MAT 170 – Review Problems for Final Exam

Fall 2005
Note:  This is a sample of problems from the course.  It does not include every topic covered in the course.  You should study exams, class notes, worksheets, and homework problems to best review for the final exam.  

1) The drug Ziac is used to treat hypertension.  In a clinical test, 3.2% of 221 Ziac users experienced dizziness.  Is there evidence at the 1% level to suggest that fewer than 5% of all Ziac users experience dizziness?  State the appropriate null hypothesis, compute the appropriate test statistic, find the p-value, and state your conclusions.
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2) A real estate agent notes that the mean housing price for an area is $125,780 and concludes that half of the houses in the area cost more than that.  Is the conclusion drawn necessarily valid?  Explain.

No.  $125,780 is a mean not a median.
3) Find 10 test scores between 0 and 10 (repeats allowed) such that the standard deviation is positive but the IQR is 0.

There are lots of examples.  Here is one:  1,2,2,2,2,2,2,2,2,6.
4) The level of calcium in the blood in healthy young adults varies with mean about 9.5 milligrams per deciliter and standard deviation about 
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.  A clinic in rural Guatemala measures the blood calcium level of 180 healthy pregnant women at their first visit for prenatal care.  The mean is 
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=9.58.  Is this an indication that the mean calcium level in the population from which these women come differs from 9.5?

a) State 
[image: image6.wmf]0

H

. (Be sure to define the population parameter of interest.) 
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where 
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is the mean level of calcium in the blood of all healthy young women in rural Guatemala.
b) Carry out the test and give the P-value, assuming that 
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in this population.  Report your conclusions. Z=2.68; p-value=.007.  Reject Ho.
c) Give a 95% confidence interval for the mean calcium level 
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in this population.

(9.5216, 9.6384)
5) The following table gives summary data for entrance exam scores at a private high school for 9th grade boys and girls.

	
	n
	mean
	median
	Standard deviation
	minimum
	maximum
	Q1
	Q3

	Male
	34
	76.06
	79.00
	10.51
	45.00
	90.00
	72.50
	83.00

	Female
	26
	80.77
	78.50
	  9.24
	65.00
	97.00
	74.75
	89.00


a) Construct side-by-side boxplots of the exam scores for the male and female students.

b) Using only the boxplot, describe the differences of exam scores for boys and girls.

c) Does there appear to be an outlier for the boys’ scores?  If so, how do you know and if not, why not?  It looks like a possibility since the minimum is so far from Q1. 
d) Is it more appropriate to describe the distribution of boys’ scores using mean/standard deviation or 5-number summary?  Why?  Use 5-number summary since there looks like there is an outlier.
e) In general, if a data set contains one outlier and the outlier is removed, is the mean affected? How about the standard deviation? Both are affected.
6) A researcher is interested in knowing if there is a relationship between sleep deprivation and the ability to complete simple tasks.  To evaluate this hypothesis, 12 people were asked to solve simple tasks after having been without sleep for a certain period of time.  The number of tasks completed in 10 minutes after having been deprived of sleep was recorded for the 12 subjects.

	Subject
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Hours without sleep
	14
	15
	15
	15
	16
	17
	17
	18
	20
	23
	24
	25

	Tasks completed
	11
	12
	13
	11
	10
	9
	7
	4
	6
	3
	3
	1


a) Determine if each variable is an explanatory, response variable or neither. Hours without sleep is the explanatory and tasks completed is the response.
b) Construct a well-labeled scatterplot of the data.

c) Describe the relationship between the two variables. Strong, negative, linear relationship.
d) What is the correlation coefficient and what does it tell you? -.92.
e) Suppose a person is sleep deprived for 21 hours.  Predict how many tasks this person will perform.  4.8
f) Find and interpret the slope in the context of this problem. As the number of hours without sleep increases by 1, the number of tasks completed in 10 minutes decreases by .977 .
g) Find and interpret the y-intercept in the context of this problem.  25.33.  If a person doesn’t sleep at all he will be able to complete 25 tasks in 10 minutes.
7) To study the effects of t.v. violence on children, a researcher randomly assigned 3-year olds to two groups.  One group viewed a half-hour segment of Sesame Street and the other group watched a half-hour cartoon which involved violence.  The number of violent acts that the children performed in the hour following the viewing were recorded for the two groups.

a) Is this a correlation study or an experiment?  Explain. An experiment since a treatment is imposed.
b) What is the treatment?  What is the response variable?  The treatment is they type of show the child watched and the response variable is the number of violent acts the child performed.
c) Are any extraneous variables potentially confounded with the treatment?  Explain. Yes, lots.
8) The National Collegiate Athletic Association (NCAA) requires colleges to report the graduation rates of their athletes.  A random sample of 135 students at Big Ten universities was selected.  Ninety of the 135 athletes graduated within six years.  

