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VISION OF THE INSTITUTION

To mould true citizens who are millennium leaders and catalysts of change through excellence in
education.

MISSION OF THE INSTITUTION

NCERC is committed to transform itself into a center of excellence in Learning and Research in
Engineering and Frontier Technology and to impart quality education to mould technically competent
citizens with moral integrity, social commitment and ethical values.

We intend to facilitate our students to assimilate the latest technological know-how and to imbibe
discipline, culture and spiritually, and to mould them in to technological giants, dedicated research
scientists and intellectual leaders of the country who can spread the beams of light and happiness among
the poor and the underprivileged.
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ABOUT DEPARTMENT
4 Established in: 2002

4 Course offered : B.Techin Electronics and Communication Engineering

M.Tech in VLSI

¢ Approved by AICTE New Delhi and Accredited by NAAC

€ Affiliated to the University of Dr. A P J Abdul Kalam Technological University.

DEPARTMENT VISION

Providing Universal Communicative Electronics Engineers with corporate and social relevance towards
sustainable developments through quality education.

DEPARTMENT MISSION

1) Imparting Quality education by providing excellent teaching, learning environment.

2) Transforming and adopting students in this knowledgeable era, where the electronic gadgets
(things) are getting obsolete in short span.

3) To initiate multi-disciplinary activities to students at earliest and apply in their respective fields
of interest later.

4) Promoting leading edge Research & Development through collaboration with academia &
industry.

PROGRAMME EDUCATIONAL OBJECTIVES

PEOI. To prepare students to excel in postgraduate programmes or to succeed in industry/ technical
profession through global, rigorous education and prepare the students to practice and innovate recent
fields in the specified program/ industry environment.

PEO2. To provide students with a solid foundation in mathematical, Scientific and engineering
fundamentals required to solve engineering problems and to have strong practical knowledge required to
design and test the system.

PEO3. To train students with good scientific and engineering breadth so as to comprehend, analyze,
design, and create novel products and solutions for the real life problems.

PEOA4. To provide student with an academic environment aware of excellence, effective communication
skills, leadership, multidisciplinary approach, written ethical codes and the life-long learning needed for
a successful professional career.
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PROGRAM OUTCOMES (POS)
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

Problem analysis: ldentify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions wusing first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.

Modern tool usage : Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.
The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant
to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give and
receive clear instructions.

. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

. Life-long learning: Recognize the need for, and have the preparation and ability to engage in

independent and life-long learning in the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES (PSO)

PSO1: Facility to apply the concepts of Electronics, Communications, Signal processing, VLSI, Control
systems etc., in the design and implementation of engineering systems.
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PSO2:Facility to solve complex Electronics and communication Engineering problems, using latest
hardware and software tools, either independently or in team.

COURSE OUTCOMES
ECT 204

Represent various signals and systems

Represent & Analyze the continuous time system with
Laplace transform and Fourier transform
Understand the concept of sampling

Analyze the discrete time system using DTFT

Analyze the DT systems with Z Transform

MAPPING OF COURSE OUTCOMESWITH PROGRAM OUTCOMES
PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11

CO’S | PSO1| PSO2
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SYLLABUS

Elementary signals, Continuous time and Discrete time signals and systems, Signal

operations, Differential equation representation, Difference equation representation,
Continuous time LTI Systems, Discrete time LTI Systems, Correlation between signals,
Orthogonality of signals, Frequency domain representation, Continuons time Fourier series,
Continuous time' Fourier transform, Using-Laplace wansform to characterize Transfer
function, Stability and Causitity using ROC of Transfer tansform, Frequency response,
Sampling, Aliasing, Z transferm, Inverse' Z transform, Unilateral .Z-wansform, Frequency
domain representation of discrete time signals; Discrete time Fourier series and discrete time
Fourier transform (DTFT), Analysis of discrete time LTI systems using the above transforms.

