MATH 243   LAB Continuous distributions                          Name: _____________________ 

1. A bag of a certain brand of popcorn is placed in a microwave oven and the time it takes a kernel to pop is observed. Suppose that the time to pop, X, has a normal distribution with mean  = 115 seconds and a standard deviation  = 23 seconds. 

a. If a kernel of this brand of popcorn is selected at random, what is the probability that it will take more than 121 seconds to pop? Shade in an appropriate area under the given curve to indicate the required probability of P(X > 121)


b. Use the normal probability distribution features of MINITAB to help find the probability. 

P(X > 121) = ______________________________

b. If a kernel of this brand of popcorn is selected at random, what is the probability that it will take less than 110 seconds to pop? Shade in an appropriate area under the given curve to indicate the required probability of P(X < 110).
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d. Use the normal probability distribution features of MINITAB to help find the probability. 

P(X < 110) = ______________________________

e. If a kernel of this brand of popcorn is selected at random, what is the probability that it will take between 100 seconds and 145 seconds to pop? Shade in an appropriate area under the given curve to indicate the required probability of P(100 < X < 145). 
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f. Use the normal probability distribution features of MINITAB to help find the probability. 

P(100 < X < 145) = ______________________________

1. The following data involve the forearm measurements in inches of 140 adult males. 

a. Use MINITAB to compute descriptive statistics for the data. 

Mean : _________________________        Median : ___________________________.

Mode : _________________________     Standard Deviation : ______________________

b. Compare the values of the mean and the median. Discuss. 

c. Construct a normal probability plot for the data set. Provide a hard copy of the output. 

d. From the plot, can you conclude whether the sample came from a normal distribution? Discuss. 

2. Use MINITAB to help find the required probabilities and shade in an appropriate area on the given normal curve. Also, indicate where the z-value is located on the horizontal axis. 

a. What is the value of P(Z > 1.72)? 

      __________________________. 
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b. What is the value of P(Z  1.09)? 

___________________________ 
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c. What is the probability of a standard normal score being less than ?1.33? 

P(Z < -1.33): _______________________
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d. Find P(-2.03 < Z  -0.5). _

__________________________ 
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e. Find P(-1 < Z < 1).

 ____________________________. 
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f. Find P(-2 < Z < 2). ____________________________. 
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g. Find P(-3 < Z < 3). 

____________________________. 
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3. Based on your discussions in parts (e), (f), and (g) in problem number 3, postulate a general rule for normal or approximate normal distributions. Relate the rule to the proportion of values that will be between 1, 2, 3 standard deviations from the mean for any normal distribution. 

4. Many natural phenomena that humans observe are approximately normally distributed. Based on observations, it can be assumed that human intelligence is approximately distributed. The graph below illustrates the comparisons of the standard normal scores (z-scores) and the IQ scores. 
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a. What is the value of the mean IQ score from the graph?             Mean: ___________________________. 

b. What is the value of the standard deviation for the IQ scores? 

 

Standard deviation : ____________________________. 

c. If a person is chosen at random and tested, what is the probability of that person having an IQ score greater than 117. Use MINITAB to help find the probability. 

P(X > 117): _________________________(where X is the IQ score).

d. If a person is chosen at random and tested, what is the probability of that person having an IQ score less than 72. Use MINITAB to help find the probability. 

P(X < 72): _________________________ (where X is the IQ score).

e. If a person is chosen at random and tested, what is the probability of that person having an IQ score between 85 and 115. Use MINITAB to help find the probability. 

P(85 < X < 115): _________________________ (where X is the IQ score).

f. What IQ score will correspond to the 50th percentile. Use MINITAB to help find the percentile. 

50th Percentile IQ score: _________________________ (where X is the IQ score).

g. Use What IQ score will correspond to the 85th percentile. Use MINITAB to help find the percentile. 

85th Percentile IQ score: _________________________ (where X is the IQ score).

5. The following table (National Report) gives the 1998 Profile of College Bound Seniors. It shows the means and standard deviations for the SAT I Math scores for different ethnic groups. This data can be observed at 

SAT I Mean Scores and Standard Deviations for Males, Females, and Total by Ethnic Group

a. If a scholarship is available to students with SAT I math test scores above the 82nd percentile, what is the score needed for female students for the different groups to be eligible for the scholarship? 

	Ethnic Group
	82nd Percentile Scores

	American Indian or Alaskan Native
	

	Asian, Asian American, or Pacific Islander
	

	African American or Black
	

	Mexican or Mexican American
	

	Puerto Rican
	

	Latin American, South American, Central American, or Other Hispanic or Latino
	

	White
	

	Other
	


b. Would using the 82nd percentile scores for the different ethnic groups be appropriate to award scholarships for the female students in these groups? Discuss. 

7. The following data set summarizes the chest sizes of Scottish militiamen in the early 19th century. Chest sizes are measured in inches, and each observation reports the number of soldiers with that chest size. 

a. Use MINITAB to help plot the information given on chest size. Let the vertical (y) axis represent the frequencies and the horizontal (x) axis represent the chest size. 

b. Describe the shape of the distribution for the chest sizes. 

c. What is the mean chest size for the data?                 Mean: _________________________.

d. Present a normal probability plot for the values in C17. What can you infer about the data set from the plot? Discuss. 

e. If this data is considered as the population, what is the standard deviation for the chest size? 
Standard deviation ( X): _____________________________.

f. If this data is considered as the population, what is the probability that a randomly selected militiaman will have a chest size greater than 38 inches?                               Probability: _____________________________.

What assumption(s) are you making in computing the probability? Refer to parts (b) and (d). Discuss.
g. If this data is considered as the population, what is the probability that a randomly selected militiaman will have a chest size less than 44 inches?                                      Probability: _____________________________.

Display the mean chest size and the value of the given chest size and shade the appropriate probability (area).
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h. If this data is considered as the population, what is the probability that a randomly selected militiaman will have a chest size between 36 inches and 43 inches?                  Probability: _____________________________.

Display the mean chest size and the values of the given chest size and shade the appropriate probability (area).
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8. Consider the following normal random variables (X) with the given means and standard deviations. 

	Mean
	Stand.  deviation,
	P( -  < X <  +  )
	P( - 2 < X <  + 2 )
	P( - 3 < X <  + 3 )

	100
	16
	 
	 
	 

	34
	3.5
	 
	 
	 

	8.3
	0.125
	 
	 
	 

	55
	5
	
	
	


a. Compute the probabilities that each variable will be between one, two, and three standard deviations from the respective means. 

b. What are your observations from these computed probabilities? Discuss. 
c. Try to generalize your observations in part (b) for any normal random variable. 

9. Suppose that the lifetime X of a randomly tested battery describes an exponential distribution having a mean life of 1200 hours. 
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Use MINITAB to help display a graph of the density function for X over the interval [0, 5000]. Use 

b. Next compute the cumulative probabilities for these exponential values and save in column C3. 

c. Use the cumulative probabilities in column C3 to determine the following percentages of batteries:

	Requested Percentages
	Percentages

	% that are expected to fail before 200 hours
	 

	% that are expected to fail before 2000 hours
	 

	% that are expected to fail after 500 hours
	

	% that are expected to fail after 1500 hours
	 

	% that are expected to fail between 500 and 1500 hours
	 

	% that are expected to fail between 1000 and 2000 hours
	 


10. This activity will investigate the normal approximation to the binomial distribution. 
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