13th Annual Milton Math Tournament

February 25, 2006
Junior Varsity Written Test

1. Solve the following for x:  
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A)  1

B) 
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C) 3

D) 6

E) 
[image: image3.wmf]3

19


[image: image4.png]



2. Seung-Hwan wants to store some of his rubber beach-balls from his collection in a large cubical metal container in his back yard.  It's important to him that the balls stay fully inflated at all times, so he has determined that he can fit exactly 8 of the beach-balls with a diameter of 2 feet each into the container with no room to spare.  However, after thinking it over, he decides that he has enough room in the very center of this container to fit one more beach-ball.  What would be the diameter of the largest beach ball that could fit in the center of this box, once the other 8 beach-balls are in there?
A)  
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E)  2
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3. Find the volume of a right regular octagonal pyramid if the side lengths of the base are all 2 and the height of the pyramid is 
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D)  64

E)  
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4. Which ancient society wrote their numbers in base 60?
A)  Babylonians 
B)  Chinese
    C)  Egyptians
D)  Greeks  
   E)  Mayans
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5. What would 
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 be in base 60 (sexagesimal) notation?  Allow the semicolon to separate integers from fractions, and allow the comma to separate all other sexagesimal places.

A)  0 ; 1 , 1440
B)  0 ; 2 , 5  
C)  0 ; 5, 2
D)  0 ; 2 , 30
E)  0 ; 2 , 1800
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6. Simplify 
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A)  
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B)  
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E)  
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7. Three numbers A, B, and C are equidistant from each other and have a sum of 291.  In addition, the product of A and C is 8833.  Find C.

A)  103
B)  111
C)  113
D)  121
E)  123

8. Suppose 30 of Mrs. Price's AP Calculus AB students took a test on area/volume last Friday.  Mrs. Price decided to try something different this time, so she awarded only the top 5 scores an A on the test, regardless of how the distribution fell.  Jelena was very nervous about this test and she really wanted to get an A, so she promised in advance to baby-sit Mrs. Price's 2-year old son, Jeffrey, every weekend for the next 10 years in exchange for one of the A's, regardless of her grade on the test.  Although Mrs. Price is not easily bribed, she simply couldn't resist the temptation of 10 years of free babysitting, so she agreed.  Each student had an equal chance of getting one of the A's, with the exception of Jelena, who's chance of getting an A was 100%.  Once the test was over, some of the students anonymously complained to Mr. Tesch about the situation.  If Mr. Tesch shows up at Mrs. Price's room the next day and pulls a random student out in the hall for questioning, what is the probability this is one of the students that earned an A on the test?
A)  
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[image: image26.wmf]15

2



C)  
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9. Let an be the nth integer in the Fibonacci Sequence.  Let x and y be the first two integers (not necessarily consecutive) such that x = ax and y = ay.  If x < y, calculate the following:
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A)  1

B)  2

C)  3

D)  4

E)  5
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10. Mo is a pyromaniac sugar addict.  So today he decides to melt caramel cubes instead of plastic forks.  Each caramel cube is 2cm×2cm×2cm.  To make candy apples, each apple must have a caramel layer one centimeter thick.  Assuming that each apple is a perfect sphere with diameter 8cm, how many cubes are necessary to make 4 candy apples?  (Let π = 3 for this problem.)

A)  2

B)  32

C)  122
D)  250
E)  366
 



11. If 
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, find y.

A)  0

B)  2

C)  
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D)  4

E)  16
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12. Jeff and Tianyi are running on a circular path.  Tianyi is a bit faster and she can run a full circle in 3 seconds less than it takes Jeff.  Tianyi runs past Jeff every 90 seconds.  How many seconds does it take for Jeff to complete one revolution around the path?

A)  3

B)  9 

C)  15

D)  18

E)  21
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13. Joseph went trick-or-treating on Halloween.  His extra-large plastic pumpkin holds up to 500 pieces of candy.  Rather than eating the candy, Joseph decided to sit on the floor and remove the candy from the pumpkin in groups.  He found that when he removed the candy from the pumpkin in groups of either 2, 3, 4, 5, or 6 pieces at a time, there was always 1 piece of candy left in the pumpkin.  However, it he removed the candy 7 pieces at a time, there were none left.  How many pieces of candy did he have?
A)  121
B)  241
C)  301
D)  361
E)  481
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14. Find the remainder when 853,624,187,558,619 is divided by 11.

