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The following were changed at the resolution center at the convention: #1 
[image: image7.wmf]107

9


0. Since  [image: image9.png]tanx° = cot(90 — x)°



, we can rewrite this as [image: image11.png]tan 5° tan 15° tan 25° tan 35° tan 45° cot 35° cot 25° cot 15° cot 5°



.  Since the cotangent is the multiplicative inverse of the tangent, all terms cancel except [image: image13.png]tan45° = 1



.

1. This will be the negative of the coefficient of the [image: image15.png]


 term.  The only two binomials which, when expanded, will have anything with an [image: image17.png]


 term are [image: image19.png](x—9)°



 and [image: image21.png](x —10)*°



; the coefficients of the [image: image23.png]


 terms are, respectively, 1 and [image: image25.png](3)(~10) = —100



. Thus the answer is -(1 – 100) = 99.  

2. Depending on the value of x, the median could be either 7, 8, or x.  The mean is (3+7+8+11+x)/5 = [image: image27.png]29+x



.  Set this equal to 7, 8, and x to obtain the values 6, 11, and [image: image29.png]


; sum [image: image31.png]


.  

3. 
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4. (1-2) + (3-4) + …. + ([n-2] – [n-1]) + n = (-1) + (-1) + … +(-1) + n = [image: image34.png]~1(%2) +n = 222010



.  Solving this gives n = 4019. 
5. Let [image: image36.png]K = sin(10°) sin( 50°) sin(70°)



.  Multiply both sides by [image: image38.png]sin(20°)



 and use the identity [image: image40.png]sinx® = cos(90 — x)°



 to obtain [image: image42.png]K sin 20°

cos(80°) cos(40°) cos(20°) sin(20°)



.  We now fiddle with the right side repeatedly using the double-angle identity for the sine function: [image: image44.png]cos(80°) cos(40°) (cos(20°) sin(20°)) = cos(80°) cos(40°)(§sin(40°)) = cos (80")(%sin(80")) =
:;sin(lbo")



.  Since sin(160) = sin(20), we can cancel it from both sides; thus, [image: image46.png]


.
6. Note that [image: image48.png]22(2%)

47



.  Hence, let [image: image50.png]k=2 >k+k*=42-k=6



 (since we ignore the negative solution).  Since [image: image52.png]=log, (y)



, we have [image: image54.png]


; we know that [image: image56.png]22" = 6 > 2% = log, (6)




7. If the sum of the coefficients is zero, then 1 will always be a root of P(x).  Hence, let the number Ari chooses be k; we need k + 1 + 13 + 37 + 42 = 0 ( k = -93.

8. Draw triangles with one side on the x axis and the lines as hypotenuses.  Let u be the angle between m1 and the x-axis and let v be the angle between m2 and the x-axis.  Then [image: image58.png]


and [image: image60.png]


.  Since u-v is the angle between the two lines, we have [image: image62.png]tanw)—tan (v) _ 7
tan(u —v) = )~ 17



.  Thus [image: image64.png]cot(u —v) =




 
9. Let’s construct this sequence backwards.  The last term of the sequence must be 1 or 10; otherwise, both 1 and 10 will be to the left of the last term, and any number between 1 and 10 cannot be bigger or smaller than both 1 and 10.  We have nine consecutive numbers left; in the same manner, the biggest or the smallest of the nine remaining numbers must be the term there (same logic); we can thus reduce the sequence this way.  With two choices for each of the first 9 spots that we fill (the last spot will be automatically filled), there are [image: image66.png]2° =512



 such sequences.

10. [image: image68.png]2010 =10 x 201 =2 X 5 X 3 X 67;67 — 2%
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