Home Assignment 1

ECE 203 — Probability and Statistics 1
Due: September 27, 2022

{Exercise 1 (20 points)}

If two fair dice are rolled, what is the conditional probability that the first one
lands on 6 given that the sum of the dice is i? Compute for all values of ¢ between
2 and 12.

Solution: P(6 | sum of i) =0 for i = 2,3,...,6, while

P(6 | sum of 7) = P({6,1})/6/6 = 1/6

P(6 | sum of 8) = P({6,2})/5/6 =1/5

P(6 | sum of 9) = P({6,3})/4/6 = 1/4

P(6 | sum of 10) = P({6,4})/3/6 =1/3

P(6 | sum of 11) = P({6,5})/2/6 = 1/2
P(6 | sum of 12) =1

Exercise 2 (20 points)}

Consider 3 urns. Urn A contains 2 white and 4 red balls, urn B contains 8 white
and 4 red balls, and urn C contains 1 white and 3 red balls. If 1 ball is selected
from each urn, what is the probability that the ball chosen from urn A was white
given that exactly 2 white balls were selected?

Solution:

P(A=w | 2w) = LA=.20) (APTQZ’)ZW _
P(A=w,B=w,C #w)+ P(A=w,B # w,C =w)

:P(A:w,B:w,C'#w)—i—P(A %w,C:w)—l—P(A;éw,B:w,C’:w):
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[Exercise 3 (20 points)}

Suppose that an ordinary deck of 52 cards (which contains 4 aces) is randomly
divided into 4 hands of 13 cards each. We are interested in determining p, the
probability that each hand has an ace. Let F; be the event that the ¢-th hand has
exactly one ace. Determine p = P(E) EyE3FE,)by using the multiplication rule.

Solution: p = P(EyEyE3Ey) = p(E1)p(Es| E1)p(Es|EyEy)p(Ey|E1EyEs), where

e (63
(/)
e () (/)

P(Ey | EyEyEs) =1

Exercise 4 (20 points)}

A parallel system functions whenever at least one of its components works. Con-
sider a parallel system of n components, and suppose that each component works
independently with probability 1/2. Find the conditional probability that com-
ponent 1 works given that the system is functioning.

Solution: Let W and F be the events that component 1 works and that the
system functions. Then, we have
PWF)  PW) 1/2
P(F) —1—P(F¢) 1—(1/2)n1

P(W | F) =

{Exercise 5 (20 points)}

There are 3 coins in a box. One is a two-headed coin, another is a fair coin, and
the third is a biased coin that comes up heads 75 percent of the time. When one
of the 3 coins is selected at random and flipped, it shows heads. What is the
probability that it was the two-headed coin?



Solution:

1-1/3
1-1/34+1/2-1/343/4-1/3
Note that, for all the coins, the prior probabilities are equal to 1/3.

P(2 headed | heads) =



