Name:  
Show all work for full credit.  
Problem 1: It is currently estimated that 16.1% of the population in Texas has been fully vaccinated against COVID-19. Suppose you take a random sample of 40 people from Texas, and you are interested in the number of Texans who have been vaccinated. 
 
a. What type of distribution is being described? How do you know? [2 points] 
Binomial distribution since I expect two outcomes from the sample; either vaccinated or not vaccinated Texan.
b. In words, define the random variable, 𝑋. [2 points] 
A random variable is a variable whose values depends on the outcomes of an event. It takes on countable distinct values.
c. List the values that 𝑥 can be. [3 points] 
  
1,2,3,4,5, and 6
  
 
d. Identify 𝑛, 𝑝, and 𝑞. [4 points] 
𝑛= 40; the independent sample size
𝑝 = 161/1000; probability of success
𝑞 = {1-161/1000} =839/1000; probability of failure
 
 
e. Calculate the mean of the distribution. Round to three decimal places as needed. [2 points] 
Mean(μ)=np; 𝑛= 40; 𝑝 = 161/1000 {40*161/1000} = 6.44
 
f. Calculate the standard deviation of the distribution. Round to three decimal places as needed. [4 points] 
Standard deviation (σ) =√npq: √ (40*161/1000*839/1000) =5.403

 
g. Use a calculator or the binomial calculator online to find the probability that at least eight Texans have been fully vaccinated against COVID-19. Make sure to include the inequality that describes this problem, and round the answer to three decimal places. [4 points] 
P (8) (x≥0.161) =0.126
 
Problem 2: An observational study on 500 first time semester freshmen at TSC identified in how many classes the students are enrolled for Fall 2021. It was found that 55 students were enrolled in one class, 19% of students enrolled in two classes, 125 students enrolled in three classes, 38% of students enrolled in four classes, and 35 students enrolled in five classes.  
 
a. Complete the probability table below. [8 points] 
	𝒙 = Number of classes in which  a student is enrolled 
	
	𝑷(𝒙) = Probability to nearest hundredth 

	 
1 
	
	 
0.11
 

	 
2 
	
	 
 
0.19 

	 
                             3 
	
	 
 0.25
 

	 
4
	
	 
 0.38
 

	                                      
                                        5
	
	 
0.07 
 

	
	 Total: 
	 1.0


 
 
b. Does the distribution represent a probability distribution? Why or why not? Use complete sentences to justify your reasoning. [3 points] 
Yes, it represents a probability distribution because the sum of the probabilities for each value of the random variables totals to one.
Also, there is no negative value among the random variables. 
c. Find the expected value for the problem. [4 points] 
E(X)= (1*0.11) (2*0.19) (3*0.25) (4*0.38) (5*0.07) =3.11

d. Describe, in words, what the expected value means in relation to the given problem. [2 points]
It means that the 500 freshmen observed are expected to be enrolled in at least 3.11 classes during the fall 2021.
 
 
Problem 3: The average number of acres burned by forest and ranges fires in a large New Mexico county is 4600 acres per year, with a standard deviation of 800 acres. The number of acres burned is given by a normal distribution. What is the probability that in a randomly selected year, the number of acres burned in that year is between 3500 and 5000 acres? [7 points] 
P(3500<X<5000)
Z-score for P(3500<X)
Z-score for P(X<5000)
 z = (x – μ) / σ
for P(3500<X); z= (3500-4600)/800; -1100/800=-1.375
from table= 0.0853
for P(X<5000);z=(5000-4600)/800;400/800=0.5
from table= 0.6915
subtract upper limit by lower limit=(0.6915-0.0853)=0.6062.
probability = 0.6062
 
 
Problem 4: Given 𝜇 = 52 and 𝜎 = 8, answer the following problems.  
a. Find the 𝑧-score to two decimal places for 𝑥 = 62.     [5 points] 
z-score for (x=62); 
z = (x – μ) / σ; 
z = (62-52)/8;
10/8 =1.25
    
   
 
b. Find the 𝑥 value for this problem that has a 𝑧-score of −2.1.  [4 points] 
-2.1=(x-52)/8; (8*-2.1) =x-52; -16.8+52=x; x=35.2
 
c. How many standard deviations away from the mean is 𝑥 = 40? [6 points] 
z-score for (x=40); z = (x – μ) / σ;(40-52)/8;-12/8=-1.5
1.5 standard deviations
  
d. Is 𝑥 = 35 to the left or right of the mean when drawing the bell curve? [1 point
It is to the left and negative side of a bell curve since it is less than the mean
 
e. Find 𝑃(𝑥 < 58).  Round to three decimal places. Even if you use a calculator to complete this problem, you need to identify all information that you included in the calculator. [6 points]
Z-score for P(x<58); z=(58-52)/8; 6/8=0.75
From normal distribution tables, 0.75= 0.7734
Therefore 𝑃(𝑥 < 58)=0.773

 
   
 
    
 
f. Draw the graph associated with Part E. You do not need to include all standard deviation lines. You only need to include the mean and 𝑥 value from the problem. [2 points] 
 
 



p
0.773


 
 Mean             52                       58

 
Problem 5: In the United States, the average amount of time parents take to make dinner on any given night is normally distributed with a mean of 50 minutes and a standard deviation of 12 minutes.  
a. What is the probability that it takes a random parent more than 30 minutes to make dinner? Even if you use a calculator to complete this problem, you need to identify all information that you included in the calculator. Round to three decimal places. [7 points] 
P(x>30); z=(30-50)/12;-20/12=1.667
From normal distribution table 1.667= 0.9525
The probability of 30 or more (≥ 30) is 0.95221=0.953.
b. Draw the graph associated with Part A. You do not need to include all standard deviation lines. You only need to include the mean and 𝑥 value from the problem. [2 points]  

 0.953
p
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c. One night, Mr. Jimenez does the math and realizes that the amount of time it took him to cook dinner was 1.8 standard deviations below the mean. How long did it take him to make dinner that night? [5 points] 
σ= 12 min; z=12 min*1.8= 21.6; (50-21.6)mins=28.2 mins



d. If it takes Mr. Sebok 30 minutes to make dinner, how many standard deviations away from the mean is his cooking time? Round your answer to the nearest hundredth, if necessary. [5 points]
z = (x – μ) / σ ; z=(30-50)12; -20/12=-1.667 standard deviations
 
  
 
e. Draw the graph associated with Part D. You do not need to include all standard deviation lines. You only need to include the mean and 𝑥 value from the problem. [2 points]  
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f. What is the probability that it takes a parent between 47 and 60 minutes to make dinner? Even if you use a calculator to complete this problem, you need to identify all information that you included in the calculator. Round to three decimal places. [7 points] 
P(47<X<60)
Z-score for P(47<X)
Z-score for P(X<60)
 z = (x – μ) / σ
for P(47<X); z= (47-50)/12; --3/12=-0.25
from table= 0.5987
for P(X<5000);z=(60-50)/12;10/12=0.8333
from table= 0.7967
subtract upper limit by lower limit=(0.7967-0.5987)=0.198
probability = 0.606 
g. Draw the graph associated with Part F. You do not need to include all standard deviation lines. You only need to include the mean and 𝑥 value(s) from the problem. [3 points] 
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