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Please check whether you have got the right question paper.
Instructions: 1. Attempt five questions, any two questions each from Part- A and Part — B
and one from Part-C.
2. Assume suitable data wherever necessary.

PART- A

Q.1 a) Find Even and odd components ' 04
i) x(t) = cost + sint + costsint
ii) x[n] = /(W9

b) What are energy and Power Signals? Determine whether the following signals are energy or 06
power signals
i) X(t=tu(t)
ii) X[n]=u[n-2]-u[n-5]

¢) Check whether the following signals are periodic or not. Give reasons Find the fundamental 04
period in case of periodic signals. , :

i) x[n] = 1T g FIn
i) x(t) = 2cos(4M t) + 3sin(vV2t) 4
d) Let x(ty=u(t-3)-u(t-5) and h(t}=e 3'u(t) 06

1) Compute y(t)=x(t)* h(t)
i)  Compute g(t)=dx(ty/dt *h(t)
iii)

Q.2 a) Derive Synthesis and analysis Equation for continuous time Fourier series. 06

b) Each of the two sequences x ,(t) and x,(t) has a period T=4 , and the corresponding 05
Fourier series coefficeints are
x,(t) & a, x,(t) & b,
where a, = 1/2a, =1/2a,=a; andb,=b, =b, = b; = 1.using the
multiplication property determine the Fourier series coefficient Cy for the signal g(t) =
x,()x;(0)
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¢) Determine and sketch the sequence X[n] with the following information
i) X[n] which i periodic with period N=6
ii) * oxlnl=2
i)  Tn(-D"x[n]=1

SE4A14

05

iv) X[n] has minimum power period among the set of signals satisfying the preceding

conditions
d) State argl prove parsevals theorem for discrete time periodic signal 04
Q3 a) Find whether the following systems are linear, time-invariant , causal and stable 06
) y(t) = cos(x(®)
ii) y(n) = log|x(n)|
b) Find the Causality and Stability of the following Signals 04
i) h(t) = e Zu(t—1)
i) h(n) = e~o™
¢) Determine the Fourier Series coefficient for the given signal 06
X(t)
1
1 2 3 4
v t
&
d) A discrete time periodic signal x[n] is real valed and has a fundamental period N=5. The 04
non zero Fourier series coefficients for x[n] are '
a,=3,a,=0,= eIV4 g, = ar, = 2¢/"°
Express x[n] in the form
x[n] =4, + Z A, sin(w,n+ @)
k=1
: PART-B
Q4 a) Derive the Discrete Time Fourier Transform synthesis and analysis equation for a discrete 08
time aperiodic signal
b) Exphin time — shifting property of continuous time Fourier transform 06
¢) Find the nverse Fourier transform of 06

X@(w) = 2Cos(w) lwl<m
=10 wl>m
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Find the inverse Laplace Transform of

X(s)= !

(s +5)(s—3)

For the following ROCs
i) -5<Re{S} <3

i)  Re{S}>3

i)  Re{S$} <-5

State and explain any three properties of Region of convergence for z-transforms.

Find the Laplace transform and the ROC for the following
i) X(@) = et
i) x(t) = e73tu(t) + e>u(d)

Determine the inverse z- transform of
1=z"1422

Xa) = (3~ 05z-1)(1= 22‘1)(1 -z

i) When ROC is |z| < 05
ii) When ROC is |z] > 2
iii)  When ROC is 0.5 <|z| < 2

Find the DTFT of the sequence
x[n] = —a™u[-n-1],a = real
£

Explain time domain aliasing with neat sketches.

PART-C

Consider a system with impulse response h[n] = 3™u[n]. Determine the output of the
system at =5, 10 for the input x[n]=u[n]

X (=t 0< t<1
2-t 128€2

Be a periodic signal with fundamental period T=2 and Fourier series coefficient a,

i)
ii)

Determine the value of a,
Determine the Fourier series representation b, = dx(t)/dt
Use the differentiation property and value of by. Determine the fourier series
coefficient a,
Derive a Suitable Expression for Convolution sum of Discrete Time systems.
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Consider a periodic pulse train defined over a period Tyas
x()=1tl< T,
0T, < I|tl <Ty/2
Determine its Fourier coefficient and plot the same for Tp = 4 T,

Compute the DTFT of the following signals
i) X[n] = u[n] — u[n — 6]

i)y *X[n] = 2"[u[n] —u[n— 4]]

Find the inverse Laplace Transform of .

XSO ={EFD

Find the relation between DTFT and z- transform

\)
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