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SIGNALS AND SYSTEMS 
 
OBJECTIVES: 

 

 Knowledge of  basic elementary signals and its representation and analysis concepts   

 Knowledge of frequency-domain representation and analysis concepts using Fourier analysis 
tools, Z-transform. 

 Concepts of the sampling process. 

 Mathematical and computational skills needed to understand the principal of LTI Systems. 

 Mathematical and computational skills needed to understand the principal of convolution & 
correlation. 

 
UNIT I:  
INTRODUCTION TO SIGNALS: Elementary Signals- Continuous Time (CT) signals, Discrete Time (DT) 
signals, Classification of Signals, Basic Operations on signals.  
 

FOURIER SERIES: Representation of Fourier series, Continuous time periodic signals, Dirichlet’s 
conditions, Trigonometric Fourier Series, Exponential Fourier Series, Properties of Fourier series, 
Complex Fourier spectrum. 
 
UNIT II: 
FOURIER TRANSFORMS: Deriving Fourier transform from Fourier series, Fourier transform of arbitrary 
signal, Fourier transform of standard signals, Properties of Fourier transforms. 
SAMPLING: Sampling theorem – Graphical and analytical proof for Band Limited Signals, impulse 
sampling, Natural and Flat top Sampling, Reconstruction of signal from its samples, effect of under 
sampling – Aliasing. 
 
UNIT III:  
SIGNAL TRANSMISSION THROUGH LINEAR SYSTEMS:  Introduction to Systems, Classification of 
Systems, Linear Time Invariant (LTI) systems, system, impulse response, Transfer function of a LTI 
system. Filter characteristics of linear systems. Distortion less transmission through a system, Signal 
bandwidth, System bandwidth, Ideal LPF, HPF and BPF characteristics. 
 
UNIT IV:  
CONVOLUTION AND CORRELATION OF SIGNALS: Concept of convolution in time domain, Cross 
correlation and auto correlation of functions, properties of correlation function, Energy density 
spectrum, Parseval’s theorem, Power density spectrum, Relation between convolution and correlation. 
 
UNIT V:  
LAPLACE TRANSFORMS: Review of Laplace transforms, Inverse Laplace transform, Concept of region of 
convergence (ROC) for Laplace transforms, Properties of L.T’s relation between L.T’s, and F.T. of a signal. 
 Z–TRANSFORMS: Concept of Z- Transform of a discrete sequence. Distinction between Laplace, Fourier 
and Z transforms, Region of convergence in Z-Transform, Inverse Z- Transform, Properties of Z-
transforms. 
 



TEXT BOOKS: 
1. Signals, Systems & Communications - B.P. Lathi, BS Publications, 2003. 
2. Signals and Systems - A.V. Oppenheim, A.S. Willsky and S.H. Nawab, PHI, 2nd Edn. 
3. Signals and Systems – A. Anand Kumar, PHI Publications, 3rd edition. 

 
REFERENCE BOOKS: 

1. Signals & Systems - Simon Haykin and Van Veen,Wiley, 2nd Edition. 
2. Network Analysis - M.E. Van Valkenburg, PHI Publications, 3rd Edn., 2000. 
3. Fundamentals of Signals and Systems Michel J. Robert, MGH International Edition, 2008. 
4. Signals, Systems and Transforms - C. L. Philips, J. M. Parr and Eve A. Riskin, Pearson 

education.3rd Edition, 2004. 
 

OUTCOMES: 
Upon completing this course the student will be able to: 

 Understand the basic elementary signals & determine the Fourier series for Continuous Time 
Signals. 

 Analyze the signals using FT, LT, ZT. 

 Concepts of the sampling process. 

 Mathematical and computational skills needed to understand the principal of LTI Systems. 

 Understand the principal of convolution & correlation. 
 



