Math 150 Final Spring 2010

Note:  Some formulae and z-scores/percentile table are given on the preceding page.

Each question is worth 11 points.  There is one free point on the exam.

Answer nine complete questions. Omit three complete questions.

1. Consider the following arguments.  Draw a carefully labeled diagram for each one to test the validity of each argument.  State whether the argument is valid of invalid.

a) 
Premises:
All bishops are priests.  No priests are married.  All married people are happy.
      Conclusion:  No bishops are happy.


(7 pt.)

b) 
Premises:  All pigs eat slop.  Porky eats slop. 
      Conclusion:  Porky is a pig.



(4 pt.)


2. a) With a reference value of 1981, the CPI in 1990 was 130.7 and the CPI in 2005 was 195.3.  Use this information to answer the following questions:
 

i) If Fred made $42,000 in 1990, what salary did he need to make in 2005, to the nearest dollar, to maintain the same standard of living?

(4 pt.)
 

ii) If a new car cost $18,000 in 2005, use the CPI for both years to estimate its cost, to the nearest dollar in 1990.


(3 pt.)
 
b) Write the negation of:
Some nurses are not paid well.

(4 pt.)


3.  a) List all of the reasons that you might doubt the results of the study described below:  (6 pt.)
A research group that funded by the Vitamin Shoppe, Inc. wishes to test the effect of vitamin A on acne in teenagers.  They randomly select a group of teenagers that have acne and give the females in the group a vitamin A supplement and the males in the group a vitamin E supplement.  After 10 weeks, they measure the improvement in the subjects’ acne. 
        b) The surface area if Lake Superior is approximately 31,700 square miles.  Express the surface area of the lake in square kilometers to the nearest square kilometer.     
Use the fact that 1 kilometer = 0.6214 miles.   (5 pt.)


4. a) The Smith’s washing machine uses 600 watts of power and the family uses it for 4 hours a week.  How many kilowatt-hours of energy does the machine draw in one year?

(6 pt.)
 
b) There are 92 million people in the Philippines.  It is estimated that 33,120,000 people in the Philippines smoke cigarettes.  Find the percent of the population of the Philippines that does not smoke cigarettes.



(5 pt.)


5. a) There are 62 people in a student club.  Thirty-five of the people in the club are female, of which twenty of those females have jobs.   Forty-two of all the people in the club have jobs.  Draw a labeled Venn diagram to represent the information and find the number of male students in the club that do no have jobs.

(7 pt.)
 
b) Describe the difference between an experimental study and an observational study.  (4 pt.)


6. a) The per-capita consumption of potatoes in the U.S. fell from 16.8 pounds per year to 12.3 pounds per year.  Find the absolute and relative change (as a percent to the nearest tenth of a percent) in per capita consumption of potatoes.

(6 pt.)
 
b) The cells of a worm are 0.0000037 inches in length.  If one part of the worm has 500,000 cells lined up next to each other, how long is that part in inches?  You must convert both numbers to scientific notation, calculate your answer and convert back to decimal.
(5 pt.)

7. The graph below shows wheat production in Russia.  Assume that Russia consists of three regions in total:  eastern, central and western. 
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a) Which region had the greatest change from one year to the next?  Estimate the relative change between these two years expressed as a percent.  (Use the earlier year as the reference value.)  Show the numbers that you use in your calculations.
(4 pt.)

b) In which year did Russia have the greatest total wheat production?  Estimate the amount of wheat Russia produced that year?  Be sure to include units.  Write your answer as a pure number (without using words like ‘millions.’)
  (4 pt.)
c) Which region of the country would you think had the most variation in weather conditions during the four year data period?  Which region had the least variation in weather conditions?  Explain your reasoning in clear sentences.
(3 pt.)





8. a) The cost of renting a car is $130 plus 20 cents per mile.
 
    i) Write an equation that relates the number of miles that you can drive (M) to the price (P) of the car rental.

(3 pt.)
 
    ii) How far can you drive for $250?

(4 pt.)
 
b) The half-life of an isotope of iodine is 8 days.  Find the mass that will remain after 30 days of a sample that weighs 50 grams at the start.  (Give your answer to the nearest hundredth of a gram.)  Show your calculations clearly.

(4 pt.)


