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1. Suppose a penny is going to be flipped 20 times. Let  X = the total number of times the coin lands on heads.  

a) Explain why this is a binomial random variable 

 

 

 

 

 

b) What are all possible values of this variable? 

 

c) Identify the following in the context of this problem: 

𝑛 =                                          𝑠𝑢𝑐𝑐𝑒𝑠𝑠 =  

𝑝 =                                          𝑓𝑎𝑖𝑙𝑢𝑟𝑒 =  

𝑞 =                                          𝑋 =  

 

d) What is the probability that after the coin is flipped 20 times, it will land on heads exactly 8 times? 

 

 

e) What is the probability that after the coin is flipped 20 times, it will land on heads between 8 and 11 times 

(inclusive)? 

 

 

 

 

 

 

 



 

f) What is the probability that after the coin is flipped 20 times, it will land on heads at least 3 times? 

 

 

 

 

 

 

 

g) What is the expected value, standard deviation and variance of this random variable? 

 

 

 

h) Explain the meaning of the probabilities found in parts d, e, and f. 

 

 

 

 

 

 

 

 

 

i) Explain the meaning of the expected value found in part g. 

 

 

 

 

 

 



 

2. In a recent survey, it was found that 64% of college students operate the flusher of toilets in public restrooms 

with their foot. Suppose 12 college students are randomly selected. Let  X = the total number of these students 

that operate the flusher of toilets in public restrooms with their foot.  

a) Explain why this is a binomial random variable 

 

 

 

 

 

b) What are all possible values of this variable? 

 

c) Identify the following in the context of this problem: 

𝑛 =                                          𝑠𝑢𝑐𝑐𝑒𝑠𝑠 =  

𝑝 =                                          𝑓𝑎𝑖𝑙𝑢𝑟𝑒 =  

𝑞 =                                          𝑋 =  

 

d) What is the probability that exactly 7 of these students use their foot to operate the flusher in public 

restrooms? 

 

 

e) What is the probability that between 3 and 5 (inclusive) of these students use their foot to operate the flusher 

in public restrooms? 

 

 

 

 

 

 

 



f) What is the probability that at least 4 of these students use their foot to operate the flusher in public 

restrooms? 

 

 

 

 

 

 

 

g) What is the expected value, standard deviation and variance of this random variable? 

 

 

 

h) Explain the meaning of the probabilities found in parts d, e, and f. 

 

 

 

 

 

 

 

 

 

i) Explain the meaning of the expected value found in part g. 

 

 


