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1. Solve the initial value problem: ' + 2ty=4t; y(0)=3. (Note:y' = %)

2. Find the general solution of the following differential equation

4y"=4y'+y=0, y()=-4, y(1)=0. (Note: y’s% and y" =

3. Find the convolution of the following two signals:

-3
f(t):{e l’ >0 ’ g(z‘):{ 1, 1<¢t<5

0 , otherwise 0, otherwise

4. Find the general solution of the nonhomogeneous linear system.

X] +3xy —2x3+2x5 =0 |
2x1] +6x9 —5x3—2x4 +4x5 —3x5 =1
Sx3 +10x4 +15x6 =5
2x) +6xy +8xy +4xs +18x5 =6

5. Let T:R>—> R’ be the linear operator defined by the formula,

T(x; %y ,%3) = (Bx; +x,, —2x, —4x, +3x;, 5x; +4x, —2x,).

Determine whether 7' is one-to-one, if so, find 7' ( X; 5%y, %5 ).

d2
2

dr®

6. Consider the continuous-time periodic signal x(¢) =1—2sin(3z) + 3 cos(2¢).

(a) Find the fundamental frequency @ of the waveform x(z).

o0
(b) Find the Fourier series coefficients a; such that x(¢) = Za e’ koot

k=—o0

(c) Find the average power of x(z).
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CONTINUE ‘ #2R7 #2R

7. Let X(w) be the Fourier transform of the continuous-time waveform x(z) = e~ XU @,
~ where U(¢) is the unit step function.

(a) Find X(2),i.e., the Fourier transform at the frequency w = 2.

(b) Find the magnitude and phase angle of X(2).

8. Arandom variable X has a probability density function

1/10, 0<x<10
0‘, eleswhere

f(x)={

(a) Find the mean value of the random variable X.
(b) Find the variance of the random variable X.
(c) Find the variance of the new random variable ¥ =3X +1.

9. You (person A) and two others (B and C) each toss a fair coin in two-step gambling game.
In step 1 the person whose toss is not a match to either of the other two is “odd man out.”
Only the remaining two whose coins match go on to step 2 to resolve the ultimate winner.

(a) What is the probability you will advance to step 2 after the first toss?
(b) What is the probability you will be out after the first toss?
((c) What is the probability that no one will be out after the first toss?

THE END
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