General Instructions: 
This test is based upon the “Math is Cool” style, although with considerably more questions and the questions are divided up by types of questions. The questions in bold are challenge questions. The questions are not arranged in order of difficulty. Record the answers for the questions on the answer sheet. You will have the amount of time noted for each section of this test. You must take each section separately, but you do not need to do them in any specific order except for completing the Bonus Questions last since they are a complete waste of time and have no time limit. Stop immediately when time has been called. 

The only tools allowed are scratch paper, graph paper, pencils/pens, and erases. No calculators, rulers, protractors, or compasses may be used.  All answers must be expressed as a common fractions in simplest terms unless otherwise noted in the problem. Leave answers in terms of pi. Do not round any answers.
Total time: 1 hour, 28 minutes (approx. 53 seconds per question) 
Part I: Calculation/Evaluation/Arithmetic (10 minutes)
1. Evaluate:
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2. Evaluate: 1940-257.
3. Evaluate: 
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4. Evaluate: 
[image: image3.wmf]67

(4)/(2)

79

.
5. Evaluate: 
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.
6. Evaluate: 4.35*7.42. Express your answer as an exact decimal.
7. Evaluate: 
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8. Reduce:
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9. Evaluate: 
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10. Evaluate: (2+7)*6-6/3.
11. Evaluate: 
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.
12. Express 5.6 as a common fraction.

13. Express 
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as a common fraction.

14. What is the sum of the answers for all of the previous questions in this section?
Part II: Probability (10 minutes)
15. What is the probability of rolling an sum of 8 when rolling two stand six-sided dice?
16. What is the probability of rolling a factor of 24 on a single standard six-sided die?

17. What is the probability that two marbles drawn from a bag with 3 blue marbles, 4 white marbles, and 6 red marbles will be the same color?

18. What is the probability that no more than 3 flips turn up heads when a coin is flipped 7 times?

19. What is the probability of getting an ace and a king when drawing two cards from a standard 52-card deck?

20. What is the probability of getting a two-card blackjack when drawing two cards from a standard 52-card deck. You may leave the answer in factored form. (A blackjack is an ace with a jack, king, queen, or ten).

21. A dice is rolled and a coin is tossed. What is the probability of getting a prime number on the dice and heads on the coin?

22. What is the probability of getting 2 pairs and 0 triplets when drawing 5 cards from a standard 52-card deck?
23. 32 teams are in a tournament. The teams are randomly paired up and play each other. The winner advances and the loser is removed from the tournament. This process repeats until a winner is declared. If all the teams are ranked from #1 to #32 and the higher-ranked team in a match will always beat the lower-ranked team, what is the probability that the #2 team will actually come in second place?
Part III: Number Theory (7 minutes)
24. What is the remainder when 135 is divided by 7?
25. How many positive factors of 48 are there?
26. What is the sum of the positive factors of 36?
27. Which of the following are equal to 9 mod 11?
a. 9
b. 10
c. 11
d. 45
e. 79
28. What is 196 (base 20) in base 10?
29. What is the prime factorization of 365?
30. What is the lowest common multiple of 104 and 37?
31. What is the greatest common factor of 368 and 24?
32. What is the units digit of 19^82?
Part IV: Geometry (15 minutes)
33. What is the area of a circle with circumference 22pi?
34. What is the perimeter of a rectangle with area 56 and a side length of 4?

35. What is the volume of a rectangular prism with side lengths of 14, 7, and 9?

36. How many degrees are in an interior angle of a regular decagon?

37. What is the volume of a cube with a surface area of 294?

38. What is the area of a triangle with a hypotenuse of 40 and a leg of length 32?

39. What is the area of a regular hexagon with side length 6?

40. What is the area of a regular octagon with side length 6?

41. What is the area of an equilateral triangle with side length 10?

42. What is the area of a parallelogram with sides of 5 and 10 and an interior angle of 60 degrees?

43. What is the surface area of a sphere with radius 7?

44. What is the largest line that can be contained in a right circular cylinder with base radius 6 and height 7?

45. Chords AB and CD of a circle intersect at point E. If AE=6, BE=7, and CE=3, then what is the length of DE?

46. What is the volume of a sphere with surface area 16pi?

47. What is the volume of right rectangular pyramid with slant height 10 and a 6x7 base?

48. What is the surface area of the object in the previous question?
49. What is the volume of a tetrahedron with side length 10?
Part V: Coordinate Geometry (7 minutes)
50. What quadrant(s) are not cut through by 5x+2y=24
51. What quadrant is the point (6, -5) in?

