Mu Alpha Theta National Convention:  Hawaii, 2005

  Geometry Topic Test – Alpha Division


1. In parallelogram ABCD, 
[image: image127.bmp].  Find the measure of 
[image: image2.wmf]B

Ð

. 

A) 
[image: image3.wmf]o

40


B) 
[image: image4.wmf]o

50


C) 
[image: image5.wmf]o

100


D) 
[image: image6.wmf]o

140


E) NOTA 

2. A circle has a circumference measuring 
[image: image7.wmf]16

p

 cm.  What is the area of the circle in square centimeters?

A) 
[image: image8.wmf]4

p


B) 
[image: image9.wmf]8

p


C) 
[image: image10.wmf]16

p


D) 
[image: image11.wmf]64

p


E) NOTA 

3. [image: image1.wmf]o

40

mA

Ð=

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

4. 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

5. [image: image126.emf]Non-degenerate convex quadrilateral RSTU is shown with diagonal 
[image: image12.wmf]US

. All segments have integer lengths. If RS=12, ST=4 and UR=5 what is the smallest possible length for 
[image: image13.wmf]UT

?  

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

6. A regular polygon with n sides has interior angles measuring 
[image: image14.wmf]o

178

.  What is the value of 
[image: image15.wmf]180

n

?  

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

7. A central angle of a circle of radius 12 cm measures 
[image: image16.wmf]o

30

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

A) 
[image: image17.wmf]p


B) 2
[image: image18.wmf]p


C) 3
[image: image19.wmf]p


D) 4
[image: image20.wmf]p


E) NOTA 

8. If the expressions shown are the degree measures of the angles of the pentagon, find the value of 
[image: image21.wmf]xy

+

.

A) 30
[image: image22.wmf]o


B) 36
[image: image23.wmf]o


C) 50
[image: image24.wmf]o


D) 54
[image: image25.wmf]o


E) NOTA 

9. If 
[image: image26.wmf]ABCXYZ

DD

:

, AB=12, XY=3, and the area of 
[image: image27.wmf]ABC

D

 is 48, what is the area of 
[image: image28.wmf]XYZ

D

?

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

10.  A regular hexagon is inscribed in a circle of radius 6 cm.  What is the area, in square centimeters, of the hexagon?

A) 36
[image: image29.wmf]3


B) 
[image: image30.wmf]543


C) 
[image: image31.wmf]723


D) 
[image: image32.wmf]1443


E) NOTA

11. A right cylindrical vat has a height of 20 inches and a diameter measuring 8 inches.  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: image33.wmf]1

1

8


C) 
[image: image34.wmf]1

1

2


 D) 
[image: image35.wmf]1

2

4


E) NOTA 

12. A solid cube has edges measuring 4 cm.  A corner of the cube is cut off and removed, leaving an equilateral triangular face with vertices at what used to be the midpoints of three intersecting edges. The remaining figure is a solid with 7 faces. Find the surface area, in square centimeters, of this solid.


A) 
[image: image36.wmf]963

-


B) 
[image: image37.wmf]9023

+


C) 
[image: image38.wmf]4

643

3

-


D) 
[image: image39.wmf]963

+


E) NOTA

13. A triangle has two sides measuring 5 cm and 6 cm and their included angle measures 
[image: image40.wmf]60

°

.  Find the length, in centimeters, of the third side of the triangle.

A) 
[image: image41.wmf]42


B) 
[image: image42.wmf]22


C) 
[image: image43.wmf]53


D) 
[image: image44.wmf]31


E) NOTA

14. A rectangle has one side of length 
[image: image45.wmf]tan

K

, and one diagonal of length 
[image: image46.wmf]sec

K

, for 
[image: image47.wmf]0

4

K

p

<<

.  Which is an expression for the area of the rectangle?

A) 
[image: image48.wmf]sin

K


B) 
[image: image49.wmf]cos

K


C) 
[image: image50.wmf]tan

K


D) 
[image: image51.wmf]tansec

KK


E) NOTA
15. Points B, C, D and E are collinear and BC=CD=DE in the diagram shown.  If AB=12, AC=10 and 
[image: image52.wmf]o

30
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Ð
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 give the area of 
[image: image53.wmf]ABE

D

.

A) 30
B) 40
C) 60
D) 90
E) NOTA
16. A triangle has vertices on the points (0, 0),  (
[image: image54.wmf]cos

q

, 0) and (
[image: image55.wmf]0.5,4sin

q

).  If the area of the triangle is 
[image: image56.wmf]1

3

 and 
[image: image57.wmf]0

2

p

q

<<

, give the value of 
[image: image58.wmf]sin(2)

q

.

A) 
[image: image59.wmf]1

3


B) 
[image: image60.wmf]3

5


C) 
[image: image61.wmf]4

5


D) 1
E) NOTA

17. An equilateral triangle 
[image: image62.wmf]1

T

 has area 
[image: image63.wmf]1003

 sq. cm.  A second triangle, 
[image: image64.wmf]2

T

, is drawn with vertices on the midpoints of the sides of 
[image: image65.wmf]1

T

.  The midpoints of the sides of 
[image: image66.wmf]2

T

 are the vertices of triangle 
[image: image67.wmf]3

T

, and so on.  What is the sum of the perimeters, in centimeters, of all the triangles, 
[image: image68.wmf]123

,,,...

