Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Geometry Topic Test – Theta Division

1. C. Perpendicular lines must intersect to form 90 degree angles.
2. D. Consecutive angles add to 180 degrees, in a parallelogram.
3. D. Radius is 8, so area is 
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4. A. Count: the height is 4, bases are 4 and 2: 
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5. C.  x=36.

6. B . Multiply by 
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 to get the hypotenuse of a 45-45-90 right triangle.
7. D. The legs are altitudes. The area is 6, so if we use the 5 as base, 
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 gives the third altitude is 2.4.
8. B .  US must be between 7 and 17 by the triangle inequality theorem.  Choosing the smallest possible integer 8, for US.  Thus UT must be between 4 and 12, so that must be 5. 
9. B . LA=1/2 times slant height times C.  This give 0.5(13)(10
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10. A . The exterior angle must be 2 degrees (180-178), so 360/2 gives n=180.  180/180=1.
11. C .  3x-1=2x+50.  x=51.
12. B . 
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13. D . Adding, we get 10x+10y=540 (the sum of the angles of a pentagon).  Divide by 10 to get x+y=54.
14. A . The area ratio is the square of the side ratio. So 
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 or 
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, to get 3.
15. B .  The radius and side of the hexagon is the same as the radius of the circle. So the side of the hexagon is also 6.  Using (1.5)(side)
[image: image9.wmf]2

3

 for the area of a hexagon, gives 54
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16. B .  One side of the rhombus is 13 and if both diagonals are drawn, we see four right triangles, since diagonals are perpendicular in a rhombus. So we see four 5-12-13 triangles. The other diagonal must be twice 5, or 10.
17. C . The radius of the base, the height and the lateral edge form a right triangle. The radius of the base is 8, by the 6-8-10 triple. So the diagonal of the square base is 16 and the side of the square is 
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18. D . Double the 35 to get arc AB to be 70. Then the angle 82 is the average of 70 and arc CD.
19. D. The volume of the sphere is 
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, and it will raise the volume in the cylinder the same amount. So 
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 which gives 2.25.  

20. B. The radius of the sphere, the distance from the center and half the circle (cross section) diameter make a right triangle: 
     So  we have a 6-8-10 triple. The distance is 8. 
21. D . Let the leg be x. The height is       0.5x. The base is twice 0.5x
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 is set equal to 
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 then we get x to be 10.  And the base is 
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22. C . Use the cross section area to get height of the frustrum: 
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 so h=12. Use similarity to get the entire large "cone" to be 24 and the small cone to be 12. So the frustrum volume is 
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 and divide by two for half filled gives 126
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23. B .  mh=area so the height is 4. If one base is 10 and the midseg. is 13 then the other base is 16. Drop both heights and bring the 10 down and we see we have created two 3-4-5 triangles. So the perimeter is 5+5+10+16 = 36.
24. B . The distance between parallel lines is constant, so the heights of the triangles are equal. The areas, then, are in the ratio of 3:2.
25. C . The diagonals of a rectangle are equal, so if the radius BD is 5 then AC must be 5.
26. B. 3 faces of 16 each. Plus 3 faces of 16 less 
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 gives 3 faces of (16-2). Plus one face of an equilateral triangle of side length 
[image: image23.wmf]22

 gives 2
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 area added.  The answer is 3(16)+3(14)+2
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= choice B.
27. B.  Arc RT and angle 50 add to 180 degrees. So the inscribed angle is half of 130. 

28. D . The diagonal of the cube is the diameter of the sphere. Let the side of the cube be 1. Then the diagonal is 
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. The radius is half that, and the volume is 
[image: image27.wmf]3

434333

32382

ppp

æöæö

==

ç÷ç÷

ç÷ç÷

èøèø

. The ratio is then this to 1, which is choice D.
29. B. Consider the bad picture
      at the left. The apparently parallel lines are 10 each and the lower one forms 
       the hypotenuse of a triangle with leg 2, to get the distance between circles to be(use the Pyth. Th) to be 
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.  Then use the lower (drawn on test) right triangle with hypotenuse 
[image: image29.wmf]101

 and leg 
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 to get the large radius is 5. 
30. C. Draw a smaller version (say 7X7) and estimate or draw the grid. You  may use slopes but the process might take longer.
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