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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	Assistant Professor/Electronics and Communication Engineering

	Course Code/Name
	U23ECT33 / SIGNALS AND SYSTEMS

	Year/Section/Department
	II/A/ECE

	Credits Details
	L:3
	T:1
	P:0
	C:4

	Total Contact Hours Required
	60


Syllabus:

	UNIT I/ CLASSIFICATION OF SIGNALS AND SYSTEMS
	No. Of Periods: 12

	Standard signals- Step, Ramp, Pulse, Impulse, Real and complex exponentials and Sinusoids Classification of signals – Continuous time (CT) and Discrete Time (DT) signals, Periodic & Aperiodic signals, Deterministic & Random signals, Energy & Power signals - Classification of systems- CT systems and DT systems- – Linear & Nonlinear, Time-variant& Time-invariant, Causal & Non-causal, Stable & Unstable.

	UNIT II/ ANALYSIS OF CONTINOUS TIME SIGNALS
	No. Of Periods: 12

	Fourier series for periodic signals - Fourier Transform – properties- Laplace Transforms and Properties - Fourier series - Fourier Transform - Properties - Laplace Transform and properties - Relation between Laplace Transform and Fourier Transform – Transform properties.

	UNIT III/ ANALYSIS OF DISCRETE TIME SIGNALS
	No. Of Periods: 12

	DTFT- Properties of DTFT- Z Transform - Convergence of Z-Transform - Properties of Z- Transform - Inverse Z-Transform and solving difference equation using Z-Transform - Baseband signal Sampling.

	UNIT IV/ LINEAR TIME INVARIANT - CT SYSTEMS
	No. Of Periods: 12

	Impulse response characterization and convolution integral for CT-LTI system - Properties of convolution - Fourier and Laplace transforms in analysis of CT systems - Block diagram representation.

	UNIT V/ LINEAR TIME INVARIANT - DT SYSTEMS
	No. Of Periods: 12

	Impulse response characterization and convolution sum – DTFT and Z  transform analysis of recursive and non-recursive systems - Block diagram representation.


Objective:

	· Understand about various types of signals and systems, classify them, analyze them and

perform various operations on them.
· Realize use of transforms in analysis of signals and system.
· Characterize LTI systems in the Time domain and various Transform domains.
.


Text Book: 
	T1: Allan V.Oppenheim, S.Wilsky and S.H.Nawab, “Signals and Systems”, Pearson limited,

2013
T2: Tarun Kumar Rawat, “Signals and Systems”, Oxford University press, 2010. 


Website:
	W1: https://www.youtube.com/watch?v=cTvmTv_0Sks&feature=youtu.be 

W2: https://www.youtube.com/watch?v=2beSxyN1ZK4&feature=youtu.be
W2: https://youtu.be/XuT3piCQiPk?si=mVCi9nypUy2IqMwa
W3: https://youtu.be/ZbVKfJsrCGY?si=hWPrjQEAclaZEeWa
W4: https://youtu.be/dFm3-Z7OLuE?si=axv8mRda8hvK8pKo


Online Mode of Study:
	W1: https://youtube.com/shorts/hFQ86E4e8NQ?si=p88V5TOT3elNNTTh
W2: https://youtube.com/shorts/bw1f5APpLpg?si=eX2R5uCiM0Bp7BfQ
W3: https://youtu.be/dFm3-Z7OLuE?si=axv8mRda8hvK8pKo
W4: Signals and Systems - EC8352 - EC3354
W5: #Cascade_Realization #DiscreteSystem #ZTransform #SignalsandSystems



Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - CLASSIFICATION OF SIGNALS AND SYSTEMS

	1
	Standard signals Step, Ramp, Pulse
	T1
	1-2
	PPT
	1
	1

	2
	Impulse, Real and complex 
	T1
	3-9
	BB
	1
	2

	3
	Exponentials and Sinusoids
	T1
	14-39
	BB
	1
	3

	4
	Classification of signals, Continuous time (CT)
	W2


	295-298

298-300
	BB
	1
	4

	5
	Discrete Time (DT) signals
	T1
	54-65
	BB
	1
	5

	6
	Periodic & Aperiodic signals
	T1
	14-39
	BB
	1
	6

	7
	Deterministic  & Random signals, Energy & Power signals
	T1
	79-89
	BB
	1
	7

	8
	Classification of systems- CT systems
	T1
	14-39
	BB
	1
	8

	9
	DT systems ,Linear & Nonlinear,
	T1
	-
	BB
	1
	9

	10
	Time-variant& Time-invariant
	T1
	-
	BB
	1
	10

	11
	Causal & Non-causal
	T1
	74-78
	BB
	1
	11

	12
	Stable & Unstable.
	T1
	-
	BB
	1
	12

	Outcome of Unit I:

CO1: Analyze the properties of signals & systems.

