	
	
	



Test Prep Worksheet
Empirical Rule
1. A professor analyzed the test scores of 500 students in a statistics course. The scores were approximately normally distributed with:
Mean (µ) = 75		Standard deviation (σ) = 8
a. According to the empirical rule, about 68% of the students’ scores fall between what two values?
 
b. What percentage of students scored between 59 and 91?
   
c. If a student scored an 87, what is their Z-score? Interpret what this Z-score means in context.
   
d. Approximately 84% of the scores are above what amount? 
 
i. Approximately 16% of the scores are below what amount? 
 
Uniform Distribution
2. A bus arrives at a station every 20 minutes, but passengers don’t know the exact time. A student arrives at the bus stop at a random time. The waiting time (X) for the bus is uniformly distributed between 0 and 20 minutes.
a. What is the probability density function (PDF) of the waiting time (X)?

b. What is the probability that the student waits less than 5 minutes for the bus?

c. What is the probability that the student waits more than 15 minutes?

d. What is the probability that the student waits between 8 and 12 minutes?

Bernoulli Random Variables
3. A new coffee machine at a café sometimes fails to pour the correct amount of coffee. From past data, each time it is used, the probability that it pours correctly is 0.9. It is used 10 times per day.
a. What is the probability of success and the probability of failure?
 
b. Write the probability mass function (PMF) for X.

c. Find the expected value (mean) of  X.

d. Find the variance and standard deviation of 𝑋.


e. What is the probability that the machine pours correctly exactly 8 times out of 10?

f. What is the probability that the machine pours correctly at least 9 times out of 10?

g. What is the probability that the machine pours correctly more than 6 times out of 10?
Binomial Random Variables
4. Answer the following questions:
a. 3!						c. 



b. 					      d. 


Discrete Random Variables
5. A small arcade has a basketball shooting game. Each time you play, the number of tickets you win is a discrete random variable with the following probability distribution:
	X (Tickets Won)
	0
	2
	4
	6
	10

	P(X=x)
	0.1
	0.2
	0.3
	0.25
	0.15



a. Verify that the given table is a valid probability distribution.

b. What is the probability that a player wins at least 4 tickets?

c. What is the probability that a player wins less than 6 tickets?

d. Find the expected number of tickets won in one play.

e. Find the variance and standard deviation of the number of tickets won.

f. What is the probability that a player wins exactly 10 tickets?


Box Plots
6. A teacher recorded the scores (out of 100) on a math quiz for 30 students. After ordering the data, the teacher summarized it in a box plot with the following five-number summary:
Minimum = 45	Q1 = 65	Median = 75		Q3 = 85	Maximum = 98
a. Draw a box plot using the above data


b. What is the interquartile range (IQR) for these quiz scores?

c. What percentage of students scored between 65 and 85?


d. What percentage of students scored below 75?



e. Determine the lower and upper outlier boundaries for these scores and draw them on the sketch of the box plot.



f. Are the minimum (45) or maximum (98) considered outliers?

g. Is the box plot right skewed, left skewed or symmetrical and why?

7. A coach records the running times (in minutes) of 15 athletes in a 5K race:
21, 25, 22, 28, 30, 24, 19, 27, 23, 31, 20, 29, 26, 32, 22
a. Find the five-number summary.


b. What is the interquartile range (IQR)?


c. Determine if there are any outliers


d. Sketch a box plot using your results.





e. Is the box plot right skewed, left skewed or symmetrical and why?


Standard Deviation
8. A teacher recorded the following quiz scores for 6 students:
70, 75, 80, 85, 90, 100
a. Calculate the mean

b. Calculate the Standard Deviation and Standard Variance



9. A fitness tracker recorded the number of steps a student walked over 7 days:
4200, 5000, 4800, 10000, 5300, 4700, 5100
a. Calculate the mean 

 
b. Calculate the Standard Deviation and Standard Variance 


Mean, Median and Mode
11. The exam scores for 7 students are:
72, 85, 90, 95, 88, 72, 100
a. Find the mean and median



12. A group of 9 people reported their shoe sizes:
8, 9, 9, 10, 11, 8, 9, 12, 10
a. Find the mean, median, and mode.




	
	
	



