MATHEMATICS 103



Name: 


KEY



Section 01
EXAM 04
December 3, 2008
This exam has 3 pages, including this cover page.  Please make sure you have all 3 pages.  

You have 55 minutes to complete this exam.
You are allowed to work with one partner.  If you do work with a partner, just turn in one exam.

This exam is open book and open notebook.  You may use your scientific calculator, and you may log-in to the computer at your desk and use a blank Excel spreadsheet or the Windows calculator, but do not print anything out.  You are not allowed to use any other application, such as email, a web-browser, instant-messaging, or personal electronic devices such as a cell-phones or MP3 players.  There is a "Zero-Tolerance" policy for violation of this policy.  That is if you use any of these applications during this exam, it will be considered a violation of the code on Academic Integrity and you will receive 0 points.  
You must show all your work for full credit.  Check your answers wherever possible.

The answers you handwrite below will be graded.  Do not print anything out. 



1.  Biff teaches a section of Quantitative Methods, and on Exam 03 his students' scores were approximately normally distributed with a mean of 77 and a standard deviation of 5. Bubba teaches a different section of Quantitative Methods, and on Exam 03 his students' scores were also approximately normally distributed, with a mean of 72 and a standard deviation of 10.  Two students, one from each section, scored 92.

[4 pts]  Calculate the z-score for each student.

[4 pts]  Which student performed better on the exam, and why?

Biff’s student:

z = (x – mean) / st. dev   =   (92-77) / 5 = 15 / 5 = 3
Bubba’s student:

z = (x – mean) / st. dev   =   (92-72) / 10 = 20 / 10 = 2
[3 pts]  What is the probability of randomly selecting a student from Biff’s section who would have a score higher than 72?
First, calc z-score.  z = (72-77)/5  = -5/5 = -1.  So this score is 1 std. dev. LESS than the mean.  Since the exams are normally distributed, 34% of the scores would be in interval (72,77], and 50% more would be greater than the mean of 77.  This means that 84% of all the scores in Biff’s class would be higher than 72.
2.  The Registrar at Quantiata College has developed a test for Senioritis.

· It is estimated that 60% of all seniors at Quantiata have Senioritis.

· Assume that the test has been administered to a population of 280 seniors at Quantiata.

· The test has a sensitivity of 87.5%

· The test has a specificity of 93.75%

[8 pts]  Using the information above, fill in the rest of the table below:
	
	Student has 

Senioritis
	Student does not have  Senioritis
	ROW TOTAL

	Test is Positive
	0.875 * 168 = 147
	112 – 105 = 7
	154

	Test is Negative
	168 – 147 = 21
	0.9375 * 112 = 105
	126

	COLUMN TOTAL
	0.6*280 = 168
	280 – 168 = 112
	280


[2 pts]  Find the probability that if a student tests positive for having Senioritis, he or she does not actually have the condition.

154 students test positive for Senioritis, and 7 of them don’t have it.  7 / 154 = 0.045.  

The positive test is wrong 4.5% of the time.
[2 pts]  Based on your calculations above, would you recommend that this test be adopted?  Why or why not?

Maybe.  The positive test is wrong 4.5% of the time! It falsely accused 7seniors.  Not great, but also might be ok.

However, 21 of 126, 21 / 126 = 16.67% of people with Senioritis are missed in the test, which seems high.
3.  Suppose that we randomly select one card from a standard deck of 52 cards. 
[2 pts]  What is the probability of selecting a 5?
         [2 pts]  What is the probability of selecting an odd-numbered card?
There are four 5’s in a deck, 4/52 = 0.0769
    There are four sets of 4 odd cards (3, 5, 7 and 9), so 16 / 52 = 0.3077
[2 pts]  What is the probability of selecting a black card?
Two of the four suits, clubs and spades, are black.  26 / 52 = 0.50
[3 pts]  What is the probability of selecting a card which is both black and odd-numbered?
In this case, there are only two (clubs and spades) sets of 4 odd cards, which is 8 / 52 = 0.154
[3 pts]  What is the probability of selecting a card which is black or odd-numbered?
Pr( Black OR Odd) = Pr(Black) + Pr(Odd) – Pr(Black AND Odd)

Pr( Black OR Odd) = 26/52        + 16/52     – 8/52   = 34/52  = 0.654

4.  Consider the following set of N=30 exam scores, which for your convenience are numbered and in sorted order.
Note, the mean of the given exam scores is 76, and the standard deviation of the exam scores is 11. 
	   z
	Normal Curve Percentages (Cumulative) for
[ mean , mean + z*std. dev ]

