STAT /MA 41600
In-Class Problem Set #5: September 4, 2015
Solutions by Mark Daniel Ward

Problem Set 5 Answers

la. Let S, G, R denote (respectively) the probability that the car is silver, gray, or red. So we

have P(S | SUGUR) = %. In the numerator, we have SN(SUGUR)) = S, because
P(S)

a car is only in S and in SUGUR if it is (indeed) in S! So we get P(S | SUGUR) = PEUGUT -
The events S, G, and R are disjoint, so this yields P(S | SUG U R) = % =

.16 _
.164+.134+.10 0.4103.
1b. Similar to part 1a, we have P(G | SUG U R) = srpiermm = Tt — 0-3333.
lc. Similar to part la, we have P(R | SUGUR) = P(S)Jrg((g;JrP(R) = o190 = 0-2564.

2. Let C' be the event that it is a country song, and let F' be the event that the selected

_ P(CnF) (.15)(.90) _
song has a fiddle. So P(C' | F) = P = (00T (a8 1m0 ooy — 0-6344.

3. Let Bj, By, Bs denote the events that the 4-sided die has a result of 1, 2, or 3 (resp.).

Let A be the event that the sum of the dice is 5 or larger. Then P(A | By U By U B3) =
P(Aﬂ(BlL_JBQUBg)) _ P(AﬂBl)—‘rP(AﬂBg)—‘rP(AﬂB?,)

P(B1UBaUBs) FB) TP(By) P (By) where the last equality is true since the B;’s

are disjoint. Also P(AN B;) = P(B;)P(A | B;), so we get P(A | By U By U B3) =
P(B1)P(A | B1)+P(B2)P(A | By)+P(Bs)P(A | Bs) _ (1/4)(3/6)+(1/4)(4/6)+(1/4)(5/6) _ 2/3
P(B1)+P(B2)+P(B3) - 1/4+1/4+1/4 = :

An alternative method is to recognize that there are 18 equally likely outcomes in which

the 4-sided die has a result of 1, 2, or 3, and exactly 12 of these 18 outcomes has a sum of 5
or larger on the dice, so the desired probability is 12/18 = 2/3.

4a. We have
o PANBY P(A)P(B° | A)
P(A] B = P(B¢)  P(A)P(Bc¢| A)+ P(A¢)P(Be | A°)
_ (1/7)(4/5)
(1/7)(4/5) + (6/7)((2/6)(1) + (4/6)(4/5))
= 2/15.
4b. We have
plac | = PASNB) P(A)P(B" | A%)

P(B¢) P(A)P(B¢ | A) + P(A¢)P(B¢ | A¢)
_ (6/7)((2/6)(1) + (4/6)(4/5))
(1/7)(4/5) + (6/7)((2/6)(1) + (4/6)(4/5))
= 13/15.




