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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

	1.
	a)
	Prove that the unit step signal-u(t) is a power signal.
	[8M]

	
	b)
	Show that the functions sin(nΩot) and cos(mΩot) are orthogonal over any interval      {t0 to [t0 + (2π/Ωo)]} for integer values of m and n.
	[7M]

	
	
	
	

	2.
	a)
	What are the Dirichlet’s conditions? Derive the expressions for Trigonometric Fourier Series Coefficients.
	[8M]

	
	b)
	Sketch the signal x(t)=t for  0 ≤ t ≤ 1 and repeats for every 1 sec. Analyze this signal using complex exponential Fourier Series.
	[7M]

	
	
	
	

	3.
	a)
	Derive the relationship between bandwidth and rise time.
	[8M]

	
	b)
	Test the following  systems for linearity and time invariance

(i) y(t)= t u(t)

(ii) y(t) = t2 u(t)
	[7M]

	
	
	
	

	4.
	a)
	Using Graphical interpretation method, find the convolution of the following two signals: 
x(t) = e-2t u(t)        and     h(t) = u(t+2)
	[8M]

	
	b)
	State and prove initial value theorem of Laplace Transform.
	[7M]

	
	
	
	

	5.
	a)
	State and Prove sampling theorem for a band limited signal.
	[8M]

	
	b)
	The signal x(t) = 10cos(20πt) is sampled at a rate of 15 samples per second. Plot the amplitude spectrum for |Ω| ≤ 60π. Can we recover the original signals from these samples? Explain.
	[7M]

	
	
	
	

	6.
	a)
	Determine the Z-Transform of the following signals

(i) x(n) = δ(n+1)     and   (ii) x(n) = (1/2)n [u(n) – u(n-9)]
	[8M]

	
	b)
	State and prove convolution and time shifting properties of Z-transform.
	[7M]

	
	
	
	

	7.
	a)
	What are the Orthogonal functions? State the condition for orthogonality?
	[8M]

	
	b)
	Find the Fourier Transform of the following signals 

(i) x(t) = δ(t)   and       (ii)  x(t) = e-3t u(t )
	[7M]

	
	
	
	

	8.
	a)
	Prove that the energy spectral density (ESD) and auto correlation function will form a Fourier Transform pair.
	[8M]

	
	b)
	Determine the Nyquist rate of the signal    x(t) = 1 + cos(2000πt) + sin(4000πt)
	[7M]
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