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1. The probability that John passes a Math exam is R and that he passes a Chemistry exam is rh

3
If the probability that he passes both exams is 7 find the probability that he will pass at least

one exan.

Answer: Let M = John passes the math exam, and C' = John passes the chemistry exam.
4 5 3 53

P(John passes at least one exam) = P(MUC) = P(M)+P(C)—P(MNC) = 5+6_ 1= 60
2. A package of 6 light bulbs contains 2 defective bulbs. If 3 bulbs are selected for use, find the
probability that none of the three is defective.

Answer:

) ) number of ways that 3 non defectives can be chosen (g) 1
P(none is defective) = = =L =
total number of ways that a sample of 3 can be chosen  (§) 5

3. Three bits (0 or 1 digits) are transmitted over a noisy channel, so they will be flipped indepen-
dently with probability 0.1 each. What is the probability that

(a) At least one bit is flipped?
(b) Exactly one bit is flipped?
Answer:

(a) Using the complement rule, P(at least one) = 1 — P(none). If we denote Fj as the event

that the kth bit is flipped, due to independence, we have
P(at least one bit is flipped) = 1 — P(no bits is flipped)
=1— P(FNF;NF})
=1-(1-0.1)>
=0.271
(b) Flipping exactly one bit can be accomplished in 3 ways:

P(exactly one) = P(Fy N EFyN EFy) + P(F{NFy N Fy) + P(F{ N FyN F3) =0.243
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4. Tt is known that:

e The probability of having a rainy day is 0.1.
e The probability that a person arrives at work late is 0.2.
e The probability that the person arrives at work late given that the day is a rainy day is
0.8.
What is the probability that the day is a rainy day, given that the person arrives at work late?

Answer: By Bayes’ Rule,

P(rainy) P(late[rainy) 0.1 x 0.8

4
P(late) 0.2 0

P(rainy|late) =

5. Let X be a random variable having a probability mass function given in the following.

z o |1 |2 |3 |4
P(X =x)|0.520.28]0.14 ] 0.04 | 0.02

Calculate the mean and variance of the random variable Y =4X + 3.

Answer: It is easy to find that E(X) = 0.76 = g and V(X) = 1.52 — (0.76)* = 0.9424
Then,

E(Y)=EMAX +3) =) (dz+3)p(x) =4 ap(zr)+3)_p(x) =4E(X)+3 = 6.04

V(Y)=V([4X +3) =V (4X) =4*V(X) = 15.08

6. (Bonus) Suppose that the error in the reaction temperature, in °C, for a controlled laboratory
experiment is a continuous random variable X having the density

72
— for —1 <2 <2
flx)=43

0 elsewhere

(a) Verify that the probability indeed adds up to 1.
(b) Find P(0 < X < 1).

Answer:

(a> 00 2 .2
/ f(z)de = x—dxz%—k%:l

00 -1 3
(b)

g2 1
P(O<X<1):/ “dr = -
o 3 9
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ExEHARKRTEH
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P(MK[EE]) = PCEE i =04

C X R—bER R E - HARE S N RTUR

x o |1 |2 |3 |4

P(X =x) 052028014 ] 0.04 | 0.02
HHEPEMEE Y = 4X + 3 BIUEEE T -
B REEEH E(X) =076 = u 0 V(X) = 1.52 — (0.76)% = 0.9424 °
]

E(Y)=EMAX +3) =) (dz+3)p(x) =4 ap(z)+3)_ p(x) =4E(X) +3 = 6.04

V(Y)=V(AX +3) = V(4X) = 2V(X) = 15.08
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