	0.0
	0.0

	1.0
	34.13

	2.0
	47.72

	3.0
	49.87


In this problem, we will work through the steps we discussed in class which 
are used to determine whether a dataset is normally distributed.  A portion of 
the Normal Curve Percentages table is provided for your convenience.
[1 pt]  If the exam score data was normally distributed, give an interval which 
would contain 68% of the exam scores.
Empirical rule says 68% within mean +/- 1 std. dev.
[ 76 – 11 , 76 + 11 ] =  [ 65 , 87 ]
	Exam Number
	Exam Score

	1
	53

	2
	62

	3
	62

	4
	64

	5
	66

	6
	68

	7
	68

	8
	69

	9
	69

	10
	70

	11
	71

	12
	72

	13
	72

	14
	75

	15
	76

	16
	77.4

	17
	78.1

	18
	78.2

	19
	78.3

	20
	78

	21
	78

	22
	78

	23
	79

	24
	81

	25
	81

	26
	89

	27
	92

	28
	96

	29
	97

	30
	102


 [2 pts]  Now, considering your answer above, as well as the symmetry of normal 
data, give two intervals for the exam score data, which if it was normal, would 
contain approximately 34% of the exam scores.

Split the 68% on each side of the mean
[ 76 – 11 , 76 ] =  (65 , 76 ]
and

[ 76 , 76 + 11 ] =  ( 76 , 87 ]
[1 pt]  If the exam score data was normally distributed, give an interval which 
would contain 95% of the exam scores.

Empirical rule says 95% within mean +/- 2 std. dev.

[ 76 – 2*11 , 76 + 2*11 ] =  [ 54 , 98 ]
[2 pts]  Now, considering your answer above, as well as the symmetry of normal 
data, give two intervals for the exam score data, which if it was normal, would 
contain approximately 13.5% of the exam scores.

Split the 95%– 68% = 27% on each side of the mean

[ 76 – 2*11 , 76 –11] =  (54 , 65 ]
and

[ 76+11 , 76 + 2*11 ] =  ( 87 , 98 ]
[1 pt]  If the exam score data was normally distributed, give an interval which 
would contain 99.7% of the exam scores.
Empirical rule says 99.7% within mean +/- 3 std. dev.

[ 76 – 3*11 , 76 + 3*11 ] =  [ 43 , 109 ]
[2 pts]  Now, considering your answer above, as well as the symmetry of normal 
data, give two intervals for the exam score data, which if it was normal, would 
contain approximately 2.5% of the exam scores.

Split the 99.7%– 95% = 2.35% on each side of the mean

[ 76 – 3*11 , 76 –2*11] =  (43 , 54 ]
and

[ 76+2*11 , 76 + 3*11 ] =  ( 98 , 109 ]
 [6 pts]  Using the rules we discussed in class, and based on the intervals you 
determined above, do you think the exam score data is normally distributed? 

Be specific in your analysis.
	Interval
	Frequency
	Relative %
	Normal Curve %

	(43 , 54 ]
	 1
	 1 / 30 = 0.033 = 3.3%
	2.15%

	(54 , 65 ]
	3
	3 / 30 = 0.10 = 10%
	13.59%

	(65 , 76 ]
	11
	11 / 30 = 0.3667 = 36.67%
	34.13%

	( 76 , 87 ]
	10
	10 / 30 = 0.3333 = 33.33%
	34.13%

	( 87 , 98 ]
	4
	4 / 30 = 0.1333 = 13.33%
	13.59%

	( 98 , 109 ]
	1
	1 / 30 = 0.033 = 3.3%
	2.15%


First, build a table to check these percentages against normal curve
percentages.
The answer here doesn’t matter so much as the steps followed to 
determine an answer.  The percentages don’t agree with the Normal Curve 
Percentages exactly, but they are close.  I would conclude that this data is 
approximately normally 
distributed.  But, I could 
agree with a well-thought
argument that the data is
not normally distributed
as well.
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Even though Bubba’s exam had a lower mean (possibly indicating that it is more difficult), Biff’s student had a score that was 3 st. dev. above the mean, while Bubba’s student was only 2 st. dev. above the mean.  So, it would seem Biff’s student did better.





Honor Pledge


I am familiar with the policy for Academic Integrity as outlined in the Pathfinder:


(intranet.juniata.edu/policies/pathfinder/acadhonesty.html). 





I have not discussed the contents of this exam before it has been administered to me, and I will not discuss the contents of this exam before it is administered to someone else.





I understand that failure to comply with this agreement will constitute cheating and subject me to a charge of academic dishonesty.








_______________________________


Signature





_______________________________


Date





Lab section on Thursday, 04.Dec is cancelled.





The data for Project 03 is due on Monday, 08.Dec at 10:00am


 


The write-up for Project 03 is due on Thursday, 11.Dec, at 12:00pm Noon.  No late assignments can be accepted.
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