Review Answers for Quiz on Topics 14 – 16
1)  Choose 20 digits from the random number table.  Let 0 or 1 be getting a special prize.  Let the digits 2 – 9, inclusive, represent not getting a special prize.

Here are the 20 digits from row 4 of the random number table:

61219
48390
47344
30413
The empirical probability for this random sample of 20 is 5/20 or 0.25.
2)  It is a distribution that is mound-shaped and symmetric.  All normal distributions have 68% of the distribution within one standard deviation of the mean, 95% of the distribution within two standard deviations of the mean and 99.7% of the distribution within three standard deviations of the mean.  A standard normal distribution has a mean of 0 and a standard deviation of 1.

3)  
a)  75 - 85
68% of a normal distribution is within 1 standard deviation of the 

mean

b)  70 – 90
95% of a normal distribution is within 2 standard deviations of the mean

c)  65 – 95
99.7% of a normal distribution is within 3 standard deviations of the mean

d)  84%
50% of the distribution is less than the mean of 80.  34% of the distribution is between the mean and one standard deviation to the right of the mean.  A score of 85 is one standard deviation to the right of the mean.  So, 50% + 34% = 84%.

e)  97.5%
50% of the distribution is greater than the mean of 80.  47.5% of the distribution is between the mean and two standard deviations below the mean.  (This is half of 95%.)  A score of 70 is two standard deviations below the mean.  So, 50% + 47.5% = 97.5%.

f)  97.72%
This can be solved using z-scores and the normal probability table or it can be solved by using the normalcdf command on the calculator.  Normalcdf(70, 100, 80, 5) = 0.9772
g)  yes
The z-score for a test score of 50 would be -6.  Since 99.7% of a normal distribution falls within three standard deviations of the mean, a z-score of -6 standard deviations from the mean is very, very unusual.

4)  
a)  2.27%
12.1 is two standard deviations above the mean.  Using the z-score 

table gives a value of 0.9773 for z = 2.0.  However, this would represent the proportion of rulers that are less than 12.1 inches.  So, 1 – 0.9773 = 0.0227 or 2.27%.

b)  68%
11.95 is one standard deviation below the mean and 12.05 is one 

standard deviation above the mean.  68% of a normal distribution is within one standard deviation of the mean.

c)  97.72%
11.9 inches is two standard deviations below the mean.  Using the z-score table gives a value of 0.0228 for z = -2.0.  However, this would represent the proportion of rulers that are less than 11.9 inches.  So, 1 – 0.0228 = 0.9772 or 97.72%.
5)  mean = 3, standard deviation = 1

A value of 1 minute is 2 standard deviations below the mean and a value of 5 is two standard deviations above the mean.  The mean is in the middle of the distribution at 3 minutes and a standard deviation would be one minute.

6)  0.0019
Using the command on the calculator, normalcdf(100, 1E99, 72, 9.7) = 0.0019.  So, this is an unlikely way to be declared unfit.

7)  2.21%
Two years is less than the mean.  So, in a diagram of the situation, the left tail of the distribution would be shaded.  Using the command on the calculator, normalcdf(-1E99, 2, 5.1, 1.54) = 0.0221.

8)  398.8 seconds or faster



The fastest 10% of the distribution is on the lower end of the distribution.  Looking up .10 in the body of the normal probability table gives a z-score of -1.28.  Substituting this for z, 450 for the mean and 40 for the standard deviation gives a “cutoff” value of 398.8 seconds.  Or on the calculator use, invNorm(.10, 450, 40) = 398.7.
9)  mean = 23, standard deviation = 6
41 – 5 = 36.  This range of 36 represents 6 standard deviations (3 to the right of the mean and 3 to the left of the mean).  So, one standard deviation is 36/6 = 6.  The mean is in the center of the distribution.  If you average 5 and 41, you get 23.

10)  a)  parameter, 
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b)  sample, s

c)  parameter, p

11)  This statement is false.  Due to the square root in the formula for the standard deviation of sample proportions, the sample size would need to be quadrupled in order to cut the standard deviation in half.

12)  parameter, p

13)  statistic, p-hat (I can’t get math type to make the hat symbol.  Stupid computer.)

14)  a)  0.04
This is found by 
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b)  .25 is a little more than one standard deviation above the university’s reported value of .20.  So, this is not unusual.
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