 
UNIT I 

 
INTRODUCTION TO SIGNALS& FOURIER SERIES 

 
 
 

1.1 Introduction to Signals 
1.2  Elementary Signals 
1.2.1 Continuous Time (CT) signals 
1.2.2 Discrete Time (DT) signals                         
1.3 Classification of Signals 
1.4 Basic Operations on signals. 
1.5  Representation of Fourier series 
1.6 Dirichlet’s conditions 
1.7 Trigonometric Fourier Series(TFS) 
1.8  Exponential Fourier Series (EFS),  
1.9  Properties of Fourier series 
1.10 Complex Fourier spectrum 

 
 

 



UNIT I  

INTRODUCTION TO SIGNALS : 

 

1.1 INTRODUCTION 

Anything that carries information can be called a signal. Signals constitute an important part of 

our daily life. A Signal is defined as a single- valued function of one or more independent 

variables which contain some information. A signal may also be defined as any physical quantity 

that varies with time, space or any other independent variable. A signal may be represented in 

time domain or frequency domain. Human speech is a familiar example of a signal. Electric 

current and voltage are also examples of signals. A signal can be a function of one or more 

independent variables.  A signal can be a function of time, temperature, position, pressure, 

distance etc. If a signal depends on only one independent variable, it is called a one-dimensional 

signal, and if a signal depends on two independent variable, it is called a two-dimensional signal. 

 

1.2 REPRESENTATION OF DISCRETE TIME SAIGNALS 

Discrete-time signals are signals which are defined only at discrete instants of time. For those 

signals, the amplitude between the two time instants is just not defined. For discrete time signal 

the independent variable is time n, and it is represented by x(n). 

There are following four ways of representing discrete-time signals: 

1. Graphical representation 

2. Functional representation 

3. Tabular representation 

4. Sequence representation 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 



 

 

 



 

 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 



 

 

 

 



 

 



 

 

 



 

 



 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 



FOURIER SERIES: 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 

 

 



 

 

 



 

 



 

 



 

  







                                         



 

 



 

 

 

 



 

 



 

 

 







 



UNIT II 
 

FOURIER TRANSFORMS & SAMPLING 

 

 
 

2.1. Deriving Fourier transform from Fourier Series. 

2.2. Fourier transform of arbitrary signal. 

2.3. Fourier transform of standard signals. 

2.4. Properties of Fourier Transforms. 

2.5. Sampling Theorem – Graphical and analytical proof for Band Limited Signals, 

2.6 .Types of Sampling- impulse sampling, Natural and Flat top Sampling,  

2.7. Reconstruction of signal from its samples, 

2.8.Effect of under sampling – Aliasing. 

 



UNIT II 

FOURIER TRANSFORMS: 

 

 

 



 

 



 

 

 



 

 



 

 

 

 



 

 

 



 

 



 

 



 

 



 



 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 



 

 

 



 

 

 



 

 

 



 



 

 





 



 



SAMPLING: 

 

 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 



 



 

 

 

 



 

 

 

 



 

 



 

 

 



 

 



 

 



 

 



 

 

 



 



 

 



UNIT III 
 

SIGNAL TRANSMISSION THROUGH LINEAR SYSTEMS 

 
 
3.1. Introduction to Systems. 

3.2. Classification of Systems. 

 3.2. Linear Time Invariant (LTI) systems. 

3.3. Impulse response. 

3.4. Transfer function of a LTI system.  

3.5. Filter characteristics of linear systems. 

3.6. Distortion less transmission through a system. 

3.7. Signal bandwidth, System bandwidth. 

3.8. Ideal LPF, HPF and BPF characteristics. 

 



 

UNIT III:  

 

SIGNAL TRANSMISSION THROUGH LINEAR SYSTEMS 

 

 

 



 

 

 



 

 

 



 

 



 

 

 

 

 

 



 

 

 



 



 

 



 

 



 

 



 

 



 

 



 



 

 



 

 



 



 

 

 



 

 

 



UNIT IV: 
 

CONVOLUTION AND CORRELATION OF SIGNALS 
 

 

 4.1. Concept of convolution in time domain. 

4.2. Cross correlation and auto correlation of functions. 

4.3. Properties of correlation function. 

4.4. Energy density spectrum. 

4.5. Parseval’s theorem. 

4.6. Power density spectrum, Relation between convolution and correlation. 

 

 

 



UNIT IV:  

 

CONVOLUTION AND CORRELATION OF SIGNALS 

 

1 INTRODUCTION 

Convolution is a mathematical way of combining two signals to form a third signal. Convolution 

is important because it relates the input signal and impulse response of the system to the output 

of the system. Correlation is again a mathematical operation that is similar to convolution. 