	UNIT II - ANALYSIS OF CONTINOUS TIME SIGNALS

	13
	Fourier series for periodic signals
	T1
	-
	BB
	1
	13

	14
	Fourier Transform
	T1
	258-268

270-272
	BB
	1
	14

	15
	Fourier Transform Problems
	T1
	272-274
	BB
	1
	15

	16
	Fourier Transform properties
	T1
	308-312
	PPT
	1
	16

	17
	Laplace Transforms
	T1
	313-321

354-356
	BB
	1
	17

	18
	Laplace Transforms problems
	T1
	345-360
	BB
	1
	18

	19
	Laplace Transforms properties
	T1
	272-274
	BB
	1
	19

	20
	Fourier series problems
	T1
	334-344
	BB
	1
	20

	21
	Fourier series properties
	T1
	354-356
	PPT
	1
	21

	22
	Relation between Laplace Transform and Fourier Transform
	T1
	363-370
	BB
	1
	22

	23
	Practice Problems in LT
	T1
	308-312

345-360
	BB
	1
	23

	24
	Practice Problems in FS & FT
	T1
	-
	BB
	1
	24

	Outcome  of Unit II:

CO2: Analyze CT and DT signal.

	UNIT III - ANALYSIS OF DISCRETE TIME SIGNALS

	25
	DTFT- Properties of DTFT
	T1
	313-320

342-347
	PPT
	1
	25

	26
	Problems in DTFT
	T1
	348-349
	BB
	1
	26

	27
	Z Transform
	T1
	348-349
	BB
	1
	27

	28
	Convergence of Z-Transform
	T1
	348-349
	BB
	1
	28

	29
	Properties of Z-Transform
	T1
	397-399
	PPT
	1
	29

	30
	Problems in Z transform
	T1
	402-408
	BB
	1
	30

	31
	Practice Z transform problems
	T1
	402-408
	BB
	1
	31

	32
	Inverse Z-Transform 
	T1
	416-418
	BB
	1
	32

	33
	Problems in Inverse Z transform
	T1
	418-420

421-423
	BB
	1
	33

	34
	solving difference equation using Z-Transform
	T1
	121-123
	BB
	1
	34

	35
	Problems in difference equation using Z transform
	T1
	117-120
	BB
	1
	35

	36
	Baseband signal Sampling.
	T1
	-
	PPT
	1
	36

	Outcome  of Unit III:

CO3: Apply Fourier transform, Laplace transform and Z transform in signal analysis.
	
	T1

	UNIT IV - LINEAR TIME INVARIANT - CT SYSTEMS

	37
	Impulse response characterization 
	T1
	90-94
	BB
	1
	37

	38
	Convolution integral for CT-LTI system
	T1
	90-94
	BB
	
	38

	39
	Properties of Convolution
	W1
	-
	PPT
	1
	39

	40
	Problems in Convolution
	W1
	-
	BB
	1
	40

	41
	Fourier and Laplace transform in analysis of CT systems
	T2
	330-331
	BB
	1
	41

	42
	Fourier transform in analysis of CT systems
	T2
	272-274
	BB
	1
	42

	43
	Problems in FT analysis of CT system
	T2
	308-312
	BB
	1
	43

	44
	Laplace transform in analysis of CT systems
	T2
	345
	BB
	1
	44

	45
	Problems in LT analysis of CT system
	T2
	345
	BB
	1
	45

	46
	Block diagram representation
	T1
	124 -130
	PPT
	1
	46

	47
	Problems in Block diagram representation
	T1
	
	BB
	
	47

	48
	Revision of Unit IV
	T1
	-
	PPT
	
	48

	Outcome  of Unit IV:

CO4: Analyze continuous time LTI systems using Fourier and Laplace Transforms.


