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Problem1

= Two fair four-sided dice are rolled. What is the probability that both dice roll the same
number, given that the sum is 3 or less?
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Problem 1 - Solution

= Two fair four-sided dice are rolled. What is the probability that both dice roll the same number, given
that the sum is 3 or less?

S={(a.b) eN?|aec{l,....4},be{l,...,4}}

A={(1,1),(2,2).(3,3), (4, 4)}
B={(1,1),(1,2),(2,1)}

So

W =

P[A|B] = P[AB]/P|B] = P|(1,1)]/P[B] =

S|IW|I =
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Problem 2

= A pouch contains a four-sided die and a six-sided die. You pick one of the die at random
and roll it.

a) What is the probability of rolling i, fori=1,2, ...,6?
b) If you roll a 3, what is the probability that you picked the 6-sided die?
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N S
Problem 2 - Solution

= A pouch contains a four-sided die and a six-sided die. You pick one of the die at random and roll it.

a) What is the probability of rolling i, fori=1,2, ...,6?

A = {4-sided die picked} By law of total probability,

B = {6-sided die picked} = A° P[E;] = P[E;|A|P[A] + P[E;|A°|P|A]

E; = {rollis i}. = P|E;|A|P|A] + P|E;|B|P|B]
PlEy] =1/4x1/2+1/6x 1/2=5/24
P[E,] = 5/24
P[Es] = 5/24
PlE4 =5/24
PlEs] =0x 1/24+1/6 x1/2=2/24
P[Eg] = 2/24
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N S
Problem 2 - Solution

= A pouch contains a four-sided die and a six-sided die. You pick one of the die at random and roll it.

b) If you roll a 3, what is the probability that you picked the 6-sided die?
A = {4-sided die picked }

B = {6-sided die picked} = A°
E; = {rollis i}.

P[B|Es] = PILESB}
Es]
_ P[Es|B]P[B]
 P[E3|B|P[B] + P[Es|A]P[A]
1/6 % 1/2
T /6% 12+ 1A% 1)2
2
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N S
Problem 3

= LetV be the event that a random person is vaccinated against a disease, and D be the
event that the random person develops the disease. The effectiveness, e, of a vaccine is
defined to be

__PIDIV=PIDIV] . PIDIV]

P[DIVe] PIDIVe]

Say 80% of the population is vaccinated, and 40% of all cases of the disease occur in people
who are vaccinated. What is e?
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Problem J - Solution

P(DV)

_ 1 _ P(D|V) _4__PW _ P(DV) P(V¢)
e=1 P(D|VC) 1 Péfv‘g) = 1- P(DVC) P(V)
_ . P(D)PWVID) PVO) _ , _ P(V|D) P(V©)
- P(D)P(VC|D) P(V) P(VE|D) P(V)
04 02 8

,_8 5
06 08 48 6
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