Correlation also uses two signals to form a third signal. It is very widely used in practice, 

particularly in communication engineering. Basically, it compares two signals in order to 

determine the degree of similarity between them. Radar, Sonar and digital communications uses 

correlation of signals very extensively. Correlation may be cross correlation or auto correlation. 

When one signal is correlated with itself to form another signal, it is called auto correlation. 

 

2. CONCEPT OF CONVOLUTION 

Convolution is a mathematical operation the input - output relationship of an LTI system. It is 

most important operation in LTI continuous-time systems. It relates the input and impulse 

response of the system to output. 

An arbitrary driving function x(t) can be expressed as a continuous sum of impulse functions. 

The response y(t) is then given by the continuous sum of responses to various impulse 

components. In fact , the convolution integral precisely expresses the response as a continuous 

sum of responses to individual impulse components. 

 

 





 

 



 

 

 

 



 

 

 

 



 

 



 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 



 



 

 



 



 





 





 



 

 



 

 

 



 

 

 



 



 
 

 
UNIT V 

 
LAPLACE TRANSFORMS & Z–TRANSFORMS 

 
 

5.1.Review of Laplace transforms. 

5.2. Inverse Laplace transform. 

5.3.Concept of region of convergence (ROC) for Laplace transform. 

5.4.Properties of L.T’s 

5.5.Relation between L.T’s, and F.T. of a signal. 

5.6.Concept of Z- Transform of a discrete sequence. 

5.7.Distinction between Laplace, Fourier and Z transforms. 

5.8.Region of convergence in Z-Transform,. 

5.9.Inverse Z- Transform,. 

5.10.Properties of Z-Transforms. 



UNIT:V 

 

LAPLACE TRANSFORMS & Z–TRANSFORMS 
 

 

 



 

 



 

 



 

 



 



 

 



 

 

 



 

 



 

 



 

 

 

 

 



 

 

 



 

 



 

 



 

 



 

 

 



 

 

 



 

 



 

 

 

 



 

 

 

 



 

 



 

 



 

 



 

 

 



 

 

 



 

 

 

 



 

 

Z–TRANSFORMS:

 

 



 

 

 

 



 

 



 

 



 

 



 

 

 



 

 

 



 

 

 

 



 
DEPT. OF ELECTRONICS AND 

COMMUNICATION ENGINEERING  

Vision: To evolve into a center of excellence in 

Engineering Technology through creative and innovative 

practices in teaching-learning, promoting academic 

achievement & research excellence to produce 

internationally accepted competitive and world class 

professionals.  

Mission: To provide high quality academic programmes, 

training activities, research facilities and opportunities 

supported by continuous industry institute interaction 

aimed at employability, entrepreneurship, leadership and 

research aptitude among students.  

Quality Policy of the Department:  Impart up-to-date 

knowledge to the students in Electronics & 

Communication area to make them quality engineers.  

Make the students experience the applications on quality 

equipment and tools  Provide systems, resources and 

training opportunities to achieve continuous 

improvement.  Maintain global standards in education, 

training and services. 
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 

B.Tech II Year I Semester Examinations, August/September - 2022 

SIGNALS, SYSTEMS AND SIGNAL PROCESSING 
(Electronics and Computer Engineering) 

Time: 3 Hours          Max.Marks:75 

Answer any five questions 

All questions carry equal marks 

- - - 

 

1.a)  Define Dirac Delta function, draw its waveform and Summerize its properties.  

   b)  What is system? Classify the signals and explain them with examples.  [6+9] 

 

2.a)   Prove that Sin(nω0t) and Sin(mω0t) are orthogonal to each other for all integer values of m,n 

over the interval (0,2π). 

