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BIEL-007 : SIGNALS AND SYSTEMS

Time : 3 hours : Maximum Marks : 70

Note : Attempt any seven questions. All questions carry
equal marks. Use of scientific calculator is allowed.
All the questions are to be answered in English

language only.

1. Sketch and label the even and odd components of

the signals shown in Figure 1. 10
x(t)
4
(a)
0l 12345
x(t)
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Figure 1

Show that the complex exponential signal
x(t) = el®ot |

is periodic and that its fundamental period
is 21!/0)

Show that the complex exponential

sequence
x(n) = ejgon

is periodic only if 4‘;—0 is a rational number.
T



8. Consider the system shown: in Figure 2.
Determine whether it is (a) memoryless,
(b) causal, (c) linear, (d) time-invariant, or
(e) stable. 10

x(t) - y(t) = x(t) cos ot

4. (a) The step response s(n) of a discrete-time
LTI system is given by
sm) =o®um),0<a<1.
Find the impulse response h(n) of the
system. , _ 5

(b) Show that if the input x(n) to a
discrete-time LTI system is periodic with
period N, then the output y(n) is also
periodic with period N. : 5

BIEL-007 3 : P.T.O.



5. Compute v,(t) x v,(t), given that

4t, t>0
vl(t) =

0, t<0
e 2t £20 |
vot) = 10
' 0, t<0

6. The continuous-time system shown in Figure 3
consists of two integrators and two scalar
multipliers. Write a differential equation that
relates the output y(t) and the input x(t). 10

s » y(t)

o(t)

<4

Figure 3

7. Determine the complex éxponential Fourier series

representation for each of the following signals : 10

(8) x(t)=cos ot

(b)  x(t)=sin (t — W/2)
()  x(t)=cos (2t + W/4)
(d) x(t)=cos 4t + cos 6t

(e)  x(t)=sin ot
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8. A causal discrete-time LTI system is described by

yin] —% yin - 1+ % yin - 2] = [nl,

where x[n] and yin] are the input and output of
the system, respectively.

(a) Determine the frequency response H(Q) of
the system.

(b) Find the impulse response hin] of the
system. 10

9. Find the inverse z-transform of

223 5224243 ‘
X(z) = ' , 1. 10
= hay *<

10. Consider the discrete-time system shown in
Figure 4. For what values of k, is the system
BIBO stable ? ‘ : 10

x[n]

gl

+

k/2 qln]

qln - 1] z-1 o
4{25———» yin]

y

k/3

Figure 4
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