Module 5 Lesson 6: 
[image: ]Normal Distributions 
 






Learning Targets
I can…
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Describe the characteristics of a normal curve and use areas under a normal curve to estimate the proportion of the data values that fall within a given interval.  

Calculate probabilities associated with normal distributions.

Use the Empirical Rule on Normal Distributions.

Calculate the percentile for a given data point.



[bookmark: OLE_LINK3][bookmark: OLE_LINK4]If asked to find percentage...
Steps on the Calculator:













Exercise 1: At Arlington High School, 424 juniors recently took the SAT exam. On the math portion of the exam, the mean score was 540 with a standard deviation of 80. If the scores on the exam were normally distributed, answer the following questions.

(a) What percent of the math scores fell between       (b) How many scores fell between 500 and 660?
 500 and 660? 						Round your answer to the nearest whole
number.







(c) If Evin scored a 740 on his math exam, what          (d) Approximately how many students scored at 
is his percentile rank?				              the same or better than Evin? Round to the
						 	nearest student.










Percentile-



Exercise 2:  The heights of 16 year old teenage boys are normally distributed with a mean of 66 inches and a standard deviation of 3.  If Jabari is 72 inches tall, which of the following is the closest to his height’s percentile rank?
	

(1) 85th		(3)  67th	
	

(2) 98th 		(4)  93rd 



Exercise 3:  The weights of Siamese cats are normally distributed with a mean of 6.4 pounds and a standard deviation of 0.8 pounds.  If a breeder of Siamese cats has 128 in his care, how many can he expect to have weights between 5.2 and 7.6 pounds?


(1) 106		(3)  98


(2) 49		(4)  111


Exercise 4:  If one quart bottles of apple juice have weights that are normally distributed with a mean of 64 ounces and a standard deviation of 3 ounces, what percent of bottles would be expected to have less than 58 ounces?


(1) 6.7%		(3)  0.6%


(2) 15%		(4)  2.3%


Exercise 5:  A normal distribution of values has a mean of 47 and a standard deviation of 3.2. 
	

a) Find the percentage of values 
that lie between 42 and 50.

b) Find the percentage of values 
that are greater than 50.

c) Find the percentage of values 
that are less than 42.
Normal Distribution
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(CONTINUED ON NEXT PAGE…)
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A set of scores with a normal distribution has a mean of 50 and a standard deviation of 7.
Approximately what percent of the scores fall in the range 36-64?

1) 34%

2) 68%

3) 95%

4 9%
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In a New York City high school, 2 survey revealed the mean amount of cola consumed each week
was 12 bottles and the standard deviation was 2.8 bottles. Assuming the survey representsa
normal distribution, how many bottles of cola per week will approximately 68.2% of the students
drink?

1) 64t012

2) 64t017.6

3) 92t0148

4) 1210204
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June 2016 Alg2 CC Exam:
9 The heights of women in the United States are normally distributed
with a mean of 64 inches and a standard deviation of 2.75 inches.
The percent of women whose heights are between 64 and 69.5 inches,
to the nearest whole percent, is
(1) 6 (3) 68
(2) 48 (4) 95
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June 2016 Alg2 CC Exam:

35 Fifty-five students attending the prom were randomly selected to participate in a survey about
the m hoice at the prom. Sixty percent responded that a D] would be preferred over a band.
Members of the prom committee thought that the vote would have 50% for the D] and 50% for
the band.

A simulation was run 200 times, each of sample size 55, based on the premise that 60% of
the students would prefer a DJ. The approximate normal simulation results are shown below.

Mean = 0.602

% S.D. = 0.066

24
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Using the results of the simulation, determine a plausible interval containing the middle 95% of
the data. Round all values to the nearest hundredth.
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Members of the prom committee are concerned that a vote of all students attending the prom
may produce a 50% — 50% split. Explain what statistical evidence supports this concern.
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August 2016 Alg2 CC Exam:

4 The lifespan of a 60-watt lightbulb produced by a company is
normally distributed with a mean of 1450 hours and a standard
deviation of 8.5 hours. If a 60-watt lightbulb produced by this
company is selected at random, what is the probability that its lifespan
will be between 1440 and 1465 hours?

(1) 0.3803 (3) 0.8415
(2) 0.4612 (4) 0.9612




image10.png
August 2016 Alg2 CC Exam:

12 A candidate for political office commissioned a poll. His staff received
responses from 900 likely voters and 55% of them said they would
vote for the candidate. The staff then conducted a simulation of 1000
more polls of 900 voters, assuming that 55% of voters would vote for
their candidate. The output of the simulation is shown in the diagram
below.
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Given this output, and assuming a 95% confidence level, the margin
of error for the poll is closest to

(1) 0.01 (3) 0.06
(2) 0.03 (4) 0.12
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August 2016 Alg2 CC Exam:

29 Elizabeth waited for 6 minutes at the drive thru at her favorite fast-food restaurant the last time
she visited. She was upset about having to wait that long and notified the manager. The manager
assured her that her experience was very unusual and that it would not happen again.

A study of customers commissioned by this restaurant found an approximately normal
distribution of results. The mean wait time was 226 seconds and the standard deviation was
38 seconds. Given these data, and using a 95% level of confidence, was Elizabeth’s wait time
unusual? Justify your answer.
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August 2016 Alg2 CC Exam:

36 Ayva designed an experiment to determine the effect of a new energy drink on a group of
20 volunteer students. Ten students were randomly selected to form group 1 while the remaining
10 made up group 2. Each student in group 1 drank one energy drink, and each student in group
2 drank one cola drink. Ten minutes later, their times were recorded for reading the same
paragraph of a novel. The results of the experiment are shown below.
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a) Ayva thinks drinking energy drinks makes students read faster. Using information from the
experimental design or the results, explain why Ayva’s hypothesis may be incorrect.
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Differences (Group 1 - Group 2)

b) Ayva has decided that the difference in mean reading times is not an unusual occurence.
Support her decision using the results of the simulation. Explain your reasoning,
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January 2017 Alg2 CC Exam:

18 In 2013, approximately 1.6 million students took the Critical Reading
portion of the SAT exam. The mean score, the modal score, and the
standard deviation were calculated to be 496, 430, and 115, respectively.
Which interval reflects 95% of the Critical Reading scores?

(1) 430 = 115 (3) 496 = 115
(2) 430 = 230 (4) 496 = 230




