Normal Distribution and Probability
1.
Compute the following probabilities:

a) In tossing one coin twice, find P(two heads)

b) In tossing one coin twice, find P(one or more tails)
c) In throwing two dice, find P(sum equals 4)
d) In throwing two dice, find P(sum is 10 or less)

e) In drawing one card randomly from a standard 52-card deck, find P(card is a Queen)
f) In drawing one card randomly from a standard 52-card deck, find P(card is black)
2. A (hypothetical) frequency distribution for the number of children of people in a survey, the categories have the following probabilities:

	Category
	Probability

	No children
	0.2

	1-2 children
	

	3-4 children
	0.2

	More than 4 children
	0.1



a) One number is missing – what is that number?
b) What is the probability that a randomly selected person has 3-4 children?

c) What is the probability that a randomly selected person has 3 or more children?
3. A variable z is assumed to have the Standard Normal Distribution N(0, 1). Use Excel to find the following probabilities and shade the parts in the probability distribution that correspond to the probability computed.
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	P(-1.1 < z < 0.67)
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	P(z > 1.98)
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	P(1.55 < z < 2.35)
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	P(-1.52 < z < 1.12):
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4.
Each score listed below comes from a sample with the indicated mean and standard deviation. Find the indicated probability (in percent). Note that drawing a picture will help to find the indicated probabilities (percentages).
a) If X is normal with mean 3, standard deviation 3 then: 
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b) If X is normal with mean 3, standard deviation 1, then:
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c) If X is normal with mean 90, standard deviation 20, find:
P(80 < x < 110).
d) If x is normal with mean 10, standard deviation 2, find 
P(x > 14):
5.
If one selects random samples of size 64 repeatedly from a population with a standard normal distribution and computes the mean for each sample, then all sample means are normally distributed, according to the Central Limit Theorem. What is the mean and the standard deviation of the distribution of all sample means?

6.
Which of the four distributions depicted below is the standard normal distribution? 
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7. 
A random sample of n = 100 measurements is obtained from a population with mean 192 and standard deviation 43. Find the probability that the sample mean is bigger than 200. (Hint: you need to use the Central Limit Theorem before computing probabilities)
8.
The content of led in gasoline may not exceed some maximum value. A particular supplier usually supplies gasoline with a mean led content of 50 mg, and a standard deviation of 10mg. After a sample of gasoline from that supplier arrives at a gas station, 100 samples are obtained from that shipment, and the mean led content of that sample is recorded. What is the probability that this sample mean exceeds 52.6 mg. (Hint: you need to use the Central Limit Theorem before computing probabilities)
Confidence Intervals
9. 
Suppose you use the data from some experiment to compute a 90% confidence interval, and a 99% confidence interval. Which interval is larger?

10. 
You were asked to compute a 95% confidence interval. The resulting interval, however, turned out to be too large to be of use to your client. What could you do to achieve a smaller confidence interval? 

11. 
A test was conducted to determine the length of time required for a student to read a specified amount of material. All students were instructed to read at the maximum speed at which they could still comprehend the material. Sixteen students took the test, with the following results (in minutes):

25, 18, 27, 29, 20, 19, 25, 24, 32, 21, 24, 19, 23, 28, 31, 22

Estimate the mean length of time required for a student to read the material, using a 90% confidence interval and use (a) the manual method as well as (b) the method using Excel. Which one is applicable in this situation, and why?
12. 
The caffeine content of a random sample of 90 cups of black coffee dispensed by a new machine is measured. The mean and standard deviation for the sample are 110 mg and 6.1 mg, respectively. Construct a 95% confidence interval for the true population mean caffeine content per cup dispensed by the machine. Use the manual method only.
13.
The lifetimes (in years) of ten automobile batteries of a certain brand are

2.4
1.9
2.0
2.1
1.8
2.3
2.1
2.3
1.7
2.0

Estimate the mean lifetime for all batteries, using a 99% confidence interval. Use the most appropriate method.
14.
For a given data set we used Excel’s “Descriptives” tool to produce the output shown below. Based on that output, what is the average acceleration time (0 to 60) in seconds for cars sold in America. You want to be 90% certain that your answer is correct.
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Extra Credit (Hard). 
The distribution of scores for a mathematics exam turns out to be normal with mean 76 and standard deviation 12. If the teacher wants to find a cut-off score such that 15% of the class will receive a grade of A, what should this cut-off score be? (Hint: you could use Excel and a little trial-and-error computation until you hit 0.15, or 15%. In other words, you want to find the cut-off score C so that P(x > C) = 0.15)
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