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Chapter 6:  Random Variables 
 

Objectives:  Students will: 

 Define what is meant by a random variable. 

 Define a discrete random variable. 

 Define a continuous random variable. 

 Explain what is meant by the probability distribution for a random variable. 

 Explain what is meant by the law of large numbers. 

 Calculate the mean and variance of a discrete random variable. 

 Calculate the mean and variance of distributions formed by combining two random variables. 

 Explain what is meant by a binomial setting and binomial distribution. 

 Use technology to solve probability questions in a binomial setting. 

 Calculate the mean and variance of a binomial random variable. 

 Solve a binomial probability problem using a Normal approximation. 

 Explain what is meant by a geometric setting. 

 Solve probability questions in a geometric setting. 

 Calculate the mean and variance of a geometric random variable. 

 

AP Outline Fit: 

III.  Anticipating Patterns: Exploring random phenomena using probability and simulation (20%–30%) 

A. Probability 

4. Discrete random variables and their probability distributions, including binomial and geometric 

6. Mean (expected value) and standard deviation of a random variable, and linear transformation of a 

random variable 

B. Combining independent random variables 

1. Notion of independence versus dependence 

2. Mean and standard deviation for sums and differences of independent random variables 

 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
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What you will learn: 

 

A. Random Variables 

1. Recognize and define a discrete random variable, and construct a probability distribution table and a probability 

histogram for the random variable. 

2. Recognize and define a continuous random variable, and determine probabilities of events as areas under density 

curves. 

3. Given a Normal random variable, use the standard Normal table or a graphing calculator to find probabilities of 

events as areas under the standard Normal distribution curve. 

B. Means and Variances of Random Variables 

1. Calculate the mean and variance of a discrete random variable. Find the expected payout in a raffle or similar game 

of chance. 

2. Use simulation methods and the law of large numbers to approximate the mean of a distribution. 

3. Use rules for means and rules for variances to solve problems involving sums, differences, and linear combinations 

of random variables. 

C. Binomial 

1. Identify a random variable as binomial by verifying four conditions: two outcomes (success and failure); fixed 

number of trials; independent trials; and the same probability of success for each trial. 

2. Use technology or the formula to determine binomial probabilities and to construct probability distribution tables 

and histograms. 

3. Calculate cumulative distribution functions for binomial random variables, and construct cumulative distribution 

tables and histograms. 

4. Calculate means (expected values) and standard deviations of binomial random variables. 

5. Use a Normal approximation to the binomial distribution to compute probabilities. 

 

D. Geometric 

1. Identify a random variable as geometric by verifying four conditions: two outcomes (success and failure); 

independent trials; the same probability of success for each trial; and the count of interest is the number of trials 

required to get the first success. 

2. Use formulas or technology to determine geometric probabilities and to construct probability distribution tables and 

histograms. 

3. Calculate cumulative distribution functions for geometric random variables, and construct cumulative distribution 

tables and histograms. 

4. Calculate expected values and standard deviations of geometric random variables. 

 

Bernoulli Trials

• Each trial either succeeds or fails

• Each trial is independent

• Probability of success is constant

Binomial Setting:

• Fixed number of trials

• X = # of successes

Geometric Setting:

• Number of trials to first success

• X = # of trials

 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
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Section 6.1:  Discrete versus Continuous Random Variables 
 

Objectives:  Students will:  

Use the probability distribution of a discrete random variable to calculate the probability of an event 

Make a histogram to display the probability distribution of a discrete random variable and describe its shape 

Calculate and interpret the mean (expected value) of a discrete random variable 

Calculate and interpret the standard deviation of a discrete random variable 

Use the probability distribution of a continuous random variable (Uniform or Normal) to calculate the probability of an 

event 

 

Vocabulary:   

Random Variable – takes numerical values that describe the outcomes of a chance process 

Discrete Random Variable – takes a fixed set of possible values with gaps between the possible values 

Probability Distribution – gives the possible values of a random variable and their probabilities  

Mean (of a discrete random variable – also known as the expected value) – is the average value over many, many 

repetitions of the same chance process 

Standard deviation (of a discrete random variable) – measures how much the values of the variable typically vary from 

the mean; remember standard deviation is the square root of the variance 

Continuous Random Variable – can take any value in an interval on the number line 

Probability Histogram – histogram of discrete outcomes versus their probabilities of occurrence 

 

