Mu Alpha Theta National Convention:  Hawaii, 2005

Logarithms and Exponents Topic Test – Alpha Division

1. Simplify: 



A) 


B) 


C) 


D) 


E) NOTA 

2. Evaluate: 



A) 


B) 


C) 


D) 


E) NOTA 

3. Evaluate: 
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A) 


B) 


C) 


D) 


E) NOTA 

4. For what ordered pair 

 is it true that 

?

A) 


B) 


C) 


D) 


E) NOTA 

5. What value of x satisfies 

?

A) 


B) 


C) 


D) 


E) NOTA 

6.  Which of the following is equivalent to 

?

A) 


B) 


C) 


D) 


E) NOTA 

7. Evaluate: 
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A) 


B) 


C) 


D) 


E) NOTA 

8. a and b are integers for which 

.  Evaluate 

.

A) 


B) 


C) 


D) 


E) NOTA 

9. What is the infinite power tower 

 when 

?

A) 


B) 


C) 


D) undefined
E) NOTA 

10. Evaluate the infinitely nested radical

.

A) 


B) 


C) 


D) 


E) NOTA 

11. Suppose that 

 and 

.  Express 

 in terms of a and b.

A) 


B) 


C) 


D) 


E) NOTA 

12. What is 

?

A) 


B) 


C) 


D) 


E) NOTA 

13. If 

, what is x?

A) 
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B) 


C) 


D) 


E) NOTA 

14. Find the sum: 



A) 


B) 


C) 


D) 


E) NOTA 

15. What is 

, whenever it is defined?

A) 


B) 


C) 


D) 


E) NOTA 

16.  Which of the following is equivalent to 

 if no division by zero occurs?

A) 


B) 


C) 


D) 


E) NOTA 

17. Solve for x: 



A) 


B) 


C) 


D) 


E) NOTA 

18. Solve for x: 



A) 


B) 1000
C) 


D) 


E) NOTA

19. Evaluate: 



A) 


B) 


C) 


D) 2
E) NOTA 

20. What is the sum of the distinct values of x for which 

?

A) 


B) 


C) 


D) 


E) NOTA 

21. A bank has a rather odd investment plan.  Upon opening an account a customer chooses a positive integer n and will receive 

 annual interest compounded n times annually.  What value of n should a customer choose if seeking the maximal return?


A) 


B) 


C) 


D)


E) NOTA 

22. 

.  w, x, y, and z are all rational.  Evaluate 

.
 
A) 5
B) 7
C) 10
D) 12
E) NOTA

23. What is the sum of the twelve complex twelfth roots of 2?

A) 


B) 


C) 


D) 


E) NOTA 

24. Which of these is the same as 

?

A) 


B) 


C) 


D) 


E) NOTA 

25. A logarithmic spiral satisfies the polar equation 

.  How many times does the line segment from (

, 

) to (

, 

) intersect the spiral?

A) 



B) 


C) 



D) infinitely many times
E) NOTA 

26. A piano is tuned so that the ratios of frequencies are 

 and 

.  These ratios define the major chord CEG, and every major chord uses the same ratios.  If, in this tuning, GBD is to be a major chord and middle C is tuned to 512 hertz, to what frequency must the D immediately above middle C be tuned?  You may need to know that a note can be lowered an octave by dividing it by two; since 512 is middle C, 1024 is the C an octave higher.

A) 576 hertz
B) 546 hertz
C) 480 hertz
D) 640 hertz
E) NOTA 

27. For what value of 

, 

 does 

?

A) 


B) 


C) 


D) 


E) NOTA 

28. Which of the following is equivalent to 
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?

A) 


B) 


C) 


D) 


E) NOTA 

29. Solve for x: 



A) 


B) 


C) 


D) 


E) NOTA 

30. How many times does 

 intersect 

?

A) 


B) 


C) 


D) 


E) NOTA 
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