Alpha Applications Solutions

MA National Convention 2010


1.
A – 
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2.
A – 75mph.
Using the fact that average speed is the ratio of total miles traveled to total hours traveled, we can determine that 
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3. 
C - 
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4. 
D – 160 ft.
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The distance from the vertex o the focus is 80.
So, they must stand 160 &, away from cach other.




5. 
C – Circumcenter
The circumcenter is equidistant from all vertices of a triangle, since it is the center of the triangle’s circumscribed circle.

6. 
A – 1.5
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7. 
D – 
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8. 
E – NOTA (5)
First, we can determine that since l = 2w – 10, that 
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. Since the midpoints are connected, we get that the area outside of the garden is composed of 4 right triangles with base and height of 10 and 15 respectively. So the area of each triangle is 
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. So the total area out of the garden is 4(75) = 300. So the area of the garden is 20(30) – 300 = 300. So we need 
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9. 
A – 100%

First, knowing that the lawn is a square, it can be determined that the sides are 25 meters and, thus, the area of the square is 625m2. Now, on the first day since you mow x%=
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 of the lawn, the amount of area mowed is 
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. Now on the second day, 
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 remains, and you mow x% of that. The expression for this amount of area is 
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. For the third day, the amount of area that has yet to be mowed is 
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, and since you mow x% of that, the expression for the amount of area is 
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. Now from the 2nd term onward, this forms a geometric sequence with first term 
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 and ratio 
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. So the sum of total area mowed from day 2 onward is: 
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. Now to get the total area mowed, we must add on the area mowed in the first day: 
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. This is the total area of the lawn, so 100% of the lawn is mowed. 
10.
D – The Law of Trichotomy
11.       B - 
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. Multiplying the numerator and denominator by the 

conjugate (3+2i) gets the following:
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12.       D - 
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13.       B - 
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Since one male name has been removed and is not being replaced, there are only 

going to be 5 names total and 1 male name. So the probability is just 1/5.  
14. 
E - 
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15. 
A - 
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Using the answer from question 14, we get that we have a right triangle with height 
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 on the flagpole and hypotenuse 12 on the wire. Using this information, we can determine that 
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16.       D – Regular Pentagons
Tessellations are created when the shapes meet at vertices and all of the interior angles sum to 360 degrees. The only possibility where this will not occur is with regular pentagons. Since they have interior angles of 108 degrees, this will never be able to sum to 360 degrees. 
17.
B - 4

Destructive interference will occur when the equations equal each other.
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18.
E - 
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19.
B - 
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20.        C
C is the only route that represents an Euler Circuit. One possible path is to start at the upper right corner, go across the top, travel along the upper of the two “v’s”, then travel back across the other “v”, then follow around the outside of the rest of the rectangle, ending at the same point you started at. 

21.       B – 1
1; the middle, vertical path.

22.
B - 
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23.
C – 825
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24.
C – 
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From the information given we can determine that two points that represent the plane, in polar coordinates are (4,30˚) and (6,150˚). Now we can change each of these to rectangular: 
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. So using point-slope form, the equation of the line is 
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25.
D – 
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Using the equation from problem 24, we can convert the rectangular to polar:
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26.
A – 3
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27.
C – 62.5%

First we need to determine the amount of aluminum that is used to build the doodads:
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From this, we can now determine that since 37.5% was used in the process, then 100%-37.5%=62.5% was lost in the process.
28.
B – 
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29.
A – 
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30.
A – Up
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The following were changed at the resolution center at the convention:
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