Math 132 February 4
Worksheet 2 Ben Ellison

Now that we understand the area model, we will use it to understand probabil-
ities that do not have equal outcomes.

1. In basketball, a free throw is worth one point. Suppose Brian has a free-throw
percentage of 60%.

(a) Suppose Brian gets fouled in the act of shooting, so he will get two free
throw shots. What is the probability that he gets zero points? One point?
Two points? Create an area model to help you answer these questions?

(b) Suppose Brian gets fouled in the act of shooting, so he gets two shots.
However, if Brian makes the first shot, he will feel more confident, and
on his second attempt he will make the shot with 80% probability. If
he misses, he will feel less confident, and his second attempt will only
have 50% probability of going in. What is the probability he will get zero
points? One point? Two points? Again, create an area model to explain
your answer.

2. Now suppose Brian gets fouled in a one-and-one situation (i.e. Brian gets a
shot, and if he makes it, he gets another shot, but if he misses it, he doesn’t
get another shot). Complete both parts of #1, making both area and tree
models to explain your answer.



3. In this question, suppose Brian shoots 60% on all his free throw attempts. Sup-
pose during the course of the season, Brian gets fouled in the act of shooting
100 times (i.e. there will be 100 times where he shoots two free throws).

(a) How many points would you expect him to score from these 100 oppor-
tunities?

(b) What is the expected number of points per time Brian got fouled?

What you just calculated in 3b) is called the expected value. It represents
the amount one “expects” to be the outcome of an experiment. This only
works for situations where there is a numerical outcome. For example, you
can calculate the expected value of rolling a die, but you can’t calculate the
expected value of drawing a card at random.

4. Calculate the expected value of points in the case where he gets fouled 100
times, but shoots free throws as in case 1b).

5. Calculate the expected value of points when Brian has 100 one-and-one op-
portunities, and he shoots 60% on all his shots.

6. Calculate the expected value of points when Brian has 100 one-and-one op-
portunities and if he makes the first, he shoots 80% on the second shot.



