Midterm #1 of ECE302, Prof. Wang’s section
6:30-7:30pm Tuesday, February 1, 2011, MTHW 210.

. Please make sure that it is your name printed on the exam booklet. Enter your
student ID number, e-mail address, and signature in the space provided on this
page, NOW!

. This is a closed book exam.

. You have one hour to complete it. The students are suggested not spending too
much time on a single question, and working on those that you know how to solve.

. There are 14 pages in the exam booklet. Use the back of each page for rough work.

. Neither calculators nor help sheets are allowed.

Name:
Student ID:
E-mail:

Signature:



Question 1: [10%, Work-out question, Outcome 1] Consider a function f(n) = e~2"l. Find
the values of

[e.9]

> max(1,n)f(n). (1)

n=—oo



Question 2: [15%, Work-out question, Outcome 1] Consider a function

n22_"1 if 0 S N9 S T

0 otherwise

f(n17n2) = {

Find the value of

Z Z f(n17n2)-

n1=—00 N2=—00






Question 3: [10%, Work-out question, Outcome 1] Consider a function

2

f(r,0)=¢e".

Compute the value of

27 o)
/ f(r, 0)rdrdd.
0=0 Jr=0

Hint: You may need to use the change of variable formula: s = r2.



Question 4: [15%, Work-out question, Outcome 1] Consider a function

2 if -3<zx<-1
flz)=R1—-2 if-1<z<1 . (6)
0 otherwise

1. [3%)] Plot f(z) for the range of —4 < x < 2.
2. [12%] Construct a new function F(z) from f(z): F(z) = [7 __ f(s)ds. Find the

S=—00

complete expression of F(z). Hint: You need to consider different ranges of x.






Question 5:  [15%, Work-out question, Outcome 1] Consider the following experiment:
We first flip a fair coin. If the result is “head,” then we roll a 6-faced fair die. If the result
is “tail,” we roll an unfair 6-faced die that has the following probability distribution.
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Answer the following questions:

1. [5%] What is the sample space of the above experiment? Assuming the outcomes
of the coin and the dices are independent, what is the corresponding probability
distribution?

2. [5%] What is the probability that the face value of the die (it can be the fair or
the unfair one depending on the outcome of the coin) is a NOT a prime number?
(Recall that 1 is not a prime number. The smallest prime number is 2.)

3. [6%] Conditioning that the face value of the die is between 3 and 5, what is the
conditional probability the outcome of the coin is “head”? That is, we would like
to compute

P(head|the value of the die satisfies 3 < X < 5). (8)






Question 6: [20%, Work-out question, Outcome 1] Consider the xz-y plane. Consider a
disk (circle) of radius 2 on the plane, which are those points satisfying /22 + y? < 2.

We throw a dart at the disk and we know that the dart will land uniformly likely on
the disk. Let X and Y denote the x and y coordinates of the landing location of the dart.
Answer the following questions:

1. [5%] Consider an event A = {X? +Y? > 1}: What is the probability of the event
A?

2. [5%)] Consider an event B = {X +Y > 0}: What is the probability of the event B?
3. [5%] Are events A and B independent?

4. [5%)] Consider an event C' = {X > 1}. Are events A and C' independent?






Question 7: [15%, Work-out question, Outcome 1] Consider a continuous random variable
X with its probability distribution specified by the following probability density function

(pdf)

(9)

frlr) = {ce?""” ifx>0

0 otherwise
Answer the following questions:
1. [5%] What is the value of ¢ so that fx(z) is a valid distribution?
2. [5%] What is the probability P(min(3, X) > 1)?
3. [5%] What is the conditional probability P(X > 5|X > 7 or X < 4)?






Geometric series

Binomial expansion

The bilateral Laplace transform of any function f(zx) is defined as

Other Useful Formulas
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Some summation formulas
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