Text Books

1. Alan V. Oppenheim and Alan Willsky, Signals and Systems, PHI, 2/e, 2009

2. Simon Haykin, Signals & Systems, John Wiley, 2/e, 2003

Reference Books

1. Anand Kumar, Signals and Systems, PHI, 3/e, 2013.

2. B P. Lathi, Priciples of Signal Processing & Linear systems, Oxford University Press.
3. Gurung, Signals and System, PHL

4. Mahmood Nahvi, Signals and System, Me Graw Hill (India), 2015.

5. P Ramakrishna Rao, Shankar Prakriya, Signals and System, MC Graw Hill Edn 2013.
6. Rodger E. Ziemer, Signals & Systems - Continuous and Discrete, Pearson, 4/e, 2013
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Course Contents and Lecture Schedule

Module Topic Number of lecture
hours

4

Elementary Signals, Classification and representation of
continuous fime and discrete time signals, Signal operadons

Continuous time and discrete time systems — Classification, 3
Properiies.

Representation of systems: Differential equation representation
of continuous time systems. Difference equation representation
of discrete systems.

Continuous time LTI systems and convolution integral.

ELECTRONICS AND COMMUNICATION ENGINEERING

Discrete time LTI systems and linear convolution. 2
Stability and causality of LTI systems. 2
Correlation between signals, Orthogonality of signals. 1
Frequency domain representation of continuous time signals - 4
continuous time Fourier series and ifs properties.
Continuous time Fourier transform and its properties.
Convergence and (ibbs phenomenon

Review of Laplace Transform, ROC of Transfer function,
Properties of ROC, Stability and causality conditons,
Relation between Fourier and [ aplace ransforms.

Analysis of LTI systems using Laplace and Fourier transforms.
Concept of ransfer function; Frequency response, Magnitude
and phase response.
Sampling of continuous time signals, Sampling theorem for
lowpass signals, aliasing.
Frequency domain representation of discrete time signals,
Discrete time fourier series for discrete periodic signals.
Properties of DTFS.
Discrete time fourier transform (DTFT) and its properties.
\Analysis of discrete time LTI systems using DTFT. Magnitude
and phase response.
Z transform, ROC , Inverse ransform, properties, Unilateral Z
transform.

Relation between DTFT and Z-Transform, Analysis of discrete
time LTI systems using Z transforms, Transfer function.
Stability and causality using Z transform.
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QUESTION BANK

MODULE 1

Check whetherthe signal x(t)=10sin500Mt + cos 1000t is periodicor not. Find the
fundamental periodif periodic.

Plot the signal x(t)=2u(t+1)+2u(t)-3u(t-3)-2u(t-5)

Check whetherthe followingsignals are energy or powersignals

(a) x(t)=e3!"

(b)x(n)=(1/4)" u(n)
(c)x(t)=e'u(t-2)

(d) x(n)=(1/2)" u(n-2)

(e)x(t)=e*u( -t)

. Determine whetherthe system, y(n)=x(n)+5/x(n-5) is Time invariant,

Linear,Static,Stable and Causal.
. Show that the product of 2 odd signalsis an evensignal
. What are signals? Explainthe classification of signals.
. Explainabout the different properties of system.
. Define static and dynamic system.
. Define odd and evensignal.

10. Findthe odd and even components of the signal x(n)={1,2,-1}
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. Check the causality and stability of the systems whose impulse responses are
given by (i) h(t)=ea u(t) (ii) h(n)= 2ru(-n)

. Find the convolution of x(t)=u(t+1)-u(t-1)
with h(t)=u(t+2)-u(t-2)

. Find the output of the system with impulse response h(n)={1,2} to the inputx(n)=
{2,-3,7}

. Compute the auto correlation of the signal x(n)=a" u(n) for O<a<1

. Find the output of the system withimpulse response h(n)=(1/2)"u(n) to the input
x(n)=" u(n-5)

. Find the convolution of x1(t)=e *u(t) and x,(t)=u(t) + u(t-2)

17. Find the convolution of h(n)={1,2} with x{n}={2,-3,7} using Matrix method.
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MODULE 1II

Determine the Fourier transform and Laplace transform of x(t)=6(t)
Find the Laplace transform of tu(t)
Find the inverse Laplace of X(s)= (2/s°)-4
Find the Laplace transform of (a) u(t) (b)Impulse function
Findthe inverse Laplace transform of 1/[s(s-3)]
. Determine the transferfunction of system with polesat s=-1,2 and zeros at s=3

. Findthe inverse Laplace transform of 1/[52—4s+3]

. Prove Parsevals Theorem

. Determine the unilateral laplace transform of sinwtand coswt

. State and Prove the properties of Laplace transform.