Key Concepts:   

 Discrete Random Variable 

• Variable’s values follow a probabilistic phenomenon 

• Values are countable 

• Distributions that we will study (AP) or mention (not on AP) 

On AP Test    Not on AP 

– Uniform    Poisson 

– Binomial    Negative Binomial  

– Geometric    Hypergeometric  

 

 Continuous Random Variable 

• Variable’s values follow a probabilistic phenomenon 

• Values are uncountable (infinite) 

• P(X = any value) = 0 (area under curve at a point) 

• Distributions that we will study 

• Uniform  

• Normal 

 

 Mean value of a Discrete Random Variable:   

  The mean of a discrete random variable is given by the formula 
 

   μx = ∑ [x  ∙P(x)] 
 

  where x is the value of the random variable and P(x) is the probability of observing x 

 

 

 Interpretation of the Mean of a Discrete Random Variable: 

If we run an experiment over and over again, the law of large numbers helps us conclude that the difference 

between  x‾  and ux gets closer to 0 as n (number of repetitions) increases 

 

 

 Variance and Standard Deviation of a Discrete Random Variable: 

  The variance of a discrete random variable is given by: 

 

   σ
2

x = ∑ [(x – μx)
2
 ∙ P(x)]  =  ∑[x

2
 ∙ P(x)] – μ

2
x         and standard deviation is √σ

2
 

 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
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Example 1:  Write the following in probability format: 

A.   Exactly 6 bulbs are red 

B.   Fewer than 4 bulbs were blue 

C.   At least 2 bulbs were white 

D.   No more than 5 bulbs were purple 

E.   More than 3 bulbs were green 

 

 

Coin Flip Example:  Find the probability of getting X number of heads in three flips of a coin. 

 

 

 

 

APGAR Example:  Apgar scores measure a baby’s health at birth; rating skin color, heart rate, muscle tone, breathing and 

stimuli response on a 0-1-2 scale for each category 

 

Value: 0 1 2 3 4 5 6 7 8 9 10 

Probability:  0.001 0.006 0.007  0.008 0.012 0.020  0.038 0.099 0.319 0.437 0.053 

 

(a) Show that the probability distribution for X is legitimate. 

 

 

(b) Make a histogram of the probability distribution. Describe what you see. 

 

 

 

(c) Apgar scores of 7 or higher indicate a healthy baby. What is P(X ≥ 7)? 

 

 

 

Example 4:  Use Benford’s Law to determine 

 1  2  3  4  5  6  7  8  9  

P(x)  0.301  0.176  0.125  0.097  0.079  0.067  0.058  0.051  0.046  

 

– Verify Benford’s Law as a probability model 

 

 

– the probability that a randomly selected first digit is 1 or 2 

 

 

– the probability that a randomly selected first digit is at least 6 

 

 

 

Example 5:  Write the following in probability format with discrete RV (25 colored bulbs): 

A.   Exactly 6 bulbs are red 

B.   Fewer than 4 bulbs were blue 

C.   At least 2 bulbs were white 

D.   No more than 5 bulbs were purple 

E.   More than 3 bulbs were green  

 

 

 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
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Example 1:  You have a fair 10-sided die with the number 1 to 10 on each of the faces.  Determine the mean and standard 

deviation.  

 

 

 

 

 

 

Example 2:  Below is a distribution for number of visits to a dentist in one year.  

 

 x     0  1  2   3   4      X = # of visits to a dentist 

 P(x)   .1 .3 .4 .15 .05 

 

 Determine the expected value, variance and standard deviation.  

 

 

 

 

 

 

 

Example 3:  What is the average size of an American family? Here is the distribution of family size according to the 1990 

Census: 

 

 # in family          2             3            4            5            6           7 

 Probability      .413       .236         .211       .090      .032      .018 

 

 

 

 

 

 

Example 4:  Determine the probability of the following random number generator: 

A. Generating a number equal to 0.5 

 

 

B. Generating a number less than 0.5  or greater than 0.8 

 

 

C. Generating a number bigger than 0.3 but less than 0.7 

 

 

 

 

Example 5:  In a survey the mean percentage of students who said that they would turn in a classmate they saw cheating on a 

test is distributed N(0.12, 0.016).   If the survey has a margin of error of 2%, find the probability that the survey misses the 

percentage by more than 2% [P(x<0.1 or x>0.14)] 

 

