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Course: Signals and Systems

Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.
2. Missing data, if any, may be suitably assumed.
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=
=3 1 | a) | Describe the elementary signals with appropriate equations and | CO2 | POl 10
= plots.
5 b) | For the discrete time signal shown below, Sketch the following | CO2 | POl 10
2 signal.
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8_ o 2 | a) | Classify different types of signals with necessary plots and | CO1 10
= equations.
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UNIT -1l

a) | For the following systems, determine whether the system is | CO2 | POl 10
Linear, Time invariant, Memoryless, Causal and Stable
. d  _
N y@®=—{e"x(®)}
i) () =xC)
i) ym) =x(n) X2, 6(n— 2k)
iv) y(n) =x(n) +nx(n+ 1)
b) | Determine whether the following systems are invertible or not, if | CO2 | PO1 10
it is construct the inverse system.
i. yn)=nxmn)
i. v =x3(0)
i, y(t) =2x(-3-1)
t
iv.  yt)= [x()de
=
v. y(@)=x (Z)
OR
a) | For the following systems, determine whether the system is | CO2 | POl 10
Linear, Time invariant, Memoryless, Causal and Stable
(GRS
dt
i) y) =e*®
iii) y(n) = cos (x(t))
iv) yn) =x(n) +un+1)
b) | For the following systems, determine whether the system is | CO2 | POl 06
Invertible or not? If invertible construct inverse system
i) y(t) = x(t = 6)
i) y(t)=x(1—n)
c) | Determine the overall operator of the following systems whose | CO2 | POl 04
output signal is given by and also represent the block diagram
m
y(n) =03[x(n) + x(n —1) + x(n — 2)]
UNIT - 111
a) | Design the total response of the system given by the following | CO3 | PO2 10
differential equation
d?y(t) . dy(t)
e +3 ddt( )+ 2y(t) = 2x(t)
t
y(0) =0; _}clit =1; fort=0
x(t) = cost u(t)
b) | Evaluate the continuous —time convolution integral given below | CO4 | PO1 10

y(@) ={ut+2)—ult—-1}*u(-t+2); |




OR

a) | Design the force response described by the following difference | CO3 | PO2 10
equation
y(n) — 0.25y(n —1) — 0.125y(n — 2) = x(n) + x(n — 1)
with input x(n) = 0.125™u(n)
b) Draw the direct form-1 and Direct form-11 implementation for the co4 | POl 06
system defined by the following differential equation:
d’y(t)  dy(®) dx(t)
1z 6 TR 4y(t) = x(t) — 5 It
©) Perform the convolution sum of the sequences given below: KM YL 04
x(n)={1,2,3,1} and h(n)={1,2,1,-1}
T
UNIT - IV
a) | Evaluate the DTFS representation for the signal x(n) as shown | CO4 | PO1 10
below figure(7a) and sketch the spectra. Also verify Parseval’s
identity
x(n)
3
Ll o] o] =
Il -1TI -T-T n
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figure(7a)
b) | The system produces the output of y(t) = e tu(t) for an input | CO4 | PO1 10
of x(t) = e~ 2tu(t). Determine the frequency response and
impulse response of the system.
OR
a) | Evaluate the Fourier transform of the following signal. Obtain | CO4 | PO1 10
the expression for the magnitude and phase spectra.
i) x(t) = (e)3tu(t —1)
i) x(t) = t(e)?tu(t)
b) | Find the DTFS of x(n) = cos (61"—3n +§). Also plot its | COl 06
magnitude and phase spectra.
C) 04

Find the CTFT of rectangular pulse x(t) shown below figure(8a):
’ rutd)

T T figure(8a)




UNIT -V

9 | a) | Analyze the following signals using Z-transform technique of the | CO5 | PO2 10
and determine the ROC
n n
) ym=(5) um~(5) uCn-1)
i) y(n) = (a)" cos(wn) u(n)
b) | Explain the properties of ROC COo1 04
c) | Determine the discrete-time sequence x(n) which has Z-| CO5 | PO2 06
transform
X(2) = —52 ROC:|Z| > 1
1-1.5z"140.5272 '
OR
10 | a) | Analyze the given causal LTI system described by the difference | CO5 | PO2 08
equation
ym)=yn-D+y(n—-2)+x(n—-1)
i) Find the system function H(Z).
i) Plot the poles and zeros
iii) Indicate the ROC.
b) | Determine the system function and unit sample response of the | CO5 | PO1 06
system using unilateral z-transform.
1
y@) -5y =1 =2x0); y(-1) =0
c) | Applying z-transforms, solve the following difference equation CO5 | PO1 06

yn)+3y(n—1) = x(n) wherex(n) =un),y(-1) =1
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