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Individual Test – Alpha Division

1. Given that 
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 which of the following best approximates the value of 
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A) ( 0.3801
B) 0.6199
C) 0.5119
D) 0.7364
E) NOTA 

2. Two roots of 
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 are real and unequal but have the same absolute value.  What is the value of k?

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

3.  How many positive base 10 integers less than 1000 have the sum of their digits equal to 5?

A) 30
B) 27
C) 24
D) 21
E) NOTA 

4. If there are known to be exactly 4 dead batteries in a package of 12, and 3 batteries are selected at random, what is the probability that all 3 are good?
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E) NOTA 

5. Given that x and f are real numbers, what is the domain of the function given by 
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E) NOTA

6. An observer on top of a cliff 2000 feet above sea level observes two ships due west of the foot of the cliff.  The angles of depression of the ships measure 48( and 35(.  Which of the following represents the number of feet between the ships?

A) 2000 cot 35( ( 2000 cot 48(
B) 2000 tan 35( ( 2000 tan 48(  

        C) 2000 sin 35( ( 2000 sin 48(
D) 2000 cot 35( ( 2000 tan 48(
E) NOTA

7. Given points A((1,1), B(2,3) and C(4,(7), find the coordinates of the point of intersection of the medians of triangle ABC.

A) 
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B) (3,0)
C) 
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  D) (0,4)
E) NOTA 

8. The solution to the following matrix equation is matrix 
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.  Find the sum of the entries in matrix 
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A) 
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C) 
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E) NOTA 

9. If x, 3x ( 3, and 5x ( 5 are three non-zero consecutive terms of a geometric sequence, what is the sum of these three terms? 

A) 
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D) 
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E) NOTA 

10. The equation of line m is 3x ( 4y ( 12.  If the line whose equation is 3x ( 4y = k is 2 units from m, find the product of the two possible values of k. 

A) 44 
B) 80
C) 108
D) 24
E) NOTA 

11. If 
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 is a unit vector parallel to 
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, which of the following is true?

A) a ( 1 and b ( 1     B) 
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D) 3a ( 4b
E) NOTA 

12.  Identify the type of symmetry exhibited by the graph of 
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A) About the x-axis
B) About the y-axis
C) About the origin
D) About the line y = x
E) NOTA 

13. The graph described by the parametric equations 
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 is a portion of which of the following conic sections?

A) a circle

B) an ellipse that is not a circle
C) a hyperbola

D) a parabola

E) NOTA 

14. Find the sum of all solutions in the interval (0, 2() for 
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A) 
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B) 2(
C) 6(
D) 10(
E) NOTA 

15. If 
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, find the value of sin x.

A) 
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E) NOTA 

16. Given the following polar equations, which one(s) would have a graph that is a circle?

I.  
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IV.  
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V.  
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A) I, II, & III only

B) II & III only
C) II only

D) III and IV only   
E) NOTA

17. The measure of a central angle of a circle is 
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 radians and it intercepts an arc of length 28 inches.  In inches, what is the length of the radius of the circle?

A) 
[image: image48.wmf]  

112

3

  
B) 21
C) 18
D) 15
E) NOTA

18. What is the period of the graph of the function 
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E) NOTA

19.  In triangle ABC, D is the midpoint of side 
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, AB ( 7, AC ( 3 and BC ( 6.  Find AD.

A) 5
B) 
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E) NOTA

20. If x is a complex number and 
[image: image58.wmf]  

4

+

x

+

10

-

x

=

6

, find the value of 
[image: image59.wmf]  

(

4

+

x

)(

10

-

x

)

.

A) 40
B) 36
C) 11
D) 6
E) NOTA

21. Box A contains 3 red chips and 4 black chips.  Box B contains 5 red chips and 2 black chips.  A chip is randomly drawn from Box A and placed in Box B, and then a chip is randomly drawn from Box B.  What is the probability that the chip drawn from Box B is black?

A) 
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E) NOTA 

22. If x is a positive real number such that 
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E) NOTA 

23.  Which of the following is equivalent to 
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A) 
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C) 
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D) 
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E) NOTA 

24. Assuming non-zero denominators, what is the third term in the expansion of 
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given that the terms are arranged in order of increasing powers of x?  

A) 
[image: image76.wmf]  

24

x

10

y

-

2


B) 
[image: image77.wmf]  

9

x

10

y

-

2


C) 
[image: image78.wmf]  

24

x

2

y

2


D) 
[image: image79.wmf]  

12

x

2

y

2


E) NOTA

25. Assuming non-zero denominators, which of the following is equivalent to 
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A) 
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B) sec x
C) cos x
D) tan x
E) NOTA 

26. The graph of 
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 if the graph of f(x) were shifted

A) 
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B) 
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 units to the right
C) 
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 units to the right
D) 
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E) NOTA 

27. What is the amplitude of the graph of the function
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A) 
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E) NOTA 

28. Find the sum of all values of m such that the following equation has four real roots in arithmetic progression: 
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A) 6
B) 
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C) 0
D) 4
E) NOTA 

29. Triangle ABC is inscribed in the parabola described by the equation 
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 so that A is the vertex of the parabola and B and C are the endpoints of the latus rectum of the parabola.  Find the area of the triangle.

A) 18
B) 9
C) 4.5
D) 2.25
E) NOTA 

30. Find the length of a tangent segment drawn from the point with polar coordinates 
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 to the circle with polar equation 
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E) NOTA
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