a) Use a 95% confidence interval to estimate the proportion of athletes who graduate within 6 years.(.587, .746)
b) State your conclusions in words a non-statistician could understand. With 95% confidence, the percentage of athletes at Big Ten schools who graduate within 6 years is between 58.7% and 74.6%.
9) Reese’s Pieces candies come in yellow, orange, and brown.  The percentage of orange candies that Hershey produces is 50% -- of course the percentage of orange candies varies from bag to bag.  Suppose that you randomly select a package of Reese’s Pieces that contains 100 candies and determine the proportion of orange candies in the package.

a) Define the population proportion that you are interested in estimating.  P=proportion of all orange candies produced by Hershey.
b) Define the sampling statistic that you are using to estimate the quantity in 1.  
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is the proportion in the sample of 100 that contain orange candies.
c) What is the approximate sampling distribution of the quantity in 2? Bell-shaped, mean is p=.50 and standard error is .05.
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d) Suppose that the package contains 25 orange candies.  What might you conclude?  Use statistics to back up your claim.  The p-value would be .00000057 so there would be very strong evidence that the proportion of orange candies produced by Hershey differs from 50%.
10) Researchers were interested in studying whether fruit flies actually sleep.  A small part of the study used an infra-red motion sensor to see if flies moved in response to vibrations.  Here are the results for low levels of vibration:  10 of the 64 flies responded to vibration while walking while 4 of the 32 flies responded to vibration while resting.  Is there good reason to think that resting flies respond differently than flies that are walking?  (That’s a sign that the resting flies may actually be sleeping.)

Ho:  There is no correlation between whether or not a fruit fly responds to vibration and whether or not it is awake. 
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; p-value .68.  so strong evidence that there is no correlation.

11) Studies conducted at the University of Melbourne indicate their may be a difference between the pain thresholds of blondes and brunettes.  Men and women of various ages were divided into four groups according to hair color.  Here are their pain threshold scores (the higher the score, the higher the person’s pain tolerance):

	Light blond
	Dark blond
	Light brunette
	Dark brunette

	62
	63
	42
	32

	60
	57
	50
	39

	71
	52
	41
	51

	55
	41
	37
	30

	48
	43
	
	35


Conduct an appropriate hypothesis test to determine whether the mean pain thresholds differ among people possessing the four types of hair color.  State the hypothesis, the test-statistic value, the p-value, and your conclusions.

Ho:  There is no correlation between mean pain thresholds and type of hair color.  F=7.30; p-value is .003.  There is strong evidence to suggest that there is a correlation between types of hair color and mean pain thresholds.

12)  Here’s a survey about UFOs:

One in 10 Arizonans has seen objects in the sky they believe are alien craft….[This] Behavior Research Center poll [surveyed] 1,002 [American] adults.  (Ruelas, Arizona Republic, July 26, 1997).

Give a 95% confidence interval for the proportion that would have been found had the survey included every Arizonan.  Do this by hand, check with your calculator.  What is the margin of error?

13) Consider a sample of body temperatures.  Assume that the sample is a simple random sample of 100 people with a mean body temp of 98.2 degrees F and standard deviation .62. Find a 95% confidence interval (by hand, check with calculator).
(.081, .118); margin of error is ~.0185.
14) There are approximately 140 math majors at Shippensburg.  If 20% are freshmen, how many math majors are freshmen?

28
15) At a particular university 45% of the students are female.  There are 810 students who are female.  How many students are there at this university?

1800
16) Suppose that, nationwide, 52% of the population would answer yes to the question,  “Marijuana should be made legal for patients with a terminal illness?”  

1. If we take a large number of samples each of size 400, the standard error of the sample proportions is ___.025______.

2. Approximately ___95%______ of these samples will have a proportion between 52% minus two times the standard error and 52% plus two times the standard error.

3. If I take a single sample of size 400, I can be 68% sure that between _49.5____% and __54.5___% will answer yes to the question.

4. For this single sample of size 400, I can be 68% sure that the number of people who answer yes will lie between __198_____ people and ___218____ people.

5. If the samples are size 1500 rather than 400, the standard error becomes __.0129____.

6. A study was conducted.   Of the 1500 respondents, 810 said yes and 690 said no.  In this sample, ____54__% said yes.

7. For this survey, the percentage in #6 was more than 2 standard errors of the center/between 1 and 2 standard errors of the center/less than 1 standard error from the center.  Circle your correct answer.

_1067255600.unknown

_1195898623.unknown

_1195899730.unknown

_1195899788.unknown

_1195900058.unknown

_1195898759.unknown

_1195898458.unknown

_1195898489.unknown

_1195898429.unknown

_1067255663.unknown

_1067255461.unknown

_1067255539.unknown

_1067255399.unknown