 

 

 

 

 

 

 

 

Homework:   1, 5, 7, 9, 13, 18, 23, 25 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
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Section 6.2:  Transforming and Combining Random Variables 
 

Objectives:  Students will:  

Describe the effect of adding or subtracting a constant or multiplying or dividing by a constant on the probability 

distribution of a random variable 

Calculate the mean and standard deviation of the sum or difference of random variables 

Find probabilities involving the sum or difference of independent Normal random variables 

 

Vocabulary:   

Independent random variables – if knowing the value of random variable X does not help use predict the value of 

random variable Y 

 

Key Concepts: 

 From Chapter 2: 

1. Adding (or subtracting) a constant, a, to each observation: 

• Adds a to measures of center and location. 

• Does not change the shape or measures of spread. 

2. Multiplying (or dividing) each observation by a constant, b: 

• Multiplies (divides) measures of center and location by b. 

• Multiplies (divides) measures of spread by |b|. 

• Does not change the shape of the distribution. 

 

 

With Random Variables: 

1. Multiplying (or dividing) each value of a random variable by a number b: 

• Multiplies (divides) measures of center and location (mean, median, quartiles, percentiles) by b. 

• Multiplies (divides) measures of spread (range, IQR, standard deviation) by |b|. 

• Does not change the shape of the distribution. 

2. Adding the same number a (which could be negative) to each value of a random variable: 

• Adds number a to measures of center and location (mean, median, quartiles, percentiles).  

• Does not change measures of spread (range, IQR, standard deviation). 

• Does not change the shape of the distribution. 

 

 

 

Jeep Tour Example:  Pete’s Jeep Tours offers a popular half-day trip in a tourist area. There must be at least 2 passengers 

for the trip to run, and the vehicle will hold up to 6 passengers. Define X as the number of passengers on a randomly selected 

day.  Determine the mean and standard deviation. 

 

 

 

Pete charges $150 per passenger.  The random variable C describes the amount Pete collects on a randomly selected day.  

Determine the mean and standard deviation. 

 

 

 

Compare the shape, center, and spread of the two probability distributions. 

 

 

 

It costs Pete $100 per trip to buy permits, gas, and a ferry pass.  The random variable V describes the profit Pete makes on a 

randomly selected day.  Determine the mean and standard deviation. 

 

 

 

  

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
https://www.khanacademy.org/math/ap-statistics/random-variables-ap#transforming-random-variables
https://www.khanacademy.org/math/ap-statistics/random-variables-ap#combining-random-variables
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Example 1:  Scores on a Math test have a distribution with μ = 519 and σ = 115.  Scores on an English test have a 

distribution with μ = 507 and σ = 111.  If we combine the scores 

a) what is the combined mean  

 

 

 

 

b) what is the combined standard deviation? 

 

 

 

 

Example 2:  Suppose you earn $12/hour tutoring but spend $8/hour on dance lessons.  You save the difference between what 

you earn and the cost of your lessons.  The number of hours you spend on each activity is independent.  Find your expected 

weekly savings and the standard deviation of your weekly savings.  

Hrs Dancing / week  Probability  

0  0.4  

1  0.3  

2  0.3  

Hrs Tutoring / week  Probability  

1  0.3  

2  0.3  

3  0.2  

4  0.2  

 

Tea Example:  Mr. Starnes likes between 8.5 and 9 grams of sugar in his hot tea. Suppose the amount of sugar in a randomly 

selected packet follows a Normal distribution with mean 2.17 g and standard deviation 0.08 g.  If Mr. Starnes selects 4 

packets at random, what is the probability his tea will taste right? 

 

 

 

 

 

 

Example 4:  Tom’s score for a round of golf has a N(110,10) distribution and George’s score for a round of golf has a 

N(100,8) distribution.  If they play independently, what is the probability that Tom will have a better (lower) score than 

George?  

