20F-MATH170E-1 Midterm 1

TOTAL POINTS

100/100

QUESTION 1

11-a5/5
v - 0 pts Correct
- 3 pts independence reasoning is not correct

- 5 pts wrong solution with fundamental mistake

QUESTION 2

21-bs/5
v - 0 pts Correct
- 1 pts minor mistake

- 3 pts wrong conditional probability formula

QUESTION 3

31-c5/5
v - 0 pts Correct

-1 pts Why P(B")=0.6. Need to use complement rule.

-4 pts A' and B' are not independent

- 3 pts wrong conditional probability formula
- 2 pts Faulty De morgan

-1 pts why P(A' intersection B') = 0.5?

QUESTION 4

42-a5/5
v + 5 pts Correct
+ 2 pts Correct total number 26

- 1 pts Minor mistake

QUESTION 5

52-b5/5
v + 5 pts Correct
+ 2 pts Correct total numbers 276

- 1 pts Minor mistake

QUESTION 6

6310/10
v - 0 pts Correct

- 4 pts order of A and B not counted

- 7 pts no explanation

QUESTION 7

7415/15
v +15 pts Correct
+ 10 pts Applied Bayes theorem

- 3 pts Minor mistake

QUESTION 8

8520/20
v + 20 pts Correct
+ 10 pts binomial is correct.
+ 3 pts partition of events are correct
+ 3 pts conditional probabilities are correct
+ 4 pts final answer is correct
+ 6 pts Answer is correct but conditional
probabilities not explained properly
+ 5 pts partial credit for binomial
+ 7 pts binomial missing/wrong coefficient
+ 0 pts wrong
+ 2 pts incorrect binomial idea

+ 3 pts regrade

QUESTION 9
96-a10/10
v + 10 pts Correct
+ 5 pts Partially correct

- 1 pts Minor mistake

QUESTION 10
106-b5/5
v + 5 pts Correct
+ 3 pts Partially correct

- 1 pts Minor mistake



QUESTION 11

16-C 5/5
v + 5 pts Correct
+ 3 pts Partially correct

- 1 pts Minor mistake

QUESTION 12

126-d5/5
v + 5 pts Correct
+ 3 pts Partially correct

- 1 pts Minor mistake

QUESTION 13
136-e5/5
v + 5 pts Correct
+ 3 pts Partially correct

-1 pts Minor mistake

QUESTION 14

14 honesty statemento/o
v + 0 pts Correct
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1. (15 points) Suppose that events A and B satisfy
P(A)=0.3, P(B)=04, P(AUB)=0.5.

(a) (5 points) Are A and B independent?

Tieks Bad B et dgesd E PR =P -RRY

Do) = Pe) 4P -PKN®) = 03- 04
PlANR) = PCAY +P(B) - P(AUD) P(M\TD _0.\L # 02
O%“’OL{ -0.5 ’l_h"si A ok B e nOi" ‘MMPU\JU""{'

PANG) =01

(b) (5 points) Compute P(A|B).
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(¢) (5 points) Compute P(A’|B’). Here, A" and B’ denote the complement of A and B,
respectively. o CDV"‘V[ enent  role
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11-a5/5
v - 0 pts Correct
- 3 pts independence reasoning is not correct

- 5 pts wrong solution with fundamental mistake
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v - 0 pts Correct
- 1 pts minor mistake

- 3 pts wrong conditional probability formula
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2. (10 points) A fair coin (i.e. comes up head with probability 1/2) is thrown for six times.
(a) (5 points) Compute the probability that exactly four many heads appear.

fotel  pwe & WS fie oin oot e fwewnz )
§ pewds  obt oC [ 4pb

b

Y\,UV""W O( wu\as l/\){- Cﬂ,vg (/'A_OUS‘Q

b}
L N R
Mneds) = =% = Y by x

1S
D (Y4 hews) = x

(b) (5 points) Compute the probability that head appears both at the second and third trials.
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5

