13th Annual Milton Math Tournament
February 25, 2006
Varsity Written Test
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A)  0

B)  2

C)  
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D)  4

E)  16
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2. 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.  Find the time it takes for Jeff to complete one revolution around the path.
A)  3 seconds
        B)  9 seconds
    C)  15 seconds
  D)  18 seconds
E)  21 seconds
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3. Find an equivalent expression for 
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4. What is the sum of all of the one's digits in the finite sequence 30, 31, 32, …, 32006.

A)  10020

B)  10031

C)  10032

D)  10033

E)  10039
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5. In the expansion of (j + e + n + n + i + f + e + r)2006, what is the sum of the coefficients of the monomials that do not involve f, i, or n?
A)  
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E)  24!
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C)  1
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7. In a game, one person is told to pass out 64 blue dollars and 3 pink dollars to 6 different people, making sure that each person receives at least 10 blue dollars.  All blue dollars are identical and the same with the pink dollars.  How many ways are there to do this?
A)  300
B)  7056
C)  9546
D)  27,720
E)  43,200
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8. Consider the system of equations:
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For what value(s) of α does the system not have a unique solution for x, y, and z?
A)  2

B)  2, -2
C)  2, -1
D)  
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9. 
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A)  0

B)  
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E)  does not exist

10. In triangle ABC, segments BD, AF, and CE all intersect at point P.  The following segments have the given lengths:  AE = 3, EB = 5, BF = 4, FC = 6, and CD = 5.  Find the length of AD.






A)  1

B)  
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C)  2

D)  3

E)  4
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11. Find the area of a triangle with vertices (-6, 9), (4, 3), and (2, -2).
A)  31

B)  
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D)  37

E)  
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12. Find the taxicab measure in t-radians of an angle in the same position as the Euclidean angle 
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B)  4

C)  6

D)  8π

E)  270
[image: image42.png]



13. Suppose the point A(-6, 4) is rotated 120˚ counterclockwise about the point (4, 8).  Find the image of A.
A) (6, -4)        B) (12, 1)        C) 
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14. Solve z4 = -16 for z.
A)  -2

B)  
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15. Find the angle between vectors a and b if 
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16. 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
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17. How many whole numbers between 1 and 100 inclusive can be written as a sum of integers constructed by using each of the digits 0 through 9 exactly once.  

For example, 0 + 1 + 52 + 3 + 4 + 6 + 7 + 8 + 9 = 90 is one.
A)  3

B)  4

C)  5

D)  6

E)  7
18. Mrs. Price is blowing bubbles for her son, Jeffrey.  After floating in the air for a few moments, the bubbles take the shapes of perfect spheres.  When they hit the floor, some pop immediately, some bounce for a moment and then pop, but some come to rest on the floor so that the bottom part is flat while the rest retains it's spherical shape.  Suppose a bubble came to rest on the floor as in the last case.  The radius of the spherical portion is 1 inch, and the height from the floor to the top of the bubble is 1.5 inches.  Find the volume of that funky shaped bubble.
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19. State the value of x in the following sequence:  3, 2, 1, 7, x, 1, 1, 8, 5, 2, 9, 8, …

A)  1

B)  2

C)  3

D)  4

E)  5
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20. Which ancient society wrote their numbers in base 60?

A.  Babylonians 
B.  Chinese
    C.  Egyptians
D.  Greeks  
   E.  Mayans
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21. 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

22. Let 
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 represent the combination of n things taken k at a time.  

Find 
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A)  0

B)  3998
C)  161700
D)  1331334000
E)  
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23. Kurt is out driving his sports car on Pear Street heading south at 100 mph.  Jennifer is out driving her jeep on Apple Street heading west at 50 mph.  Both are heading towards the intersection of Pear and Apple, but Kurt is currently 60 miles away from the intersection and Jennifer is currently 20 miles from the intersection.  If they both continue at their headings with constant speed, what will be the closest direct distance between them during the course of this drive?
A)  
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B)  
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C)  
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D)  10 miles
        E)  20 miles
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24. Find x if x = 
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A)  1