	UNIT V - LINEAR TIME INVARIANT - DT SYSTEMS

	49
	Impulse response characterization 
	T1
	75-77
	BB
	1
	49

	50
	Problems in finding Impulse response.
	T1
	137
	BB
	1
	50

	51
	convolution sum
	T1
	75-77
	BB
	1
	51

	52
	Problems in Convolution sum
	T1
	75-77
	BB
	1
	52

	53
	DTFT and Z transform analysis of recursive system.
	T1
	244

783
	PPT
	1
	53

	54
	DTFT and Z transform analysis of non-recursive systems
	T1
	784
	PPT
	1
	54

	55
	Problems in DTFT & Z transform analysis of recursive system.
	T1
	137
	BB
	1
	55

	56
	 Problems in DTFT & Z transform analysis of non-recursive system.
	T1
	797
	BB
	1
	56

	57
	Block diagram representation.
	T2
	266-269
	BB
	1
	57

	58
	Problems in Block diagram representation.
	T1
	124
	BB
	1
	58

	59
	Revision of Unit V
	T2
	-
	BB
	1
	59

	60
	Revision of all units.
	T1
	-
	BB
	1
	60

	Outcome  of Unit V:

CO5: Analyze discrete time LTI systems using Z transform.
CO6: Analyze the Different signals in other fields.


Course Outcome:
	At the end of course: Students should be able to do:

CO1: Analyze the properties of signals & systems.
CO2: Analyze CT and DT signal.
CO3: Apply Fourier transform, Laplace transform and Z transform in signal analysis.
CO4: Analyze continuous time LTI systems using Fourier and Laplace Transforms.
CO5: Analyze discrete time LTI systems using Z transform
CO6: Analyze the Different signals in other fields.


Course Outcome Vs Program Outcome Mapping
	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	1
	1
	3
	-
	-
	-
	-
	-
	-
	-
	1
	2

	CO2
	3
	3
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	2

	CO3
	3
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	1
	2

	CO4
	3
	3
	1
	3
	3
	-
	-
	-
	-
	-
	-
	-
	1
	2

	CO5
	3
	3
	1
	-
	3
	-
	-
	-
	-
	-
	-
	-
	1
	2

	CO6
	3
	3
	1
	2
	-
	-
	-
	-
	-
	-
	-
	-
	1
	2

	AVG
	3.00
	3.00
	1.00
	1.75
	3.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	1.00
	2.00


Content beyond Syllabus:
	· An ability to use the knowledge of Signals & Systems to analyze the signals.
· An ability to differentiate between various linear and non-linear systems and design an optimum system for a specific purpose.


Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	Problems in Signals & Systems, Problems On FS (Refer annexure I)
	CO 1 & CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	Classification of systems-CT systems and DT systems, Fourier Transform - Properties
	CO 1 & CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	 Seminar (20)
	Properties of DTFT, Z-Transform, Block diagram representation problems(Refer annexure I)
	CO3 & CO4

	
	4
	Case Study Report (20)
	Baseband signal Sampling, Fourier and Laplace transforms in analysis of CT systems
	CO3 & CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--


Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	


Google Class Code Details:
Class Name: ziv6tuj
PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	


Prepared By







                    Verified By

Approved By
ASSIGNMENT PROBLEMS (Annexure I)

	Assignment Problems

	Problems on Signals and Systems

	1
	Sketch the following signals  i)  x(t) = 2t for all t

                                               ii) x(n) = 2n-3 for all n

	2
	What is the fundamental period of x?(n) = sin([image: image3.png]+1)





	3
	Sketch the following signals i) [u(t -2)+ u(t-4)]  ii) (t-4) [u(t-2)-u(t-4)]  

iii) u(t) – u(t-10)    iv) [image: image5.png]


 )n u(n-1)

	4
	Check whether the following signals are periodic/ aperiodic signals 

 i) x(t) = cos2t+sin t/5  ii) x(n)= 3+cos [image: image7.png]>



n + cos 2n    

 iii) x(n) = sin([image: image9.png]


n +[image: image11.png]


) + cos ([image: image13.png]


 n)

iv) x(n) = [image: image15.png]s



 )  v) x(t) = 3cos t + 4cos [image: image17.png]


   

v) x(t) = 4 cos(3[image: image19.png]


 + [image: image21.png]


) + 2 cos(4[image: image23.png]


)

	5
	Determine whether the following signals are energy or power and calculate their energy or power.   i) x(n) = [image: image25.png]


