Binomial Distribution
Formulas:
  
1. A basketball player makes free throws with a probability of 70%. In a practice session, they shoot 10 free throws.
a. What are the values of n, p, and q in this scenario?
n= 10, p=0.70, q=0.30

b. Write the probability mass function (PMF) for this distribution.



c. What is the probability that the player makes exactly 7 shots?



d. What is the probability that the player makes at least 8 shots?



e. What is the expected value (mean) of the number of successful shots?



f. What is the variance and standard deviation of this binomial distribution?

  



2. A factory produces light bulbs, and each bulb has a 95% chance of working properly. A quality inspector randomly selects 20 bulbs from the production line. 
a. What are the values of n, p, and q in this scenario?
                      	N=20, p=0.95, q=0.05

b. Write the probability mass function (PMF) for this distribution.


c. What is the probability that all 20 bulbs work properly?


d. What is the probability that at least 18 bulbs work properly?


e. What is the expected number of working bulbs?


f. What is the variance and standard deviation of the distribution?
 


3. A new vaccine is 85% effective at preventing infection. A group of 12 people who all received the vaccine are later exposed to the disease. 
a. What are the values of n, p, and q in this scenario?
N= 12, p=0.85, q=0.15
b. Write the probability mass function (PMF) for this distribution.


c. What is the probability that exactly 10 people are protected from infection?


d. What is the probability that exactly 8 people are protected?


e. What is the probability that at least 11 people are protected?

