Math 212
Exam 3 practice problems

Answer Key

1.  a) 69  b) draw 2 flats (5 by 5), 3 longs (5 by 1), 4 units (1 by 1)  c) draw 6 longs (10 by 1) and 9 units (1 by 1)  d) Yes.  The 6 longs in base 10 are equivalent to 2 flats and 2 longs in base 5.  The third base-5 long comes from joining up 5 of the 9 units, leaving 4 units.

2.  a) 2  b) P(A) = ½; P(B) = ¼; P(A and B) = 1/16  c) Not mutually exclusive since P(A and B) is not zero.  Not independent since P(A and B) is not the same as P(A)*P(B).

3. $10,000

4. 0.82.  In 100 random Mondays there will be a total of about 82 accidents, or 0.82 per day as a long-term expected average.

5.  y = -2x + 13;  -7;  3/2

6.  About 26.2%.

7.  $96

8.  a) 26C5 / 52C5 = .0253  b) 48 / 52C5 = .0000185  c) 39C5 / 52C5 = .2215  d) 4 / 52C5 = .00000154

9. 18C4 = 3060

10. 11P11 / (4P4 * 4P4 * 2P2) = 34,650

11. a)1,188,137,600  b) 1/263 = .0000569  c) ½  d) no, both can happen at once  e) yes, the two are unrelated; the number being even/odd has no effect on the 3-letter word being MOM.

12.  P(all 5 right) = (.25)5 and P(exactly 4 right) = (.25)4*(.75)1*5C1.  So, P(4 or 5 right) = .0156
13. 
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14. LCM = 78,624  GCF = 3

15. 13/18

16. EET

17. 43
base 4 digits are 0, 1, 2, 3
18. a) {1,2,3,4,5,6}  b) 
	roll
	1
	2
	3
	4
	5
	6

	prob
	1/6
	1/6
	1/6
	1/6
	1/6
	1/6


c) A:  roll an even number, B: roll a 5  d) A: roll an even number, B: roll 3, 4, 5, or 6

e) 0  f) 1

19. 15 women.  Percent men is 36/51 * 100% which is about 72%

20. 12/60 = 1/5 = 1/5 meter or 20 cm

21. A function is a mapping from a set X to a set Y such that each x in X is mapped to exactly one y in Y.  For example, each student at Hanover has exactly one student id number, so the mapping f(x) = x’s id number would be a function on the set X of all HC students.

22.  1, 10, 11, 100, 101, 110, 111, 1000, 1001, 1010, 1011, 1100, 1101, 1110, 1111, 10000, 10001, 10010, 10011, 10100

23.  Each base-6 flat makes four base-3 flats, and each base-6 long makes two base-3 longs.  Excess units (3 or more) should be turned into longs, excess longs (3 or more) into flats, and excess flats (3 or more) into cubes.  For example, 125 base-6 makes 4 flats, 4 longs, and 5 units in base 3.  change 3 of the units to a long and 3 of the longs to a flat and 3 of the flats to a cube and you have 1 cube, 2 flats, 2 longs, 2 units (base-3), i.e., 1222three.
24. a) 0.0  b) -4.0  c) .375  d) 
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25. The tax on a $40 purchase is $2.  (40,2) is a point on the graph of f.

26. The domain is the set of all allowable inputs (x).  The range is the set of all the output values (f(x)) generated by the function.

27.  Multiply by hand as in base 10 but think base 4.  2101122four.

28. a) 3215/1000  b) 5/33  c) 17/1  d) impossible, the decimal is non-repeating and non-terminating so it does not represent a ratio of two integers
29. If the first number has a decimal places and the second number has b decimal places then we can write the multiplication using common fractions:
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  The resulting number of decimal places is just the sum of a and b because when you multiply powers of 10 you add the exponents.  For example, .02 times .003 is 
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30. a) 
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  b) 5/27  c) 15/121

31. y = -4/5 x + 2   slope is -4/5, y-intercept is 2

32. x=2

33. 0.  slope = 
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 but y never changes on a horizontal line so we get slope = 
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34.  undefined.  slope = 
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 but x never changes on a vertical line so we get slope = 
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 which is undefined since we can’t divide by zero.

36. Let a/b and c/d be rational numbers, that is, a, b, c, d are integers with b and d not equal to zero.  then the product of the rational numbers is 
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 which is still a ratio of integers with the denominator not equal to zero.  The product of rational numbers is always a rational number.

37.  3 and 4 are positive real numbers but 3 – 4 is not a positive real number.

38.  Make a right triangle with legs a = 3 and b = 2, for example.  Then the length of the hypotenuse is c = 
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39. Your diagram should show N 
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 R and the irrationals are that part of R which is outside of Q.
40.  No.  If b is zero then a/b is undefined.  If b is not zero then a/b is rational so its decimal representation is either terminating or repeating.

41.  multiple of 2 if 1’s digit is even.  multiple of 3 if SUM of all digits is multiple of 3.  multiple of 5 if 1’s digit is 0 or 5.  multiple of 9 if SUM of all digits is multiple of 9.  For example, with x = 79201245, we see:

· 2 is not a factor of x because 5 is not even

· 3 is a factor of x because the sum of the digits is 30 which is a multiple of 3

· 5 is a factor of x because 1’s digit is 0 or 5 (5)

· 9 is not a factor of x because the sum of the digits is 30 which is a not multiple of 9

42. One and a third times (by eye):  2/3 
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 1/2 = 4/3 (or 1 1/3).
43. 2, 3, 4, n+1

44. 2, 3, 5, 7, 11, 13, 17, 19, 23, 29
45. a) no, 
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 and 0 is not irrational

b) no, 
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 and 1 is not irrational

c) yes

d) no, 0 is not irrational

e) yes

46. neither, neither, prime, prime, composite (divisible by 3), composite (divisible by 11)
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