Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Geometry Topic Test – Alpha Division

1.  D.  Consecutive angles are supplementary.
2. D.  Radius is 8, so area is that squared times pi.
3. A.  Count or use the area of a trap formula: 1/2 times (4+2) times height 4.

4. D.  The legs are also altitudes. Also area 6 equals 1/2 times 5 times h, so the third

       height is 2.4.
5. B. Using the triangle inequality theorem, diagonal must be between 7 and 17. So use 8 and 

    16. Thus the last side must be between 4 and 20 (using the bottom triangle). So 
    smallest is 5.

6. A. The exterior must be 2 degrees, so 360/2 = 180 sides. And 180/180 is 1.
7. B.  
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8. D.  10x+10y=540 so x+y=54. 

9. A. The ratio of the sides is 1:4 the ratio of areas is 16:1.  16/1=48/x gives area is 3.
10. B. The side of the hexagon is the same as the radius of the circle so 
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 is area.
11. D. Volume of the sphere is 9
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 so we set that equal to 
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 to get 9/4 raised.
12. B. The old surface is 6(16).  Take away the three right triangles on the old faces: 3(2).
    Add the area of an equilateral triangle with side 
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 which is 
[image: image6.wmf]23
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13. D. Use the law of cosines: 25+36-2(30)cos60=side sq.   

14. C. Use the Pyth. Th to get 
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 gives the missing

    side is 1. So area is tanK.

15. D.  Use Area=
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 and each triangle has the same base and height so the 
     large picture must have three times 30 = 90

16. A. Area=
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17. B.  The side of the first triangle is 20, sp P1=60, P2=30, P3=15,… so using the sum of an

    infinite series gives 
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18. A. Use the definition of sine as opposite/hypotenuse.

19. B. One bus is 3A+B+C/12, then multiply by 3.

20. B. The base has length 3, and the height is f(3/2) which gives 7/4. Area = 21/4.
21. A.  SD=DR=DT=5.

22. B. The point has a reference of 60 degrees so the arc is 120 degrees. 
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23. C.   Using slope we get 3/4 = 6/x so B is at (8, 6) and the side has length 10. So 
     P=2(30+10)=80.

24. B. The height on the left triangle is 
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 and so the right base is the same, and the

    other cable,  
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. This leaves 6 for the diameter of the girder, and so V=450
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25. D. We have a choice: a right triangle with dimensions 12 by 45, or 30 by 27 or 15 by 42.
      The least of the hypotenuses is
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26. C. In the top right "right" triangle, we have a 30-60-90
    right triangle and since the base is 
[image: image16.wmf]103

, we have 

    the base of the left "right" triangle to be 8
[image: image17.wmf]3

. Use the 

    Pyth. Theorem twice to get the length of the diagonal.

27.  A. The circumferences are touching so will travel the same distance. So 4 times 
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     must equal revolutions times 
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.  Three.

28. D.  Let the cube have side 1. The diagonal is then 
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 and the radius of the sphere is 
   half of this.  Use volume of sphere formula to get 
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29. D.  Use similarity to find the height of the small cone: 4/12=h/15 gives h=4 for the small
   cone. So the frustrum is 
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30. B.  Draw the radii to the points of tangency and they are each 90 degrees there. So we
    have a right triangle at the center with hypotenuse 25 (sum of the radii) and leg 7

    (difference of the radii). The missing side is 24. 
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