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SEMESTER END SUPPLEMENTARY EXAMINATIONS (AR219/20), April-2026
	U.G.
	EEE
	Degree
	Bachelor of Technology

	Academic Year
	2025-2026
	Sem.
	4th 

	Course Code
	 19EE405/20EE405
	Course Title

	
	
	 Signals and Systems Theory

	Duration 
	3 Hours
	Maximum Marks
	60 (SIXTY)



SECTION-I 
6 x 2 = 12 Marks
1. 
	No.
	Questions (a to f)
	RBT Level
	COs

	a
	Distinguish between even and odd signals.
	Remember
	1

	b
	What is the difference between a Linear Time Invariant (LTI) system and a Linear Time Variant (LTV) system?
	Remember
	1

	c
	Define  signum function.
	Remember
	3

	d
	 Distinguish between periodic and non-periodic signals
	Remember
	3

	e
	Recall Bayes theorem
	Remember
	4

	f
	Recall kalman filter equation
	Remember
	6



SECTION-II 
4 x 12 = 48 Marks
	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	Explain different types of signals
	Understand
	1
	7M

	
	(b)
	Find the periodicity of the signal
 [image: ]

	Apply
	2
	5M

	OR

	3
	(a)
	Distinguish between
(i) Linear and nonlinear systems
(ii) Static and dynamic systems
(iii) Causal and Non-Causal systems
(iv) Time variant and invariant systems	
	Understand
	1
	7M

	
	(b)
	Explain the concept of convolution in the time domain with any example.
	Understand
	2
	5M

	
4
	(a)
	[bookmark: _GoBack]Explain the properties of Probability.
	Apply
	3
	7M

	
	(b)
	Determine the energy and power of the signal x(t)=Acosωt.
	Apply
	2
	5M

	OR

	5
	(a)
	Show that linear transformation of Gaussian random variable produce another random variable.
	Apply
	3
	7M

	
	(b)
	Find the energy and power of the signal 
	Apply
	2
	5M

	6
	(a)
	Recall properties of expectation and variance.
	Apply
	4
	7M

	
	(b)
	List properties of Power spectral density.
	Understand
	5
	5M

	OR

	
7
	(a)
	  Explain white noise with power spectrum.
	Apply
	4
	7M

	
	(b)
	List the properties of probability density function.
	Apply
	5
	5M

	
8
	(a)
	Derive Weiner Filter equations.
	Understand
	6
	7M

	
	(b)
	Explain weighted least squares estimation technique.
	Apply
	5
	5M

	OR

	9
	(a)
	Derive Kalman filter equation.
	Apply
	6
	7M

	
	(b)
	List properties of Kalman filter.
	Apply
	5
	5M
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Find whether the following signals are even or odd :
(i) e*t (i u(t+2)—u(t—2) (i)u(-n+2un+2)
Define orthogonal signal space and explain clearly its application in representing

a signal.
Or

Distinguish between
(i) Continuous-time and discrete-time systems
(ii) Static and dynamic systems
(iii) Causal and Non-Causal systems
Verify whether x(1) = Ae™ u(t)., a> 0is an energy signal or not.

Obtain the Fourier transform of the following functions. (i) Unit step
function,(ii) Unit impulse function.
Find the complex exponential Fourier series coefficient of the signal

x(t) = sin3mt + 2cos4mt
Or

Explain the Fourier transform of signum function and also sketch. It s magnitude
and phase spectra.
‘What is the Significance of Hilbert Transform? Explain in detail.

Explain the characteristics of an ideal LPF? All ideal filters are physically not
realizable: justify.
What is an LTI system? Explain the properties involved. Check whether an ideal
differentiator is LTI or not.

Or
Prove that the Transmission of a pulse through a Low Pass Filter causes the

dispersion of the pulse.
Derive the relation between bandwidth and rise time.
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