52. What is the midpoint of the points (5, 9) and (3, 15)? Express your answer as an ordered pair.
53. What is the area of the shape bounded by x=5, y=10, and x+y=7?

54. If a line passes through (4, 6), (7, 10), and (2, a), what is the value of a?
55. What are the coordinates of the point of intersection of 4x+y=9 and 3x-5=y? Express your answer as an ordered pair.
56. What values of w, x, y, and z satisfy the following equations? 
a. 5w+12x+6y+z= 26.5
b. -3w-2x-6y-5z= 4.5
c. -w-6x+2y-5z= -7/6 
d. w+2x+3y+4z= -.5 
Part VI: Counting (7 minutes)
57. How many rectangles of any length are there in a 6x7 grid of unit squares?
58. How many numbers can be made with 2 3’s, 1 4, and 2 5’s?

59. What is the sum of all perfect squares between 56 and 104?

60. What is the sum of all multiples of 11 between 256 and 512?

61. How many prime numbers are less then 30?

62. Gumballs cost a quarter each. If a machine has 5 green gumballs, 11 blue gumballs, 1 white gumball, 3 purple gumballs, 8 pink gumballs, and 2 yellow gumballs, what is the minimum amount of money you must spend in order to guarantee that you have 5 gumballs of the same color?

63. What is the sum of all the two-digit positive integers?

64. Eho starts at a corner of a rectangular 6x7 grid. How many ways are there for him to reach the opposite corner in exactly 13 moves?
65. How many numbers can be made with up to 3 2’s, 2 6’s, and 1 7?
Part VII: Algebra (7 minutes)
66. Solve for Y if 5Y+4=29
67. What is the sum of the coefficients of the expansion of (x+5)(x-3)?

68. For 
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69. What value(s) of x satisfy: 3x(x+5)-4(x)+(5x^2)-4=42?

70. If x+y=10 and xy=24, then what is the absolute value of x-y?

71. What are the solutions for c to 
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72. What is the coefficient of the X^3 term in the expansion of (4X-1)^4?
73. If a=3b, b=20c, c=7d, and 5d=4e, what is the ratio of a to e?
74. What is the sum of coefficients of the expansion of (2x+7)(3x+5)(4x+2)?

75. What is the sum of the coefficients in the expansion of (1w+2x+3y-2z)^4?
Part VIII: Word Problems (15 minutes)
76. What is the product of the number of sides in a nonagon by the number of degrees in one angle of an equilateral triangle by the number of weeks in a year?

77. When 7 more than my favorite number is multiplied by 3 more than my favorite number, the result is four less than the square of my favorite number. What is my favorite number?

78. I have $3.60 in pennies and dimes. If I have ten times as many pennies as dimes, how many coins do I have?

79. The distance from A to C is the same as the distance from C to D. I drive from A to C at 55 mph and from C to D at 45 mph. If the three are in a straight line and it takes me 6 hours to get from A to D, how far is the distance from A to D?

80. If n is a perfect square and q is a perfect cube with 250q dividing evenly into n, what is the smallest value for the square root of n?

81. I go on a road trip for a week. I travel a certain amount of miles the first day. I then travel 15 more miles the second day. It travel twice as many miles the third day as I traveled the second day. I travel 75% as far the fourth day as I do the third day. I travel 20 miles fewer the fifth day than I do the fourth day. I travel 40 miles more the sixth day than I do the seventh day. I travel 150% as far the seventh day as I do the sixth day. If I travel 210 miles the seventh day, how far did I travel in total?

