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Page 4

Directions for this test: There is a table of assorted z-score values on page 4 which you may find helpful in solving some of the problems on this test. Consult this table first before the others.

1. Which of the following is a valid cumulative distribution function?
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        E. NOTA
2. In a set of data points {(x1, y1), (x2, y2), (x3, y3)… (xn, yn)}, the technique in minimizing 

the value of 
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is known better as which of the following techniques?
A. Least Squares Minimization
B. Least Magnitudes Minimization  
C. Minimizing χ2  


D. Maximum Likelihood Estimation  
E. NOTA
3. What is the probability a jack or a club is drawn from a standard deck of 52 cards?

    A. 17/52
B. 4/13    
C. 1/13
D. 1/4
   E. NOTA

4. Five of the residuals for a certain regression line containing 8 data points are:


3, -2, 0, 4, 2.

What is the average value of the remaining residuals?

    A. 0
B. -7
C. -8/3
D. 7
E. NOTA

5. The value of 
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was calculated to be 0.895 for the following least squares regression

line: 
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= 25.2 – 1.4x. To three decimal places, what is the value of the coefficient of correlation for this linear regression?

A. 0.775
B. 0.801
C. 0.895
D. 0.946
E. NOTA

6. A widget company produces a simple random sample of 50 widgets with a mean diameter of 2.3 cm. The natural variation of the diameter of widgets due to the company’s machinery is known to be σ = 0.5cm. What is the 92% confidence interval estimating the true mean of all widgets produced by the company? (Round endpoints to nearest hundredth)

A. (2.23, 2.37)     B. (1.80, 2.80)     C. (2.18, 2.42)     D. (2.20, 2.40)     E. NOTA

7. When rolling 6 fair six-sided dice, what is the probability that exactly one 6 shows? (Round to three decimal places)
A. 0.402
B. 0.167
C. 0.333
D). 0.665
E. NOTA

8. Christine the environmentalist is interested in seeing if the pH of the creek water behind her house is affected by the new development upstream. A neutral stream should have a pH of 7. She takes 9 random samples of water and determines their pH and finds that the mean pH is 6.869 and sample standard deviation of 0.3743. Christine then conducts a test of significance at α = .05 to test the claim that the creek water’s pH is significantly less than neutral. In which of the following intervals is the p-value for Christine’s test?
A. (0.35, 0.20)

B. (0.20, 0.15)

C. (0.15, 0.10)

D. (0.10, 0.01)

E. NOTA

9. Based on the p-value you got from question 8, what is her conclusion for the test?

A. Reject the null hypothesis

B. Fail to reject the alternate hypothesis

C. Accept the null hypothesis

D. Fail to reject the null hypothesis

E. NOTA

10. Which of the following could NEVER be a valid modified box plot? 
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  E. NOTA

Note: These figures are not drawn to scale.
11. Fruity Cheerios claims on the side of their cereal box that there is a prize in 1 out of every 5 boxes. Andrew takes a simple random sample of 76 boxes of Fruity Cheerios and finds a total of 11 prizes. Andrew then conducts a test of significance with the alternate hypothesis stating the true proportion of Fruity Cheerios cereal boxes with prizes is significantly less than they claim. What is the p-value Andrew obtains from this test? (Round to nearest hundredth)

A. 0.23
B. 0.14
C. 0.11
D. 0.10
E. NOTA
12. A random one digit prime number generator creates a list of one digit primes according to the probabilities laid out in the following table. What is the expected value of the first number generated in this list?

	x
	2
	3
	5
	7

	P(x)
	0.2
	0.35
	0.2
	0.25


A. 3
B. 4
C. 4.2
D. 2.5
E. NOTA

13. A statistician is constructing a 90% confidence interval for a sample mean. It’s known that the standard deviation for the population standard deviation σ = 5. In order to make his margin of error + 0.7, what is the minimum sample size he must use?
A. 137
B. 138
C. 139
D. 140
E. NOTA

14. Karynn and Hillary both take a physics test. Karynn sees the results and notices that her score of 84 was 1.6 standard deviations above the mean, while Hillary’s score of 63 was 0.5 standard deviations below the mean. Given the scores on this physics test are normally distributed, find the sum of the mean and standard deviation of the distribution to the nearest tenth.

A. 68.0
B. 72.5
C. 73.5       
D. 78.0
E. NOTA

15. Bunches O’Balloons offers five different color balloons. By company policy, 15% of the balloons manufactured are red, 15% are yellow, 20% are green, 30% are blue, and 20% are purple. Nate takes a simple random sample of 100 balloons and discovers 13 of them are red, 18 are yellow, 18 are green, 23 are blue, and 28 are purple. Nate conducts a chi-square test of significance to test if Bunches O’Balloons is adhering to company policy. The p-value for this test is closest to which of the following?

A. 0.25
B. 0.15
C. 0.10
D. 0.05
E. NOTA
Use the following information for questions 16 and 17.

A simple linear regression analysis was conducted to predict the maximum sign legibility distance (in feet), based on age (in years). The analysis yielded the resulting linear regression line: 
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= 575 – 5x.
16. What is the best interpretation of the slope of this line?

A. As a person’s max sign legibility distance increases by 5, his/her age increases by 1

B. As a person’s age increases by 5, his/her max sign legibility distance decreases by 5.

C. As a person’s max sign legibility distance decreases by 5, his/her age decreases by 1.
D. As a person’s age increases by 1, his/her max sign legibility distance decreases by 5.