9. Suppose that the lifetime of a certain type of light bulb is normally distributed with a mean life of 2000 hours with a standard deviation of 250 hours.  You may use the table at the beginning of the exam to answer the following questions.  
a) A light bulb lasts 2300 hours.  How many standard deviations above the mean is this data value?  (4 pt.) 
 b) If we take a sample of 50,000 bulbs, how many would we expect to have a life of more than 2200 hours?

(7 pt.)

10. A survey of people at Metropolis Hospital reveals the following distribution of blood types.


	Blood type
	O
	A
	B
	AB

	Number of individuals
	83
	55
	25
	17


a) Copy the table and complete two more rows one for relative frequency (to nearest percent) and the second row for cumulative frequency.

(4 pt.)
b) Draw a bar graph with blood types as the categories and the vertical axis showing the relative frequencies as calculated in your table.  Label the graph appropriately and completely.  (7 pt.)


11. a) The population of Harmony, ND was 25,000 in 1993.  The town has grown at a rate of 2.5% a year since 1993.  Find the population in 2010, assuming the same growth rate throughout the time period. Show your work.

(6 pt.)
      b) Given the two exchange rates $1.678 = 1 British pounds and 1 rupee = $0.022, what is the value of 1 British pound in rupees, to the nearest rupee?

(5 pt.)


12. a)  A professor gave her class a 10 point quiz and the following were the class grades::
 

 
9, 8, 7, 7, 4, 10, 9, 7, 8, 7, 6, 2
 
  Find the five number summary of the grades and show a box-plot of the data
      (6 pt.)
 
b) In 2008, a bank offered a money market account with an annual interest rate of 4.3%. By 2010, the interest rate was 74% less.  Find the interest rate in 2010.     (5 pt.)
END

Z Scores and Percentiles for Normal Distributions

	z-score 
	percentile 
	z-score 
	percentile
	z-score 
	percentile
	z-score 
	percentile

	-3.5 
	0.02 
	-1.00
	15.87
	0.00
	50.00
	1.1 
	86.43

	-3.0 
	0.13 
	-0.95
	17.11
	0.05
	51.99
	1.2 
	88.49

	-2.9 
	0.19 
	-0.90
	18.41
	0.10
	53.98
	1.3 
	90.32

	-2.8 
	0.26 
	-0.85
	19.77
	0.15
	55.96
	1.4 
	91.92

	-2.7 
	0.35 
	-0.80
	21.19
	0.20
	57.93
	1.5 
	93.32

	-2.6 
	0.47 
	-0.75
	22.66
	0.25
	59.87
	1.6 
	94.52

	-2.5 
	0.62 
	-0.70
	24.20
	0.30
	61.79
	1.7 
	95.54

	-2.4 
	0.82 
	-0.65
	25.78
	0.35
	63.68
	1.8 
	96.41

	-2.3 
	1.07 
	-0.60
	27.43
	0.40
	65.54
	1.9 
	97.13

	-2.2 
	1.39 
	-0.55
	29.12
	0.45
	67.36
	2.0 
	97.72

	-2.1 
	1.79 
	-0.50
	30.85
	0.50
	69.15
	2.1 
	98.21

	-2.0 
	2.28 
	-0.45
	32.64
	0.55
	70.88
	2.2 
	98.61

	-1.9 
	2.87 
	-0.40
	34.46
	0.60
	72.57
	2.3 
	98.93

	-1.8 
	3.59 
	-0.35
	36.32
	0.65
	74.22
	2.4 
	99.18

	-1.7 
	4.46 
	-0.30
	38.21
	0.70
	75.80
	2.5 
	99.38

	-1.6 
	5.48 
	-0.25
	40.13
	0.75
	77.34
	2.6 
	99.53

	-1.5 
	6.68 
	-0.20
	42.07
	0.80
	78.81
	2.7 
	99.65

	-1.4 
	8.08 
	-0.15
	44.04
	0.85
	80.23
	2.8 
	99.74

	-1.3 
	9.68 
	-0.10
	46.02
	0.90
	81.59
	2.9 
	99.81

	-1.2 
	11.51 
	-0.05
	48.01
	0.95
	82.89
	3.0 
	99.87

	-1.1 
	13.57 
	0.00
	50.00
	1.00
	84.13
	3.5 
	99.98
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