Mat 212 

Final Exam Study Questions

PART ONE: CALCULATOR USE OKAY

1. Base five and base ten.

a. Convert the following number to base 10:  234five.  

b. Show the number represented by 234five using base five blocks.  
c. Show your answer to part (a) using base ten blocks.  
d. Do the numbers in (b) and (c) match?  Explain.
2. You toss a penny 4 times and count the number of heads.  

a. Find the “expected” number of heads in four tosses.

b. Consider events A: first toss is a head, and B: a total of 1 head & 3 tails appear.  Find P(A), P(B), P(A and B).

c. Referring to part (d), are events A and B mutually exclusive?  Independent?  Explain.

3. The taxes on a piece of property valued at $40,000 are $800.  At the same rate, what would the taxes be on a second piece of property valued at $500,000?

4. During the past 10 years, the number of accidents at a busy intersection on a Monday morning varies from 0 to 5.  If the probabilities of the various numbers of accidents are given in the table, what is the expected number of accidents on a randomly selected Monday morning?  Write a sentence explaining the meaning of this answer.

	Number of accidents
	0
	1
	2
	3
	4
	5

	Probability
	0.62
	0.15
	0.10
	0.08
	0.02
	0.03


5. Find an equation in slope-intercept form for the line through the points (4, 5) and (7, -1).  What is the y-coordinate when x = 10?  What is the x-coordinate when y = 10?

6. Last year, Julie earned $65,000.  This year, she earned $82,000.  What percentage increase did Julie have in her salary from last year to this year?

7. A dress is tagged at $120 but is hanging on a rack marked “20% off”.  What’s the sale price of the dress?

8. You deal a 5-card poker hand from a standard deck of 52 playing cards.  What is the probability of each of the following?  Explain.

a. all five cards are red
b. four of the cards are kings
c. none of the cards are clubs
d. the hand is a royal flush (ace, king, queen, jack & ten all of the same suit)
9. Your math class is going to choose a random group of four students to send to Las Vegas to study probability.  If there are 18 students in your math class, how many different ways can this group of four students be chosen?  
10. Count the number of different arrangements of the letters in “MISSISSIPPI”.
11. License plate numbers in a certain state consist of 2 letters followed by 2 numbers followed by 3 more letters.  How many different license plate numbers are possible?  If such a plate is chosen at random, what is the probability that the last three letters spell out “MOM”?  That the two digits form an even number?  Are these two events mutually exclusive?  independent?  Explain.
12. You guess randomly on a 5-question multiple-choice quiz and you need at least 4 correct to pass.  For each question there are four possible answers.  What is the probability of getting at least 4 correct by random guessing?
13. Write the prime factorization of 792.  Use a factor tree to show your steps.

14. Find the least common multiple and the greatest common factor of 864, 624, and 819.

15. Reduce to lowest terms:  624/864.

16. Write the number 1726ten in base 12.

PART TWO: CALCULATORS NOT ALLOWED

17. What is the place value of ‘3’ in the numeral 3222four?  ________  List all the digits allowed in base four numerals: ___________________________________ .

18. An experiment consists of rolling a single 6-sided die and observing the number showing on the top face.

a. Give the sample space.

b. Give the probability distribution.
c. Give an example of two mutually-exclusive events for this experiment.

d. Give an example of two independent events for this experiment.

e. What is P(roll 7)?

f. What is P(roll less than 7)?

19. The ratio of men to women in a lecture hall is 12:5.  If there are 36 men, how many women are there in the hall?  What percentage of the people in the hall are men?
20. Charles is constructing a model of an early American steam locomotive, using a scale of 1:60.  If the length of the original locomotive is 12 meters, what is the length of the model?

21. Give a general definition of a function (don’t just give an example).

22. Count from one to twenty in base 2 by listing the numerals in order.

23. Use base-3 and base-6 blocks to explain how to convert directly from base 6 to base 3.  Illustrate by converting 125six to base 3.
24. Represent each of the following in decimal form, or explain why this is impossible.
a. 0

b. -4

c. 3/8

d. 5/33
25. The function f maps the purchase price ($) to the amount of sales tax due ($).  Write a sentence in plain English translating the following equation:  f(40) = 2.  Also represent the equation as an ordered pair (a point on the graph of f).

26. What is meant by the domain of a function?  The range of a function?  

27. Perform the following multiplication (show your work) without converting to base ten:  
3012four 
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 233four
28. Convert the following decimals to common fractions (integer / integer) or explain why this is impossible.
a.  3.215

b.  0.151515151515151515151515151515151515… (same pattern continues infinitely)

c.  17.0

d.  1.101101110111110111110111111011111110… (same pattern continues infinitely)

29. The rule for decimal-point placement in products (for multiplying two terminating decimals) is as follows:  Multiply as with integers.  Count the number of decimal places in both factors.  Place the decimal point in the product by using the total number of decimal places in the two factors.  Use fractions to explain why this rule is valid.  Give a convincing general explanation and a specific example to illustrate.
30. Perform the indicated operation (exactly) or explain why it’s impossible.  Answers can be written as decimals or as common fractions.  
a. 
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31. Find the slope and y-intercept of the line 
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and draw its graph.
32. Find an equation for the vertical line through (2, -1).

33. What is the slope of a horizontal line?  Explain, using the slope equation.

34. What is the slope of a vertical line?  Explain, using the slope equation.
35. A question like those in Activity 8.15 (interpreting graphs).
36. Justify based on the definition of rational:  The set of rational numbers is closed under multiplication.

37. Justify with an example:  The set of positive real numbers is not closed under subtraction.

38. Show how to use an integer ruler and right angle to construct a segment that is 
[image: image6.wmf]13

 long.

39. Draw a Venn diagram showing the relationships between these sets of numbers:  naturals, wholes, integers, rationals, irrationals, reals.
40. If a and b are integers, will a/b be represented by a non-terminating, non-repeating decimal?  How do you know?

41. How can you tell, without actually dividing, whether a given number is a multiple of 2? 3? 5? 9?  Illustrate by testing the number 79,201,245 and explaining your conclusions
42. Tim needs to measure 2/3 of a cup of water but he only has a ½ cup measure.  How many times should he fill the ½ cup measure to make 2/3?  Write an equation to illustrate this question and answer. 

43. If p is a prime number, how many different positive factors does p have?  p2?  p3? pn?
44. Show how to use the Sieve of Eratosthenes to find all prime numbers less than 30.  Then, make a list of all prime numbers less than 30.
45. For each property below, tell whether or not the property is valid for the set of irrational numbers.  If a property is NOT valid, illustrate with a specific example.

a) closed under addition

b) closed under multiplication

c) associative property for multiplication

d) identity element for addition

e) commutative property for addition

46. For the following numbers, tell which are prime, which are composite, and which are neither.

(a) 0

(b) 1

(c) 11

(d) 101

(e) 111

(f) 1111
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