 )n u(n)   ii) x(t) = cos2([image: image27.png]


ot)  

iii) x(t) = 5 cos(50t+ [image: image29.png]


)

iv) x(t) = 10cos5t cos10t  v) x(n) = -(0.5)nu(n)   vi) x(t) = e-at u(t)

	6
	 Check whether the following system is linear, causal, time invariant and/ or stable, memory less. i) y(n) = x(n)-x(n-1)  ii) y(t) = [image: image31.png]dx(t)
ar



  iii) y(n) = log[x(n)]

iv) y(n) = x(n) +n x(n+1)  v) y(n) = x2(n)  vi) y(n) = x(-n) 

 vii) y(n) = x(n) cos ([image: image33.png]


n)

	1
	Find the Fourier co-efficient of the signal

 x(t) = 1+ sin2[image: image35.png]


t + 2cos[image: image37.png]


t + cos( 3[image: image39.png]


t+[image: image41.png]


).

	2
	Find ROC of Laplace transform  of x(t) = u(t)

	3
	Given x(t) = [image: image43.png]&(t)



 ; find X(S) and X([image: image45.png]




	Problems on FS,FT, LT

	4
	Find the Fourier series co-efficient of the following signal.

 SHAPE  \* MERGEFORMAT 




	5
	Obtain the FS of following half wave rectified sine wave,

 SHAPE  \* MERGEFORMAT 




	6
	Find the trigonometric FS for the periodic signal x(t) shown in figure given below,

 SHAPE  \* MERGEFORMAT 





	7
	Find FT of i) X(t) = [image: image50.png]e~ 2ltl



    ii) x(t) = t[image: image52.png]


u(t)   

 iii) x(t) = [image: image54.png]Y- _px(t—nT)



  

	8
	Find IFT of rectangular spectrum given by  

                                                 X(j[image: image56.png]


) = [image: image58.png]{1;, - W<w<w




                                                                 0;   |[image: image60.png]


| > W

	9
	Find LT of    i) x(t) = u(t-2)        ii) x(t) = t2  [image: image62.png]


 u(t)   

iii) x(t) = [image: image64.png]


 u(t) + [image: image66.png]


 u(-t)    iv) x(t) = [image: image68.png]ebltl



 for case of b<0 & b>0    v) x(t) = [image: image70.png]


 sin [image: image72.png]wt



      vi)  x(t) = (4[image: image74.png]


 cos5t - 3[image: image76.png]


sin5t) u(t)

	10
	Find ILT of i) X(S) = [image: image78.png]85410
(5+D)(5+2)°



    ii) X(S) = [image: image80.png]


   

                    iii) X(S) = [image: image82.png]213512



    ; ROC: -2 < Re{S}< -1

                    iv)  X(S) = [image: image84.png]1
(s+5)(5-3)



   ; ROC: a) -5 < Re{S}< 3

                                                                      b) Re{S} > 3

	Problems on difference equation, impulse response, Block diagram representation and convolution of CT signals

	1
	Check the causality of the system with impulse response h(t) = e-t u(t).

	2
	What is the condition for a LTI system to be stable and check whether H(S) = [image: image86.png]


 is stable.

	3
	An LTI system is represented by [image: image88.png]a%y(®)
ey



 + 4[image: image90.png]d y(t}
ar



 + 4 y(t) = x(t) with initial conditions y(0¯) = 0 ; y|(0¯) = 1; find output of the system when input is x(t) = e-t u(t).

	4
	For a LTI system with H(s) = [image: image92.png]S5
214543



 find differential equation. Find the system output y(t) to the input x(t) = e-2t u(t)

	5
	Solve:  [image: image94.png]a%y(®)
ey



 + 4[image: image96.png]d y(t}
ar



 + 4 y(t) = [image: image98.png]


x(t) with y(0) = [image: image100.png]


 ; y|(0) = 5 and  x(t) = e-3t u(t)

	6
	Realize the following indirect form II ,

 [image: image102.png]a>y(e)
oy



 [image: image104.png]2y (o)



 + 7[image: image106.png]d y(t}
ar



 + 8y(t) = [image: image108.png]


x(t).

