Practice Round

Alpha Ciphering

Mu Alpha Theta  National Convention 2004

Find the sum of the absolute values of all x so that 
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Question # 1

Alpha Ciphering

Mu Alpha Theta  National Convention 2004

Find the non-zero coordinate of the y-intercept of the slant asymptote of the graph of 
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Question # 2
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Find c so that the dot product of the vectors <7 + c, 5> and <2, 13> is 45.

Question # 3
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The difference of the squares of two consecutive integers is 2003.  What is the sum of the integers?

Question # 4
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Two ships depart from the same dock at the same time and travel along routes that form a 120( angle.  One ship travels at 15 kilometers per hour and the other at 20 kilometers per hour.  How far apart, in kilometers, are the ships two hours after departure?

Question # 5
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Solve for x if 
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Question # 6
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The graph of 
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 contains the points (2, 4a + b) and 
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Question # 7

Alpha Ciphering

Mu Alpha Theta  National Convention 2004

If k is an integer larger than 1 and less than 1,000, what is the probability that log3k is an integer?

Question # 8
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Find the area enclosed by the curve defined parametrically by the equations x(t) = 1 – sin t and 

y(t) = 3 cos t.

Question # 9
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Find the sum of all x in the interval [0, 2(] that satisfy the equation cos 2x = 11 sin x + 6.

Question # 10
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Find the distance between the focus and the directrix of the parabola y = 4x2 + 8x – 5.

Question # 11
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Find the product of the real solutions to the equation x5 – 3x4 – 2x3 – 4x2 – 24x + 32 = 0 if –2i is a solution.

Question # 12
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Consider a series of similar triangles T1, T2, T3, . . . . where An is the area of triangle Tn and the scale factor Tn+1 : Tn is 2:3 for all n > 1.  If A1 is 405, find A1 + A2 + A3 + . . . .
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Solutions:  Alpha Ciphering 2004

  P.  x ( 0, so transform the equation to x4 – 20x2 + 36 = (x2 – 2)(x2 – 18) = 0, so x = 
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  1.  Use long division to find the slant asymptote.  The quotient in the division is 2x – 11, so the slant asymptote is y = 2x – 11, which has –11 as the non-zero part of the y-intercept.

  2.  (7 + c) ( 2 + 65 = 45, so c = -17.

  3.  (x + 1)2 – x2 = 2003 and the sum of the integers will be (x + 1) + x or 2x + 1.  Use difference of squares to factor the initial equation to get  [(x + 1) + x]([(x + 1) – x] = 2003, so 2x + 1 = (2003.

  4.  Use law of cosines with a = 40, b = 30, and m(C = 120( to get c = 
[image: image14.wmf] 

1

0

3

7

kilometers after 2 hours.

  5.  Solve the equation 2004x + 2002(x + 2) = 2000x + 5007 to get x = 
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  6.  f(2) = 2a + b/2 = 4a + b; -b/2 = 2a, so b/a = -4.

  7.  If k = 3, 9, 27, 81, 243, or 729, log3k will be an integer.  This is 6 possibilities out of 998 integers larger than 1 and less than 1,000.  The probability is 3/499.

  8.  Solve for sin t and cos t and use the trig identity sin2t + cos2t = 1 to find that the curve is the graph of (x – 1)2 + y2/9 = 1, which is an ellipse with a = 3 and b = 1.  The area is 3(.

9.  Use the cosine double angle formula to change the equation to 1 – 2 sin2x = 11 sin x + 6, or 


0 = 2 sin2x + 11 sin x + 5 = (2 sin x + 1)(sin x + 5) = 0, so sin x = -1/2 or sin x = -5.  The first equation has solutions 7(/6 and 11(/6; the second equation has no solution.  The sum of the solutions is 3(.

10.  Transform the equation to y = 4(x + 1)2 – 9 by completing the square.  4 = 1/(4c) means c = 1/16, which means 1/16 is the distance from the vertex to the focus.  Double this value to get the distance from the focus to the directrix, and the result is 1/8.

11.  Use synthetic substitution of –2i to get a fourth degree equation.  Synthetically substitute 2i into that fourth degree equation, and the resulting equation is x3 – 3x2 – 6x + 8 = 0, which has solutions 1, 4, and –2.  The product of the real roots is –8.

12.  Because the scale factor for the triangles is 2:3, the ratio An+1 : An will be 4:9.  This means A1 + A2 + A3 + . . . = 405 + 180 + 80 + . . . which is an infinite geometric series with ratio 4/9.  The series converges to 729.
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