Mat 212 

Final Exam Study Guide

April 9, 2007
Exam 3 (Friday 4/20/07, 9am, CFA 107) will cover Numeration (Chapter 2), Probability (Chapter 5), Real Numbers (Chapter 7), Functions (Chapter 8), and Number Theory (Chapter 4).  You should understand and be able to explain the following concepts, as well as furnishing appropriate examples of their use and applying them to solve problems.  

Chapter 2, Numeration (15%):

1. properties of numeration systems:  place-value, base, digits

2. converting from base 10 to base n using regular arithmetic

3. converting from base n to base 10 using regular arithmetic

4. converting from base n to base k using only units, longs, flats and cubes

5. arithmetic in base n via the usual algorithms

6. arithmetic in base n using “base n blocks” without converting to base 10
7. numeral vs number 

8. what is a numeration system

9. use of digits ‘T’ and ‘E’ in base 12, digit ‘T’ in base 11

10. counting in base n
Chapter 5, Probability (15%):

1. outcome, sample space, event

2. probability, probability distribution

3. probability of a certain event is 1, probability of an impossible event is 0 (warning – I disagree with your author!  see p.131)

4. empirical versus theoretical probabilities, law of large numbers

5. expected value

6. mutually exclusive events

7. independent events

8. rules for probability with “and”, “or”, “not”

9. General computational methods (for counting outcomes in an event or probability of an event):  

· tree diagrams

· organized lists or tables

· slots (Fundamental Counting Principle)
· combinations (nCr)

· permutations (nPr)

Chapter 7, Rational, Irrational, and Real Numbers (40%):

1. ratio notation, types of ratios (p.182)

2. proportionality (p.184)

3. decimal notation (p.186)

4. converting fractions (integer / integer) to decimals (p.190)

5. converting terminating and repeating decimals to fractions (integer / integer) (p.192-194)

6. terminating decimal addition and subtraction: know how to do by hand, and why the algorithms work (be able to explain via base-ten blocks) (p.195 – 198)
7. know how to add/subtract repeating decimals via conversion to fraction form (integer / integer)

8. terminating decimal multiplication and division:  know how to do by hand, and why the algorithms work (p.199 – 202)

9. repeating decimal multiplication and division:  know how to do via conversion to fraction form (integer / integer)

10. percent (p.203 – 204)

11. definition of a rational number (p.210)

12. properties of rational numbers (p.212-213)

13. definition of an irrational number (p.225)

14. properties of irrational numbers (Act. 7.14)

15. definition of a real number (p.227)

16. properties of real numbers (p.228)

17. relationship between the real numbers and other number systems (p.227)

Chapter 8, Patterns & Functions (20%):

1. definition of a function (p.232) – each input must generate exactly one output.
2. A function is one-to-one if different inputs always generate different outputs.

3. function notation: 
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 means that (a, b) is a point on the function’s graph, and that when the input (x-value) is a then the output (y-value) is b.

4. domain, range, graph of a function (p.232-233)

5. Cartesian coordinate system, x-axis, y-axis, origin, quadrants (p.239)

6. meaning of “slope of a line”; what if line is horizontal? vertical?
7. using slopes to determine if lines are parallel or perpendicular

8. slope formula using any two points on the line

9. slope-intercept form:  
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10. horizontal (
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) and vertical (
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11. finding x- and y-intercepts of a line
Chapter 4, Number Theory (10%):

1. what it means for a number to be prime

2. what it means for a number to be composite

3. what it means for a number to be even

4. what it means for a number to be odd

5. define:  a divides b (same as “b is divisible a”, “a is a factor of b”, “b is a multiple of a”)

6. prime factorization of an integer n > 1
7. Fundamental Theorem of Arithmetic

8. finding all the positive integer factors of a number

9. finding the greatest common factor or least common multiple of a set of numbers

10. how to test a number for divisibility by 2, 3, 4, 5, 6, 8, 9, 10 (without a calculator)

P.S.:  I will break the exam into two parts.  Please don’t ask to use the restroom except between the two parts.  
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