   b)       Define and sketch the following signals     

            i)   Exponential signal  ii) Unit Step function     [7+8] 

 

3.a)  Obtain the Fourier transform of the following signals 

i)  4 Cos 2ω0t    ii)  e
-4t

 u(t)  

 b)   Find the Trigonometric Fourier series coefficients and build Fourier series for the  

following signal.         [6+9] 

 
 

4.a)  State the existence conditions of Fourier series. 

   b)  Explain about Complex Fourier spectrum.  

   c)  State and prove the following properties of Fourier transform.             

   i) Convolution in time domain    ii) Differentiation in time domain [4+3+8] 

 

5.a)  Compare signal bandwidth and system bandwidth. 

   b)  Differentiate LTI and LTV systems. 

   c)  Define Cross Correlation and State the properties of Auto Correlation?  [4+4+7]

              

6.a)  Draw and explain the Ideal Filter Characteristics?   

   b)  Derive the relationship between the rise time and bandwidth of distortion less transmission 

through systems.         [7+8] 

 

7.a)   Find the inverse z-transform of X(z)= 
z(z+4)

(z−0.8)(z−2) 
 with ROC: 0.8<|z|<2   

b)  Define ROC of Laplace Transform and State the properties of ROC ofLaplace Transform.

           [8+7] 

8.a) List the types of digital filters? Summarize the characteristics of FIR filters. 

   b)  Compare DIT and DIF FFT algorithms.      [7+8] 

 

---oo0oo—- 
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 

B.Tech II Year I Semester Examinations, August/September - 2022 

SIGNALS AND SYSTEMS 
(Common to ECE, EIE) 

Time: 3 Hours                           Max.Marks:75 

Answer any five questions 

All questions carry equal marks 

- - - 

 
1.a) Compare continuous-time and discrete –time signals.      
   b)  Draw and explain the unit step signal and unit ramp signal.    
   c)  Explain the term complete orthogonal set using relevant expressions.         [4+5+6]
             
2.a)  Discuss about Orthogonal Signal Space and obtain the expression for mean signal error.  
   b)  What is signum function and explain its importance.      
   c)  Describe the functionality of Complex exponential signals and Sinusoidal signals. 
                             [7+4+4]
    
3.a)  Discuss the Dirchlet’s conditions and its significance to obtain Fourier series 

representation of any signal.         
   b)  State and prove the following properties of Fourier transform.    
 (i) Multiplication in time domain (ii) Frequency shifting.      [8+7] 
 

4.a)  Derive the expression for Fourier Transform from Fourier Series.    
   b)  State and prove the properties of Fourier series.     [8+7] 
 
5.a)  When is a system said to be a Causal system?       
   b)  State Distributive properties of convolution.       
   c)  Explain the filter characteristics of ideal LPF, HPF and BPF using their magnitude and 

phase responses.                                                                                                    [4+4+7]                     
 
6.a)  List and explain the properties of Autocorrelation function.      
   b)  Determine whether the following systems are Linear or Nonlinear, Shift variant or 

Invariant, Causal or Non-causal, Stable or unstable. 
 (𝑖) 𝑦(𝑡) = 𝑥(𝑡 + 10) + 𝑥2(𝑡) (𝑖𝑖)

𝑑𝑦(𝑡)

𝑑𝑡
+ 10𝑦(𝑡) = 𝑥(𝑡)   [7+8] 

 
7.a)  State and prove the time shifting, differentiation and integration properties of Z 

transform. 
   b)  Determine the inverse Laplace Transform of the following functions. 
 (i)  1 𝑠(𝑠 + 1)⁄   (ii) 3𝑠2 + 8𝑠 + 6

((𝑠 + 2)(𝑠2 + 2𝑠 + 1))⁄    [8+7]
    
8.a)  Explain the detection of periodic signals in the presence of noise by correlation.  

b)  With the help of graphical example, explain sampling theorem for Band limited signals 
and also give the mathematical analysis.      [7+8] 

 
---oo0oo--- 
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B. Tech II Year I Semester Examinations, March - 2022 
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Time: 3 Hours                         Max. Marks: 75 

