Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – State Bowl – Theta Division

1. Number of sides = n , where 
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2. 
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3. We know arc EG has measure 2*85=170, and a circle has 360 degrees, so 360 – 170 = 190 is the measure of arc GDE  in degree.
4. From the description we get a system of equations: 
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, where a is the first term of the sequence and the common distance between terms is d.  Solving for both variables, we get a = -15 and d = -2.  Then the 21st term is -15+21(-2)= -57.
5.  The general equation for a hyperbola is 
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and the equations for the asymptotes are 
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.  In our case, the equations are 
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6. 
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, where d = distance and s = speed.  Solving for k, we find 
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7. ( (4*3) # 7 ) * (-2 # 1) = (13#7)*5= 96.
8. Prob(Head) = 
[image: image10.wmf]÷

÷

ø

ö

ç

ç

è

æ

×

÷

÷

ø

ö

ç

ç

è

æ

+

+

×

÷

÷

ø

ö

ç

ç

è

æ

1

9

)

2

1

(

1

5

0

1

1

3

, because you choose one coin to flip--- either a double-headed coin, a double-tailed coin, or a fair coin with probability 0.5 for a head-- out of 9 choices.  This equals 
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9.  
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 = 11 – 25 + 41 = 27.
10.  A = 15 and B = 
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, then 8B +0.5A = 10.
11. 300 minnos are 120 woozles, which are 80 floobes.  Eighty floobes are 64 widgets.
12. There are 5x+3x = 24 pencils, which means x = 3, and there are 15 orange and 9 green ones.
13. There are 66 that know Tom, Kathy, or both.  By the inclusion-exclusion principle, the number of people that know both Tom and Kathy are 64 + 8 -66 = 6 people.
14. A = 
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, and C = +8 only.  Then the expression is equal to 50.
15. We simplify to 
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.  This simplifies to 
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, from which we see that the product of all real solutions is 
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16. 
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so r = 6, which makes the area of the circle 36
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17. 
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18. 
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19. 
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, so z = 9, x = 2, and 

y = -5.
20. 
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; m = 5.
21. (7) + (3) = 10.  Items of note: the zeros are -1, 1, and 5, it has no symmetry, and its degree is 3.
22. 
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, so the number of positive integral factors is 5*2*3 = 30.
23.  The expression simplifies to 
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24. To find x, we look at the bases.  We can see that 4x+3 + 7x +2 = 2*19.  Then x = 3.  The area of the trapezoid is then 
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. Then |A-B| = 149.
25. The mathematician is Euler, which sums to 61.
26. To have real roots the discriminant must be non-negative. So 
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27.  The shaded areas are one-half the area of a circle of radius 2, a triangle of base length 4 and height length 6, and a 3x3 rectangle.  Then the sum of these areas is 21+2
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, so A+B = 23.
28. The probability the card drawn is a jack, queen, or king AND a 9, 10, or jack and the suit color of x is red is 
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The probability the card drawn is a jack, queen, or king OR a 9, 10, or jack and the suit color of x is red is 
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29. The general form of an ellipse is 
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 and the distance from the foci to the center of the ellipse is c, where 
[image: image38.wmf]2

2

2

b

a

c

-

=

.  For our problem, a = 5, and b = 4. Hence c = 3.  Then the distance between the foci is 2c or 6.
30. We have 
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.  Then we solve for x in the second equation and plug the value into the first equation.  So we have (y+1)y=1.  Or better yet, 
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.  Using the quadratic formula, we get one positive and one negative value for y.  We can eliminate the negative one.  Then
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, and using the fact that x = y+1, we find that 
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gives us 4.
31. 
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32. 
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.  The final expression is then equal to 18.
33.  The expected payoff is 
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34. f(0) = 3, f(3) = -12, so we can get the slope = 
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35. After rationalizing the denominators, the expression is now 
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, so A +B = -5.
36. We are given that 
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37.   If his house is the origin <0,0>, then he travels overall

   <0, -5> + <16, 0> + <0, -15> 


+  North
+ <-3, 0> + <0, 4> + <-8, 0>         where         – West
 East +
+  <0,4>





– South 

= <5, -12>, so he is 
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38. We can complete the squares to get
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39. Two: 5 pennies, 13 nickels and 3 dimes OR 10 pennies, 4 nickels and 7 dimes.
40. Total surface area (TSA)= 
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