
MAT 200 Applied General Statistics



NAME:

Midterm Exam (Summer 2011)
Part I:
	1.
	A student and a professor each choose a number between 1 and 7 (1 and 7 are both possible choices). What is the probability that the two choose the same number?



	
	A)  2/49    B)  7/49    C)  14/49    D)  1/49


	2.
	Evaluate the following: 7P3. 



	
	A)  5,040     B)  210     C)  6     D)  35 


	3.
	A group of 12 male and 4 female students is planning to go out for pizza.  If 50% of the male students go and 25% of the female students go, find the probability that a random student who goes out for pizza is female.



	
	A)  4/12    B)  12/4    C)  1/4    D)  1/7


	4.
	What is the set of all possible outcomes of a probability experiment? 



	
	A)  sample space     B)  Venn diagrams     C)  outcome     D)  events 


	5.
	How many possible outcomes would there be if three coins were tossed once? 



	
	A)  8     B)  6     C)  2     D)  4 


	6.
	Box A contains the numbers 1, 2, 3, and 4. Box B contains the numbers 5, 6, 7, and 8. A number is first drawn from Box A and then another number from Box B. Using Figure 4–2, how many outcomes are possible if both numbers are even?

[image: image1.png]





	
	A)  8     B)  6     C)  16     D)  4 


	7.
	Given the following Venn diagram, which of the following equations would be used to calculate the probability of either event A, event B, or event C occurring.
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	8.
	A store manager wants to display 7 different brands of toothpaste in a row.  How many ways can this be done?



	
	A)  5040    B)  7    C)  42    D)  720


	9.
	If the probability that it will rain tomorrow is 0.25, then the probability that it will not rain tomorrow is:



	
	A)  -0.25    B)  0.75    C)  1.25    D)  0.25


	10.
	Tree diagrams are useful for



	A)
	Showing that the outcome is the set of all possible sample spaces

	B)
	Illustrating the law of large numbers

	C)
	Finding all possible outcomes in a probability experiment

	D)
	All of the above


	11.
	There are 20 first grade children, 50 second grader children, and 40 third grade children in a school. What is the conditional probability of choosing a second grade child, given that either a first grade or a second grade child was chosen?



	
	A)  0.45    B)  0.18    C)  0.29    D)  0.71


	12.
	A bookcase contains 2 statistics books and 4 biology books. If 2 books are chosen at random, the chance that both are statistics books is



	
	A)  6 / 15    B)  7    C)  15 / 7    D)  1 / 15


	13.
	In a second grade class containing 15 girls and 10 boys, 2 students are selected at random to give out the math papers.  What is the probability that the second student chosen is a boy, given that the first one was a girl?



	
	A)  10/24    B)  10/25    C)  (15
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10)/(25
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	14.
	A single card is drawn from a deck.  Find the probability of selecting a heart or a 5.



	
	A)  17/52    B)  16/52    C)  5/52    D)  13/52


	15.
	An apartment building has the following apartments:

1 bedroom

2 bedroom

3 bedroom

1st floor

3

0

1

2nd floor

2

2

2

3rd floor

1

4

1

 If an apartment is selected at random, what is the probability that it is not a 2 bedroom apartment on the 2nd floor?



	
	A)  14/16    B)  2/14    C)  2/6    D)  10/14


	16.
	A coin is tossed 3 times.  Find the probability that all 3 tosses are tails.



	
	A)  1/6    B)  1/3    C)  1/9    D)  none of the above


	17.
	How many different ways can four people: Andy, Betty, Cindy, and Doug, sit in a row at the opera if Andy and Betty must sit together? 



	
	A)  12     B)  6     C)  18     D)  24 


	18.
	A business has seven locations to choose from and wishes to rank only the top three locations. How many different ways can this be done? 



	
	A)  210     B)  840     C)  420     D)  5,040 


	19.
	When two events are independent, the probability of both occurring is: 



	A)
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	20.
	At a certain college, there were 400 science majors, 100 engineering majors, and 600 business majors.  If one student was selected at random, the probability that they are an engineering major is



	
	A)  10/11    B)  1/1    C)  1/10    D)  1/11


Part II:
	1.
	Find the mean of the distribution shown.
x

0

3

5

P(x)

0.36

0.40

0.24



	
	A)  1.88    B)  2.76    C)  1.20    D)  2.40


	2.
	The following distribution is not a probability distribution because

x

-5

-4

-3

-2

-1

P(x)

0.11

0.16

0.42

0.16

0.30



	A)
	The probability values are not discrete

	B)
	The probability values do not add to 1

	C)
	The values of x are negative

	D)
	The probability values are not increasing


	3.
	The following distribution is not a probability distribution because

x

-5

-4

-3

-2

-1

P(x)

0.20

0.20

–0.23

0.54

0.29



	A)
	A probability is negative
	C)
	The probability values are not discrete

	B)
	The probability values do not add to 1
	D)
	A values of x is negative


	4.
	What probability value would be needed to complete the following probability distribution?

x

-5

-1

0

1

4

P(x)

0.09

0.25

0.15

0.27



	A)
	0.24

	B)
	There is no value that would make this a probability distribution

	C)
	0.12

	D)
	0.48


	5.
	There are 50,000 people at a stadium watching a soccer match, and 40,000 of them are male. If 3 people are chosen at random, what is the probability that all 3 of them are male?



