Math 1431 - Fall 2009
Test 3
NAME__________________________________________________ Section _________

Show all work. 
Answers without any work or explanation may receive only partial credit or no credit at all.

No electronic devices (other than TI calculator) may be used during the test.
1. (4 pts) State the Central Limit Theorem. Explain, in your own words, what this theorem states.
2. (20 pts) Suppose a fair coin is tossed 200 times. Use the normal approximation, if possible, to estimate the following:
a. The probability that between 80 and 90 results are tails.
b. The probability that more than 90 results are tails.
c. The probability that at most than 98 results are tails.
d. Calculate the mean and standard deviation of the distribution of the number of tails from 200 tosses.
e. Use the 68-95-99.7, if possible, to find the number of tails between which the middle 68% of the distribution falls.
NAME _______________________________________________________________

3. (16 pts) Suppose x~N(25, 3). Find the following:

a. The area under the curve for x < 23.

b. The z-score for x = 32. Interpret the z-score.
c. The probability that a randomly selected sample, with n = 20, has a mean greater than 24.

d. Use the 68-95-99.7 Rule to find the proportion of values between x = 16 and x = 31.
4. (10 pts) In the table below are the prizes and probabilities (rounded) of winning the prize for the MEGAMillions Lottery.

	Prize (USD)
	Probability

	0
	0.973 6

	2
	0.013 3

	3
	0.007 09

	7
	0.003 27

	10
	0.001 18

	150
	0.000 137 9

	10 000
	0.000 001 45

	250 000
	0.000 000 256

	jackpot
	0.000 000 005 69


To the nearest million, how much should the jackpot be so that you would expect a profit? Assume that the jackpot is not shared with any other winner.
NAME _______________________________________________________________

5. (20 pts) In 1964, 4% of all males born in the U.S. during the year were named John. Suppose we randomly select 235 males born in the U.S. in 1964. 
a. What is the expected number of males named John in the sample?

b. What is the probability that more than twelve males are named John?
c. What is the probability that less than five males are named John?
d. What is the probability that at least ten males are named John?
e. What is the probability between three and ten males are named John?
6. (6 pts) The following table contains Baby Birth Weight Data (grams) from Mater Mothers' Hospital in Brisbane, Queensland, Australia on December 18, 1997

3837
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Is the data normally distributed? Explain.
NAME _______________________________________________________________

7. 6. (20 pts) Find the following: 

a. The area under the curve between z = –1.35 and z = 2.

b. The area under the curve for z > 2.3.

c. The area under the curve to the left of z = 1.1 or to the right of z = 2.3.

d. The z-value such that 35% of the area is to the right of z.

e. The z-scores that separate the middle 70% of the area from the tails of the distribution.

8. (4 pts) What is the purpose of the standard normal curve?
