12th Annual Milton Math Tournament

November 20, 2004
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Junior Varsity Written Test

1. A length of 
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A) 
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B) 2

C) 2.5

D) 3

E) 
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2. If 
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 find x2.

A) 1

B) 4

C) 9

D) 16

E) 16/3
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3. Who is the irrational number that is the base of the natural logarithm named for?

A) Euclid
B) Einstein
C) Euler
D) Adam Tart

E) Eratosthenes
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4. The sum of two numbers is 7 and the product is 25.  What is the sum of their reciprocals?
A) 
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5. Simplify i2004 if i2 = -1.

A) i

B) -2

C) –i

D) 1

E) 2
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6. If α is defined by x α y = x2 + y2 and β is defined by w β v = (w – v)2, then what is 

(18 β 15) – (15 α 18) equivalent to?

A) -180
B) 360

C) 720

D) -540
E) -220
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7. Solve the following equation for x:


(25)x+1 = (
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)x-3

A) 
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B) 
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C) 5 

D) no solution

E) none of these
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8. If the contrapositive of the statement p ( q is false, then:

A) The statements is true.

B) The inverse is false.

C) The converse is true.

D) Both B and C are correct.

E) None of the above
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9. Square ABCD has a diagonal of length 
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 and the white ring with has an outer radius equal to its inner diameter.  If the ring is inscribed in the square, find the shaded area.
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10. Chloe, Alice, and Xiang are all making yearbook pages for the Milton Aerie. Together, Chloe and Alice can make 2 pages in 5 days. (Consequently, those pages are mainly pink.) Alice and Xiang can do 3 pages in 20 days. Chloe and Xiang are able to create 1 page in 4 days. If the great triumvirate worked together (all three girls), in theory, how many pages could they do in 80 days?
A) 32

B) 40

C) 64

D) 16

E) None of these
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11. Given 
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is the largest of its solutions.
A) 81

B) 196

C) 256

D) 289

E) 1156
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12. If  Ω(m, n, o) = 
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, what is the value of Ω(9, -1, 8)?
A) 
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B) 22

C) 12

D) 24

E) None of the above
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13. The Lantukh family is made up of eight people. One night, they gather for a family dinner at their uniformly circular, eight place dinner table. In how many ways can the Lantukh family sit if the two parents must sit together?
A) 20

B) 60

C) 120

D) 720

E) 1440
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14. Simplify 
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A) 
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B) -
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C) 1

D) -1

E) 
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15. For how many n in {1, 2, 3, …, 100} is the tens digit of n2 odd?
A) 10

B) 20

C) 30

D) 40

E) 50
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16. The ages of Tyler and Jon now total 49 years.  Jon's age now is twice the age that Tyler's was when Jon's age was the same as Tyler's is now.  How many years old is Jon? 
A) 18

B) 21

C) 28

D) 29

E) 31
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17. Given that a “perfect” number is one whose factors conveniently sum to the original number. Find the second lowest “perfect” number. (Notice: the number itself can obviously not be considered a valid factor, otherwise it just wouldn’t make any sense.)

A) 76

B) 36

C) 6

D) 32

E) 28
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18. The Pantazopoulos Clan has four children, all with curly hair.  The children have a .8 chance of needing glasses when they are born. What is the probability that exactly three of the curly haired children will need glasses?
A)
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19.  Find 
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C) 1

D) 
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E) None of the above
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20. If x2 – 3x – 21 = y and x2 – 4x – 18 = y, what is the product of

(x – 5)(x – 7)(x + 2)(x + 3) in terms of y?