 

 

 

 

 

 

Summary: 

– Mean: 

– Means follow the rules for linear combinations (from Algebra) 

– Variance: 

– Adding a number to a random variable does not change its variance 

– Multiply a random variable by a number changes the variance by the square of that number 

– When you combine random variables, you always add the variances 

– Standard Deviation: 

– Follow the rules for variances and then take the square root to find the standard deviation 

– In general standard deviations do not add 

– Note:  independence is required for the calculations of combined variances, but not for means 

 

Homework:  Day 1:  37, 39, 43, 45, 49, 51, 63 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
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Section 6.3:  Binomial and Geometric Random Variables 
 

Objectives:  Students will:  

Determine whether the conditions for a binomial setting are met 

Calculate and interpret probabilities involving binomial distributions 

Calculate the mean and standard deviation of a binomial random variable.  Interpret these values 

When appropriate, use the Normal approximation to the binomial distribution to calculate probabilities 

Find probabilities involving geometric random variables 

 

Vocabulary:   

Binomial Setting – arises when we perform n independent trials of the same chance process and count the number of 

times that a particular outcome (called a “success”) occurs.  

Binomial random variable – the count of successes, X, in a binomial setting 

Binomial distribution – the probability distribution of X; any binomial distribution is completely specified by two 

numbers:  the number of trials, n, and the probability of success, p, for each trial 

Binomial Coefficient – the number of ways to arrange k successes in n trials 

10% condition – when taking a random sample of size n from a population of size N, we can use a binomial distribution 

to model the count of successes in the sample as long as n < 0.10N 

Large Counts condition – the probability distribution of a binomial random variable X is approximately Normal if np10 

and n(1 – p)10; that is the expected number of successes and failures are both at least 10 

Geometric Setting – arises when we perform independent trials of the same chance process and record the number of 

trials that it takes for a particular outcome (called a “success”) to occur; for each trial the probability of success, p, 

must be the same.  

Geometric random variable – the number of trials, Y, that it takes to get a “success” in a geometric setting 

Geometric distribution – the probability distribution of Y; a geometric distribution is completely specified by the 

probability of success, p, on any trial. Possible values of Y are 1, 2, 3, … 

 

Trial – each repetition of an experiment 

Success – one assigned result of a binomial experiment 

Failure – the other result of a binomial experiment 

PDF – probability distribution function; assigns a probability to each value of X 

CDF – cumulative (probability) distribution function; assigns the sum of probabilities less than or equal to X 

Factorial – n! is n  (n-1)  (n-2)  …    2   1  

 

Key Concepts:   
 

Criteria for a Binomial Setting

A random variable is said to be a binomial provided:

1. Binary? The possible outcomes of each trial can be classified 

as “success” or “failure”

2. Independent? Trials must bas independent.

3. Number? The number of trials, n, of the chance process must 

be fixed in advance.

4. Same probability?  There is the same probability of success, 

p, on each trial

Most important skill for using binomial distributions is the 

ability to recognize situations to which they do and don’t apply 

– Check the BINS!!

Binomial PDF

The probability of obtaining x successes in n independent trials 

of a binomial experiment, where the probability of success is p, 

is given by:

P(x) = nCx px (1 – p)n-x,           x = 0, 1, 2, 3, …, n

nCx is also called a binomial coefficient and is defined by

combination of n items taken x at a time   or 

where n! is n  (n-1)  (n-2)  …   2  1

n                 n!
=  --------------

k            k! (n – k)!

 
 

Mean and Standard Deviation: 

 

           𝜇 = 𝑛𝑝                      = √𝑝(1 − 𝑝) 

 

 

TI-83 Support: 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
https://www.khanacademy.org/math/ap-statistics/random-variables-ap#binomial-random-variable
https://www.khanacademy.org/math/ap-statistics/random-variables-ap#geometric-random-variable
https://www.khanacademy.org/math/ap-statistics/random-variables-ap#binomial-mean-standard-deviation
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• For P(X = k) using the calculator:  2
nd

 VARS binompdf(n,p,k)  

• For P(k ≤ X) using the calculator: 2
nd

 VARS binomcdf(n,p,k) 

• For P(X ≥ k) use 1 – P(k < X) = 1 – P(k-1 ≤ X)  

Geometric Setting – random variable meets geometric conditions  

Trial – each repetition of an experiment 

Success – one assigned result of a geometric experiment 

Failure – the other result of a geometric experiment 

PDF – probability distribution function; assigns a probability to each value of X 

CDF – cumulative (probability) distribution function; assigns the sum of probabilities less than or equal to X 

 

Geometric Probability Criteria

An experiment is said to be a geometric experiment provided:

1. Each repetition is called a trial.

2. For each trial there are two mutually exclusive (disjoint) 

outcomes:  success or failure

3. The trials are independent

4. The probability of success is the same for each trial of the 

experiment

5. We repeat the trials until we get a success

 

Geometric PDF
The geometric distribution addresses the number of trials 

necessary before the first success. If the trials are repeated 

k times until the first success, we will have had k – 1 failures. 