. What isROC

. Find the Laplace transform and ROC of the signal x(t)= -e* u(-t)
-alt|

. Find the Fourier transform of the signal x(t)=e

. Obtain the TrigonometricFourier Series representation of the signal

13. What is the relation between Laplace and Fourier transform.
14. State and Prove the properties of CTFS.

15. State and Prove the properties of CTFT.
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MODULE 1l

1. State and prove the samplingtheorem for low pass signals

2. Asignal x(t) =2 cos 400mt + 6 cos 600 it is sampled with a sampling frequency

800Hz. Write the resultantdiscrete time signal.

Determine the Nyquist rate of sampling for the signals
i) x(t) = 2sin 250mt + 3cos 2500t

ii) x(t) = 10 sinc 500t

The step response of an LTI systemis (1-e™-te™)u(t). For an inputx(t), the

output is observedto be (2—3e "+ e*)u(t) . For this observed measurement,

determine the inputto the systemusinglaplace transform.

5. For the following system described by differential equation, find the impulse response if
the systemis stable

d2y(t) dy () d2x(t) dx (t)
dt2 +5 dt +6y() = dt2 dt

+ 13x(1)|

Assume initial conditions as zero.

6. A continuous time LTI systemis described by the differential equation

L 3(® + 53() = x(®)

Determine the response of the system to the input x(t) = e ?*wu () using Fourier
Transform.

7. Explainthe Dirichlet’s condition forthe existence of Fourier Transform
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MODULE IV

Evaluate the inverse Z-transform of

1

X(z) = log [al<lz]

1—agz—1

Evaluate the DTFT of following signal
®(n) = an sin O nu{mn)
. Findthe DTFT of x(n) = 0.25" u(n+2)

Give the Parseval’s theorem for DTFT. Prove it.

Compute the energy of the sequence

x('n) __ s nnilcn

An LTI system is characterized by the system function given as
3 —4z"1

H(z) =1 —3&5;=7 1 15—

Under what conditions the system will be obey causality and stability?
Determine the impulse response of the system such that
i) The system is causal ii) The system is stable

Justify the answers.

Find the z-transform and specify ROC

i) x(n)=u(n—2) = (g}“u.(n.}

ii) x(n) = —n(%j“u(—n — 1)

Write the Fourierseriesrepresentation of a discrete time periodicsignal with
periodicity N. What is the difference between continuous time and discrete time

Fourierseries?
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MODULE V

A system is described by the difference equation
1 1
yn) =xm) —x(n —1) —_ vy —1) +oyim —2)
Determine the impulse response of the system using fourier transform. Also find the step

response of the system.
The frequency response of a three point moving average system is given as
H(el%) :i (1 + cos Q) e /2.

Determine the difference equation representation of the system.

Determine the response of the system with impulse response h(n)= O.Sn u(n) to the input

x(n) = 10 — 5 sin

An LTI systemis described by the difference equation

y(mn) —%y(n. — 1) + %y(n —2) =x(n) — 3x(n — 1)

Specify the ROC of H(z), and determine h(n) for the following conditions

i) The systemis stableii) The system is causal
A system is described by the difference equation

1 1
y(m) =x() —x(n -1 —_ vy — 1) +oyim —2)
Determine the transfer function of the system using Z transform.

A system is described by the difference equation

y() = x(n) — x(n — 1) — 3 y(n — 1) + =y(n — 2)

Determine the frequency response of the system using fourier transform
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MODULE 1
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