B)  2

C)  
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D)  3

E)  4
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25. Manuel lives 5 miles from Fantasyland High School, and there are no turns, stops, or traffic between his house and the school, so he can always drive at a constant speed.  On Tuesday morning, Manuel drove to school at his normal rate of 60 mph.  Once he got there, he realized that he had left his physics project that was due that day at home.  Oh no!  He immediately jumped back in his car, drove home at a rate of 80 mph, and drove back to school again at a rate of 80 mph.  What was his average speed for all three trips Manuel took to get to school?
A)  
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 mph
B)  70 mph
C)  72 mph
D)  
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 mph
E)  80 mph

26. If the letters in the word CALCULUS are rearranged to form a new word (any arrangement is considered a word, for example CCLLAUUS would be considered a word), what is the probability that the U's would be next to each other?
A)  
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27. Continuing problem number 26, if all possible new words were listed in alphabetical order, what would be the 3287th word on the list?

A)  SCCLUUAL       B)  SLACULUC      C)  LSUUCLAC
    D)  LULCUASC
 E)  UCALCUSL 
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28. Suppose there are 6 cards, each of which is colored red, yellow, or blue on one side.  The other side of each card has one of the symbols ☺, ♥, or ☼ on it.  Consider the statement, "Every yellow card has a ☼ on the other side."  To prove or disprove the statement, which of the following cards must be turned over and checked?


card 1

card 2

 card 3

  card 4

  card 5

  card 6

A)  card 3 only
B)  cards 3 and 6 only

C)  cards 2, 3, and 4 only



D)  cards 2, 3, and 6 only

E)  2, 3, 4, and 6 only
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29. In parallelogram ABCD, the lengths of AB and CD are both 4, the length of diagonal AC = 4, and the length of diagonal BD = 6.  Find the length of AD.

A)  
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B)  
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C)  3

D)  4

E)  5

30. There is a point (p, q) on the graph of f (x) = x2 and a point (r, s) on the graph of 
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 where both p > 0 and r > 0 and the line that passes through (p, q) and (r, s) is also tangent to both of those curves.  Find p + r.

A)  1

B)  2

C)  3

D)  4

E)  5
[image: image92.png]



31. The Milton Math Team writes such great problems that the ABC123 Testing Company offered to purchase the problems from an old test that they wrote but never used.  This test contained 31 problems and they went in order from easy to difficult.  Since ABC123 needs medium level problems more than easy ones, and easy problems more than hard ones, they decided to offer a payment as follows.  They set a price for the first problem, and then paid $5 more for each problem on the test up to and including the middle problem (question #16).  From that point forward they paid $10 less for each problem until the end.  If the total they paid was $3625, what was the value of the middle problem?

A)  $25

B)  $100
C)  $175
D)  $180
E)  $525
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32. The number 5349 in base 10 is equivalent to the number 12345 in base a.  Find a.

A)  5

B)  6

C)  7

D)  8

E)  9

[image: image94.png]



33. John is riding on an IT (a two-wheeled vehicle that's pretty nifty for people that don't feel like using their own legs for walking), but there is a pesky string wrapped around one of the wheels that is causing the left side of IT to travel at a slower rate than the right side of IT.  If IT is facing due north when IT starts moving, and the left side moves at a rate of 10 feet per second, and the right side moves at a rate of 
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 feet per second, and the wheels are 1 foot apart, how far west does the center of IT travel after 1 second?
A)  
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, find x.

A)  7 – i

B)  12 – i
    C)  1 – 3i
         D)  6 + 3i
    E)  10 + 2i
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35. 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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37. Find the sum of 0 and all solutions of 
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A)  -2

B)  0

C)  2

D)  4

E)  8
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38. ABED, DFGE, BGHC, and ACHF are all similar.  Find the ratio of AB to AD.





A)  
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C)  
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D)  2

E)  
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39. A spider and a fly are in a 12' × 12' × 30' room as shown in the diagram below.  The spider is on one 12' × 12' wall halfway between the adjacent walls and one foot from the floor.  The fly is on the opposite 12' × 12' wall halfway between the adjacent walls and one foot from the ceiling.  What is the shortest distance the spider can walk to get to the fly?





A)  
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 feet
B)  
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C)  40 feet
      D)  42 feet

E)  52 feet
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40. Find the sum 
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A)  0

B)  e3

C)  127
D)  
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41. 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
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