Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Gemini Test – Theta Division

 (1.)
Change to exponential form.
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  which means it is between 1 and 2.


Answer: B
1 and 2

(2.)
0C temperature cooling creates an exponential curve



coffee 1500 – 1 minute



coffee 1400 – 3 minute and so on.


Answer: C
exponential

(3.)
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Answer: D
This is a hyperbola.  Symmetry with respect to x-axis, y-axis, and orgin.

(4.)
Example:
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Can always rationalize a cube 


Answer: D
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(5.)

[image: image6.wmf]1510

()32,1

Pxxxwhendividedbyx

=++-




[image: image7.wmf]11000030000000002

111114444444444

1111144444444446



Answer: D
6

(6.)
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Use matrices or elimination or substitution.


Answer: B
121

(7.)
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Answer: C

(8.)
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(9.)
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(10.)
Octant

Coordinate
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                                                   2200 miles total

	
	Rate
	Time
	Distance

	East of Chattanooga
	290mph
	t
	290t

	West of Chattanooga
	260mph
	t
	260t

	Total
	
	
	2200 miles




290t + 260 t = 2200



        550 t = 2200




  t = 4

(12.)

	
	Principal
	Rate
	Time
	Interest

	@ 10%
	x
	.10
	10
	X

	@12%
	1000-x
	.12
	10
	1.2(1000 - x)

	Total
	1000
	
	
	$1040


x + 1.2(1000 - x ) = 1040

x + 1200 - 1.2 x = 1040

-0.2x + 1200 = 1040

-0.2x = - 160

x = 800




Amount invested @ 10 % was $800.

(13.)
Half-life of 3 days and the amount of time.
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(14.)
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Definition  All Reals


 x     y


 0     3


 3     0


-3     6

Answer: B
D={all reals}

(15.)
(x + 3) (x – 3) = 16



 x2 – 9 = 16



       x2 = 25

        x =   5


Answer: D
x = 5

(16.)
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Answer: A
(2, 2) (6, 8)

(17.)
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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(18.)
Definition


Answer: B
I, II, III

(19.)
B

  C





       D

        E


Answer: E

(20.)
4,  6,  9, 14,  23, 40, 73, 138



  2    3    5    9   17  33   65



     1   2     4    8   16   32

Answer: A
138

(21.)

         P


    Q


         S


 R


Answer: D
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(22.)
h = 4 cm
r = 3 cm
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Answer: C
42(in2
(23.)
Definition of a reflection point.


Answer: B 
(-2, 5)

(24.)
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.

Answer: A
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(25.)
f(x) = x + 1


f(f(f(x))) = f(f(x +1)) = f((x + 1) +1) = (((x + 1) +1) + 1) = x + 3


Answer: D
x + 3

(26.)
Circle touches the hyperbola at the vertex.  The vertex is ((3, 0).  The equation of circle and the hyperbola are both centered at the origin.  Therefore, the radius of the circle is 3.  Hence, the equation of the circle is 
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Answer: D
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(27.)
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The answer is 1.

(28.)
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


Answer: C
200

(29.) Find the reflection of (1, 5) through the line x + 2y = 5.


The reflection of (1, 5) through x + 2y = 9 lies on the line perpendicular to it.  That line has equation y - 5 = 2( x - 1) or y = 2x + 3.  The reflection of that point is also equidistant from the line.  So the line segment that connects (1, 5) and the reflection point (x, y) is bisected by x + 2y = 9.

Solving the system  x + 2y =9




x + 2y =9

                                  2x - y = -3          2(2x - y = -3)
          4x - 2y = -6









          5x       =  3       x = 3/5

The intersection of y = 2x -3 and x + 2y = 9 is 
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. This is the midpoint of the segment that is perpendicular to  x + 2y = 9.  Using the midpoint formula:
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The answer is ( 1/5, 17/5)

(30.) In an isosceles trapezoid, when any given angle is chosen, then there are two choices for the supplement to that angle.

Consider this diagram:   If A is chosen, then B or C is its supplement.




   If B is chosen, then  A or D is its supplement.




   If C is chosen, then A or D is its supplement.




   If D is chosen, then B or C is its supplement.

P(A) = 1/4    P(B or C, given A) = 2/3 and P( A and (B or C) is 1/4 * 2/3 = 1/6.

Since there are 4 possibilities as listed, the answer would be 4 * 1/6 or 2/3.

The answer is 2/3
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