Grissom Math Tournament

Comprehensive Ciphering

March 15, 2003

  S.  Find x + y if x and y are integers such that 
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  1.  If x = 
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 is a solution to the equation x2 + bx + c = 0 and b and c are integers, what is 
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  2.  Let f(x) = -3 cos (3(x) + 5.  Find GHS if 

G is the period of f, 

H is the amplitude of f, and 

S is f(3).

  3.  Evaluate 20032 – 20022 + 20012 – 20002 + 19992 – 19982.

  4.  Using the approximation log 2 ( 0.3010, estimate the value of log 25.

  5.  An equilateral hexagon and a square are inscribed in the same circle.  Find the ratio of the area of the hexagon to that of the square.

  6.  If A = (tan 35()(tan 36()(tan 37() . . . (tan 53()(tan 54()(tan 55(), find 
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  7.  Find the point of intersection for the asymptotes of the graph of 
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  8.  Evaluate 
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  9.  Find the sum of the coordinates of the minimum point of the function f(x) = 2x2 + 8x + 7.

10.  The difference of the cubes of two consecutive negative integers is 331.  Find the smaller integer.

11.  If 
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 is written in the form 
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 where a and b are relatively prime, what is a – b?

12.  Line q has a negative slope.  If the area of the triangle formed by q and the coordinate axes is 48 and 
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 is the y-intercept of q, what is the slope of q?

13.  Evaluate 
[image: image10.wmf]5

2

50

lim

25

-

-

®

x

x

x

.

14.  The letters in the word TIGERS are written on index cards, one letter per card.  Two cards are selected at random without replacement.  What is the probability that at least one of the cards selected shows a consonant?

15.  Find x if 
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16.  If (log34)(log45)(log56)(log67). . . (log(y-2)(y-1))(log(y-1)y)(logy(y+1)) = 4, find y.

17.  For what value of a is x2003 + ax2002 + 48 divisible by x + 1?

18.  Bill can paint a room in 2 hours.  If Moe works with him, together they can paint the same room in 72 minutes.  How many minutes would it take Moe to paint the room alone?

19.  The equation x3 + ax2 + bx + c = 0 has real roots that are r – s, r, and r + s.  If the sum of the roots is 15 and the product of the roots is 80, find the smallest root.

20.  Find f –1(c) for f(x) = 
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 if c = (1 + i)4.

21.  If f(x) = -x2 + x + 12 contains the points M (a, 0) and N (b, 0) where a > b, and line p contains point M and the y-intercept of f, find the slope of line p.

22.  Find the value of x so that log2(ln (x2)) = 3.

23.  Find the sum of the solutions to the equation 
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