	7
	Draw block diagram representation for, 

H(S) = [image: image110.png]45428
216595





	8
	The input x(t) and output y(t) for a system satisfy the differential equation : 

[image: image112.png]a%y(®)
ey



 + 3[image: image114.png]d y(t}
ar



 + 2 y(t) = x(t) i) compute the transfer function and     impulse response. ii) Draw direct form, cascade form and parallel 

                                  form representation.

	9
	Find the convolution of the signals, 

i) x(t) = e-2t u(t) & h(t) = u(t+2)

ii) x1(t) = e-at u(t) & x2(t) = e-bt u(t)

	Problems on DTFT & Z transform

	1
	Find DTFT of x(n)= δ(n) + δ(n-1)

	2
	Determine the nyquist sampling rate for

 x(t) = sin(200[image: image116.png]


t)+3sin2(120[image: image118.png]


t)

	3
	What is Z transform of   i) x(n)= δ(n+k)   ii) x(n) = an u(n) ?

	4
	If X(𝝎) is DTFT of x(n), what is DTFT of x*(-n) ? 

	5
	Find Z transform of   i) x(n) = a|n|  ; 0<a<1    ii) x(n) = (n-2)([image: image120.png]


)n-2 u(n-2)  

iii) x(n) = cos(n[image: image122.png]


) u(n)    iv) x(n) = an cos([image: image124.png]


0n) u(n)  

v) x(n) = sin([image: image126.png]


0n) u(n)

	6
	Find inverse Z transform of i) X(Z) = [image: image128.png]Z(z71)
(Z+2)%(z+D)



 ; ROC :|Z| >2

                                            ii) X(Z) = [image: image130.png]


 ; ROC: |Z| >1 ;    

                                                                                            |Z|<0.5 ;   

                                                                                            0.5<|Z|<1

                                            iii) X(Z) = [image: image132.png]


   ;  ROC: |Z| > [image: image134.png]



                                            iv) X(Z) = [image: image136.png]1
T—1oz-11052-2



  ; ROC : |Z|>1

                                            v) X(Z) = [image: image138.png]R S—
(Z-05)(Z-1)°



  ;  ROC: |Z|>1



	7
	Find inverse Z transform of X(Z) = [image: image140.png]z=*
—o25z-1-03752)



  ;

                                                                              ROC i) |Z| > 0.75

                                                                                       ii) |Z|<0.5

	Problems on difference equation, impulse response, Block diagram representation and convolution of DT signals

	1
	Given the impulse response of a linear time invariant time as 

h(n) = sin[image: image142.png]


n, check whether the system is stable or not.

	2
	Determine the convolution of the signals x(n) = {2,-1,3,2} and 

h(n) = {1,-1,1,1}

	3
	Find the system function for the given difference equation

 y(n) = 0.5y(n-1)+x(n)

	4
	A casual system has x(n) = δ(n)+[image: image144.png]


 δ(n-1)-[image: image146.png]


 δ(n-2) and 

y(n) =δ(n)-[image: image148.png]


 δ(n-1).find impulse response and output if

 x(n) = ([image: image150.png]


)n u(n).

	5
	Determine impulse response and step response of 

y(n)+y(n-1)-2y(n-2) = x(n-1)+2x(n-2)

	6
	A LTI discrete time system y(n) = [image: image152.png]


 y(n-1) -[image: image154.png]


y(n-2)+x(n)+x(n-1) is given an input x(n) = u(n)  i) Find transfer function of the system  

                                           ii) Find impulse response of the system

	7
	A discrete time causal system has a transfer function  

H(Z) = [image: image156.png]-7
1—02z-'—0152-2




a) Determine difference equation of the system. b)  show pole zero diagram

c) Find impulse response.

	8
	Obtain the direct form II structure for 

i) y(n) -[image: image158.png]


 y(n-1)+[image: image160.png]


y(n-2) = x(n)+[image: image162.png]


x(n-1)

ii) H(Z) = [image: image164.png]1422752027 4-20Z 7% -527* 52 4+6z "¢
(17052-1—0.252-2)






	9
	Draw the direct form, cascade form and parallel form block diagram of the following system function,   X(Z) = [image: image166.png]





	10
	A linear time invariant system is characterized by the system function,  

H(Z) = [image: image168.png]3427t
(1—35z-+1152-9)



 specify the ROC of H(Z) and determine h(n) for the following conditions, 

i) The system is stable    ii) the system is causal  

      iii) the system is anti-causal.
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