If p is the probability for a success and q = (1 – p) the 

probability for a failure, the probability for the first success 

to occur at the kth trial will be (where x = k)

P(x) = p(1 – p)x-1,           x = 1, 2, 3, …

even though the geometric distribution is considered discrete, 

the x values can theoretically go to infinity

 
 

 

Mean and Standard Deviation: 

 

       𝜇 = 1/𝑝                     = √(1-p)/p  

 

TI-83 Support: 

 

• For P(X = k) using the calculator:  2
nd

 VARS geometpdf(p,k)  

• For P(k ≤ X) using the calculator: 2
nd

 VARS geometcdf(p,k) 

• For P(X > k) use 1 – P(k ≤ X) or (1- p)
k
 

 

 

Examples of Geometric Probability Distribution: 

 

• First car arriving at a service station that needs brake work 

• Flipping a coin until the first tail is observed 

• First plane arriving at an airport that needs repair 

• Number of house showings before a sale is concluded 

• Length of time(in days) between sales of a large computer system 

 

Blood Type Example:  Each child of a particular pair of parents has probability 0.25 of having type O blood. Genetics says 

that children receive genes from each of their parents independently. If these parents have 5 children, the count X of children 

with type O blood is a binomial random variable with n = 5 trials and probability p = 0.25 of a success on each trial. In this 

setting, a child with type O blood is a “success” (S) and a child with another blood type is a “failure” (F).  What’s P(X = 2)? 

 

 

 

 

Describe the probability distribution of a binomial random variable 

 

 

 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
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Example 1:  Does this setting fit a binomial distribution? Explain 

a) NFL kicker has made 80% of his field goal attempts in the past.  This season he attempts 20 field goals.  The 

attempts differ widely in distance, angle, wind and so on. 

 

b) NBA player has made 80% of his foul shots in the past.  This season he takes 150 free throws.  Basketball free 

throws are always attempted from 15 ft away with no interference from other players. 

 

 

 

Example 2:  In the “Pepsi Challenge” a random sample of 20 subjects are asked to try two unmarked cups of pop (Pepsi and 

Coke) and choose which one they prefer. If preference is based solely on chance what is the probability that: 

 

 a) 6 will prefer Pepsi? 

 

 

 

 b) 12 will prefer Coke? 

 

 

 

 c) at least 15 will prefer Pepsi? 

 

 

 

 d) at most 8 will prefer Coke? 

 

 

 

 

 

Example 3:  A certain medical test is known to detect 90% of the people who are afflicted with disease Y. If 15 people with 

the disease are administered the test what is the probability that the test will show that: 

 

 a) all 15 have the disease? 

 

 

 

 b) at least 13 people have the disease? 

 

 

 

 c) 8 have the disease? 

 

 

 

Example 5:  Sample surveys show that fewer people enjoy shopping than in the past.  A survey asked a nationwide random 

sample of 2500 adults if shopping was often frustrating and time-consuming.  Assume that 60% of all US adults would agree 

if asked the same question, what is the probability that 1520 or more of the sample would agree? 

 

Verify that X is approximately a binomial random variable. 

 

 

Check the conditions for using a Normal approximation 

 

 

 

 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap


Chapter 6:  Random Variables 

11 

Birthday Example:  The random variable of interest in this game is Y = the number of guesses it takes to correctly identify 

the birth day of one of your teacher’s friends.  What is the probability the first student guesses correctly?  The second? Third? 

What is the probability the k
th

 student guesses correctly?  

 

 

Describe the distribution above. 

 

 

Example 1:  The drilling records for an oil company suggest that the probability the company will hit oil in productive 

quantities at a certain offshore location is 0.2.  Suppose the company plans to drill a series of wells. 

 

 a)  What is the probability that the 4th well drilled will be productive (or the first success by the 4th)? 

 

 

 

 b)  What is the probability that the 7th well drilled is productive (or the first success by the 7th)? 

 

 

 

c) Is it likely that x could be as large as 15(or the first success by the 15th)? 

 

 

 

d)  Find the mean and standard deviation of the number of wells that must be drilled before the company hits its first 

productive well. 

