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What Are the Odds? 
A Cupcake Mishap 
by 
Helen S. Joyner 
School of Food Science 
University of Idaho, Moscow, ID 

Gerri was not having a good day. She had been up since 5a.m. 
working in her bakery, PennCakes, and had already dealt with a 
batch of burned cupcakes, runny icing, several last-minute order 
changes, and a mixer mishap that resulted in four all over the 
kitchen. Now she had to deal with her semi-hysterical assistant, 
Kelsey, who was crying because she had lost her engagement 
ring that morning. Between sobs, Kelsey explained that she had 
been icing cupcakes when she looked down and noticed her 
engagement ring was missing. After a search of the kitchen, it 
was nowhere to be found. 

“Did you have it on this morning?” Gerri asked. “I keep telling 
you not to wear it when you’re baking, especially because you 
said it was kind of loose.” 

“Yeah, I know I had it on when I got in because the diamond caught the light when I opened the back door,” Kelsey 
snifed. 

“Okay, so tell me what you did after you got here,” Gerri said. 

“Well, I washed my hands before I started; you said to always do that. Oh! I know I had my ring then too because 
water always gets under it and I have to move it to dry my hands all the way. Ten I made the ffty lemon cupcakes 
and twenty red velvet cupcakes for that wedding order frst thing like you told me to yesterday. Ten I made the thirty 
chocolate cupcakes. Ten I made the cinnamon icing and the lime icing and the cream cheese icing. Ten I put the 
cinnamon icing on the lemon cupcakes and the cream cheese icing on the red velvet—oh shoot, I didn’t get those 
backwards, right?” Kelsey teared up again. 

Gerri sighed. “No, no, that’s right. So when did you notice your ring was missing?” 

“Well, I was icing the chocolate cupcakes with the lime icing—that’s what I was supposed to use, right?” 

“Right, so what happened?” 

“Okay, good. Well, I was icing the chocolate cupcakes with the lime icing but the icing bag got too empty and I had 
to refll it. And I got icing on my hand when I reflled the bag and when I wiped it of, I saw that my ring was gone.” 
More tears from Kelsey. “I can’t fnd it anywhere!” 

“You checked everywhere in the kitchen, behind the mixers and on the f oor, right?” 

Kelsey nodded. 

“Okay, well, then it might have fallen into the batter when you mixed it. And that means…” Gerri broke of , realizing 
that there was only one place the ring could be if that had happened. 
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“Are you saying it’s in the cupcakes?” Kelsey’s voice was a squeak. “Tere’s like a hundred of them! How are we going 
to fnd it? I mean, we have to deliver those cupcakes today! I can’t believe this happened! I know the ring was kind 
of wiggly on my fnger, so I got a ring guard to fx it. It shouldn’t have fallen of, even though the ring guard broke 
yesterday. I mean, I would have felt the sharp edges on my fnger, because that was how I knew it broke!” 

“Wait, you had a ring guard and it broke?” Gerri asked. 

Kelsey nodded. “In half. I did glue it back together, though! I thought that would f x it!” 

Gerri looked at her in disgust. “Are you serious? So now there’s not only a ring in these cupcakes, there’s a ring and two 
pieces of ring guard? And glue?” 

More tears from Kelsey. “So what are we going to do?” 

“You are going to make and frost another 100 cupcakes for that wedding. In one hour,” Gerri snapped. “I am going to 
deal with that line of customers that just showed up. And make sure you put those cupcakes you made this morning 
of to the side somewhere. No customer of mine is going to eat a cupcake with bits of metal in it! I’ll deal with them, 
and you, later.” With that parting shot, Gerri stalked out of the kitchen. 

Questions 
1. If Kelsey’s ring and ring guard pieces stayed attached to each other (i.e., the ring and guard can be considered 

one object), what is the probability of fnding them in the chocolate cupcakes she baked? 
a. Draw a diagram illustrating the situation. 
b. Write the mathematical equation for this probability scenario. 
c. What is the probability, stated in percent? 

2. What is the probability of fnding the ring in the chocolate cupcakes and the ring guard pieces in the lemon 
cupcakes? 
a. Draw a diagram illustrating the situation. 
b. Write the mathematical equation for this probability scenario. 
c. What is the probability, stated in percent? 

3. What is the probability of fnding the ring in the chocolate cupcakes, one of the ring guard pieces in the red 
velvet cupcakes, and the other guard piece in the lemon cupcakes? 
a. Draw a diagram illustrating the situation. 
b. Write the mathematical equation for this probability scenario. 
c. What is the probability, stated in percent? 

4. How can the ring and ring guard pieces be found without breaking open the cupcakes? 

5. Suppose it is not possible to apply your answer to Question 4 above towards solving this problem and it is 
necessary to break open the cupcakes one-by-one until the ring and guard pieces are found. Brainstorm an 
efective way to apply probability theorems towards strategically inspecting cupcakes with the goal of damaging 
as few cupcakes as necessary. Specify which probability theorem(s) you would use towards solving this problem. 
If you would use a sequence of probability theorems, state the order in which you would use them. 

6. Tis case study presented the story of a local bakery having issues with cross contamination with a physical food 
safety hazard (metal) in cupcakes. 
a. Briefy summarize the preventative controls that the most recent edition of the Food Code suggests should 

be applied towards preventing instances like this one. Cite the section in the Food Code that you reference. 
b. Briefy summarize how the FDA’s cGMPs in Title 21 Part 110 of the Code of Federal Regulations states 

hazards such as this one should be controlled. Cite the Section in this regulation that you reference. 

7. What should be done with the cupcakes into which the ring and ring guard pieces were baked? 
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8. What are the fnancial repercussions resulting from this scenario? Is Kelsey responsible for any f nancial losses?
Why or why not?

9. Should Gerri take any disciplinary action towards Kelsey? If so, what? If not, why not?

10. What if this scenario occurred in a large-scale manufacturing facility that produced thousands of cupcakes
per hour? Discuss how management should handle the situation of an employee losing a piece of jewelry in a
production area and possible contamination of product by that jewelry.
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