Mu Alpha Theta National Convention:  Hawaii, 2005

  Geometry Topic Test – Theta Division

1. Which adjective describes lines that must intersect?

A) coplanar
B) parallel
C) perpendicular
D) skew
E) NOTA

2. In parallelogram ABCD, 
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40

mA

Ð=

.  Find the measure of 
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A) 
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C) 
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D) 
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E) NOTA 

3. A circle has a circumference measuring 
[image: image7.wmf]16
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 cm.  What is the area of the circle in square centimeters?

A) 
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B) 
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C) 
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D) 
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E) NOTA

4. If the increments on both axes shown are 1, which integer is closest to the area of the trapezoid shown?

A) 12
B) 11
C) 10
D) 9
E) NOTA

5. If lines l and m are parallel, what is the value of 
[image: image12.wmf]x

 ?

A) 22
B) 24
C) 36
D) 40
E) NOTA

6. An isosceles right triangle has one leg measuring 20 cm.  What is the length of its hypotenuse in centimeters?

A) 
[image: image13.wmf]102

 
B) 
[image: image14.wmf]202


C) 
[image: image15.wmf]40


D) 
[image: image16.wmf]402


E) NOTA 

7. A right triangle has sides measuring 3 cm, 4 cm and 5 cm.  Which of the following is NOT the length (in centimeters) of an altitude of the triangle?

A) 2.4
B) 3
C) 4
D) 5
E) NOTA 

8. Non-degenerate convex quadrilateral RSTU is shown with diagonal 
[image: image17.wmf]US

. All segments have integer lengths.  If  RS=12,  ST=4 and UR=5 , what is the smallest possible length for 
[image: image18.wmf]UT

 ?

A) 4
B) 5
C) 6
D) 7
E) NOTA 

9. A right circular cone has a slant height measuring 13 cm and a height measuring 12 cm.  Find the lateral surface area of the cone, in square centimeters.

A) 60
[image: image19.wmf]p


B) 65
[image: image20.wmf]p


C) 100
[image: image21.wmf]p


D) 130
[image: image22.wmf]p


E) NOTA 

10. A regular polygon with n sides has interior angles measuring 
[image: image23.wmf]o

178

.  What is the value of  
[image: image24.wmf]180

n

  ?

A) 1
B) 2
C) 3
D) 6
E) NOTA 

11. The midpoint of 
[image: image25.wmf]ST

 is point A.  If 
[image: image26.wmf]31
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 and 
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, what is the value of x?

A) 49
B) 50.5
C) 51
D) 101
E) NOTA 

12. A central angle of a circle of radius 12 cm measures 
[image: image28.wmf]o

30

.  What is the length, in centimeters, of the arc that it intercepts?

A) 
[image: image29.wmf]p


B) 2
[image: image30.wmf]p


C) 3
[image: image31.wmf]p


D) 4
[image: image32.wmf]p


E) NOTA

13. If the expressions shown are the degree measures of the angles of the pentagon, find the value of 
[image: image33.wmf]xy
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.

A) 30
B) 36
C) 50
D) 54
E) NOTA 

14.  If 
[image: image34.wmf]ABCXYZ

DD
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, AB=12, XY=3, and the area of 
[image: image35.wmf]ABC
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 is 48, what is the area of 
[image: image36.wmf]XYZ
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?

A) 3
B) 12
C) 192
D) 768
E) NOTA

15. A regular hexagon is inscribed in a circle of radius 6.  What is the area of the hexagon?

A) 36
[image: image37.wmf]3


B) 
[image: image38.wmf]543


C) 
[image: image39.wmf]723


D) 
[image: image40.wmf]1443


E) NOTA 

16. A rhombus has a perimeter of 52 cm and a diagonal measuring 24 cm.  What is the length, in centimeters, of the other diagonal? 

A) 5
B) 10
C) 13
D) 26
E) NOTA 

17. A regular square pyramid has base edges measuring 10 inches and a height 6 inches.  Find the volume of the pyramid, in cubic inches.

A) 128
B) 128
[image: image41.wmf]2


C) 256
D) 512
E) NOTA 

18. Points A, B, C,  and D are on the circle and inscribed angle ADB measures 
[image: image42.wmf]o
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.  If 
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 and 
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 intersect at point E and 
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, find the degree measure of minor arc 
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A) 58.5
B) 70
C) 82
D) 94
E) NOTA

19. A right cylindrical vat has a height of 20 inches, a diameter measuring 8 inches, and it is half-filled with water.  If a sphere of radius 3 inches is dropped in and totally submerges, how many inches is the height of the water raised?

A) 1
B) 
[image: image47.wmf]1
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C) 
[image: image48.wmf]1
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 D) 
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E) NOTA 

20.  A plane intersects a solid sphere with radius 10, so that the intersection of the solid and the plane is a circle of circumference 
[image: image50.wmf]12

p

.  What is the distance of the plane from the center of the sphere?

A) 6
B) 8
C) 10
D) 12
E) NOTA

21. An isosceles triangle has a vertex angle that is  120 degrees.  If the area of the triangle is 25
[image: image51.wmf]3

 cm2, what is the length of its base in centimeters?

A) 5
B) 
[image: image52.wmf]53


C) 10
D) 
[image: image53.wmf]103


E) NOTA

22. A fuel tank is in the shape of a  right frustum  (truncated cone) as shown.  Its parallel circular bases have area 
[image: image54.wmf]36

p

 square feet and  
[image: image55.wmf]9
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 square feet respectively. When the fuel tank is half filled as shown (up to the axis of symmetry), the area of the surface of the fuel (cross section perpendicular to the bases, including the axis of symmetry) is 108 sq. ft.  What is the volume, in cubic feet, of the fuel in the tank?