	A)
	0.080
	C)
	0.120

	B)
	0.020
	D)
	0.512


	6.
	A researcher surveyed college students to study their opinion about the proposed change in smoking rules. The researcher asked a group of 20 students – 11 of them supported the change, 6 of them did not, and 3 had no opinion. This is not a binomial model because



	
	A)  20 students are not enough for a good sample

	
	B)  The students who strongly supported the change and those who only mildly supported the change are counted the same

	
	C)  There are 3 possible outcomes, not 2

	
	D)  More than half of the students supported the change


	7.
	Which of the following pairs of probability values could complete the following probability distribution?

x

-3

-2

-1

0

1

2

P(x)

0.10
0.20
p1
p2
0.12
0.16


	
	A)  p1 = 0.06, p2 = 0.56 

	
	B)  p1 = -.11, p2 = 0.53 

	
	C)  p1 = 0.42, p2 = 0.40 

	
	D)  p1 = 0.02, p2 = 0.40


	8.
	A school is sending 11 children to a camp.  If 20% of the children in the school are first graders, and the 11 children are selected at random, what is the mean and variance of the number of first graders chosen?



	
	A)  The mean is 2.2 and the variance is 1.76 

	
	B)  The mean is 1.6 and the variance is 2.56

	
	C)  The mean is 8 and the variance is 11

	
	D)  The mean is 3 and the variance is 20


	9.
	If a student randomly guesses at 20 multiple-choice questions, find the probability that the student gets exactly four correct.  Each question has four possible choices. 



	
	A)  0.17     B)  0.08     C)  0.23     D)  0.19 


	10.
	Find the mean of the distribution shown.

x

1

2

P(x)

0.46

0.54



	
	A)  1.27    B)  1.54    C)  0.81    D)  1.03


	11.
	On a Saturday evening, 34% of the people in Chicago go out to dinner, 18% see a movie, 13% have a party, and 35% stay home. Seventeen people are randomly selected. Can the probability that exactly 4 of them stay home be computed using a binomial model?



	
	A) No, because there are more than two possible outcomes 

	
	B) No, because less than 50% of the people stay home

	
	C) Yes, because the expected number of people who stay home is greater than 4

	
	D) Yes, because this can be restated as a binomial model with 35% of the people staying home and the other 65% not


	12.
	A coin is tossed five times.  Find the probability of getting exactly three heads. 



	
	A)  0.3125     B)  0.3750     C)  0.1563     D)  0.2500 


	13.
	Find the mean of the distribution shown.

x

-3

-2

-1

0

P(x)

0.19

0.24

0.40

0.17



	
	A)  1.97    B)  –1.76    C)  –1.45    D)  –1.97


	14.
	What is the standard deviation of the following probability distribution?
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	A)  3.9     B)  2.6     C)  4.7     D)  5.4 


	15.
	Find the mean of the distribution shown.

x

2

3

4

P(x)

0.30

0.24

0.46



	
	A)  3.16    B)  1.66    C)  2.16    D)  2.66


	16.
	The number of cartoons watched by Mrs. Kelly's first grade class on Saturday morning is shown below.  
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What is the mean distribution of the data given above?



	
	A)  1.89     B)  1.18     C)  2.15     D)  1.37 


	17.
	A computer store has 50 printers of which 35 are laser printers and 15 are ink jet printers.  If a group of 10 printers is chosen at random from the store, find the mean and variance of the number of ink jet printers.



	A)
	Mean = 2, Variance = 0.6
	C)
	Mean = 3, Variance = 4

	B)
	Mean = 3, Variance = 2.1
	D)
	Mean = 3, Variance = 0.6


	18.
	A researcher calculated the values and probabilities for a random variable X as shown below. Unfortunately, he erased the last value and needs to figure out what it was. If the mean of X was 2.2, then what was the last value?

x

0

1

3

?

P(x)

.4

.1

.2

.3



	
	A) 9

	
	B) 8

	
	C) 6

	
	D) 5


	19.
	What value would be needed to complete the following probability distribution?
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	A)  1/4     B)  1/8     C)  1/12     D)  1/5 


	20.
	The probability of failure for taking the bar exam in Philadelphia is 41%.  If 375 people take the bar exam, what is the expected mean number of failures? 



	
	A)  153.8     B)  90.7     C)  138.1     D)  171.2 


Part III: The Normal Distribution

	1.
	The mean weight of loads of rock is 46.0 tons with a standard deviation of 8.0 tons.  If 25 loads are chosen at random for a weight check, find the probability that the mean weight of those loads is less than 44.24 tons.  Assume that the variable is normally distributed.



