Math 1100 – Spring 2004 







Final Review
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For full credit circle answers and show all your work.  Each problem is worth five points.

Solve the following equations:
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Solution: x = -16




Solution: x = 1
3) 
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Solution: x = 8
4) Find decimal and percent representations of 
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Solution: decimal = 0.5625 and percent = 56.25%.
5) Using the equation 
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 where I is the intensity of shock waves, and I0 is the measure of the intensity of a zero-level earthquake, find the intensity of an earthquake that measured 8.3 on the Richter scale.

Solution: I = 199526231.5 x I0 joules


6) Given the following data:

* Find an equation that fits the data.

* Graph the data and the line.

* Create a situation / story that fits the data and model.  

	 (x)
	0
	1
	2
	3
	4

	 (y)
	2
	4
	6
	8
	10


Equation:






Graph:

Solution: y = 2x + 2





Solution:  







(be sure to include labels)

Story: A pair of shoes was left in HS 233 after class.  At the beginning of the next class each person that entered the room had two shoes.  Thus the number of shoes in HS 233 could be represented by the formula y = 2x + 2. 

Solve by factoring giving exact solutions:

Solve and give exact solutions:
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Solution: 0 = (x + 8)(x - 5)



Solution: use quadratic formula to find:







x = 
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12) The area A, in square meters, of a rectangle with a perimeter of 200 meters is given by the equation 
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, where w is the width of the rectangle in meters.  What are the dimensions of a rectangle if its area is 2400 square meters?

Solution: The dimensions are 60 m by 40 m.  Therefore the width is 60 m or 40 m.
13) Solve by factoring: 
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14) Solve exactly: 
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Solution: 

  (x + 5)(x + 6)=0

Solution:
    (x + 8)(x - 5)=0



x = -5 or x = -6



    x = -8 or x = 5

15) Rewrite 
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 as a logarithm.

Solution: log4 16 = 2
16) Give the sample space for tossing a coin and rolling a single die with six sides.

Solution: {H1, H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6} where H = heads and T = tails.

17) How many elements are in the sample space if two digits are selected, without replacement, from the digits 1, 2, 3, 4, and 8.

Solution: There are 5 x 4 = 20 elements in the sample space. 
18) Find C(8,3)= 

Solution: 8 nCr 3 = 56

19) Make a story, for which C(8,3) fits the situation.

Solution: There are eight people running for three positions as class representative.  The order of the three candidates chosen does not matter.

20) True or False: In combinations order is important.

Solution: False, in permutations order is important.
21) True or False: Experimental and Empirical (theoretical) probability will never be equal.

Solution: False, they will sometimes be equal and “usually” will be close.

22) True or False: If an element is in the intersection of two sets then that element must always be in at least one of the sets.

Solution: True, if it is in the intersection then it must always be in both sets.

23) Suppose you’re rolling two fair dice and taking the product (multiplication) of the two numbers rolled.  Draw a table that shows the sample space: (Solution: guess I did that for you.)
	Product (x)
	1
	2
	3
	4
	5
	6

	1
	1
	2
	3
	4
	5
	6

	2
	2
	4
	6
	8
	10
	12

	3
	3
	6
	9
	12
	15
	18

	4
	4
	8
	12
	16
	20
	24

	5
	5
	10
	15
	20
	25
	30

	6
	6
	12
	18
	24
	30
	36


24) Calculate P(an even product).

Solution: There are 27 even numbers (highlighted in green) out of 36 possibilities.  Therefore the probability of rolling an even product is 27/36 = ¾. 
25) 2000 people were surveyed and asked to choose their favorite video game system from the four options below.  Find the probability that someone preferred the GameCube given that they are between 13 and 18 years old.

	
	Sony PS-2
	MS X-Box
	GameCube
	Sega

	0-12
	63
	84
	55
	51

	13-18
	105
	139
	92
	113

	19-24
	248
	217
	83
	169

	25+
	191
	166
	88
	136


 Solution: There are 92 people in the highlighted region that prefer the GC and a total of 449 people in the 13-18 age range.  Therefore P(Game Cube | 13-18) = 92/449.
26) True or False: An advantage of the mean is that outliers do not influence it very much.

Solution: False, the mean is the measure of center that is most influenced by outliers.  Recall Michael Jordan graduating from college?  He caused the average income of UNC grads to climb to an unreasonable level because he was an outlier.

Math 1100 – sample of scores on Quiz 13

	20
	14
	18
	19
	17

	18
	18
	20
	11
	15

	12
	19
	19
	20
	19

	17
	13
	17
	11
	14

	20
	13
	7
	14
	16

	21
	20
	19
	
	


27) Calculate the mean, median, and mode to two decimal places.

Solution: Mean = 16.46


Median = 17.5


Mode = 19 & 20

28) Find the standard deviation, to two decimal places, for the class of the test scores.  (Note: not everyone in the population took the quiz.)

 

Solution:s = 3.53

29) Calculate a z-score for the person who scored 18 on the quiz.
 Solution: z = 0.44
30) Calculate the percentile score for the person who scored 18 on the quiz.  Solution: p = 14/28 



= 50th percentile 
31) Make a box-and-whisker plot for the data on Quiz 13.  Be sure to clearly label minimum, maximum, Q1, Q3 and the median values.  

Solution: 

Min = 
7
7


14

17.5
     19

21

Q1 =
14

Median = 17.5

Q3 =
19

Max =
21

32) Left or Right: Which direction is the test data skewed?  

Solution: The mean = 16.5 and the median = 17.5.  When the mean < median this tells us that the data are skewed we know the data are skewed to the left (see page 809).  
33) Suppose the quiz scores in the table are normally distributed.  