3. (10 points) There are 6 people A, B,C, D, E, F. How many ways can 6 people be seated
in a row so that persons A and B can sit next to each other?
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6310/10
v - 0 pts Correct
- 4 pts order of A and B not counted

- 7 pts no explanation
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4. (15 points) Assume that 50% of emails are spam emails. There is a software detecting
spam emails. The probability that a spam email detected as spam is 99%, and the probability
that a non-spam email detected as non-spam is 95%. If an email is detected as spam, then
what is the probability that it is in fact a spam email?
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7415/15
v + 15 pts Correct
+ 10 pts Applied Bayes theorem

- 3 pts Minor mistake
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7

5. (20 points) There are three types of coins A, B,C: coin A tosses head with probability
p1, coin B tosses head with probability ps, coin C tosses head with probability ps. The experi-
menter selects one of the three coins at random (with probability 1/3 each), and then tosses it
independently 6 times. What is the probability that the experimenter see 4 many heads and 2
many tails?

C\,, 2
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8520/20
v + 20 pts Correct
+ 10 pts binomial is correct.
+ 3 pts partition of events are correct
+ 3 pts conditional probabilities are correct
+ 4 pts final answer is correct
+ 6 pts Answer is correct but conditional probabilities not explained properly
+ 5 pts partial credit for binomial
+ 7 pts binomial missing/wrong coefficient
+ 0 pts wrong
+ 2 pts incorrect binomial idea
+ 3 pts regrade
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6. (30 points) There are two types of six-sided dice A and B: a die A has two faces numbered
0 and four faces numbered 1, and a die B has two faces numbered —1 and four faces numbered

roll.
(a) (
(b) (5 points) Compute the expectation W.
(c) (5 points) Compute the variance of W.
)

-

d (& (5 points) Compute the r-th moments of W, E(W").
€ (&) (5 points) Compute the moment generating function of W.
= L
0> = ¢
O ) P(/ G 3 \I
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l PCD) = ¢ 3
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LA) — 2
| pef ok W W= (e

Plw = 1) = 5345575
w’”l\“ 2.k - &
PC L :

o T = Fubwy , w= 0,0

!

= (O + OFO+ G £

- ] W
'O'{"}.fLL'l}ZO\

F/(w\:%-«ﬂ\

1. Dice A and B are rolled independently, and let X and Y be the respective outcomes of the

10 points) Find the probability mass function of the random variable W = (X —Y)2.



96-a10/10
v + 10 pts Correct
+ 5 pts Partially correct

- 1 pts Minor mistake
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Midterm 1, 170E, Fall 2020
Instructor: Kyeongsik Nam

Printed name: Tk\l \&'WOON\ D P( (/’\/L’

Signed name: / //’,ﬂ" M

205 203-003

Student ID number:

Instructions

e Read problems very carefully. If you have any questions, send an email to the instructor.
e This is an open book, open notes, and open internet take-home exam.
e You have 24 hours to complete the exam between Oct 26, Monday, 8AM - Oct 27,

Tuesday, 8AM. Submit the exam through the Gradescope.
Justify everything you write as much as possible. There will be no partial credit for just

guessing the correct final answer alone. Unless otherwise stated, directly citing past
home-work problems or results in the lecture note and not showing your work will only
get partial credit. Your solution should be mostly self-contained.

Question | Points | Score
1 15
2 10
3 10
4 15
5 20
6 30
Total 100




Please sign the following statement below, and print and sign your full name
afterwords.

“I assert, on my honor, that I have not received assistance of any kind from any other person
and that I have not used any non-permitted materials or technologies during the period of this
evaluation. "

Statement:

1

ps5F ) on my - hwer et T have  wof  vecieved
nosibunle  of an Kind R any otler  plion o
JYVW’Y T e pot usth 8 nm-f)&xmif’f"‘ WJrcmw\S
ov  fedumlogie oluffj e QUH,} o fs

ey alvation

Print your full name:

Moo D LAL

1

Signature:

Teflee DAL
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