22W-EC ENGR-131A-LEC-1 Exam 1

MIKE QU

TOTAL POINTS

100/100

QUESTION 1
1Problem O: Academic Integrity Pledge o/0
v + 0 pts Correct
- 10 pts Missing

QUESTION 2
2 Problem 115/ 15
v + 7 pts (a) Correct
v + 8 pts (b) Correct
- 3 pts (a) Mistake
- 4 pts (b) Mistake

QUESTION 3
3 Problem 2 15/15
v + 7 pts (a) Correct
v + 8 pts (b) Correct
- 3 pts (a) Mistake
- 4 pts (b) Mistake

QUESTION 4
4 Problem 315/15

v + 8 pts Numerator correct

v + 7 pts Denominator correct

QUESTION 5
5 Problem 4 15 /15
v + 3 pts (a) Correct
v + 3 pts (b) Correct
v + 3 pts (c) Correct
v + 3 pts (d) Correct
v + 3 pts (e) Correct
- 1 pts 1 mistake
- 2 pts 2 mistake
- 3 pts 3 mistake

QUESTION 6
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6 Problem 5 20/ 20
v + 4 pts (a) Correct
v + 4 pts (b) Correct
v + 4 pts (c) Correct
v + 4 pts (d) Correct
v + 4 pts (e) Correct

QUESTION 7

7 Problem 6 20/ 20
v + 6 pts (a) P(0) Correct
v + 6 pts (a) P(1) Correct
v + 8 pts (b) Correct



M”"f_’ Qawn
be® B36 (30

0. Please read the Policy on the Academic Integrity on the first page of this exam and

follow the instructions. 1, Mike QA  wdh ULD 605 536 630 hove read

ond vnderstoedl the polivy on academic inte grt

1. (15 pts) Consider three events A, B, and C' defined on the same sample space S.

Draw a Venn diagram and write the expression for the following events. Use only
complements, intersections, and unions operations.

(a) None of the events occur.
(b) Events A and C occur, but B does not.
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1Problem O: Academic Integrity Pledge o/0
v + 0 pts Correct
- 10 pts Missing
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0. Please read the Policy on the Academic Integrity on the first page of this exam and

follow the instructions. 1, Mike QA  wdh ULD 605 536 630 hove read

ond vnderstoedl the polivy on academic inte grt

1. (15 pts) Consider three events A, B, and C' defined on the same sample space S.

Draw a Venn diagram and write the expression for the following events. Use only
complements, intersections, and unions operations.

(a) None of the events occur.
(b) Events A and C occur, but B does not.

L)




2 Problem 115/15
v + 7 pts (a) Correct

v + 8 pts (b) Correct

- 3 pts (a) Mistake

- 4 pts (b) Mistake
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2. (15 pts) Suppose P(A) =1/3, P(AU B) = 2/3, P(AN B) = 1/4. Compute:

(a) P(B)
(b) P(AN B|B)

Show all your work.
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3 Problem 2 15 /15
v + 7 pts (a) Correct

v + 8 pts (b) Correct

- 3 pts (a) Mistake

- 4 pts (b) Mistake
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3. (15 pts) We draw 8 cards from an ordinary deck of 52 cards. What is the probability

that we have exactly three gueens?
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4 Problem 315/15
v + 8 pts Numerator correct

v + 7 pts Denominator correct
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4. (15 pts) Mention True or False for each of the following questions.

Mentioning the correct answer is worth +3 points, mentioning the incorrect
answer is worth —1 points. Leaving the answer blank is worth 0 points.

(a) For all events A, B,C, we have P(AU BUC) < P(A) + P(B) + P(C).
(b) For a random variable X, VAR(bX) = b*VAR(X) for all real values of b.
(c) If P(AN B) = 0, then either P(A) or P(B) must be equal to zero.

(d) If events X and Y are mutually exclusive, then they are also independent.

(e) If random variables X and Y are independent and Var[X] = a, and Var[Y] = b.

Then, Var[X + Y] =a+b.

a) True
b) Tt
C) Xalse
d)- False
) Trut
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5 Problem 4 15/15
v + 3 pts (a) Correct
v + 3 pts (b) Correct
v + 3 pts (c) Correct
v + 3 pts (d) Correct
v + 3 pts (e) Correct
- 1 pts 1 mistake
- 2 pts 2 mistake
- 3 pts 3 mistake
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5. (20 pts) Suppose X has the following PMF:

0, with probability 3/5,

—5, with probability 1/5,
X =
5, with probability 1/5.

Show all your work. Y (29 3 ’é
(a) Compute the mean and variance of X. \ i e
(b) Compute the mean and variance of Y = X2 ok
(c) Compute E [XY]. I Ak
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(e) Are X and Y independent? Justify your answer. 125 b
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6 Problem 5 20/20
v + 4 pts (a) Correct
v + 4 pts (b) Correct
v + 4 pts (c) Correct
v + 4 pts (d) Correct
v + 4 pts (e) Correct
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6. (20 pts) A binary symmetric communication channel is shown in the figure. The
probability that the output is 1 given that the input is 0 is e. Similarly, probability
that the output is 0 given that the input is 1 is . Assume that input symbols 0 and 1

are chosen for transmission with probabilities g and é, respectively.
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7 Problem 6 20/ 20
v + 6 pts (a) P(0) Correct
v + 6 pts (a) P(1) Correct
v + 8 pts (b) Correct
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