Find a range that should include 68.2% of the scores:

Min: 


Max: 

Solution: 16.5 – s (lower bound) to 16.5 + s.  The range is: (12.97, 20.53) 
34) Calculate a linear regression line that fits the data.

	Year:
	1995
	1996
	1997
	1998
	1999
	2000

	Subscriptions in millions:
	34
	44
	55
	69
	86
	109


Equation:  y = 14.7x +14.7 (let 1995 = year 1)
Estimate the number of subscriptions in 2004. 

Solution: 2004 is year 10, therefore in 2004 I predict there will be 162 subscriptions.
35) Calculate the expected value for a 1-1 situation, as discussed in class, for a person who makes 40% of his free-throws.

Solution: E(x) = 2(0.4 x 0.4)+1(0.4 x 0.6)+0(0.6 x 0.6) = 0.56

36) Calculate P(not rolling doubles) when rolling two ten-sided dice.

Solution: P(rolling doubles) = 1/10.  P(rolling doubles) + P(not rolling doubles) = 1.  Therefore, P(not rolling doubles) = 1 - 1/10 which is 9/10.

37) True or False: To be in the intersection of two sets means that an element will always be in both.

Solution: True, this sounds a lot like the definition of set intersection!

38) True or False: The final exam for Math 1100 is Wednesday, May 12th from 10:30 am until 12:30 pm.  (Hint: The answer is TRUE!)

Solution: TRUE!
39) Using a standard deck of playing cards (with no jokers) find the probability that when I draw a single card it is a seven or a blue card.

Solution: There are 4 seven’s and 0 blue cards in the deck of 52.  Put these together, being careful to not double count, and we find that P(7 U Blue cards) = 4/52 which we reduce to 1/13.

	Class
	Enrollment
	Hamilton
	Jefferson
	Webster
	Adams
	H – H #

	Kindergarten
	10
	3
	3
	3
	
	8.33

	1st Grade
	20
	6+1=7
	7
	7
	
	7.14

	2nd Grade
	30
	9+1=10
	10
	10
	
	8.18

	3rd Grade
	15
	4+1=5
	5
	5
	
	7.5

	4th Grade
	25
	8
	8
	8
	
	8.68

	5th Grade
	35
	11
	12
	11
	
	7.85

	6th Grade
	17
	5+1=6
	5
	6
	
	9.63

	TOTAL:
	152
	sd = 3.04
	md = 2.85
	md = 3.05
	md = 3.?
	


There are 50 teachers aides that are to be apportioned among seven classes at a new elementary school.  The enrollment in each of the seven classes is shown above in the table.

40) Apportion the teacher aides using the Hamilton method.  Put your solution under the column labeled “Hamilton.”

Solution: standard divisor : 152/50 = 3.04
41) Apportion the teacher aides using the Jefferson method.  Put your solution under the column labeled “Jefferson.”  Clearly state the modified divisor used.

Solution: modified divisor =2.8 apportions 51 teacher aides BUT I only have 50.  Try again!


modified divisor = 2.9 apportions 49 teacher aides BUT I have 50.  Try again!

modified divisor = 2.85 apportions 50 teacher aides AND I have 50.  Perfect!
42) True or False: The quota rule is violated in #41.

Solution: False, every allotment is within 1 of the standard quota.
43) Use the Huntington-Hill method to assign one additional teacher aide in #41).  Put your solution under the column labeled “H – H #.”

Solution: See table, 6th grade should get the next available teacher aide because they have the highest Huntington-Hill number.
44) True or False: The Alabama Paradox occurs when additional things being apportioned results in one state receiving fewer things than it originally had.

Solution: True.

	Candidate
	
	
	
	
	

	Wilt
	3
	3
	2
	1
	4

	Xavier
	2
	1
	4
	3
	3

	Yasmine
	1
	2
	3
	2
	2

	Zoltan
	4
	4
	1
	4
	1

	# of votes
	5
	6
	5
	7
	5


There are four characters, Wilt, Xavier, Yasmine, and Zoltan, running for super-hero of the Northland.  People have voted and the results are displayed in the given voter preference profiles.  

45) Based on the given voter preference profile calculate a winner of the election using the Plurality method.

Solution: Wilt has 7 votes, Xavier has 6 votes, Yasmine has 5 votes, and Zoltan has 10 votes.  Therefore Zoltan wins the super-hero of the northland cape!

46) Based on the given voter preference profile calculate a winner of the election using the Pairwise Comparison method.

Solution: Wilt has 1 point, Xavier has 2 points, Yasmine has 3 points, and Zoltan has 0 points.  Therefore Yasmine wins the super-hero of the northland cape!  (* NOTE: Yasmine is a Condorcet candidate.)

47) Based on the given voter preference profile calculate a winner of the election using the Plurality with elimination method.

Solution: Yasmine is eliminated first (see #45) and her votes go to Xavier.  Then Wilt is eliminated – his votes would go to Yasmine but she’s already been eliminated so those 7 votes go to Xavier (3rd choice).  Xavier now has 18 votes which is a majority and he wins.
48) True or False: The candidate who receives the most votes in a plurality election does not need to have a majority of the votes.

Solution: True, in #45 Zoltan had only 10 of 28 votes (need 15 for a majority).
49) True or False: Two candidates each had the majority of first place votes in the election of the superhero of the Northland.

Solution: False, only one person could have a majority.

50) Calculate the Banzhaf Power Index for each voter in the following system.  Refer to the first voter as A, the second as B, and so on. 

{16: 8, 8, 7}

	Solution:
	Winning coalition
	# of votes
	Critical voters

	BPI(A) = ½
	A, B, C
	23
	None

	BPI(B) = ½
	A, B
	16
	A, B

	BPI© = 0
	
	
	


51) True or False: Person C has 1/8 less power than persons A or B.

Solution: False, C has 0 power and A (or B) each have half the power.
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