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PART A

(Answer all questions; each question canies 3 marks) Marks

sketch the signal x(t) - le-tu(t)ll#.=-od(t - nT) where T is any positive 3

integer.

what is the output sequence of an LTI system with impulse response h(n):[2 ,2] 3

to the input x(n):ft,2,3,ll?
state the Dirichlet's conditions for the convergence of Fourier series. 3

Prove time-shifting property of Laplace transform. 3

A continuous time signal x(t) = cos 4Ot - cos 60t is sampled with a time 3

period T . can r(t) be recovered from the samples x(nT) for - n /30 ? state the

reason for the same-

Find the frequency response H(a) and impulse response of an LTI system 3

characterized by the differential equation

++ aY(t) = x(t);a) o

Define Energy Spectral Density of a discrete time signal? How can you relate it 3

to the DTFT ofthe signal? -i
Determine the Fourier series coefficients of the signal 3

x(n)-2*cos G"*I).
If the Roc of system function of an LTI system is lzl x).8, comment on the 3

"stability and causality ofthe system with properjustification.

Give the relation between DTFT and z-transform of a discrete time signal. 3
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11 a)

12 a)

13 a)

b)

o2(mEcr20ro52101

FART B

(.4nswer one{ull qeaion}roneec* nndale,'each question carria 11 nm*s)

' Modutre -l
Determine whether the following system is static , time invarient, linear and

causal. (x and y denote input and output respectively). Give explanation for ereh.

y(t) - t2 x(t) + x(t - 2)

Chsk whether the following signals ar€ energy or power signals.

D r(t) : e-altl ; a>0

iD r(t) - at161

Find the ouput of an LTI system with impulse response h(t) to the input x(t).

Given x(t) = u(t) - u(t - 2) and h(t) is shown in Figue l.

Figue I

b) Sketch the signals (i) y(t) - u(0.5t * 2) (ii) y(n) - u(n) + u(n - 5)

Module -2

.:l

"*trrgure z

series of the periodic signal shown inFind the complex exponential Fourier

Figure 2.

b) Ifx(t) has a Fourier Transfonn , fitd tlrc Fourier Transform of

D x1(t) = x(at-3)
ii) x2(t) = ftx$ - t)

6
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14 a) Find the Fourier Transform of the signal xr(t) shown in Figure 3 using

convolution property and timetshift property of F6urier Transform.

2T

,I

b)

b)

Figure 3

Find the Laplace Transform and ROC ofthe signal

r(r) = (e-zt a3e-3t)u(t)

Module -3

Find the impulse response and step response of a system with transfer function

H(s) : 2s2+1os*12
Determine the Nyquist rate of sampling for the signals

i) x(t) ="cos (150nt)sin (50zrt)

ii) r(t) = sin(150nt) + sincz (150rt)

A continuous time LTI system is described by the differential equation

dy(t) . -t+sY(t):x(t)
Determine the response of the system to the input r(t) = e-2tu(t)using Fourier

Transform.

Consider the corginuous.time signal (t) : cos (ZD}ttt) * sin (320zrt) . What

will be the Nyquist rate of sampling for the signal? If the signal is sampled at

300samples/sec, write the discrete time- sigqll xlnj obtained after sampling.

What will be the frequency components at the output if the sampled signal is

passed through an ideal low pass filter with cut offfrequency 250H2?

Module -4

Find the DTFT of the following sequences using properties given r(n) has a

DrFi X(d,)

o x(n) = x(l - n)

(iD ,xz(n) = ei?x(n-2)

15 a)

16 a)

17 a)

3s

7b)
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b) Cqrsideran LTI sys*err that is c*reterized by the differonce q*i€a 7

\t3 1
y(n) - Zr@- 1) + 6r(" -Z) = x(n)

,,Find thc frrequency response H(d') and the impulse respons€ h(n) of dre

system.

l8 a) Fid the DTFT ofthe given signal r(z)

?, [1 l"Fnr,trlttf=1
10, loFnf'

b) S$eadprwetheconvolutkrnp*opertyofDTFT. 7

tbdnl'e -5

19 a) D*rmine dre z-mnsform forthe following signal. Sketch the pole-run plot and 7

irdicate the ROC.

x(n) =(})*'u(n + 3)

b) Fq fidLTI system with system finction H(z) find the impulse rcsfow so that 7

the system is stable.

H(z)-#
Can this syst€m bc bdh stable and causal?

2g a) Findfuinverscz-transformof l0

zz2 +16X(z)=-'-' (z + L)(z - 2)
.i +a'

, ,fordlpo_sible ROCsi

* b) Wri€downanyfoup'rqertiesofROCforZtansfcrm.
*|1t!
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