Answer any five questions 

All questions carry equal marks 

---- 

 

1.a)  A rectangular function is given as  
1 0

1 2

t
x t

t



 

 
 

  
. Approximate this function 

by a sinusoidal waveform  over the interval [0, 2π] such that the mean square error 

is minimum. 

   b)  Represent the following functions graphically and mathematically. 

          i) Impulse function       ii) Unit Step function   iii) Signum function.  [9+6] 

 

2.a)      What are Orthogonal vectors? Give example.      

   b)  Obtain the expression for Mean Square Error used for Evaluation.     

   c) Define System bandwidth.                          [5+5+5] 

 

3.a) Obtain the trigonometric Fourier series for the wave form shown below      

 
   b) What are Dirichlet’s Conditions? State them.              [10+5] 

 

4.a)  Find the Fourier transform of e
-2t

 cos 5t u(t). 

   b)  Find the Fourier transform of an impulse function. 

   c)      Highlight the relation between convolution and correlation.          [5+5+5] 

 

5.a)  The transfer function of an LTI system is H(jw) = 16 / (4 + jw). Find the response     

y(t) for an input x(t) = u(t). 

   b)  Find the graphical convolution between two signals graphically    

x(t)=u(t+2) and h(t)=u(t-3).        [8+7] 

 

6.a)  Describe Causality and Paley Wiener criterion for physical realization of system.    

   b)  Obtain the relationship between Bandwidth and rise time.                                         

   c)  Find the Laplace transform and ROC of x(t) = e
-t
 u(t) + e

-2t
 u(-t).                    [6+4+5] 
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7.a)  Using properties of Z-Transform find the Z-Transform of x(n) = n
2 

u(n). 

   b)  Find the Z-Transform of the signal x(n) = n[(1/2) n u(n) * (1/3) n u(n)]. 

   

   c)  Determine the inverse Z-transform of  
3

3

2 3 4

4 3

z z
X Z

z z

  


 
 given ROC               

0Z  .                                                                                        [5+5+5] 

 

8.a) With the help of derivation explain the procedure to compute DFT using Radix-2 DIT    

FFT. 

b) Design an analog Butterworth low pass filter that has a dB pass band attenuation at a 

frequency of 20 rad/sec and at least -10 dB stop band attenuation at 30 rad /sec. [6+9] 
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Code No: 153BT  

  JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD  

B.Tech II Year I Semester Examinations, March - 2022 

SIGNALS AND SYSTEMS 
(Common to ECE, EIE) 

Time: 3 Hours                          Max. Marks: 75 

Answer any five questions 

All questions carry equal marks 

- - - 
 

1.a) Define Dirac Delta function, draw its waveform and Summerize its properties.  

b) Obtain the condition under which two real signals f1(t) and f2(t) are said to be orthogonal 

to each other. Hence, prove that Sin nω0t and Cos mω0t are orthogonal to each other for 

all integer values of m, n.        [6+9] 

 

2. Classify the signals under different categories and then explain the same.  [15] 

 

3.a) State the existence conditions of fourier series. 

   b)  Find the Trigonometric Fourier series coefficients and build Fourier series for the  

 following signal.        

 
   c) Explain about Complex fourier spectrum.               [4+7+4] 

 

4.a) Obtain the Fourier transform of the following signals 

i)  4 Cos 2ω0t    ii)  e
-4t

 u(t)  

   b) State and prove the following properties of Fourier transform.             

 i) Convolution in time domain    ii) Differentiation in time domain.  [8+7] 

 

5.a) With the help of plots, determine the convolution of the following two signals in time 

domain.x1(t) = e
-4t 

u(t) and x2(t) = u(t+4). 

   b) Explain about stability and causality of an LTI system.    [10+5] 

 

6.a) Perform the graphical convolution of the following signals: 

          1 2; 3atx t e u t x t u t u t    . 

   b) List and explain the properties of convolution and prove any one.   [10+5] 

 

7.a) Determine the Laplace transform of the following two signals. 

