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1. Calculate y(r) = x(¢) * h(f) (symbol * denotes convolution), where

{1, 3<T<8
x(t)=

0, otherwise

1, 4<T<LI1S

h(r) =X .
0, otherwise (10 pts)

L

2. (a) Find the Fourier transtorm of x(7).

() ,.-1! H <1
X{(l) =«
0, 1> 1
.
(b) Use (a) result to calculate [~ dw
.

(Hint: Parseval’s Relation: r ‘x(t)}2 dt = %—J.m |X ( ja))‘zda)) (10 pts)
— 00 T v

3. Use Laplace Transform to solve y(7)

d’ d d
V() +3— () +2y()=1-u(t-1)  y(0)=0, —y(0)=1
4. A triangular pulse signal x(¢) 1s depicted 1n Fig. 1. (f)
(a) Use u(¢) (unit step function) to describe x(¢). | Fig. 1

]
(b) Sketch and label:  x(37) u(r)

(c) Sketch and label: x(-2¢-1) I

(d) Sketch and label: 9% (%: -1 0 1

(e) Sketch and label:  x(r— 1) [&(— 0.5) + At—1.5)]
(10 pts)
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5. Solve the differential equations:

(a) x% —y = x*sinx (5 pts)

2_¢+2 d
O) () B+ =0y =1 pty

2
(¢c) ==+ 25x = 100sin5¢t, x(0) = 0,x'(0) =0 (5 pts)

(d) ¥y"+2y(y")* =0 (5 pts)

6. Find the eigenvalues and eigenvectors of the given matrix.

0 4 0
(—1 -4 0 (10 pts)
0 0 -2

7. Let A be a square matrix with real entries. The A =a + if, [ # 0,1s a complex

eigenvalue of A, and K is an eigenvector corresponding to A. Proof that the conjugate

A and K is also an eigenvalue and a corresponding eigenvector. (10 pts)

8. Solve the given linear system.

x=(T0 )x+( ) (10 pts)

-2 1 cott
2 2
9. Solve the Laplace’s equation %ﬁ + 37‘; = 0 with the given boundary conditions:
z—: = u(O,}’); 'LL(T[, :V) = 1], u(x, O) = (), u(x’ 7'[) = (). (10 pts)
x=0




