Mu Alpha Theta National Convention:  Hawaii, 2005

Gemini Test –Alpha Division

1. Find the radius of the circle given by the equation 
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A) 8
B) 2
C) 10
D) 100
E) NOTA

2. Find the polar coordinates of the point whose rectangular coordinates are (-2, 2
[image: image2.wmf]3

).

A) (-4, 
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D) (-4, 
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E) NOTA

3. Which of the following is equivalent to the vector from the point  (7, 2) to the point (4, -8)?

A) <3, 10>
B) <3, -6>
C) <-3, -10>
D) <-3, -6>
E) NOTA

4. Determine the eccentricity of the conic represented by 
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A) 
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B) -1
C) 
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D) 
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E) NOTA

5. Min's coin collection contains only nickels, dimes, and quarters, and has a total value of $16.50.  If the value of the quarters is $0.75 less than twice the total value of his nickels and dimes and the total number of dimes and quarters is two less than twice the number of nickels, how many coins are in his collection?

A) 100
B) 121
C) 132 
D) 150 
E) NOTA

6. If  
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D) 
[image: image17.wmf]1

y

z

+


E) NOTA 

7. What is the next term of the sequence: 4, 6, 9, 14, 23, 40, 73, ___?  
 
A) 138
B) 148
C) 158
D) 142
E) NOTA 

8. What is the shortest distance from the origin to the line 4x + 3y = 12?

A) 2 units
B) 3.2 units
C) 2.4 units
D) 1.2 units
E) NOTA

9. What is the sum of all values of x satisfying 
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A) 2 ln 10
B) 5 ln 10
C) 30
D) ln 2
E) NOTA

10. What is the value of sin 255(?

A) 
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B) 
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C) 
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D) 
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E) NOTA

11. A parabola has a vertex of (1, -5) and its focus is (1, -8).  Find the equation of the parabola’s directrix.

A) x = - 2
B) y = 2
C) y = - 2
D) x = 4
E) NOTA

12. Find the length of the tangent line segment from the point (10, 0) to the conic section 
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A) 12
B) 13
C) 
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D) 
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E) NOTA

13. If x + y = 2 and x4 + y4 = 226, xy can have two possible values, a and b. Evaluate: 
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A) 24
B) 32
 C) 42
D) 22
E) NOTA

14. In a triangle with sides measuring 4 cm, 6 cm, and 7 cm, what is the length (in cm) of the largest angle’s bisector? 

A) 
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D) 
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E) NOTA 

15. The operation 
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A) 0
B) -1
C) -2
D) 2
E) NOTA

16. A bag contains two red marbles, three green marbles, and four blue marbles.  When three marbles are drawn simultaneously, what is the probability that exactly two of them are the same color?

A) 
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E) NOTA

17. In a nine-element data set of integers from 0 to 100 inclusive, the mode is 14, the median is 38, and the range is 77.  What is the largest possible value of the mean? 

A) 
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B) 54
C) 
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D) 
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E) NOTA

18. In a letter to an advice columnist a woman stated that she had just given birth to her 
eighth child, and all were girls.  Her doctor had assured her that the chance of her eighth child being a girl was 1 in 100.  Before the birth of her first child, which answer (a, b) best approximates the probability

a) that her eighth child would be a girl?
b) that her first 8 children would all be girls?

A) 0.5, 0.0039

B) 0.0039, 0.0039
C) 0.5, 0.5

D) 0.0039, 0.4

E) NOTA

19. The two legs of a right triangle have lengths of 4 and 
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A) 3
B) 
[image: image43.wmf]85


C) 
[image: image44.wmf]5

3


D) 
[image: image45.wmf]119

3


E) NOTA 

20. How many five-digit palindromes are divisible by four?

A) 250
B) 180
C) 200
D) 240
E) NOTA 

21. What is the area of a triangle bounded by the x-axis and lines x + y = 8 and 3x – y = 0?

A) 48
B) 24
C) 12
D) 32 
E) NOTA 

22.  If 
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A) 
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B) 5
C) 
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E) NOTA 

23. If (a, b) and (c, d) are on the line with equation y = mx  + k, which of the following gives the distance between (a, b) and (c, d) in terms of a, c, and m?

A) 
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D) 
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E) NOTA 

24.  What values of b satisfy 
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A) ln 10

B) ln 3
C) ln (–10), ln 3

D) ln 2

E) NOTA

25. There are two games involving flipping a coin.  In the first game you win a prize if you can throw between 40% and 60% heads.  In the second game you win if you can throw more than 75% heads.  For each game would you rather flip the coin 50 times or 500 times?

A) 50 times each
B) 500 times each
C) 50 for the first and 500 for the second 

D) 500 for the first and 50 for the second
E) NOTA 

26. When
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 is expanded with like terms combined and arranged in descending powers of x, what is the eighth term?

A) –26,730
[image: image57.wmf]47

xy

 
B) 26,730
[image: image58.wmf]47

xy

 
C) 26,730
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D)-26,730
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E) NOTA

27. A board leaning against a fence makes an angle of 30( with the ground.  If the board is 4 feet long, what is the diameter (in feet) of the largest pipe that will fit between the board, the fence, and the ground?

A) 
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B) 2(
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D) 2(
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E) NOTA

28. Three numbers whose sum is 35 are in geometric progression. If one is subtracted from the first number, two from the second number, and eight from the third, the results will be an arithmetic progression.  What is the second number in the geometric progression? 

A) 5
B) 10
C) 10 or 20
D) 5 or 20
E) NOTA

29. What is the sum of all values of x that satisfy 
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D) 4(
E) NOTA

30. Four letters and envelopes are addressed to four different people.  If the letters are randomly inserted into the envelopes (one per envelope), what is the probability that at least one will be inserted in the correct envelope? 

A) 
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E) NOTA 
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