            i) e
-at

 sin (bt)u(t)   ii) x(t) = t e
-at

 u(t) 

   b) State and prove the following properties of z-transform  

i) Time shifting     ii) Convolution     [8+7] 

 

8.a) State and explain the sampling theorem for band limited signals with graphs analysis. 

b) Define cross correlation function? State and prove the properties of cross correlation 

function.          [7+8] 

---ooOoo--- 
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Code No: 153BT  

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 

B.Tech II Year I Semester Examinations, March - 2021 

SIGNALS AND SYSTEMS 
(Common to ECE, EIE) 

Time: 3 hours                                   Max. Marks: 75 

Answer any five questions 

All questions carry equal marks 

- - - 

 

1.a) State and prove the properties of Impulse Function. 

   b) How to approximate the given signal using complete set of orthogonal functions? 

 Explain with one example.        [6+9] 

 

2.a) Find the Exponential Fourier series of train of impulses. 

   b) Find the Fourier Transform of the signal   a t
x t e


 .     [7+8] 

  

3.a) Find and sketch the impulse response of Ideal Band pass Filter. 

   b) Find the convolution between the following signals: 

                    ;at btx t e u t h t e u t          [7+8] 

 

4.a) Find the impulse response of the system described by the differential equation. 

                 5 4 6y t y t y t x t      

   b)  State and prove initial final value Theorems of Z-transform.    [7+8] 

 

5.a) State and prove Sampling theorem for band limited signals. 

   b) Derive the relationship between Autocorrelation function and Power spectral density   

 function.          [9+6] 

 

6.a) Find the Hilbert Transform of the signal       cos sinx t t t  . 

   b) Check the stability of the system    y t tx t .     [7+8] 

 

7.a) Derive the conditions for distortion less transmission through a system. 

   b) State and prove the multiplication theorem of Fourier Transform.   [7+8] 

 

8.a) State and prove time shifting property of Laplace Transform. 

   b) State and prove convolution theorem of z-transform.    [7+8] 

 

 

---ooOoo--- 
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  JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD  

B.Tech II Year I Semester Examinations, October - 2020 

SIGNALS AND SYSTEMS  
(Common to ECE, EIE) 

Time: 2 hours                       Max. Marks: 75 

Answer any five questions 

All questions carry equal marks 

- - - 

 

1.a) Show that f(t) is orthogonal to signals cost, cos2t, cos3t, … cos nt for all integer values of 

n, n≠0, over the interval (0,2π) if 𝑥 𝑡 =  
1,   𝑓𝑜𝑟 0 < 𝑡 < 𝜋

−1,    𝑓𝑜𝑟  𝜋 < 𝑡 < 2𝜋
  

   b)  Discover the analogy of vectors and signals in terms of orthogonality.  [6+9] 

 

2.a) Estimate the mean square error value of a function f(t). 

   b) Sketch the following signals (i) r(t)-r(t-1)-r(t-3)+r(t-4)    (ii)𝜋  
𝑡−2

2
 + 𝜋(2𝑡 − 3.5)[7+8] 

 

3.a)  Assume that T=2, determine the Fourier series expansion of the signal shown below 

figure 1 with amplitude of ±1.  

 
Figure: 1 

   b)  Prove the following properties of the Fourier transform: (i) duality (ii) modulation.[8+7] 

 

4.a)  Determine the exponential Fourier series from trigonometric Fourier series.  

   b)   Solve the Fourier transform of the rectangular pulse.     [6+9] 

 

5.a) Find the convolution of the rectangular pulse given below figure 2 with itself.   

 
Figure: 2 

   b) Explain causality and physical relizability of a system and give Paley wiener criterion.   

