convolution of two sequences given in

figure below using circular graPhs:

-rlrd hln)
.l

-2 -l n -2 -l

Figure 2

b. What do you understand by FFT and why is it needed?

c. What is the role of ROC in z-transform? Explain.
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4. a.

b.

c.

Use the butterfly diagram to compute 8 point FFT of the following sequence
using radix2 decimation in time algorithm: xlnl = {2,2,2,2,'J-.,L,L,!}. t4]

Explain how 'dtvide and conquer' principle is implemented in radix-2
algorithms. p)

A causal DT sequence is defined as below. Using the definition of z-transform,
find the z-transform and its ROC of the sequence. lZ)

x[n]-0.5nu[n-1]

t3l5. a. Find the inverse z-transform of the following:

x(z)-# Roc: lzl>2

b. How is direct form II structure different than direct form I structure? Explain.

c' The transfer function of analog filter is Ho(s) = 6ft5 with r:0.1 sec.

Design the IIR filter by using Bilinear Transformation.

6. a. Find the Lattice coefficients for the following DT IIR system and sketch the
structure.

H(z) -

b. A filter is required to be designed with the desired frequency response Ho (ro)
given below. Obtain filter coefficients if the window function to be used is the
Hanning window and the length of the filter is 5.

Ha(a) =

,N-1 Tr
s-)-T@ f or, trl 

= i
TT0 for, n<li,ol<n

t21 \/
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Hanning window function is defined as:
t Zrn

wlnl=10.5-o.5cosI=, o <n < N- 1

t 0, otherwtse
State the principle behind the impulse invariance method of IIR filter design.c. tll
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Encircle the most appropriate alternative from each set of choices'

1. Which of the following signal transformation changes the frequency content in the

signal?
a. Time shifting b. Time inversion c. Time scaling d' Addition

2.

J

The highest DT frequency possible in any DT signal is 

--a. 2n b. n c' -2tt d.0

4.

If a cT signal with frequency 'F ', is sampled with one sample every T seconds' the

resulting Dl signal will have frequency ' f ' given at _ _ _-'
a.f=FxT b.f=F/T "'f:F/2T 

d'f=ZtFxT

The DT signal xlnl - Anz + Bn * C is an example of
a. evensignal
b. odd signal
c. neither odd nor even

d. odd or even depending on value of coeffrcients

what is the z-transform of the following finite duration signal

a.2*42*522+723+24
b. 2+42*522+723+zs
c. 2* 4z-L *52-z *72-3 * z-s
d. 222 + 4z *5*72-7 * z-3

Which of the following is CORRECT about power signals?

a. Power signal are ti-me limited b. Po*.t signals are of infinite duration

.. Po*., silnals are aperiodic in nature d. Power signals have zero total energy

which condition determines the causality of the LTI system in terms of its impulse

response?
a. bnty if the value of an impulse response is zero for all negative values-of time

b. Only if the value of an impulse response is negative for all negative values of time

c. Only if the value of an impulse response is infinity for all negative values-of time

d. only if the value of an impulse response is unity for all negative values of time'

The total number of complex multiplications required for 4 point DFT is

a. t28 b. 64 c. 16 d.32

What is the value of rwiddle factor W| ?

a. j b.-l c.I d'0

x(np{}4,5,7,0,I}?
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19.

For an infinitely long causal signal, the Roc of its z-transform is
a. all z-plarte except z:0 b. outside a circle
c. inside a circle d. between two circles

Foran ideal low pass filter, the attenuation in its pass band is
a. infinity b. unity c. between l and -1 d. zero

FIR filters are chosen over IIR filters when
a. low cost device is required
c. linear phase is desired

FIR filters are designed with
a. all zero structure
c. pole-zero structure

Bilinear transformation is used to design a
a. FIR b. linear phase

b. smaller side lobes are desired
d. constant gain is desired

b. all pole structure
d. Both b and c

lmaj.

which of the following signal has Z-transform with Roc shown in the
given figure?
a. anulnl b. a-nufnl
c. a-nul-nf d,. anu[-n]

filter
c. passlve

b. digital systems
d. recursive systems

b. Hamming windows
d. All of these

d. IIR

If xfn) and X[k] are N-point DFT pair, then X[k * N] :
a. x[-k] b. xlkl c. -xlk) d. x.[k]

Lattice structures are applied for
a. FIR b. IIR c. Both FIR and IIR d. None of above

Which of the following statement is TRUE?
a. Direct Form I stricture is more efficient than direct Form II structure.
b. For one system, only one structure is possible.
c. Direct Form II structure uses larger number of components.
d. Direct Form II structure uses less number of components.

Finite word length effects are limitations of
a. analog systems
c. both analog and digital systems

20. Rectangular windows have higher sidelobes than
a. Hanning window
c. Blackman window
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