A)  2

B)  4

C)  6

D)  8

E)  10

15. Consider the statement, "if something is a dog, then it has a tail."  Find the contrapositive of the inverse of the converse of this statement.

A)  if something is a dog, then it has a tail

B) if something has a tail, then it is a dog

C) if something is not a dog, then it does not have a tail

D) if something does not have a tail, then it is not a dog

E) all dogs have fleas
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16. Jeffrey has 120,000 rubber duckies, numbered 1 through 120,000 in a row.  He decides to conduct an experiment with his ducks.  First he removes every other duck starting with the first one.  Then he repeats this, starting with the first duck again.  He continues this process over and over until he is left with one rubber ducky.  After this, he is ready for bath-time.  What was the number of the rubber ducky that got to take a bath with Jeffrey?
A)  32,678
B)  65,536
C)  75,000
D)  100,000
E)  120,000
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17. Find the coefficient of vwx3yz2 in the expansion of (v + w + x + y + z)8.
A)  1

B)  8

C)  28

D) 112 
E)  3360
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18. John is traveling on the curve 
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 eating chocolate and Elise is traveling on the line y = -9x – 7 eating peanut butter.  If they are in the third quadrant at the time when Elise yells "Hey, your chocolate is in my peanut butter!" and John yells, "Hey, your peanut butter is in my chocolate!", what is the point at which the peanut butter cup is created?
A)  (-10, 83)
         B)  
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      C)  
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  D)  (-1, -10)

E)  (-1, -16)
19. Solve for x:  
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A)  -1

B)  0

C)  1

D)  2

E)  3
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20. How much wood would a woodchuck chuck if a wood chuck could chuck wood… at 
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 feet per hour and he had a time limit of one year (consider one year equal to 365 days) and the wood chuck must sleep 8 hours per day.  If wood is supplied to the wood chuck in logs that are right cylinders 20 feet in length with a radius of 2 feet, how many logs could the wood chuck chuck in one year?
A)  730 
B)  365
C)  200
D)  100
E)  73
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21. Find C if A, B, and C are each distinct single digit numbers and the following is true:
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A)  1

B)  2

C)  5

D)  8

E)  9
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22. Find the equation of the line tangent to the circle x2 + y2 + 6x – 4y + 3 = 0 at the point (-2, 5).
A)  x + y = 10
        B)  3x – y = -11
      C)  x + 3y = 13
  D)  x + 3y = 3          E)  10x – y = -32
23. Find the taxicab circumference of a taxicab circle with a taxicab radius of 4.

A)  4π

B)  8π

C)  16

D)  32

E)  64
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24. Find the area of a triangle with vertices (-6, 9), (4, 3), and (2, -2).

A)  31

B)  
[image: image53.wmf]986


C)  
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D)  37

E)  
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25. Suppose the point (-6, 5) was reflected over the line l and the image is (-4, 1).  Find the equation of l.
A)  y = -2x – 7
       B)  y = 2x + 13
   C)  
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26. [image: image1.wmf]18
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In the picture below, O is the center of the circle and AT is tangent to the circle at T.  If OA = 12 and the circle has a radius of 6, find the area of the shaded region.





A)  
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E)  18

27. In the product (36)(37)(38)(39)(40), if you were allowed to increase one of the numbers by one, the increase of which number would cause the greatest increase in the product?
A)  36

B)  37

C)  38

D)  39

E)  40
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28. Kurt and Jennifer start from the same point and bike in opposite directions towards two strategically placed pieces of very good pie.  Both of them reach their pie pieces in exactly 1 hour.  Kurt's speed was 30 mph and Jennifer's was 40 mph.  If each of them had originally gone in the other's direction, how many minutes after Jennifer reached her pie would Kurt have reached his?
A)  
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B)  10

C)  20

D)  35

E)  70
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29. Find the solution set of   |4x – 1| > |x + 2|

A)  x > 1
  B)  
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30. "Fred" is a right regular 15-gon pyramid has base edge lengths of 2 and a volume of 20.  If "Gus" is similar to "Fred" and the base edge lengths of "Gus" are 4, find the volume of "Gus".

