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Stat 1040, Midterm 2 
Fa112005 

Instructions: Do all the questions. The value of each question is given in parentheses at the 
beginning ofthe question. Do not spend too much time on anyone problem. 

1.	 A jury of 12 people has 7 men and 5 women. The judge selects 2 jurors at random (without 
replacement). 

a.	 (5 points) What is the chance that both of the selected jurors are women? 

b.	 (5 points) What is the chance that the first one selected is a man and the second one selected 
is a woman? 

c.	 (5 points) What is the chance that at least one ofthe selected jurors is a woman? 

d.	 (5 points) What is the chance that the second person who is chosen is a man? 

2.	 (5 points) Lab results for a medical test have a 10% chance of being a "false positive" and the false 
positives are independent and purely due to chance. A physician sends in 20 samples to be tested. 
What is the chance that none of these 20 samples is "false positive"? 
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3.	 (15 points) There are about 600,000 university faculty-members in the United States. The 
Carnegie Commission took a simple random sample of2,500 of these faculty-members. On 
average, the 2,500 sampled faculty members had published 1.7 papers in the 2 years preceding the 
survey, and the SD was 2.3 papers. Find a 95% confidence interval for the average number of 
research papers published by all 600,000 faculty-members in the 2 years preceding the survey. 

4.	 (5 points) Is your confidence interval from question 3 valid even though the number of papers does 
not follow the normal curve? Explain briefly. 

5.	 The town of Hayward (in California) has about 50,000 registered voters. A political scientist takes 
a simple random sample of 500 of the registered voters. In the sample the breakdown of party 
affiliation is: 

Republican 115
 
Democrat 331
 
Independent 54
 

a.	 (4 points) Find an estimate for the percentage of Independents among all registered voters 
in Hayward. 

b.	 (6 points) Find a standard error for your estimate in part a. 

c. (5 points) Find a 95% confidence interval for the percentage ofIndependents among all 
registered voters in Hayward. 
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6.	 (10 points). In a town in the United States 25% of adults aged 25 and older have 4-year college 
degrees. I take a simple random sample of 100 people aged 25 and older from the town. What are 
the chances that between 20 and 30 people in my sample have 4-year college degrees? 

7.	 (10 points) A local grocery store has records of5,000 recent transactions. The average of all 5,000 
recent transactions is $25.87 with an SD of $37.21. I take a simple random sample of 100 ofthe 
5,000 recent transactions. What is the chance that the average of these 100 transactions is over 
$30.00? 

8.	 (5 points) A very large population has 47% men and 53% women. Which is more likely, or are 
they the same? (No explanation is required). 

a.	 Getting more than 50% men in a simple random sample of size 1000. 
b.	 Getting more than 50% men in a simple random sample of size 4000. 
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9.	 A researcher wanted to draw a representative sample of Hispanics living in Salt Lake City. The 
researcher approached some leading figures in the Hispanic community. The Hispanic leaders 
identified 4 city blocks that they said were "most representative" of their community, and every 
Hispanic resident from those 4 blocks was sampled. 

a.	 (5 points) A comparison of the sample data with Census data shows that the sample 
contained too few Hispanics with college degrees. How can this observation be explained? 

b. (5 points) Was the sample a good sample? Explain your answer. 

c. (5 points) Suggest a better way to draw a representative sample ofHispanic people who live 
in Salt Lake City. 

10. (5 points) A graduate student researcher at Utah State University wants to estimate the proportion 
of elementary school students with nutritional deficiencies. She takes a simple random sample of 
800 Utah elementary school students. The agency that funded her research wants her to do the 
same thing for Arizona. It requires that her estimate for Arizona have the same accuracy as her 
estimate for Utah. Arizona has about twice as many people as Utah (4.6 million versus 2.3 million). 
Should her sample for Arizona have 1600 children, or 800, or something in between? Explain your 
answer. 
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