A) 
[image: image56.wmf]320
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B) 
[image: image57.wmf]162
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C) 
[image: image58.wmf]126
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D) 
[image: image59.wmf]118
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E) NOTA

23. An isosceles trapezoid has a midsegment measuring 13 cm and an area of 52 cm2.  If one base has length 10 cm, find the perimeter of the trapezoid in centimeters.

A) 32
B) 36
C) 40
D) 44
E) NOTA 

24. Lines 
[image: image60.wmf]ST
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 and 
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sur

 are parallel, and point U is on line 
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.  If  
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, what is the ratio of the area of 
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 to the area of 
[image: image65.wmf]TVU
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?

A) 3:5
B) 3:2
C) 9:25
D) 9:4
E) NOTA 

25. The circle shown is centered at the origin.  Rectangle ABCD has one vertex on the circle and two sides on the coordinate axes as shown.  If the circle has area 
[image: image66.wmf]25

p

 and AB=3, find the length of the rectangle's diagonal 
[image: image67.wmf]AC

.

A) 3
B) 4
C) 5
D) 5.25
E) NOTA 

26. A solid cube has edges measuring 4 cm.  A triangle is drawn with vertices at the midpoints of three connecting edges, and one "corner" of the cube is truncated so that this triangle is showing. The remaining figure is a solid with 7 faces.  Find the surface area of this solid in square centimeters.

A) 
[image: image68.wmf]963
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B) 
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C) 
[image: image70.wmf]4
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D) 
[image: image71.wmf]963
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E) NOTA

27. Two tangent rays are drawn to a circle, with points R and T the points of tangency.  Find the measure of inscribed angle RST.

A) 
[image: image72.wmf]o

50


B) 
[image: image73.wmf]o

65


C) 
[image: image74.wmf]o

100


D) 
[image: image75.wmf]o

130


E) NOTA

28. Two concentric circles are drawn so that the tangent segment (shown) to the smaller circle is a chord of the larger circle. If the area of the annulus (region outside the smaller circle and inside the larger one) is 100
[image: image76.wmf]p

, find the length of the chord shown (
[image: image77.wmf]AB

).

A) 50
[image: image78.wmf]p


B) 50
C) 20
D) 5
E) NOTA
29. Two circles are externally tangent, and have a common external tangent line, with points of tangency P and Q.  
[image: image79.wmf]10cm
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, and the radii of the circles are 
[image: image80.wmf]cm
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 and 
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.  The center of the smaller circle (the one which contains point Q) is S, and a line through S is drawn tangent to the larger circle. The point of tangency of this line is T, as shown.  If ST=
[image: image82.wmf]219

 cm, find the length of the larger radius 
[image: image83.wmf]R

.

A) 6 cm
B) 5 cm
C) 4 cm
D) 3.5 cm
E. NOTA

30. A room has a floor that measures 15 feet by 21 feet, tiled with 315 one-foot square tiles.  If a person draws both diagonals on the floor of the room, how many tiles will be drawn on?  Note:  If a line passes through the vertex shared by four tiles, two of the tiles are drawn on and two are not.

A) 66
B) 65
C) 63
D) 60
E) NOTA
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�






x





y





3x+y-10





3x-2y








m





l





R





S





T





U





      x+2y                   2x+y





       4x		                         3x





  7y





A





B





C





D





E





?





?





120





13





Q





S                    T                    U





V           R





A





B





D





C








    A		   B





4





50





R





S





T





x+y-6








P





T





S








Page 5 of 5

_1140021153.unknown

_1140024746.unknown

_1140088942.unknown

_1140091422.unknown

_1164890535.unknown

_1164890685.unknown

_1165041852.unknown

_1183010163.unknown

_1183010178.unknown

_1183010121.unknown

_1164892824.unknown

_1164892891.unknown

_1164890698.unknown

_1164890657.unknown

_1140094867.unknown

_1164889530.unknown

_1164890521.unknown

_1140094956.unknown

_1140169311.unknown

_1140095044.unknown

_1140094928.unknown

_1140094338.unknown

_1140094357.unknown

_1140093631.unknown

_1140094278.unknown

_1140093668.unknown

_1140093574.unknown

_1140090822.unknown

_1140090910.unknown

_1140091363.unknown

_1140090891.unknown

_1140090649.unknown

_1140090675.unknown

_1140088951.unknown

_1140087123.unknown

_1140088010.unknown

_1140088123.unknown

_1140088134.unknown

_1140087157.unknown

_1140024783.unknown

_1140025355.unknown

_1140025532.unknown

_1140024836.unknown

_1140024760.unknown

_1140022894.unknown

_1140023944.unknown

_1140024277.unknown

_1140024681.unknown

_1140023958.unknown

_1140023227.unknown

_1140023932.unknown

_1140023165.unknown

_1140021909.unknown

_1140021949.unknown

_1140022403.unknown

_1140021937.unknown

_1140021197.unknown

_1140017196.unknown

_1140019456.unknown

_1140020113.unknown

_1140020871.unknown

_1140021026.unknown

_1140020331.unknown

_1140019463.unknown

_1140019434.unknown

_1140019445.unknown

_1140017197.unknown

_1140016996.unknown

_1140017119.unknown

_1140017195.unknown

_1140017194.unknown

_1140016997.unknown

_1140016899.unknown

_1140016971.unknown

_1140016995.unknown

_1140016898.unknown

