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Assignment #2 Name
General Directions:

• The assignment is due at my office by 3:30pm on Friday, September 20.

• Give complete solutions, show all of your work, and use the space provided. If your
solution extends beyond the page, then continue on the back side of the page.

1. Southern Blend grass seed is 20% tall fescue, 50% bluegrass, and 30% creeping red fescue.
A seed of tall fescue will germinate with chance .6; a seed of bluegrass will germinate
with chance .4; a seed of creeping fescue will germinate with chance .5.

(a) What is the chance that a randomly selected seed has germinated and is bluegrass?

(b) What is the chance that a randomly selected seed has germinated?

(c) Given that a randomly selected seed has germinated, what is the chance that it is
bluegrass?
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2. Two states (A and B) are comparing high school graduation rates. In each case, the
states considered whether students came from high (H), medium (M), or low (L) house-
hold incomes. (The states used the same criteria to populate these categories.)

Here are the high school graduation rates within each income cohort for each state.

H M L
A 83.3% 50% 50%
B 85% 53.3% 53.3%

Here are the percentages of families within each income cohort for each state.

H M L
A 60% 20% 20%
B 40% 30% 30%

(a) What is the chance that a randomly selected student from state A will graduate?

(b) What is the chance that a randomly selected student from state B will graduate?

(c) Which state is doing better with respect to graduation rates? Quantify your answer.
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3. Recall the gambler’s ruin problem from class. Let a < b be integers. As before, Bob
walks on the integers on the number line. He makes a step to the right with chance r
(r > 0) and a step to the left with chance `, where r + ` = 1 and (significantly!) ` 6= r.
For each x, a ≤ x ≤ b, let f(x) be the probability that Bob gets to b before a starting
from x. Show that

f(x) =
(`/r)x − (`/r)a

(`/r)b − (`/r)a
.

4. Bob walks on the integers on the number line. He makes a step to the right with chance
3/5 and a step to the left with chance 2/5. If Bob starts at the origin, what is the chance
that Bob never gets to −1?
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5. A psychologist conducts an experiment for ESP, extra-sensory perception. The subject
sits outside of a room. Within the room a pair of coins are tossed in succession. There-
after, if exactly one of the coins is a head, then that head is covered; if both coins are
heads, then one of the heads is chosen at random and covered; finally, if both coins are
tails, then one of the tails is chosen at random and covered. The subject enters the room
and is permitted to observe the uncovered coin. Given that the subject sees a tail, what
is the chance that the covered coin is a head?

6. In Greenville it is either sunny or overcast. It is sunny with chance .7 and overcast with
chance .3. If it is sunny, then I am happy with chance .8 and morose with chance .2. If
it is overcast, then I am happy with chance .4 and morose with chance .6.

(a) Make a tree diagram from this information where the first branch is the weather
and the second branch is my mood.

(b) Make a tree diagram from this information where the first branch is my mood and
the second branch is the weather.


