Stat 3502
Solution to Assignment 1

Question 1.

a. PLANBNC) = P(A)P(B)P(C) = (.7)(.6)(.8) = .336.

b. P(at least one flight is full) =1 — P(no flight is full) =1 — (P(A’)P(B’)P(C’)) =
1-(.3)(4)(.2) = 1-.024 = .976.

c. P(A'NB' NC) = P(A)P(B)P(C) = (.3)(.4)(.8) = 0.096.

uestion 2.
S P(ONO) = P(O)P(O) = (.43)2 = .1849.
b. P((AmA)u(BmB)u(ABmAB)u(OmO))
=P(ANA)+P(BNB)+ P(ABNAB)+ P(ONO)
= (4)% + (.12)? + (.05)2 + (.43)% = .3618.

Question 3.

a. P(AUB) = P(A) + P(B) — P(A|B) = 8 + .T- .9 = 6.

b. The event of interest is (A’ N B) U (AN B') = (AU B) — (AN B) and its probability is
P(A'mB)u(AmB’)) — P(AUB) - P(ANB) = .9- 6= 3.

Question 4.

a. The four possible events are (1,1), (1,2), (2,1), and (2,2), with understanding that the first
component corresponds to the health plan (1 or 2), and the second component corresponds
to the dental plan (1 or 2).

b. P(1, 1) = .27.

c. P(1,2) + P(2,2) = .14 4+ .35 = .49.

Question 5.
a. We want the number of ways of selecting 3 individuals out of 20 individuals, order being
irrelevant. This number is

(20):20><19><18:1140'

3 3% 2

b. No crew should not contain any of the best 10 machinists. That is all three-member crews
have to be selected out of the worst 17. The number of ways to do this is

1 1
0 _ O><9><8:120.
3 3 x2

c. Thinking of the complement, we just need to take away crews that have all members from
the best 10 machinists.

The number of interest = the number of all possible crews - the number of crews formed by
the worst 10 machinists, which is equal to



20 10 10 x 9 x 8
_ =1140 - ————— =1140 — 120 = 102

Question 6.
a. Let G1= the customer uses regular unleaded gas, Go= the customer uses extra unleaded
gas, and Gz=the customer uses premium unleaded gas. Let A=the customer fills their tank.
Then we have

P(GyNA) = P(ANGs) = P(A|Gs)P(Gy) = (0.6)(0.35) = 0.21
b. Using total probability formula, we get
P(A) = P(A|G1)P(G1)+P(A|Gy)p(Go)+P(A|G3)P(G3) = (.3)(.4)+(.6)(.35)+(.5)(.25) = .455

c. Using Bayes rule, we get

P(AIG)P(G)  (0.3)(04)

P(G1]A) BOA = = 0.264
G - PAGIPC)_ 000039 _
P(Gs|A) = P(A‘gE’X;(G?’) = (0'2(505'25) = 0.275

Question 7. P(old pump fails)P(new pump fails)=(.15)(.05)=.0075.

Question 8.

a. B(X) = (13.5)(.2) + (15.9)(4) + (19.1)(4) = 16.7

E(X?) = ((13.5)%(.2) + (15.9)%(.4) + (19.1)%(.4) = 283.5 and hence

Var(X) = E(X?) — [E(X)]* = 283.5 — (16.7)*> = 4.6 and

SD(X) = /Var(X) = V4.6 = 2.14.

b. E(price) = B(25X — 8.5) = 25E(X) — 8.5 = 25(16.7) — 8.5 = 409.

c. Var(price) = V(25X — 8.5) = (25)*Var(X) = (252)(4.6) = 2875

d. E[h(X)] = E(X — .01X?) = B(X) — .01LE(X?) = 16.7 — .01(283.5) = 13.865

Question 9.

a. P(X <3)=0.1+0.154 0.2+ 0.25=7.

b. P(X <3)=P(X <2)=0.1+0.15+ 0.2 = 0.45.

c. P(X>3)=1-P(Xj3)=1-045=0.55.

d. P2<X<5)=P(X<5)—PX<1)=1-0.25=0.75.