E. NOTA

17. What is the best interpretation of the y-intercept of this line?

A. A person who is 115 years old will not be able to see a sign 0 feet away.

B. A person who is 0 years old will be capable of seeing a sign 575 feet away.

C. Don’t interpret, because a maximum sign legibility distance of 0 feet is unreasonable.
D. Don’t interpret, because it is unreasonable to think of maximum sign legibility distance when a person is born.

E. NOTA

18. At a particular math competition, 7 students compete only in Mu and Alpha, 9 students compete only in Alpha and Theta, and 8 students compete only in Mu and Theta. It is also known that a total of 29 students compete in Mu, a total of 31 students compete in Alpha, and a total of 34 students compete in Theta. If every student must be enrolled in at least one division, what is the fewest possible number of students at the competition?
A. 70
B. 52
C. 42
D. 30
E. NOTA

19. The 95% confidence interval (247.33, 259.51) was taken for a simple random sample of data with a sample size of 24 and a known standard deviation. What is the sum of the sample mean of the aforementioned data and the known standard deviation? (Round to two decimal places)
A. 268.34
B. 268.64
C. 273.22
D. 273.93
E. NOTA
20. The height of all players in the NBA is normally distributed with a mean of 79 inches and standard deviation of 4 inches. How tall, in inches, must a player in the NBA be if he wants to be in the top 12.5 percent of all players? Round your answer to the nearest tenth.
A. 83.0
B. 83.6
C. 85.5
D. 87.5
E. NOTA
21. Suppose
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Do not assume A and B are independent events.
A. 0.7
B. 0.1875
C. 0.5
D. 0.1
E. NOTA

22. What is the expected number of times one must roll a fair six-sided die until a 3 shows?

A. 3
B. 5
C. 7
D. 9
E. NOTA

23. In a poll conducted prior to the 2006 mid-term election, 120 people were asked “Do you think the Democrats can take control of the House?” Sixty-five percent of them responded yes. Assuming the poll conducted a simple random sample, what is the margin of error in the 95% confidence interval for the proportion of people who think the Democrats could take control of the House? Express your answer as a percentage rounded to the nearest whole percent.
A. + 4%
B. + 8%
C. + 9%
D. + 10%
E. NOTA
24.   Calculate the standard deviation of the set of data {0, 1, 2, 3…998, 999, 1000}. 
        Use 
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 and round to the nearest whole number.

A. 500
B. 333
C. 289
D. 204
E. NOTA
25.  Using the empirical rule (a.k.a. the 68-95-99.7 rule), approximate the area beneath the normal curve between -2 and -1 standard deviations. (Round to three decimal places)

A. 0.272
B. 0.270     
 C. 0.136         D. 0.135
E. NOTA 
26. In the land of NorFlor, 40% of people are dog owners and 33% of dog owners own cats. Given that 23% of the people living in NorFlor do not own any pets, what percentage of people living in NorFlor own a cat?

A. 13.2%
B. 26.8%
C. 37%
D. 50.2%
 E. NOTA
27. Brittney and Kelsey play a game in which each alternate turns flipping a fair two-sided coin until it shows heads, and whoever flips heads is the winner. However, the player who flips the coin first is determined by a second game in which Brittney and Kelsey take turns rolling a fair, standard, six-sided die. If Brittney rolls a perfect square, then she gets to flip first. If Kelsey doesn’t roll a perfect square, then she flips first. Otherwise, Brittney rolls again. Assuming Brittney rolls the die first, what is the probability Brittney will win?

A. 10/21
B. 11/21
C. 3/7
D. 4/7
E. NOTA

28. A survey is conducted investigating the opinions of high schools regarding Statistics as a division at Mu Alpha Theta competitions. At Rickards High, 20 out of 52 math team competitors thought that Statistics should be a division, while at Deerfield Beach High, 43 out of 67 math team competitors thought Statistics should be a division. Conduct a test of significance for the alternate hypothesis Ha: μD ≠ 0 and give the p-value. (Round to three decimal places, assume these were simple random samples, and don’t forget to pool)
A. 0.002
B. 0.003
C. 0.005
D. 0.027
E. NOTA
29. A man on an island is presented with 9 white marbles, 21 black marbles, and 3 

boxes. He is to distribute all the marbles any way he wishes among the three boxes. Then he selects a box at random and draws a marble from that box at random. If he selects a white marble, he will be saved from the island. Assuming the man distributes the marbles so that he has the greatest probability of being saved from the island, what is this probability?

A. 3/4
B. 11/12
C. 7/10
D. 3/10 
E. NOTA 

Use the following information to answer question 30.

	X
	1
	3
	a
	b(a + 1)

	P(x)
	.1
	.5
	.2
	.2


E(x) = 2. a and b are real numbers greater than 0.

30.  What is the greatest possible value of ab? (Round to three decimal places)

A. 0.625
B. .536
C. 0.533
D. 0.500
E. NOTA

Assorted standard normal probabilities

(The table entry for z is the probability p lying below z.)

	z
	-1.751
	-1.645
	-1.405
	-1.261
	-1.204
	-1.089
	-1.051

	p
	.0400
	.0500
	.0800
	.1037
	.1143
	.1381
	.1466
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