A)  40

B)  80

C)  120

D)  160

E)  200
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32. The grades for Mrs. Price's Calculus course are weighted as follows, with each item being worth that percent of the overall grade:

Homework 10%
Projects 10%


Quizzes 20%

Notebook 5%


Tests 40%

Final Exam 15%

Currently, Sam has the following averages:


Homework:  100%

Quizzes:  70%

Notebook:  80%

Tests:  70%


Projects:  90%
What percentage does Sam need to get on his final exam in order to finish the semester with an 80% average?

A)  60

B)  70

C)  80

D)  90

E)  100  

33. Sarah loves to shoot baskets, but she is not very good at it.  Currently, she has a 20% chance of making a basket on any free-throw attempt.  If she attempts 5 free throws, what is the probability that she missed at least one?
A)  
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34. A right triangle has vertices A(0, 0, 0), B(0, 3, 0), and C(0, 0, 4).  The triangle is rotated around the y-axis.  Then the same triangle is rotated around the z-axis.  What is the sum of the volumes of these two figures?
A)  7π

B)  9π

C)  16π
D)  27π
E)  28π  
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35. How many times does the graph of the polynomial w(x) = x4 – x3 – 5x2 – x – 6 cross the x-axis?
A) never
B)  1 time
C)  2 times
D)  3 times
E)  4 times
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36. Find the digit represented by 'a' in the following sequence:  

4, 14, 1114, 3114, 132114, 1113122114, 311311222114, 132113a1322114…

A)  1

B)  2

C)  3

D)  4

E)  5

[image: image82.png]



37. An old limerick goes:  "Brothers and sisters I have none, but this man's father is my father's son."  Who is being referred to by "this man"?

A)  my grandson
B)  my son
C)  my nephew
D)  myself
E)  my father

38. In the quadratic equation x2 + ax + b = 0, if a and b are randomly selected positive integers less than or equal to 10, what is the probability that once the equation is solved, the solution(s) will be integers?

A)  
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39. Milton H.S. has around 500 sophomores.  
410 are taking world history

390 are taking world history and lit/comp
450 are taking lit/comp

240 are taking world history and Spanish I

260 are taking Spanish I

244 are taking lit/comp and Spanish I
65 are taking art


35 are taking art, world history, and lit/comp

10 are taking art and Spanish I
7 are taking art, world history, and Spanish I

47 are taking art and lit/comp

2 are taking art, lit/comp, and Spanish I

54 are taking art and world history
230 are taking world history, lit/comp, and Spanish I
5 are taking all four of these courses

How many sophomores are not taking any of these courses?

A)  3

B)  17

C)  21

D)  43

E)  50
[image: image89.png]



40. What would a math test be without a sudoku puzzle?  Remember that the numbers 1 – 9 must each appear once in each row, column, and 3 by 3 outlined square.  Find 'a' in the puzzle below.  
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A)  2

B)  6

C)  7

D)  8

E)  9







31.  Given that f (x) has the graph as shown    


       to the right, which of the following is      


       the graph of f (|x|)?














A





T





O








_1193803929.unknown

_1196574856.unknown

_1197137643.unknown

_1197824705.unknown

_1197824783.unknown

_1199598050.unknown

_1202096839.unknown

_1197824831.unknown

_1197871298.unknown

_1197824764.unknown

_1197824751.unknown

_1197289004.unknown

_1197806610.unknown

_1197806676.unknown

_1197805457.unknown

_1197288384.unknown

_1197288979.unknown

_1197288994.unknown

_1197288363.unknown

_1196754708.unknown

_1196938819.unknown

_1197137393.unknown

_1197137613.unknown

_1197137259.unknown

_1197137273.unknown

_1196754724.unknown

_1196754668.unknown

_1196754690.unknown

_1196574908.unknown

_1196572272.unknown

_1196572406.unknown

_1196574829.unknown

_1196572396.unknown

_1193805033.unknown

_1193805297.unknown

_1193804514.unknown

_1191062868.unknown

_1193457407.unknown

_1193457427.unknown

_1193457441.unknown

_1193457412.unknown

_1191987862.unknown

_1191989427.unknown

_1191989433.unknown

_1191988032.unknown

_1191062965.unknown

_1191987653.unknown

_1191063107.unknown

_1191062914.unknown

_1191040401.unknown

_1191055900.unknown

_1191062846.unknown

_1191055755.unknown

_1189591349.unknown

_1189828369.unknown

_1189828431.unknown

_1189828497.unknown

_1189828406.unknown

_1189591425.unknown

_1189591279.unknown