            [8+7] 

 

6.a)  A system produces an output of y(t)= e
-t
 u(t) for an input of x(t)= e-

2t 
u(t). Determine the 

impulse response and frequency response of the system.          

   b) Compare the signals and system bandwidth.      [9+6] 

   

7. Evaluate the Laplace Transforms of the following functions: 

a) Exponential function  b) Unit step function  c) Damped sine function. [15]  

 

 

8.a) Prove that for a signal, auto correlation and PSD form a Fourier transform pair. 

b)  A function f(t) has a PSD of S(w). Find the PSD of i) integral of f(t) and ii) time 

derivative of f(t).         [7+8]  

 

---ooOoo--- 
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Code No: 153CJ 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 

B. Tech II Year I Semester Examinations, April/May - 2023 

SIGNALS, SYSTEMS AND SIGNAL PROCESSING 
 (Electronics and Computer Engineering) 

Time: 3 Hours                         Max. Marks: 75 

 

Note: i) Question paper consists of Part A, Part B. 

          ii) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.  

          iii) In Part B, Answer any one question from each unit. Each question carries 10 marks               

      and may have a, b as sub questions.    

 

PART – A  

    (25 Marks) 

 

1.a) Define Energy and power signals. Give examples.     [2] 

   b) Give the relationship between unit impulse and unit step functions.   [3] 

   c) What are Dirichlet’s conditions?       [2] 

   d) State and prove time shifting property of Fourier transform.    [3] 

   e) Determine whether the LTI system with impulse response 

h(t) = et(-t-1) is BIBO stable or not?       [2] 

   f) Draw the frequency response of ideal high pass and band stop filters.  [3] 

   g) Find the Z- transform of a signal x(n) = δ(n-1) + δ(n+).     [2] 

   h) State the properties of ROC of Laplace transform.     [3] 

   i) What are the applications of FFT?       [2] 

   j) What are the advantages of Chebyshev filters over Butterworth filters?  [3] 

 

PART – B  

(50 Marks) 

 

2.a) Determine whether the following system is linear, time-invariant, causal and stable with 

appropriate test conditions y(t) = 2x(t) + u(t+1). 

   b) Show that the two complex functions ejnω0t and ejmω0t are orthogonal over an interval     

 [t0, t0+ 2π/ω0] for integral values of m and n.      [5+5] 

OR 

3.a) A rectangular function defined as f(t) = A ; 0≤ t ≤π 

                                                                     = -A; π≤ t ≤2π  

         Approximate the above function by cos (t) over an interval (0, 2π) such that the mean 

square error is minimum.         

   b) Explain about classification of signals with examples.    [5+5] 

  

4.a) Determine the exponential Fourier series representation of the periodic signal                        

x(t) = t2; 0 <  t < 2 with fundamental period T = 2 sec. 

   b) Compute the Fourier transform of a signal 

             x(t) = 1 + cos(πt) ; -1 ≤ t ≤ 1 

                                = 0; otherwise.        [5+5] 

OR 

5.a)  State and prove any four properties of Fourier series.     

   b)  Find the Fourier transform of a signal x(t) = e-3|t|.     [5+5] 
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6.a) Draw the circuit diagram of a physically realizable LPF and also sketch its impulse  

response. 

   b) Determine the convolution of the following signals 

            x(t) = e2tu(-t) and   h(t) = u(-t) using graphical method.    [5+5] 

OR 

7.a) Write short notes on distortion less transmission through a system.    

   b) Derive the relation between Bandwidth and rise time.    [5+5] 

 

8.a) Find the inverse Laplace transform of a function X(s) = .   

   b) State and prove multiplication property of Z-transform.    [5+5] 

OR 

9.a) State and prove any two properties of Laplace transform.     

   b) Determine the inverse Z transform of a function X(Z) =  with ROC |Z| > 2.

            [5+5] 

 

10.a) Compute the convolution of sequences  

             x1(n) = (1, 2, 1, 2) and  x2(n) = (1, 3, 4, 2)      

     b) Convert an analog filter with transfer function  

            H(s) =  into equivalent digital filter using impulse invariant method. [5+5] 

OR 

11.a) Find the DFT of the following sequence using radix-2 decimation-in-time FFT 

algorithm. 

             x(n) = (1, 2, 3, 4, 4, 3, 2, 1).                                                                                        

    b) Determine the transfer function of a second order normalized low pass Butterworth 

Filter.           [5+5] 

  

 

---ooOoo--- 
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