Mu Alpha Theta National Convention:  Hawaii, 2005

Individual Test – Mu Division

1. Find g
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A) 128
B) 144
C) 176
D) 192
E) NOTA

2.  Evaluate: 
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E) NOTA 

3. Given the curves 
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 equal the sum of the slopes of the curves at their quadrant I point of intersection and let S
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E) NOTA

4.  Consider a function defined by the rule h(x) = 
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 for all x not equal to zero.  In order for h(x) to be continuous at x = 0, h(0) must be defined as

A) 
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E) NOTA

5. A six-digit perfect square has the same non-zero units, tens, and hundreds digit.  What is the value of the tens digit?

A) 4
B) 5
C) 6
D) 9
E) NOTA 

6.  A model rocket rises vertically from ground level according to the law 
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, where s is the distance between the ground and the rocket, measured in feet.  During the first 48 feet of its ascent, what fraction of its velocity has the rocket lost?

A) 
[image: image29.wmf]3

1


B) 
[image: image30.wmf]2

1


C) 
[image: image31.wmf]3

2


D) 
[image: image32.wmf]4

3


E) NOTA

7. The 56th and 58th terms of the Fibonacci sequence are rather large numbers.  However, their remainders when divided by 1000 are 717 and 879, respectively.  What is the remainder when the 60th term of the Fibonacci sequence is divided by 1000?

A) 272
B) 961
C) 596
D) 920
E) NOTA

8.  Which of the following statements is/are true concerning the curve y
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I.  The graph is symmetric to the x-axis.




II.  The line y = 1 is a horizontal asymptote.




III.  There exists some value y such that the point (
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A) I only
B) II only
C) I and III only
D) I, II and III
E) NOTA

9. What is the shape of the graph of 
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A) non-circular ellipse
B) circle
C) parabola

D) hyperbola

E) NOTA

10.  Find the slope of the normal line to the curve y
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 + xlny + x
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E) NOTA

11. A shady poker dealer removes two aces from a standard 52-card deck.  How many distinguishable full houses can be assembled from this deck?  Note:  A full house is three cards of one rank and two cards of a different rank (e.g. three kings and two sevens).

A) 3168
B) 3216
C) 3312
D) 3456
E) NOTA 

12.  Evaluate: 
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A) 
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E) NOTA 

13. Evaluate: 
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A) 0
B) 1
C) e
D) 
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E) NOTA 

14. How many sets of two positive integers have a greatest common divisor of 5! and a least common multiple of 10! ?

A) 5
B) 8
C) 10
D) 16
E) NOTA 

15. Several methods are useful when approximating roots of numbers.  Find the non-negative difference in the two approximations for 
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 = 8 and 
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 = 1) and when using one iteration of Newton’s Method (with f(x) = x
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A) 
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E) NOTA 

16. What is the product of the non-real roots of the polynomial 
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A) -2
B) -3
C) 3
D) -6
E) NOTA 

17. If the graph of the function f(x) = cx
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 + kx
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 has a point of inflection at (1,2), find 
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E) NOTA 

18.  If 
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A) 
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C) 24
D) 42
E) NOTA 

19. Let f(x) = 
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 and let g(x) = 
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.  At what value of x is g(x) increasing most rapidly?

A) 1.5
B) 2
C) 2.5
D) 3
E) NOTA 

20. A 15-problem quiz has 10 true/false questions worth 2 points each and 5 free response questions worth 5 points each.  Richard has historically gotten an 80% average on the free response questions but always guesses randomly on true/false questions.  The true/false section has a 
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-point penalty for an incorrect answer; there are no penalties on the 
free response.  Assuming he answers all the questions, and that there is a random distribution of true/false answers, how many points is Richard expected to get on the quiz?

A) 
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C) 30
D) 
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E) NOTA 

21. Pineapple juice, at a rate of 10 
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, is pouring into a leaky cistern whose shape is an inverted cone 16 feet deep and 8 feet in diameter at the top.  At the time the juice is 12 feet deep, the level of the juice is observed to be rising at a rate of 4 inches per minute.  How fast, in 
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E) NOTA 

22. In 1735, Euler proved that 
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A) 6 + 3p
B) 
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E) NOTA

23. Find the average value of the function 
[image: image99.wmf]x

x

f

2

sin

)

(

=

 on the interval 
[image: image100.wmf]4

0

p

£

£

x

.

A) 
[image: image101.wmf]p

p

2

2

+


B) 
[image: image102.wmf]p

p

+

2


C) 
[image: image103.wmf]p

p

2

2

-


D) 
[image: image104.wmf]p

p

2

-


E) NOTA 

24. The shortest side of a triangle with angles measuring 
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 is 12 centimeters long.  How long, in centimeters, is the next-shortest side?
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E) NOTA 

25. Using the substitution 
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E) NOTA 

26.  Determine all values of x for which the infinite series 
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E) NOTA 

27. A sequence is defined as 
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A) 3
B) 6
C) 5
D) 4
E) NOTA 

28. For a real number x, 
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E) NOTA 

29. The function 
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 represents the acceleration, in 
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, of a moving body when t is measured in seconds, starting at t = 0.  After 9 seconds the velocity of the body is 6 
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A) 12
B) 
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E) NOTA 

30. What is the side length, in centimeters, of the largest square that can be inscribed in a regular hexagon with sides measuring 4 centimeters?

A) 
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E) NOTA 
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