82. Farmer Ben buys tomato plants for his garden. If he bought one more tomato plant, he could have planted them evenly in rows of 2, 3, 4, 5, 6, or 7. What is the least number of tomato plants that Farmer Ben could have bought?

83. Farmer Ben raised chickens and cows. One day, a fox eats half of his chickens. He then counts 10 heads and 15 legs. How many chickens did Farmer Ben have originally?

84. If today is Tuesday, what day of the week will it be in 576 days?

85. Eho and Biff are climbing up a mountain that is 5000 steps high. Each minute, Eho takes 5 steps and Biff pulls his back 2 steps. What is the minimum number of hours it will take Biff and Eho to climb the mountain? Express your answer as a decimal rounded to the nearest tenth. 
86. My favorite number is 7 more than a multiple of 13 and 5 more than a multiple of 12. It is also the smallest number that fits this description. What is my favorite number?

87. In 1972, a trolley started a day with no passengers. At the first stop, 20 passengers got on. At the second stop, 30 passengers got on and 5 got off. At the third stop, 23 passengers got on and 17 got off. At the sixth stop, nobody got off and there were 52 passengers waiting to get in line. If the trolley was full after 75% of the passengers waiting at the third stop got on, how many people does the trolley hold?

Part IX: Other (Statistics, Logical Reasoning, Series, etc.) (10 minutes)
88. If a ball is dropped from a height of 8 feet and bounces to ¾ of its previous height, what is the total distance it will travel?

89. If TIME+LIFE=TREES, what is the largest possible value of S?

90. What is the sum of the digits of 11^4?
91. If an arithmetic sequence has a 7th term of 36 and a common difference of 4, what is the sum of the first 6 terms?

92. Resting on an edge on a scale, a cub weighs 3 pounds. How much does it normally weigh?

93. I wanted some cookies and went into a bakery. If I bought seventeen, I paid $26. If I bought 900, I paid $39. If I bought only 8, I paid $13. How much could it cost me to buy a thousand?
94. What is the next term in the sequence 3, 5, 7, 9, 11, 13, …?

95. 32 teams are in a tournament. The teams are randomly paired up and play each other. The winner advances and the loser is removed from the tournament. This process repeats until a winner is declared. How many games are played?
96. What is the next term in the sequence 16, 24, 36, 54, …?

This is used for questions 97-99: An investigation was launched against A, B, and C. If they each made the following statement:

A: B is guilty.

B: C is lying.

C: A is innocent or I am lying.

97. Who is innocent if one of them is lying?

98. Who is guilty if two of them are lying?

99. Who is guilty if all three of them are lying?
100. What is the next term in the sequence 3, 4, 7, 12, 19, …?

Bonus Questions (no time limit, you either get these or you don’t, no answers included).

Note: These questions are purely for my own personal amusement.
1. If you got a hundred percent on this test, how many letters would your first name have?
2. “100 bottles of beer on the wall, 100 bottles of beer. Take one down, pass it around, 99 bottles of beer on the wall. 99 bottles of beer on the wall…1 bottle of beer on the wall, one bottle of beer. Take it down, pass it around, then go buy some more.”
a. Why would you get arrested if you followed this song?

b. If I can sing at the rate of one word per minute (and a number counts as a single word), how long would it take me to sing this entire song?

3. Calculate by hand: 102374x1209347.
4. By how many years, on average, would your lifespan be reduced if you personally jumped off a cliff on January 1, 2008 (You may go online to research for this question. If you go online to research, list the complete URL of any sources that you used).
5. Theresa makes 10 neat stacks of cups with one cup each. She throws a cracked teacup at the stacks because she is mad. How many teacups does she have left?
6. Buddha was born a long time ago. Confucius was also born a long time ago. According to me, how many days apart were they born? (You may go online to research for this question. If you go online to research, list the complete URL of any sources that you used)

7. Create a solvable word-math equation (see number 89 in “Other” for example) that explains the extinction of the dinosaurs. You may use division, multiplication, addition, or subtraction. For multiplication and division, you may need to show your work to make the equation solvable. Provide your answers with the equation. Your equation must have a unique solution.
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