Page 1  Part I

Sept 2007





1. [3 pts]  Mack and Mel start together at noon, at the starting line, and run laps around an oval track.  Mack runs each lap in 84 seconds and Mel runs each lap in 147 seconds.  At what time will they next pass the starting line together?

2. [4 pts] If  $6000 is invested at  6%  annual interest compounded quarterly, how long will it take for the investment to double in value?  [Answer to the nearest tenth of a year.]

3. [3 pts]  Lisa spends 65% of her income on rent and food.  15%  of what remains after rent and food is put into savings.  What percent of her income is left for other expenses (after rent, food, and savings)?
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4. [1 pt]  Find  
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  by hand.

5. [4 pts] Find a polynomial  f(x) of the lowest degree possible, with integer coefficients, whose roots include  1 – i  and  2i.  
Part II: 

6. [4 pts] Use the Binomial Theorem to find the coefficient of  
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  is expanded.  
7. [3 pts]  Roll a fair die four times.  What is the probability

    that no roll is a  6?  
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8. [3 pts] A coach must select a team of  6  girls from  12  who are trying out.  If order of selection does not matter and position played does not matter, how many different teams of  6  are possible?  

9. [3 pts]  How many 6-digit whole numbers are possible using all six digits of  {1, 2, 3, 4, 5, 6}  if the first and last digit must be both odd or both even?  

10. [5 pts]  A particular game uses a deck of cards with 60 cards: 20 red cards, 20 green cards and 20 blue cards.  If you are dealt five cards from this deck, what is the probability that you get three red cards and one of each of the other colors? 
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11. [4 pts]  Subtract and simplify: 
[image: image4.wmf]  

2

x

x

+

2

-

16

x

2

-

4


12. [4 pts]  If  
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  [Show work.]  

13. [3 pts]  Solve the inequality: 
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  Express the answer properly and precisely.  
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14. [1 pt]   Simplify  
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15. [4 pts]  Find the area inside the circle with equation
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16. [3 pts]  If  
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17. [4 pts]  Find the exact solution set:. 
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  [Show all necessary steps.]
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18. [5 pts]  Give the equation of the perpendicular bisector of the segment 

  joining  (-1, -2)  and  (5, 7).  
19. [6 pts]  One train leaves Chicago and travels due west at a constant speed.  A second train leaves from the same station  1  hour later, traveling west at  8  mph faster than the first train.  The second train catches the first  646  miles from Chicago.  How long had the first train traveled?  

[Use algebra.]

Page 7










Part 4 

20. [3 pts]  X  lies on side  
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  and  Y  lies on side  
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  of triangle  ABC,  

with  
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  parallel to  
[image: image17.wmf]  

BC

.  If  AC = 8 units, AX = 5.  And  XB = 4 units, 

how long (exact) is  
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21. [3 pts] Let  O = (0, 0)  and let  A = (-2, 3).

Let  B  be a point on the positive  x-axis.  

   Find the exact value of  cos(AOB.   
[image: image19].  

22. [3 pts]  Give the measure of the largest angle of a triangle whose sides are  3, 5, and 7 units.
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23. [5 pts]  The base of the pyramid is a rectangle where  

AB  = 9 cm   and  BC = 6 cm.  The vertex of the 

  pyramid is  V  where  VA = VB = VC = VD = 9 cm.

  [Answer should be exact, in correct units.]

    Find the volume of the pyramid.    

24. [4 pts]  A rectangle has perimeter  20 cm and diagonal  8 cm.  What are the dimensions [exact] of the rectangle?  

25. [3 pts]  In a circle with center  C  and radius  5 cm, arc AB  has

 length  6 cm.  Find to the nearest degree the measure of  
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26.  [7 pts]  Write a clear proof giving statements and reasons.

    Given:  W  lies on  
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,  V  lies on  
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,  AW = AV,
      

        
[image: image23.wmf]  

WC

  meets  
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  at  X, 
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 bisects  
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    Prove:  WB = VC.
27. [5 pts] Find the solutions [to the nearest degree] of the following equation in the interval  [0, 360):   
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