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Answer all of the following questions.

1.Obtain the solution to this differential equation:
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Where u(t) is a unit step function.

2.  An analog-to-digital converter is an eight-level quantizer with the output of 0, 1, 2, 3, 4, 5, 6, 7.  Each level has the probability given by

P(X=x) = 1/8,  x = 0, 1, 2, …, 7

(a) Sketch  
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(b)  Find  P(X≤1) and P(X>3).

(c) Determine  P(2≤X≤5).

3.  Given that a is a constant, show that
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4-  Consider the Square-Wave function 

f(x) = 
{2
 0 < x < L

  3 
 L < x < 2L}

extended to R periodically with period 2L.

(a) Sketch the graph of f(x).

(b) Determine the points of discontinuity of f(x).

(c) State the Convergence Theorem for Fourier Series.

(d) Compute the Fourier Series of f(x).

(e) Determine values of f(x) at the points of discontinuity for which the Fourier series of f(x)    becomes convergent everywhere.

(f) Using Fourier Series of f(x) drive the following formula:
1− 1/3 + 1/5 – 1/7 +··· = π

5- Find the solution x(t) to the following initial value problem using the Laplace Transform    method.

x” + x’- 2x = 6 u(t-2) 

x(0) = 1 
x’ (0) = 1
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