Mu Alpha Theta National Convention:  Hawaii, 2005

Analytic Geometry Topic Test – Open Division

1. For 
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, what three-dimensional figure is described by the equation 
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A) cylinder
B) sphere
C) cone
D) cube
E) NOTA 

2. Find the ordered pair (a, b) which will cause the parabola 
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to have its vertex at (1, 4).
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B) (–1, –2)
C) (1, 2)
D) 
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E) NOTA 

3. A box is to be slid through a parabolic arch that is 5 feet tall at the center and 6 feet wide at the base.  If the side facing the ground is 4 feet by 10 feet, what is the largest the other dimension can be and still slide through the arch?  Express your answer in feet.
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[image: image8.wmf]9

4


D) 
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E) NOTA 

4. Three distinct points, A, B, and C, lie in the plane.  It is known that A has the smallest x-coordinate while C has the largest.  Let D be the midpoint of segment AC.  If the lengths of segments AD and DB are equal and the line passing through A and B has a slope of .75, what is the slope of the line passing through B and C?
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[image: image12.wmf]3

5


D) 
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E) NOTA 

5. Which of the following is equivalent to the Cartesian point (3, 3, 3) in cylindrical coordinates?
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B) 
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C) 
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E) NOTA 

6. What is the point on the graph of 
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 that is closest to the line 
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A) 
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B) 
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E) NOTA 

7. In triangle ABC, AB = 13, BC = 15, and AC = 14.  Find the volume of the solid generated by revolving triangle ABC about line L given that A and C are points on the line.
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[image: image25.wmf]432

p


C) 
[image: image26.wmf]672

p


D) 
[image: image27.wmf]912

p


E) NOTA 

8. Find the measure of the acute angle (in radians) formed by the intersection of the lines 
[image: image28.wmf]23 and 34.
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A) 
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B) 
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C) 
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D) 
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E) NOTA 

9. An archaeologist found a piece of broken pottery that appeared to be part of the outside of a circular plate.  When the piece was placed on a sheet of graph paper, the points (4, 6), (7, 7) and (12, 6) lay along the edge of the plate.  What is the radius of the plate?

A) 6
B) 
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C) 8
D) 
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E) NOTA

10. Find the volume of a tetrahedron with vertices at 
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A) 26
B) 13
C) 
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D) 
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E) NOTA 

11. The lines given by 
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 bound a triangle that is a cross-section of a right-circular cone, perpendicular to the plane that contains the base of the cone.  The base of the cone is in the plane perpendicular to the xy-plane and on the line x = 0.  What is the volume of the cone?
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C) 
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D) 
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E) NOTA 

12. A triangle has two vertices at the endpoints of the latus rectum of the parabola given by 
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(1)8(3)

yx

-=+

 and the third vertex of the triangle is the vertex of the parabola.  What is the area of the triangle?

A) 8
B) 7.5
C) 7
D) 6.5
E) NOTA 

13. Two circles, graphed in the same plane, intersect in two distinct points, A and B.  One circle has center (6, 5) and radius 6.  The other circle has center (6, 8) and radius 4.  The coordinates of A and B are (s, t) and (h, k).  Of the four coordinates, s, t, h and k, two have equal value.  Find that value.

A) 6.5
B) 
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C) 6
D) 
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E) NOTA

14. The line L has x-intercept (5, 0) and slope m + 1.  Line L also contains the point (13, 32).  Line K has slope m + 1 and a y-intercept of (0, m).  What is the distance between line L and line K?
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C) 
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D) 
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E) NOTA 

15. An ellipse has a rectangle ABCD inscribed in it so that two of its sides, AB and CD, are the lateri recti of the ellipse.  If  A = (–1, 6), B = (5, 6), C = (5, –6), and D (–1, –6), which of the following is a focus for the ellipse?

A) (5, 0)
B) (3, 6)
C) (–1, 0)
D) (2, –6)
E) NOTA 

16. The ellipse whose equation is 
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 is inscribed in a rectangle aligned with the coordinate axes, which is in turn inscribed in another ellipse that contains the point (4, 0).  Write an equation of the larger ellipse.
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B) 
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C) 
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D) 
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E) NOTA 

17. Line 
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 has equation 13x + 18y = 108 while line 
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 has equation 8x – 7y = 7.  Let
P = (5, 3).  Which of the following is true?

A) P is above 
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 and 
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B) P is below 
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, but above 
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C) P is above
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, but below 
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D) P lies along at least one of 
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 or 
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E) NOTA 

18. A tunnel in the shape of a semi-ellipse is 60 feet wide and 36 feet high in the center.  Find the tunnel’s height six feet from the edge.  Express your answer in feet.

A) 
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E) NOTA 

19. In how many points do the graphs of the equations 
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 intersect when graphed in the Cartesian plane?

A) 0
B) 1
C) 2
D) 3
E) NOTA 

20. Consider the graph of the equation 
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 in the Cartesian plane. Which of the following statements is/are FALSE?

I.  The graph is tangent to both axes.
II. The point (4, 4) is an endpoint of the major axis. 
III. The point (2, 4) is the center.
IV. The length of the major axis is 8.

A) I only
B) II & III only
C) I, II, and III
D) ALL
E) NOTA 

21. Let a plane curve C be defined parametrically by 
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.  Which of the following best describes the shape of C?

A) an ellipse
B) a straight line
C) a hyperbola
D) a circle
E) NOTA 

22. What is the value of k if the line y = 2x + k is tangent to the hyperbola 
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A) 
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B) 
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D) 2
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E) NOTA 

23. Two circles of radius 1 are drawn.  Given that the area of the intersection of the circles is 
[image: image79.wmf]3
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, what is the area of the region inside at least one of the circles?

A) 
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C) 
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D) 
[image: image83.wmf]7

3

p


E) NOTA 

24. What is the area of a triangle with side lengths 17, 
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, and 
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A) 30
B) 35
C) 40
D) 45
E) NOTA 

25. For n > 0, let 
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 be the area of the region 
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.  Find the value of 
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A) 1
B) 2
C) 4
D) 8
E) NOTA

26. Let A = (–7, 10) and D = (8, –2).  Let B be a point along the line segment AD such that the length of AB is half that of BD.  If E = (–13, 8) and B is the midpoint of EF, find the sum of the coordinates of F.

A) 19
B) 17
C) 15
D) 13
E) NOTA 

27. Let x be a real number between 0 and 28, inclusive.  Find the smallest possible value of 
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A) 40
B) 41
C) 53 
D) 55
E) NOTA 

28. In polar coordinates, the midpoint of the line segment joining the points 
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 is the polar point 
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B) 
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C) 
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D) 
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E) NOTA 

29. A lattice point is a point whose coordinates are integers.  Find the coordinates of all first-quadrant lattice points which are three times farther from the line 2x – y = 4 than they are from the line 2x + y = 4.

A) (1, 1) and (1, 4)
B) (2, 2) and (2, 8)
C) (3, 3) and (3, 12)
D) (4, 4) and (4, 16)
E) NOTA

30. Find the length of the tangent from (8, 11) to the circle 
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A) 9
B) 11
C) 13
D) 15
E) NOTA
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