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Instructions:
() Read the all questions carefully and answer accordingly.

Part A [Memory Recall Questions]
Answer all the Questions. Each question carries two marks. (10Qx2M= 20M)

1. A Fourier series is a summation of harmonically related sinusoidal functions, also known as components
or harmonics. For which time of continuous time signals, does Fourier series exist?
(C.0 1) [Knowledge]

a) Periodic continuous time signals

b) Aperiodic continuous time signals

¢) Both Periodic and Aperiodic continuous time signals

d) None of the mentioned
2. Consider a discrete time system with input x[n] and output y[n]. The input —output relationship for this
system is y[n] = X[n] x [n-2]. Is the system memoryless? (CO 1) [Knowledge]

a) Memoryless

b) With memory

¢) Both memoryless and with memory

d) None of the above
3. The Region of Convergence is the area in the pole/zero plot of the transfer function in which the function
exists. The Region of Convergence for Laplace Transform of a left sided signal lies on the

(CO 1) [Knowledge]

a) Left side

b) Right side

¢) Both

d) Cannot be determined
4. A system can be causal and non-causal depending upon its dependence on input signals. Check
whether the system y (t) = (3t + 5) x (t) is causal or not. (CO 1) [Knowledge]

a) Causal

b) Non Causal

c¢) Both causal and non-causal

d) Cannot be determined
5. A Fourier transform is a mathematical transform that decomposes functions into frequency components,
which are represented by the output of the transform as a function of frequency. For which type of
continuous time signals, does Fourier Transform exist?

(CO 1) [Knowledge]

a) Periodic continuous time signals

b) Aperiodic continuous time signals

¢) Both Periodic and Aperiodic continuous time signals

d) None of the mentioned
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6. In signal processing and control theory, the impulse response, or impulse response function, of a
dynamic system is its output when presented with a brief input signal, called an impulse. Step response of
LTI System given as e~ 3tu(t), find its impulse response.
(CO-1)[Knowledge]
7. A time-variant system is a system whose output response depends on moment of observation as well as
moment of input signal application. Check whether the system y (t) = (cos 3t) x (t) is time variant or not.
(CO-1)[Knowledge]
8. The Fourier transform of a function is a complex-valued function representing the complex sinusoids that
comprise the original function. What is the expression for continuous time Fourier Transform of x (t-3)?
(CO-1)[Knowledge]
9. Convolution is a mathematical way of combining two signals to form a third signal. What is the result of

the convolution between two signals 6 (t-2) and & (t+5)? (CO-1)[Knowledge]
10. A system is said to be a linear system if it obeys the principle of homogeneity and principle of
superposition. Whether the system d’;—g) is linear or not? (CO-1)[Knowledge]

Part B [Thought Provoking Questions]

Answer all the Questions. Each question carries ten marks. (4Qx10M=40M)
11. x[n]= {4,3,2,1,2,3,4}. Sketch the following signals. (CO-2)[Comprehension]
a) x[-n—1]
b) x[—2n]
C) x[3n + 2]
d) x[-n + 1]
12.
X[ — H —— y[n]=x2[n]
X[1] — G — V] =x[n]—x[n—1]
xX[n] e—] F V' [11]=2x[n] + x[n—1]

The systems in Figures (a) to (f) are formed by parallel and cascade combination of H, G, and F. By
expressing the output y[n] in terms of th
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input x[n], determine which of the systems are equivalent.

(CO-2)[Comprehension]
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13. John needs to perform convolution graphically for which he needs to perform some basic operations on

signals. His teacher advised him to practice the basic operations on signal x(t) given below before using it

for convolution. Help him to identify the below given operations and sketch the following:
(CO-2)[Comprehension]

x(t)

._
s |

a) x (-t)
b) x (t+2)
C) X (2t+2)
d) x (1-3t)
14.
Consider the signal y[n] in Figure

y[n] 29
1
— *— N
=3 =2 =l 0 X 2 3
Figure

(a) Find the signal x[n] such that Ev{x[n]} = y[n] for n = 0, and Od{x[n]} = y[n]

forn < 0.
(b) Suppose that Ev{w[n]} = y[n] for all n. Also assume that w[n] = 0 for n < 0.

Find w[n].

(CO-2)[Comprehension]

Part C [Problem Solving Questions]

Answer all the Questions. Each question carries ten marks. (4Qx10M=40M)
15. A Fourier transform (FT) is a mathematical transform that decomposes functions into frequency
components, which are represented by the output of the transform as a function of frequency. x (t) is a
rectangular pulse as shown in fig below. Find Fourier Transform X[jw]. Also draw the graphs for X[jw].

(CO-4)[Application]
x(t)
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16. In mathematics and signal processing, the Z-transform converts a discrete-time signal, which is a
sequence of real or complex numbers, into a complex frequency-domain (z-domain or z-plane)
representation. Find the Z- Transform of the following sequence and also draw the region of convergence.
(CO-4)[Application]

x[nl=un+1]—u[n-2]

17. In mathematics, the Laplace transform, is an integral transform that converts a function of a real
variable to a function of a complex variable s. Determine the Laplace Transform and Region of
convergence of the following time function. (CO-4)[Application]
(@) x(t) = e *u(t),a>0
(b) x(t) = e"*u(t),a <0

18. A Fourier series is a summation of harmonically related sinusoidal functions, also known as
components or harmonics. The result of the summation is a periodic function whose functional form is
determined by the choices of cycle length, the number of components, and their amplitudes and phase
parameters. Determine the Fourier series coefficients for each of the following periodic discrete time

signals. Plot the magnitude and phase of each set of coefficients a”‘.

2mn . [2mm
x[n] = cos (T) + sin (T)

(CO-4)[Application]
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