Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Gemini Test – Alpha Division

1.)
Answer: C
r = 10
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2.)
Answer: E
(4, 
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To convert from polar coordinates from rectangular coordinates
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 is equivalent to 1700 in quard. 2, thus 
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3.)
Answer: C
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Vector from A(7, 2) to B(4,-8) ordered pair that rep. vector
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4.)
Answer: D
r = 4
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Hyperbola eccentricity

5.) 
Answer: B
121
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Use matrices or elimination or substitution.

6.) 
Answer: B
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7.)
 Answer: A
138

4,  6,  9, 14,  23, 40, 73, 138
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8.)
Answer: C
2.4
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9.)
Answer: E
3ln10
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10.)
Answer: A
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11.)
Answer: C
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3 down to the focus, 3 up to the directrix, and line is horizontal.  (
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12.)
Answer: C
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13.)
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Now let A = xy   and C = 
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Since x+y = 2    then y = 2-x and 

A = x(2- x) = - 
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x

+2x    The graph of this is a parabola with vertex at (1, 1).  Therefore the maximum value of A is 1.

Then C =
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If C = 
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  Then the graph of C is a vertex that opens up with vertex at (1, 7).  The minimum value of C is 7.

If AC = -105      Here are the possible values of A and C:  (1, (3, (5, (7, (15, (21, (35, (105.  This is on the assumption that A and C are integers.

Then since A has a maximum value of 1, then A could be 1, -1, -3, -5, -7, -15, -21, -35, -105.

Since C has a minimum value of 7, then C could be 7, 15,  21, 35, 105.

Looking at the possibilities from here-- If AC = -105, then A could not be 1 because C would have to be -105; If A = -1, then C = 105.  This appears possible.  If A = -3, then C = 35.  This appears possible. If A = -5, then C = 21.  This appears possible.  If A = -7, then C = 15.  This appears possible.  If A = -15, then C =7.  This appears possible.

So in my way of thinking there are 4 possible values for xy:  -3, -5, -7, and -15.

The problem says there are two possible values for xy, so I'm missing the boat somewhere.

I did this problem on the calculator and I found the values of x and y for this problem.  There were two solutions.  The product of both was -7.  So that means that xy is -7 for sure.  But what is the other possibility?  How do you find any solutions without the calculator other that what I have done?  The answers are irrational and I only get one possible product for xy anyway.

So, I say the answer is E.  Not any of these.

14.)
Answer is A.



[image: image24.wmf]2

2

2

2

7

461

(46)

4951

24(1)24()

100100

2451423317

1010

634334

105

y

y

y

y

éù

=-

êú

+

ëû

=-=

==

==

g

ggggg


15.)
Answer: C
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16.)
2 red marbles, 3 green marbles, and 4 blue marbles.

Probability of exactly two the same color when 3 marbles are chose without replacement =

P(2 red and any other color) + P( 2 green and any other color) + P ( 2 blue and any other color) =
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17.)
Answer: A
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mode = 14

median = 38

range = 77

Since the mode is 14, range is 77, and median is 38, the following has to be the set of nine numbers.


14, 14, 36, 37, 38, 88, 89, 90 ,91

Now add up all the numbers to equal 497.  This mean the answer has to be 
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 because there is a data set of nine numbers.

18.)
Answer: A
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a. There is only a 50-50 chance of having a girl.

b. 
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19.)
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Answer: A
3

20.) 
Answer: C
200

Example of a palindrome:
40104

You see that the numbers are 

mirroring around the number 1.


Here is the list the palindrome end in these numbers.


4, 8, 12, 16, 24, 28, 32, 36, 44, 48, 52, 56, 64, 68, 72, 76, 84, 88, 92, 96


There are a total of 20.  So 20 * 10 = 200.


The numbers 20, 40, 60, 80, and 00 do not work because they end in 0.

21.) Answer: B



       y = ( x + 8


y = 3x


  8






        8
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22.)
Answer: B
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23.)
Answer: E
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24.)
Answer: B
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25.)
The theoretical probability of getting heads when you toss a coin is 1/2.

The Law of Large Numbers states that the more times an experiment is performed the closer the experimental probability comes to the actual probability.

In game one, you win if you toss between 40% and 60% heads.  In the long run your chances of 50% heads is very likely.  Therefore you should toss 500 times.

In game two, you win if you toss over 75% heads.  This is not likely in the long run.  So you should throw as few tosses as allowed (in this case 50 tosses).

The answer is D.  500 times for game one and 50 times for game 2

26.)
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So by using Pascal’s Triangle you can get A as your answer.


[image: image40.wmf]
Answer: A 

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?


The angle bisector of the triangle goes through the center of an inscribed circle.

The tangent of 15 degrees = (1 - cos 30)/sin 30 = 
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The answer is B.

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? 


For the geometric progression, let a = 1st number, ar = 2nd number and ar^2 = 3rd number. Then a + ar + ar^2 = 35

For the arithmetic progression, let a -1 = 1st number, a-1 + d = 2nd number, and a-1 + 2d = 3rd number.

Also, ar - 2 = 2nd number and ar^2 - 8 = 3rd number in the arithmetic progression.
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Solving both equations for d:
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Simplifying and putting in standard form gives:
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  then  multiplying each side by 2 gives
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.  The sum of the 3 numbers in geometic progression was 35.  So 
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the result is 3ar = 30.  The second term is ar.  So ar = 10.

The answer is B.

29.)
Answer:
D
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Then by substituting this into the original equation, this is the result. 
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By factoring,
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30.)
There are 4!(or 24)ways to arrange the letters in envelopes.  Let's consider the number of ways in which no letter is in the right envelope.

Let the envelopes be recognized as A, B, C, and D.  Let their corresponding letters be designated a, b, c, d.

Consider these arrangements of the letters in [A, B, C, D] in that order.

{b, a, d, c}
{b, c, d, a}
{b, d, a, c}
{c, a, d, b}
{c, d, a, b}




{c, d, b, a}
{d, a, b, c}
{d, c, a, b}
{d, c, b, a}

There are 9 arrangements in which no letter is placed in the right envelope.  That means there are 15 arrangements in which at least one letter is in the right envelope.

The answer is 15/24 or 5/8.

The answer is C.
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