Precalc Team Solutions March FAMAT Invitational 2007

1) 
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 EMBED Equation.DSMT4  [image: image2.wmf], 
[image: image3.wmf], hence the dot product times the cross product equals (1, 2, 7) so 1 + 2 + 7 = 9.

2) 
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[image: image5.wmf] and so it repeats.


[image: image6.wmf] and so it repeats, We can see from this that they will be equal when 
[image: image7.wmf] 

3)
[image: image8.wmf]We will first graph 
[image: image9.wmf] (which leads to a circle centered at the origin with radius 10) and plot the complex point 
[image: image10.wmf] on the plane. From this we can see that the distance between the point and the circle will be maxamized and minimized when the point lies on a dimater of the circle. The minimum distance is the end point of that dimater to the point which is 5. The maximum distance is the other end point of the diameter to the point which is 15. Their sum is 20. 

4)
[image: image11.wmf] A = 3, B = 
[image: image12.wmf], C = 7, D = ½ so 
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5) 
[image: image14.wmf] We can write 
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[image: image16.wmf].

From this we can see that 
[image: image17.wmf] and 
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[image: image19.wmf]. From this, we can also see why 
[image: image20.wmf] So, 
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6) 
[image: image22.wmf]Using variable solutions leads to 
[image: image23.wmf]. Since we are only solving over the reals, we must get rid of -5. Thus, the sum of the roots of the equation is 2+1 = 3.

7) 
[image: image24.wmf] We can consider the total x distance and then the total y distance and then take the Pythagorean sum. So x sum is a geometric series with common ratio equal to 
[image: image25.wmf]. So Sum = 
[image: image26.wmf] The y sum is a geometric series with common ratio equal to 
[image: image27.wmf]. So Sum = 
[image: image28.wmf]. So final answer will be 
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8)
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Thus 
[image: image33.wmf]. So the final answer is 5091

9) 
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I) From the second equation we can see that 
[image: image35.wmf]. From this we can see I is TRUE. 

II) Using variable substitution on the first equation will show that II is TRUE. 

III) Since cosh is the sum of two exponentials, it will never have a real zero, so FALSE

IV) Noting I and that 
[image: image36.wmf], we will see that it is TRUE!

10) 
[image: image37.wmf]
Slope of : 

Line 1: 
[image: image38.wmf] Line 2: 
[image: image39.wmf] Line 3: 
[image: image40.wmf] Line 4: 
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11) 
[image: image45.wmf]  This equals this possibility: Rob loses and Zhen wins or Rob loses and Zhen loses and Robs loses and Zhen wins and so on and so forth. This becomes (5/6)(1/6) + (5/6)(5/6)(5/6)(1/6)... So this is a geometric series with initial term 5/36 and ratio equal to 25/36. Thus the sum is 5/11 

12) 
[image: image46.wmf]
11-1 mod 15 = 11 or 112 = 121 = 1 + 120, then 
[image: image47.wmf] A = 7

B = 
[image: image48.wmf] 

C = 
[image: image49.wmf] but wait till the end


[image: image50.wmf] when a is coprime to m.  
[image: image51.wmf]hence D = 5.
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13) 
[image: image53.wmf]
The sum of the positive integral divisors of a number with prime facotrization 
[image: image54.wmf]

[image: image55.wmf] So the sum 
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14) 
[image: image57.wmf]
From the equation, we get the matrix 
[image: image58.wmf] Since the matrix is triangular, the determinant is just the product of the zeros. Thus, the eigen values are just 1, 4, and 3. 


[image: image59.wmf] Thus the eigen values are 4 and 6. 

15) 
[image: image60.wmf] We can verify this is the correct answer by doing 
[image: image61.wmf] A repersents the number 10, B repersents 11, and E repersents 14. Thus, the answer is 2750 which is the original number asked to be converted.
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