	
	A)  0.1677    B)  0.1357    C)  0.3643    D)  0.2957


	2.
	A television station estimates that 50% of college students watch the Super Bowl.  For a sample of 120 students selected at random, what is the mean and variance of the number of students who watch this game?



	A)
	Mean = 60.0, Variance = 30.00
	C)
	Mean = 60.0, Variance = 5.48

	B)
	Mean = 30.0, Variance = 30.00
	D)
	Mean = 30.0, Variance = 5.48


	3.
	What is the special property of the standard normal distribution? 



	A)
	The mean is located at the center of the distribution. 

	B)
	The curve is continuous. 

	C)
	The mean is 0 and the standard deviation is 1. 

	D)
	The total area under the normal distribution curve is equal to 1.00. 


	4.
	If a baseball player's batting average is 0.340 or 34%, find the probability that the player will have a bad season and only score at most 60 hits in 200 times at bat? 



	
	A)  50.34%     B)  12.64%     C)  13.14%     D)  11.72% 


	5.
	If X is a normal random variable with mean 11, and if the probability that X is less than 12.10 is .72 (as shown below), then what is the standard deviation of X?  (Note: the diagram is not necessarily to scale.)

[image: image21.jpg]





	
	A)  1.89    B)  3.00    C)  6.25    D)  1.25


	6.
	For a normal distribution with mean –15 and standard deviation 6, the value –24 has a z value of



	
	A)  –2.5    B)  0.5    C)  –1.5    D)  –3.5


	7.
	The average number of mosquitoes in a stagnant pond is 80 per square meter with a standard deviation of 8.  If 16 square meters are chosen at random for a mosquito count, find the probability that the average of those counts is more than 81.6 mosquitoes per square meter.  Assume that the variable is normally distributed.



	
	A)  0.1052    B)  0.4119   C)  0.2119    D)  0.1799


	8.
	Given the normal distribution curve shown in the figure below, find the area under the curve between [image: image22.wmf]z

=

0

  and [image: image23.wmf]z

=

2

16

.

 . Use the data found in Table E of Appendix C.
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	A)  0.4821     B)  0.4846     C)  0.4788     D)  .4955 


	9.
	If X is a normal random variable with standard deviation 2.00, and if the probability that X is less than 4.76 is .648 (as shown below), then what is the mean of X?  (Note: the diagram is not necessarily to scale.)

[image: image25.jpg]





	
	A)  3.7    B)  3.1    C)  4.0    D)  3.5


	10.
	Give the term for the number of standard deviations that a particular X value is away from the mean. 



	
	A)  y value     B)  continuous value     C)  z value     D)  discrete value 


	11.
	If the standard deviation of a population is 70 and we want the standard error (the standard deviation of the sample mean) to be 14, then we need to take



	
	A)  625 samples    B)  125 samples    C)  5 samples    D)  25 samples


	12.
	Which of the following properties does not apply to a theoretical normal distribution? 



	A)
	The curve never touches the x-axis. 

	B)
	The normal distribution is bell-shaped. 

	C)
	The mean, median, and mode are equal. 

	D)
	The normal distribution is bimodal. 


	13.
	The average hourly wage of workers at a fast food restaurant is $6.50/hr with a standard deviation of $0.45.  Assume that the distribution is normally distributed. If a worker at this fast food restaurant is selected at random, what is the probability that the worker earns more than $6.75? 



	
	A)  27.64%     B)  5.17%     C)  28.77%     D)  42.07% 


	14.
	The average diameter of sand dollars on a certain island is 3.00 centimeters with a standard deviation of 0.70 centimeters.  If 9 sand dollars are chosen at random for a collection, find the probability that the average diameter of those sand dollars is more than 2.790 centimeters. Assume that the variable is normally distributed.



	
	A)  0.8019    B)  0.8131    C)  0.7959    D)  0.8159


	15.
	Give the type of distribution pattern that occurs when the majority of the data values fall to the left of the mean? 



	
	A)  left skewed     B)  negatively skewed     C)  symmetrical     D)  positively skewed 


	16.
	If X is a normal random variable with standard deviation 4.00, and if the probability that X is more than 5.52 is .1271 (as shown below), then what is the mean of X?  (Note: the diagram is not necessarily to scale.)

[image: image26.jpg]





	
	A)  3.5    B)  4.8    C)  0.96    D)  3.7


	17.
	If X is a normal random variable with mean 6 and standard deviation 3.0, then find the value x such that P(X > x) is equal to .7054, as shown below.  (Note: the diagram is not necessarily to scale.)

[image: image27.jpg]





	
	A)  5.19    B)  6.92    C)  4.92    D)  4.38


	18.
	Find the probability P(z < –0.46) using the standard normal distribution.



	
	A)  0.5400    B)  0.6772    C)  0.3228    D)  0.8228


	19.
	Find the probability P(z < 0.17) using the standard normal distribution.



	
	A)  0.5675    B)  0.0675    C)  0.4325    D)  0.8300


	20.
	Find the probability P(–0.62 < z < –0.01) using the standard normal distribution.



	
	A)  0.7716    B)  0.3584    C)  0.2284    D)  0.1900
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