MAT 200 Applied General Statistics





Spring 2008
Midterm
Part I: Data Organization and Analysis (20 Points)

A sample of unlabeled AAA Batteries is thought to be made up of two different types (Regular and Long-Lasting). Long-Lasting are considered the best by consumers. The batteries in the sample were put into continual use until they failed. The following table contains the life (in minutes) of each battery tested.
	409
	400
	305
	270
	275
	278
	279

	422
	402
	304
	380
	399
	379
	385

	413
	343
	363
	262
	270
	260
	262

	404
	390
	337
	375
	264
	376
	276

	404
	400
	394
	379
	279
	268
	269

	423
	412
	334
	378
	275
	266
	269

	380
	352
	415
	300
	361
	402
	355

	364
	399
	418
	261
	372
	277
	400

	400
	360
	418
	266
	361
	266
	380

	366
	344
	338
	265
	278
	269
	402


a. Construct a Frequency Distribution of the data set using the [image: image2.png]2k
=n




b. Construct a Histogram from the Frequency Distribution. Briefly describe what you see.

c. Calculate the Mean and Standard Deviation of the two types of batteries identified in your histogram.
d. If a battery last for 385 minutes before failure, which type is it?  Support your answer with a good statistical argument (think about standardizing the distance from center of each pile).

Part II: Grouped Data (50 points)

The following frequency distribution classifies college students based on their “adult beverage” consumption on a weekly basis.

a. Fill in the blank spaces in the frequency distribution.

	
	
	“Beers”
	
	
	
	

	
	Class
	Boundary
	Frequency
	Midpoint
	
	

	
	
	
	
	
	
	

	
	
	
	F
	M
	FM
	FMM

	
	A
	0 - 4
	2
	 
	 
	 

	
	B
	5 - 9
	5
	 
	 
	 

	
	C
	10 - 14
	8
	 
	 
	 

	
	D
	15 - 19
	7
	 
	 
	 

	
	E
	20 - 24
	3
	 
	 
	 

	
	
	
	
	
	
	

	
	
	Sums
	 
	
	 
	 

	
	
	
	
	
	
	


b. Draw a RELATIVE histogram from the frequency distribution

c. Draw a separate RELATIVE frequency polygon from the frequency distribution.

d. Draw a RELATIVE cumulative frequency chart (Ogive) from the frequency distribution.

e. Recreate the data set in the form of an ordered array.

f. Draw a box plot from the “Recreated Data Set” in part e.

g. Compute the interquartile range from your box plot.

h. Compute the mean, variance and standard deviation of the “Recreated Data Set”.

i. What is the 60th percentile?

j. Complete the number line below with the correct numerical values for the quantities shown:

	
	 
	 
	 
	 
	 
	 
	

	
	 
	
	
	 
	
	
	 

	Mean - 2 Std.Dev.
	
	Mean
	
	Mean + 2 Std.Dev.


Part III: Probability (30 Points)

The following table classifies 1000 college graduates by area of concentration in college and type of employer for whom they went to work after graduation. 

	
	
	Type of Employer
	 
	 
	 
	 

	
	
	Public
	Banking &
	Electronics
	Merchandising
	All
	

	
	
	Accounting
	Finance
	
	
	Others
	

	Major
	 
	A1
	A2
	A3
	A4
	A5
	Total

	Accounting
	B1
	60
	15
	10
	5
	10
	100

	Business
	B2
	20
	50
	10
	65
	5
	150

	Humanities
	B3
	1
	2
	2
	10
	60
	75

	Social Science
	B4
	2
	20
	8
	20
	70
	120

	Engineering
	B5
	2
	5
	188
	5
	50
	250

	All Others
	B6
	30
	50
	55
	60
	110
	305

	Total
	
	115
	142
	273
	165
	305
	1000


A graduate is picked at random from this group. Calculate the probability that he or she was: 

(1) an accounting major

(2) employed by a banking and finance firm

(3) an accounting major employed by a banking and finance firm

(4) an accounting major given that he or she was employed by a banking and finance firm

(5) an accounting major or an engineering major

(6) an accounting major or employed by a banking and finance firm.

Part IV: Discrete Distributions (40 Points)
The following table shows the distribution of the number of days of sick leave taken by 100 employees during a year. 
X=Days of sick leave taken

Y=Number of Employees

	x
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	y
	5
	8
	10
	12
	18
	14
	10
	9
	8
	4
	2


1. Construct and graph the probability distribution of X=Days of sick leave taken.

2. Construct and graph the cumulative probability distribution of X=Days of sick leave taken.

3. Find the probability that a randomly  selected employee will  be one who took 

a. 3 days of sick leave

b. More than 5 days of sick leave

c. 6 to 8 days (inclusive) of sick leave

d. Either 9 or 10 days of sick leave.

4. Find the following probabilities:

a. P(X=0)

b. P(X=10)

c. P(X> or =6)
d. P(X<6)
e. P(2<x<8)

Part V: Probability and Counting Techniques
Probability (15 Points)
1. A national study of patients who were overweight found that 35% also had elevated blood pressure. If three overweight patients are selected, find the probability that all three have elevated blood pressure.

2. A large flashlight contains a dozen Type D batteries, of which five are defective. If the flashlight was emptied on a table and three of the 12 batteries are selected at random, find the probability that two of the three are defective.

3. The probability that a customer will buy a television set and buy an extended warranty is 0.27. The probability that a customer will purchase a television set is 0.72. Find the probability that a customer who has purchased a TV will also purchase the extended warranty.

Probability Distributions (10 Points)
4. Construct a probability distribution for drawing a card from a deck of 20 cards consisting of 7 cards numbered 1; 3 cards numbered 2; 4 cards numbered 3; and 6 cards numbered 4.

5. A concerned parents group determined the number of commercials shown in each of five children’s programs over a period of time. Find the mean, variance, and standard deviation for the distribution shown.

	
	Number of commercials, X
	2
	4
	6
	8
	10

	
	Probability, P(X)
	0.22
	0.27
	0.19
	0.17
	0.15


Binomial Distribution (15 Points)
6. R.H. Bruskin Associates Market Research found that 25% of Americans do not think having a college education is important to succeed in the business world. If a random sample of five Americans is selected, find these probabilities.

a. Exactly two people will agree with that statement.

b. At most three people will agree with that statement.

c. At least two people will agree with that statement.

d. Fewer than three people will agree with that statement.

7. A survey found that 48% of pet owners had their pets bathed professionally rather than doing it themselves. If 25 pet owners are randomly selected, find the probability that that exactly five people have their pets bathed professionally.

8. If 45% of nursing students are able to pass a drug calculation test, find the mean, variance, and standard deviation of the number of students who pass the test in a sample of 180 nursing students.

The Normal Distribution (20 Points)
9. If the mean salary of registered nurses specializing in treating cancer patients is $65,000 and the standard deviation is $7,000, find these probabilities for a randomly selected nurse. Assume the variable is normally distributed.

a. The nurse earns more than $79,000.

b. The nurse earns less than $44,500.

10. A special enrichment program in mathematics is to be offered to the top 10% of students in a school district. A standardized mathematics achievement test given to all students has a mean of 64.3 and a standard deviation of 16.5. Find the cutoff score to get into the program. Assume the variable is normally distributed.