 

 

 

 

Example 2:  An insurance company expects its salespersons to achieve minimum monthly sales of $50,000.  Suppose that 

the probability that a particular salesperson sells $50,000 of insurance in any given month is .84.  If the sales in any one-

month period are independent of the sales in any other, what is the probability that exactly three months will elapse before the 

salesperson reaches the acceptable minimum monthly goal? 

 

 

 

 

 

 

Example 3:  An automobile assembly plant produces sheet metal door panels. Each panel moves on an assembly line.  As the 

panel passes a robot, a mechanical arm will perform spot welding at different locations. Each location has a magnetic dot 

painted where the weld is to be made.  The robot is programmed to locate the dot and perform the weld.  However, 

experience shows that the robot is only 85% successful at locating the dot. If it cannot locate the dot, it is programmed to try 

again.  The robot will keep trying until it finds the dot or the panel moves out of range. 

 

 a)  What is the probability that the robot's first success will be on attempts n = 1, 2, or 3? 

 

 

 

 

b)  The assembly line moves so fast that the robot only has a maximum of three chances before the door panel is out 

of reach. What is the probability that the robot is successful in completing the weld before the panel is out of reach? 

 

 

 

 

 

Homework:  61, 65, 69, 71, 75, 79, 83, 89, 95, 97 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
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Chapter 6:  Review 
 

Objectives:  Students will be able to:   

 Summarize the chapter 

 Define the vocabulary used 

 Know and be able to discuss all sectional knowledge objectives 

 Complete all sectional construction objectives 

 Successfully answer any of the review exercises 

 

Vocabulary:  None new 

 

Homework:  pg  

 

 

 
 

Summary of Rules for Means and Variances 
 

    or   ( ) ( )a bX Xa b E a bX a b E X         

 

 
2 2 2 2   or   ( ) ( )a bX Xb V a bX b V X       

 

 
a bX Xb     

 

 

For any random variables X and Y: 

 

 ( ) ( ) ( )E X Y E X E Y    

 

 ( ) ( ) ( )E X Y E X E Y    

 

 ( ) ( ) ( )E aX bY c a E X b E Y c        

 

 

For independent random variables X and Y: 

 

► ( ) ( ) ( )V X Y V X V Y      so   
2 2 2

X Y X Y        and 
2 2

X Y X Y      

 

► ( ) ( ) ( )V X Y V X V Y      so  
2 2 2

X Y X Y         and   
2 2

X Y X Y      

 

► 
2 2( ) ( ) ( )V aX bY c a V X b V Y       so   

2 2 2 2

aX bY c X Ya b       

 

Note that 
2 2

( ) (1 ( 1) ) 1 ( ) ( 1) ( ) ( ) ( )V X Y V X Y V X V Y V X V Y              

 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap


Chapter 6:  Random Variables 

13 

Problem 1:  The random variable X represents the number of people that you have to wait behind in line when you go to the 

post office to buy stamps at lunch time.  The probability distribution of X is provided below: 

  

        X =  0 1 2 3 

  Probability = .1 .5 .3 .1 

  

(a) Find the mean number of people that will be in front of you in the stamp line.  Use the definition and show work.  

 

 

 

(b) Find the standard deviation for the number of people in the line in front of you.  Use the definition and show work.  

 

 

 

Problem 2:  From the previous problem, let f(X) = 2X + 0.5 represent the amount of time (in minutes) required for the clerks 

to process X people.  Show your work and use the shortcut methods (not the definitions) to find: 

  

(a) The mean number of minutes that you will have to wait. 

 

 

 

(b) The standard deviation of the number of minutes you will have to wait.  

 

 

 

Problem 3:  While you are at the post office you also need to pick up a package.  The random variable Y represents the 

number of people you have to wait behind in the pickup line. The probability distribution of Y is provided below: 

  

        Y =  0 1 2 

  Probability = .2 .3 .5 

  

(a) Use your calculator to find the mean number of people that will be in front of you in this line 

 

 

 

(b) Use your calculator to find the standard deviation of the number of people in this line 

 

 

 

Problem 4:  Suppose that the numbers of people in the two lines are independent of each other.  Let Z = X + Y represent the 

total number of people you will have to wait behind at the post office.  Use the rules we discussed in class to find: 

  

(a) The mean or expected value of Z. 

 

 

 

(b) The standard deviation of Z. 

