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Problem of the Week
Problem D and Solution

Surprise Cupcakes

Problem

As part of their opening day celebration, Benny’s Bakery made 150 cupcakes. The cupcakes all
looked identical on the outside, but 6 of them had caramel inside. Customers who bought a
cupcake with a caramel inside won a free cake. The cupcakes were randomly arranged and
customers were allowed to choose their own cupcakes. Zoe was the first customer in line and
bought three cupcakes. What is the probability that exactly one of Zoe’s cupcakes had caramel
inside?

Solution

To start, we will count the total number of ways to select Zoe’s cupcakes. There
are 150 ways to select the first cupcake. For each of these possible selections,
there are 149 ways to select the second cupcake. So there are 150 x 149 = 22 350
ways to select the first two cupcakes. For each of these selections, there are 148
ways to select the third cupcake. So there are 22 350 x 148 = 3307 800 ways to
select the first three cupcakes. That’s a lot of ways!

Of the 150 available cupcakes, 6 contain caramel and 150 — 6 = 144 do not. Once
a cupcake without caramel is selected, the number of available cupcakes without
caramel decreases by 1.

If Zoe selects exactly one cupcake with caramel, then her other two cupcakes do
not have caramel. We have three cases to consider.

Case 1: The first cupcake has caramel.
The number of possible selections is 6 x 144 x 143 = 123 552.

Case 2: The second cupcake has caramel.
The number of possible selections is 144 x 6 x 143 = 123 552.

Case 3: The third cupcake has caramel.
The number of possible selections is 144 x 143 x 6 = 123 552.

Thus, the total number of ways in which Zoe can select exactly one cupcake with
caramel is 123552 x 3 = 370 656. To calculate the probability, we will divide this
result by the total number of ways to select three cupcakes.

370656 15444
3307800 137825
Thus, the probability of Zoe selecting exactly one cupcake with caramel is
or approximately 11%.

~ 0.112

P(Zoe selects exactly one cupcake with caramel) =

15444
1378252



