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Sample Quiz 4 Solutions

1. Inacertaintown, 25% of the citizensdrivered cars, 45% of the citizens have received a speeding ticket,
and 20% have both received a speeding ticket and drivered cars. A citizen is selected at random.

(a) If shedrivesared car, what isthe probability that she has received a speeding ticket?

P(STR)
P(S|R) = PR :%:%:4:80%

(b) What isthe probability that she drivesared car if she did not receive a speeding ticket?

PR|S) = gy — = TR0 = oigi = & =900

2. Therearetwo urnswith the following initial distribution:
Urn A contains 7 red marbles and 3 white marbles
Urn B contains 2 red marbles and 4 white marbles

First, one marble isdrawn from A and placed into B.
Second, another marble isdrawn from A and placed into B.
Third, onemarbleisdrawnfrom B.

(@) What isthe probability that al three marbles drawn were the same color?
Let the notation A(7:2) indicate that there are 7 reds and 2 whitesin urn A.

Case 1: Three Reds
Initially A(7:3) and B(2:4). Red is chosen from A with P(R) and placed into B
Now A(6:3) and B(3:4). Red is chosen from A with P(R) = and placed into B
Now A(5:3) and B(4:4). Red is chosen from B with P(R) = £

Case 2: Three Whites
Initially A(7:3) and B(2:4). Whiteis chosen from A with P(R) = and placed into B
Now A(7:2) and B(2:5). White is chosen from A with P(R) = 2 and placed into B
Now A(7:1) and B(2:6). Whiteis chosen from B with P(R) = 2

Answer: P(RRR) + PIWWW) = (L) (8)(4) + ()(2)(

o|o

)= (%) + (35) = (55) = 283%

(b) What isthe probability of drawing at most two redsif the first marble drawnis red?

Ansuer: LI gl s BB = (75) 3)(H + (o)) () + () D D1+ ()

=R+ OO+EE) =GB + @)+ (F) =75 =5 =625%



3. Consider a 5-day weather pattern where it is equally likely to berainy asit isto be sunny
Let A = event that three or more days are rainy.
Let B = event that thefirst two days are sunny.
Let C = event that all days have the same weather.

(a) Find the probability of each event.

P(A) = P(3R) + P(4R) + P5R)  _ (3)+(D)+() _ 104541
All Possible Weather 25 32

P(B) =P(RR7??) = (})(3) =1

1
2

P(C) = P(5R) + P(5S) = (35) + (33) = 14
(b) For each pair of events, decide whether they are independent. Defend your answer.

NO: P(ANB) # P(A) P(B)
[ANB = {SSRRR} = P(AMB) = L

[P(A) P(B) = (5)(7 = 5

YES: P(ANC) # P(A) P(C)
[ANC = {RRRRR} —> P(ANC) = &
[P(A) PC) = (5)({5 = 35 ]

NO: P(BNC) # P(B) P(C)
[BNC = {SSSSS} = P(BNC) = 35 |
[PB)P(C) = (})(5 = &