A) 2y

B) y2 + 3y – 18
C) y2 + 3
D) y2

E) y2 + 8y – 33
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21. How many real solutions can be found for x in the equation 
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A) 0

B) 1

C) 2

D) 3

E) 4
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22. How many distinct new “words” can be produced from the letters of VASILIOS?
A) 40320
B) 10080
C) 5040
D) 70

E) None of the above
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23. The center of a sphere is at (4, 6, 3) and a point on the surface is (6, 10, -1). What is the surface area of the sphere?
A) 140(
B) 144(
C) 148(
D) 100(
E) 196(
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24. What is 1234 + 4321 in base 5?
A) 11340
B) 10010
C) 10100
D) 11110
E) 12010
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25. x = Number of 4 digit integers that have an integer square root
      y = Number of 5 digit integers that have an integer square root

      Find x – y
A) -181
B) -149
C) -99

D) -64

E) 0
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26. The diameter of a circle is 1.  Find the circumference.
A)  γ

B)  ε

C)  λ

D)  π

E)  τ
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27. Sequence (an) is arithmetic.  Sequence (bn) is geometric.

      If
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, then for any i,
A) ai > ai+3
B) ai > bi
C) bi+3 ≥ bi
D) B and C
E) A and C
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28. If i2 = -1, then find (i – i-1)-1
A) 0

B) -2i

C) 2i

D) 
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29. Joe is trying to make a donut shaped chocolate crème cake and a lemon flavored regular cake. The crème cake has a diameter of 10 inches and the hole has a diameter of 2 inches. If the height of the cake is 6 inches, then what is the volume of this delicious chocolate crème cake?
A) 144(
B) 72(

C) 6(

D) 288(
E) 63(
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30. A group of 180 high school students were surveyed to see if they were regular readers of Sports Illustrated, Rolling Stone, or ESPN magazines. It was found that 55 read Sports Illustrated, 40 read Rolling Stone, and 15 read both Sports Illustrated and Rolling Stone. 25 read both Rolling Stone and ESPN, 15 read both Sports Illustrated and ESPN, and 115 read either ESPN or Rolling Stone. 35 read none of these three magazines. How many of the students read ESPN but neither of the other two magazines?
A) 70

B) 65

C) 60

D) 55

E) 50
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31. If a and b are the roots of 7x2 – 2002x + 182 = 0, find 
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C) 11

D) 
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E) 13
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32. Die A is pink and has six faces. 2 of the faces have 0's and 4 faces have 9's on them. Die B is orange and has 6 faces, too. 2 of Die B’s faces have 11's and four faces have 3's. 2 players are going to play a game. The first player selects a die and rolls it. The 2nd player rolls the remaining die. The winner is the player whose die has the higher number on top. Suppose you are the first player and you want to win the game. Which die would you select?
A) Die A

B) Die B

C) either one – they all have equally likely chances of winning
D) Neither – the game is a lose/lose situation

E) Threeve (Three + five)
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33. Given that a circle of radius 6 contains an inscribed regular hexagon, what is the area of the region inside the circle but outside the hexagon?
A) 
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34. Evaluate 
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A) 580

B) 604

C) 640

D) 655

E) 12
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35. Given 
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C) 0.5
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E) 8
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36. Solve for x:


[image: image94.wmf](

)

)

19

)(log

125

(log

3

3

log

2

log

8

log

9

log

)

19

(log

)

361

)(log

(ln

5

3

4

3

x

x

e

=

ú

û

ù

ê

ë

é

-

+


A) 
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37. 
If 
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A) 310

B) 278

C) 320

D) 317

E) 26
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38. A train traveling between 2 towns arrives 9 minutes late when traveling at 36 mph.  When it travels at 27 mph the train arrives 39 minutes late.  What is the distance between the two towns?
A) 27 miles
B) 54 miles
C) 81 miles
D) 243 miles
E) None of the above
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39. A cube is filled with water and a rubber bouncy ball is placed inside the cube, such that it is exactly inscribed inside the cube. Find the volume of water remaining in the cube if one half of the diagonal of one face of the cube is 
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40. Let “ideal inscription” be a description of a cylinder inscribed inside a cone such that the height and radius of the cylinder are each half of their respective counterparts on the cone. 
If the ourtermost figure is a cone, and inscribed inside of this is a cylinder, and inside of this is a cone, and inside of this is a cylinder, and so on, and assuming that each cylinder is inscribed ideally and each cone has the same height and radius as the figured it is inscribed inside, find the volume of the third cone if the outer cone has a volume of 64 cubic units.

A) 1 units3
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