 

 

 

Problem 5:  The weight of eggs produced by a certain breed of hen is normally distributed with mean of μ = 65 grams and 

standard deviation of σ = 5 grams.  What is the probability that the weight of a dozen (12) randomly selected eggs is between 

750 grams and 800 grams? 

https://www.khanacademy.org/math/ap-statistics/random-variables-ap
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Problem 6:   
a)  The binomial setting and the geometric setting are similar in that they both involve 

1) 

2) 

3) 

b)  How do the binomial and geometric settings differ? 

 

Problem 7:  According to the manufacturers, 13% of the M&M’s produced today are brown.  (Did you know that at one time 

all M&M’s were brown?)  Assume that all large bags of M&M’s contain 13% brown.  Suppose you start taking individual 

candies out of a large bag, hoping for a brown one.  Let X represent the number of the draw on which you get your first 

brown M&M. 

  

(a) On average, how many M&M’s would you expect to select in order to find a brown one?  

  

  

(b) Construct a table showing the probability distribution for X (up through X = 5).  Show work for probabilities in the space 

below.  Round probabilities to 3 decimal places.  

    X = 

  

Probability =  

 

(c) Construct a histogram that shows the cumulative probability distribution for X (up through X = 5).  Label the height of 

each bar in addition to providing a scale on the vertical axis. 

 

Problem 8:  When an oil company conducts exploratory oil drilling, each well is classified as a producer well or a dry well.  

Past experience shows that 15% of all wells drilled are producer wells.  The company has plans to drill at 12 new locations.   

  

(a) What is the probability that exactly three wells will be producer wells? Be sure to provide support for your answer.  

  

  

  

(b) Calculate the probability that at least three wells will be producer wells.  Be sure to provide support for your answer. 

 

 

Problem 9:  A seed producer claims that 95% of a certain type seed will germinate under ideal conditions.  A testing agency 

attempts to germinate 3000 of these seeds. 

   

(a) Give the mean and standard deviation for the number of seeds that would germinate if the producer’s claim is correct. 

         

Mean =       Standard deviation =  

   

(b)  2830 of the testing agency’s seeds eventually germinate.  Use a normal approximation to estimate the probability that 

2830 or fewer seeds would germinate if the producer’s claim is correct.  Show work. 
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5 Minute Checks  

On Chapter 5: 

Given:  P(A) = 0.25; P(B) = 0.67, find the following: 

1. If A and B are disjoint events, find P(A or B). 

 

 

2. Find the probability of the complement of B. 

 

 

3. If A and B are independent, find P(A and B). 

 

 

4. Find the P(A | B). 

 

 

5. If P(A and B) = 0.21 and A and B are nondisjoint events, find P(A or B). 

 

 

 

On 6-1a: 

Convert these statements into discrete probability expressions 

1. Probability of less than 4 green bulbs 

 

 

2. Probability of more than 2 green lights 

 

 

3. Probability of 3 or more 

 

 

If x is a discrete variable x[1,3], P(x=1) = 0.23, and P(x=2) = 0.3 

4. Find P(x<3) 

 

 

5. Find P(x=3) 

 

 

6. Find P(x>1) 

 

 

 

On 6-1b: 

1. You have a fair 8-sided die with the number 1 to 8 on each of the faces; find the mean and standard deviation. 

 

 

 

 

2. Given the following find the expected value and variance. 

       x     0  1  2   3   4  

         P(x)   .2 .25 .35 .15 .05 

 

 

 

 

3. What is the average number of TVs in a household? 

 TVs              0           1          2          3          4            5   

 P(x)           .053       .556     .211     .130      .032     .018 
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On 6-2: 

Given the following information:  E(x) = 6.5 and V(x) = 2; E(y) = 10 and V(y) = 3.  Find the following information: 

1. E(3x + 2y) 

 

 

2. V(3x + 2y) 

 

 

3. E(2x – y) 

 

 

4. V(2x – y) 

 

 

5. σ(2x – y) 

 

On 6-3a: 

1. What are the four conditions for a binomial experiment? 

 

 

 

2. Compute the probability of x successes in the n independent trials of the  binomial experiment for the following 

values:  n = 10,  p = 0.7, x = 6 

 

 

 

3. Compute the mean and standard deviation of the binomial random variable with the following parameters;  n = 10, p 

= 0.7 

 

 

 

4. Name the two conditions for allowing a normal approximation of a binomial  random variable: 
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