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B. Tech.
(SEM. III) THEORY EXAMINATION, 2015-16

SIGNALS & SYSTEMS
[Time:3 hours] [Total Marks:100]

Section - A

1. Attempt all parts. All parts carry equal marks. Write
answer of each part in short : (10x2=20)

(a) Examine whether the signal is periodic or not. If
periodic then find out the period.

x(t) =sin(107 + 1) =2 cos(57 - 2)

(b) Determine the Even and Odd part of the signal.

x(t) = cos[Wt + %j

{
(c) Plot the signal y(t)=x[(——?—j+3) where x(t) is

given as
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Check whether the system is Linear or Non Linear.

d’y(t) ,dv(0) _
2 7 +4 2 +3y()=x(t+1)

Consider a discrete time system with input x[n] and
outputy[n] : y[n] = n[x())*

s this system time variant or time invarient ?

Find out the Laplace transform of the signal with
its ROC.

x(t) = e tu(t) + e *u(t)

Find Z-Transform of the signal

x(n) =(—;—] u(n)*(%) u(n)

Prove the time differentiation property of Fourier
transform.
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(1) Find the discrete time Fourier transform of the
signal : x[n]=a"u(-n-1)

(j) An LTI system is described by the differential
ay(?)

equation _%t_+ 4y(1)=x(#). Determine its
impulse response h(t) and then H(¥).
Section - B
Attempt any five questions from this section :  (5x10=50)

2.  (a) Determine whether the following signal is energy
or power signal.

x(n)=u[n] - u[n- 6]
(b) Sketch the following signal

y(t)zn((%)—2}+z(21—3.5) o

3. Find the continuous time Fourier transform of the Gate/
Rectangular signal. Also plot its magnitude response.

4, (a) FindInverse Laplace transform for

Ry
X(s)=—————
() sta’ +b?
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(b) Find the Laplace transform for the parabolic

function x(¢) =" .e™ (1)

5. (a) Determine whether the system is BIBO stable or
not.

y(n) = max[x(n+ 1), x(n). x(n- 1)]

(b)  Check whether the system is static / dynamic and
Causal / Non Causal and why ?

y(n)=log, [x(n)|

6.  Determine the inverse Z-transform using partial fraction

method for
ol
1)
X(z)=
\) ( —12"\(1— ! z )
) )
i |z|>~l—
(i) Iz>3
(i) lzl<=

l<|z}<l
(111) y >
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(a) Uisng Fourier transform. find the convolution of :
(1) =2
X, () = e*u(t)
X,(t) = e*Lu(t)

(b) Calculate the DTFT of the following using
properties of DTFT

x(n)=u(n=3)-un-23)

Determine the total response of the differential equation

3

d () 4 dv(1)
dt- dt

+2v(t) = x(1)

where y(0) =3, y’(0) =4. x(t) =4e*and t > 0
Determine the total response of the difference equation
y(n) +4y(n - 1) +4y(n = 2) = (=2)"u(n)

where y(-1)=0and y(-2) =1

Section - C

Attempt any two questions from this section.  (2x15=30)

(a) Using properties of Z-transform, find Z-transform
and ROC of signal

x(n)= n.2”.sin(’—7§}u(n)
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(b) Find DTFT of the signal :
x(n)=n.3". u(-n)
(é) Find Laplace transform for =
x(t) = cos*2t.u(t)
Il (a) Check whether the system is :
y(m)=ev [x(n)]
(i) Static or Dynamic
(i1) Linear or Non-Linecar
(iii) Causal or Non-Causal
(iv) Time variant or In-variant

(b) Check whether the system with impulse response
is :

Mnl= 3" x(k)

(1) Causal / Non causal

(ii) Stable/Unstable
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12. (@)

®)

Calculate the convolution for given sequences :
x[n]=1  forn -2,0,1

2 forn=-1

0 else

hn)=o[n]-0[n—-11+06[n-2]-6[n-3]

An interconnection of LTI system is :

h:fn] |

vin]

hin]

The impulse responses are :

(i) h‘[n]=(%J [u[n]—u[n~—4]]

(i) hln]=d[n]
(ii1) Ay[n]=u[n-2]

Let impulse response of overall system from x[n] to y[n]
to y[n] be h[n]

(i)

Expresshn]interm of ul[n],hz[n] andhs[n]

(i) Evaluateh|n]
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