Math 150  Review for Exam 4

1.  For each situation below identify where applicable the sample size  n, the sample proportion 
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, the population proportion  
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,  and the hypothetical population proportion 
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(a)  In 200 tosses of a penny the proportion of heads was  0.53

(b)  In 200 tosses of a penny heads turned up 53% of the time.

(c)  In 200 tosses of a penny heads turned up 53 times.  Is the Penny fair?

(d)  In a poll of 1500 voters 42% favored Pat Smith.

(e)  In a poll of 1500 voters the proportion favoring Pat Smith was 0.42,

(f)  In a poll of 1500 voters the number favoring Pat Smith was 42.  Do a minority favor Pat Smith?

(g)  In a sample of 30 patients, 18 patients were cured by a new drug.

(h)  In a sample of 30 patients the proportion cured by the new drug was 0.18.

(i)  In a sample of 30 patients 18% were cured by the new drug.  It is believed that 20% would be cured by 

      a placebo.  Is the new drug better than a placebo?

2. Suppose that based on a sample of 300 patients a 93% confidence interval for the cure rate for a new drug was 

    ( 0. 31, 0. 57 ).

(a).   Explain in words what this particular confidence interval means.

Explain what is wrong with the following statements:

(b)  We can guarantee that the proportion of patients who would be cured by the new drug is between   

       0. 31  and  0. 57. 

(c)  If one repeatedly tested the new drug on random samples of 300 patients then the 93% confidence 

      intervals of 93 out of every 100 such samples would contain the sample proportion 0. 44.

(d)  We are 93% confident that the proportion of patients in the sample who who would be cured by the 

        new drug is between   0. 31  and  0. 57. 

(e)  If one repeatedly tested the new drug on random samples of 300 patients then the 93% confidence 

      intervals of 93 out of every 100 such samples would contain the unknown proportion of all patients 

      who would be cured by the new drug. 

3.  What happens to the width of a confidence interval if the

(a)  sample size increases?



(b)  sample size decreases?

(c)  level of confidence increases?


(d) level of confidence decreases?

(e)  margin of error increases?


(f)  margin of error decreases?

(g)  precision of the results increases?

(h) precision of the results decreases?

(i)  Explain the difference between statistical significance and practical significance.

4. Suppose that you took a random sample of 1200 U.S. voters and found that 57% believed that President Bush did a poor job of handling the war on terrorism.

(a) Find the upper critical value for an 80% confidence interval.

(b). Find an 80% confidence interval for  p  the proportion of all U.S. voters who believe that President Bush did a 

       poor job of handling the war on terrorism.

(c)  Find the width of this 80% confidence interval.

(d). Find the margin of error of this 80% confidence interval

(e)  Interpret this confidence interval in words.
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5.  For each of the following situations state the null and alternative hypotheses in symbols and in words 

     but do not proceed further.

(a)  A new drug is tested on 40 patients and 30 of the patients are cured.  It is known that 30% of such patients using a placebo will be cured.  Is the new drug better than a placebo?

(b)  In the 1965 Court case Swain versus Alabama the issue was raised about whether African-Americans were under-represented on juries.  In the preceding 10 years 177 out of 1050 jurors had been African-American.  Given that 25% of the adult population of Alabama at that time was African-American, were African-Americans under-represented on Alabama juries?

(c)  In a sample of 70 NBA basketball games, 40 games were won by the home team.  Is there a home court advantage?

(d)  In a poll of 1500 voters 52% favored candidate Sandy Jones.  Do a majority of voters favor Sandy Jones?

(e)  A penny is tossed 400 times and turned up heads 230 times.  Is the penny fair (evenly weighted)?  

i.e. Do heads and tails turn up equally often in the long run?

6. Suppose that without looking Fran correctly identified the picture on 21 out of 60 cards as either a circle, a square, a star, or a wave after being told that the picture on each card was one of those four shapes.   Test whether Fran has ESP.

i.e.
Test
Ho:  p  =  0. 25   Fran is just guessing.


versus  
Ha:  p  >  0. 25     Fran has ESP.
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