Math 217K
Chapter 6 Examples
1. A questionnaire about study habits was given to a random sample of students taking a large introductory statistics class.  The sample of 25 students reported that they spent an average of 80 minutes per week studying statistics.  Assume that the population standard deviation (for all such statistics students, not just the ones in the sample) is 35 minutes.

a. Give a 90% confidence interval for the population mean study time per week.

b. Is it correct to infer that about 90% of the population have weekly study times the fall into the interval found in part (a)?  Explain:

2. In English, and also in symbols, state the appropriate null hypothesis H0 and alternative hypothesis Ha in each of the following situations.
a. An experiment is designed to see if a diet high in soy products has any effect on the bone density of adult rats.  The experimental group is fed a diet high in soy products; the control group is fed a "regular" lab rat diet.  After six months, the change in bone density (after minus before) is calculated for each rat.
H0:



Ha:

b. Experiments on learning in animals sometimes measure how long it takes a mouse to find its way through a maze.  The mean time under "normal" conditions is 20 seconds for one particular maze.  A researcher thinks that playing rap music will cause the mice to complete the maze faster (in less time).  She measures how long each of 12 mice takes to complete the maze with rap music as a stimulus.
H0:



Ha:
3. The test statistic for a two-sided significance test for a certain population mean is z = 2.3.  

a. Sketch a standard normal curve, including an appropriate axis scale, and mark this value of z on it.  

b. Find the corresponding P-value for the test, and shade the appropriate areas under the curve to illustrate your calculation.  P = _________

c. What would be the correct conclusion for this significance test?

4. To assess the accuracy of a laboratory scale, a standard weight known to weigh 10 grams is weighed repeatedly.  The scale readings are normally distributed with unknown mean.  The population standard deviation of the scale readings is known to be 0.0002 gram. 

d. The 10 gram weight is weighed 5 times.  The mean result is 10.0023 grams.  Give a 98% confidence interval for the mean of repeated measurements of the weight on this scale.  

e. Based on part (a), what can you conclude about the accuracy of the scale?

c.   How many measurements must be averaged to get a confidence interval with a margin of error of 
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  gram with 98% confidence?
5.   Computers in some vehicles calculate various quantities related to performance.  One of these is the fuel efficiency, or gas mileage, usually expressed as miles per gallon (MPG).  For one vehicle equipped in this way, the MPG data were recorded each time the gas tank was filled, and the computer was then reset.  Here are the MPG values for a random sample of 20 of these records:

15.8
13.6
15.6
19.1
22.4
15.6
22.5
17.2
19.4
22.6

19.4
18.0
14.6
18.7
21.0
14.8
22.6
21.5
14.3
20.9
Suppose that the standard deviation of the population is known to be 2.9 MPG.

a. What is the standard deviation of 
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in this situation?  _________

b. Give a 95% confidence interval for the population mean MPG for this vehicle.

6. The level of calcium in the blood in healthy young adults varies with mean about 9.5 mg/dL, and standard deviation about 0.4 mg/dL.  A clinic in rural Guatemala measures the blood calcium level of 160 healthy pregnant women at their first visit for prenatal care.  The sample mean is 9.57 mg/dL.  Is this convincing evidence that the mean calcium level in the population from which these women come differs from 9.5?

a. State the hypotheses for the appropriate significance test, in English and in symbols.

i. H0:

ii. Ha:

b. Carry out the significance test and find the P-value, assuming that σ = 0.4 for this population.  P = __________

c. State your conclusion:
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