Alpha Logs and Exponents                                                                                    MAΘ National Convention 2012


For this test, the acronym NOTA stands for “None of These Answers.” Unless otherwise stated, assume that
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3. Solve for x:
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4. Given that 
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               E. NOTA
5. The amount of points scored by a football team is directly proportional to the logarithm of the quarterback’s passer rating and inversely proportional to the logarithm of the team’s rushing average. Given that a team scores 21 points with a passer rating of 64 and a rushing average of 4, how many points will they score with a passer rating of 128 and a rushing average of 2?  
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8. As a rocket lifts off into space, its total mass (in kg) at time
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is the initial mass of the rocket, 
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is the rocket’s initial velocity and
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is the acceleration of the rocket (which is assumed to be constant for this problem). Given that the rocket’s initial velocity is ten times its acceleration, find the time in seconds when the rocket has a mass of 500 kg.  
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10. Find the area of a triangle with two sides of length
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11. Find the sum of the solutions to
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12. Which of the following gives a correct value of
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13. Estimate the area under the graph of
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so that the value of the height of each rectangle is the value of the function at the x coordinate of the right endpoint of each width.  
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14. Which of the following is an expansion of 
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15. Find the sum of the real roots of
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16. Find the function that results from shifting
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17. Given that
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18. Given that
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 is an exponential function, how many of the following must be true?
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                                  A. 0                     B. 1                         C. 2                         D. 3                   E. NOTA
19. The parametric equations
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                                  A. ellipse            B. hyperbola         C. line                     D. parabola      E. NOTA
20. For the following four statements, the value in parentheses is positive if the statement is true and negative if it is false. Find the sum of the values.
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21.  Which of the following is a fifth root of 
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23.  Given that
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24. For this problem, consider the set
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25. Find the sum of all the distinct values of x such that
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26. Solve for x: 
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27. Which of the following equals
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28. Find the half-life of a substance that decays exponentially in respect to the function
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29. Consider the function
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