TTT

?

A) 
[image: image69.wmf]1203


B) 
[image: image70.wmf]120


C) 
[image: image71.wmf]603


D) 
[image: image72.wmf]60


E) NOTA

18. The top of a building is 1000 feet from a point on the ground. The angle of elevation from the point to the top of the building is 20 degrees. Which of the following is an expression for the height of the building in feet?

A) 
[image: image73.wmf]o

1000sin20


B) 
[image: image74.wmf]o

1000cos20


C) 
[image: image75.wmf]o

1000tan20


D) 
[image: image76.wmf]o

1000

tan20


E) NOTA

19. The length of a bus is A yards, B feet, and C inches.  Which is an expression for the length of three of these buses, in feet?

A) 
[image: image77.wmf]333

ABC

++


B) 
[image: image78.wmf]93

4

C

AB

++


C) 
[image: image79.wmf]3

12

C

AB

++


D) 
[image: image80.wmf]33

3

C

AB

++


E) NOTA

20. A rectangle is drawn with one side on the x-axis and two vertices on the graph of 
[image: image81.wmf]2

4

yx

=-

. If one vertex of the rectangle is on the point (
[image: image82.wmf]3

2

, 0), what is the area of the rectangle?

A) 
[image: image83.wmf]39

16


B) 
[image: image84.wmf]21

4


C) 
[image: image85.wmf]9

2


D) 
[image: image86.wmf]49

16


 E) NOTA

21. Right triangle RST has its right angle at S, and sides measuring 6 cm, 8 cm and 10 cm.  If D is the midpoint of the hypotenuse of 
[image: image87.wmf]RST

D

, find the sum 
[image: image88.wmf]DRDSDT

++

.

A) 15
B) 16
C) 17
D) 18
E) NOTA

22. A circle of radius 6 is centered on the origin.  Point P begins on the circle at coordinates (6, 0) and travels counterclockwise along the circle to coordinates (
[image: image89.wmf]3,33

-

).  What is the least possible distance that the point P traveled?

A) 
[image: image90.wmf]3

p


B) 
[image: image91.wmf]4

p


C) 
[image: image92.wmf]6

p


D) 
[image: image93.wmf]12

p


E) NOTA

23. A parallelogram ABCD has points A and D at (0, 0) and (30, 0) respectively.  Point B has a y-coordinate of 6, and 
[image: image94.wmf]AB

suur

 has a slope of 
[image: image95.wmf]3

4

. Find the perimeter of ABCD.

A) 66
B) 72
C) 80
D) 96
E) NOTA

24. Two cables brace a girder.  They are at 60 and 45 degrees off of the horizontal as shown.  If the cable from point P is 100 meters long, and the distance from P to Q is (
[image: image96.wmf]56503

+

) meters, find the volume of the cylindrical girder, in cubic meters.

A) 
[image: image97.wmf]1503

p


B) 
[image: image98.wmf]4503

p


C) 
[image: image99.wmf]9003

p


D) 
[image: image100.wmf]18003

p


E) NOTA

25. A room in the shape of a right rectangular prism has dimensions 12 feet by 30 feet by 15 feet.  One diagonal of the prism is 
[image: image101.wmf]PQ

.  A bug is on the wall at point P and is crawling along the walls to point 
[image: image102.wmf]Q

.  What is the minimum distance, in feet, that the bug can crawl?

A) 30
[image: image103.wmf]3


B) 
[image: image104.wmf]57


C) 57
[image: image105.wmf]3


D) 3
[image: image106.wmf]181


E) NOTA

26. In pentagon ACDEF, B is the midpoint of  side 
[image: image107.wmf]AC

.  
[image: image108.wmf]90

mDmC
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o

.  AC=AF=20, DC=
[image: image109.wmf]183

, EF=16.  If 
[image: image110.wmf]BF

suur

 is parallel to 
[image: image111.wmf]DC

 give the length of 
[image: image112.wmf]DF

.

A) 20 
B) 20
[image: image113.wmf]3


C) 2
[image: image114.wmf]73


D) 30
[image: image115.wmf]2


E) NOTA

27. Two gears are circular, and the circles are tangent as shown.  If the centers are fixed and the radii are 30 inches and 40 inches, how many revolutions will the larger circle have made when the smaller circle has made 4 revolutions?

A) 3
B) 4
C) 
[image: image116.wmf]3

4


D) 
[image: image117.wmf]3

2


E) NOTA

28. A cube is inscribed in a sphere, with every vertex of the cube on the sphere.  What is the ratio of the volume of the sphere to the volume of the cube?

A) 
[image: image118.wmf]4

3

p


B) 
[image: image119.wmf]3

2

p


C) 
[image: image120.wmf]p


D) 
[image: image121.wmf]3

2

p


E) NOTA

29. A solid right circular cone has radius 15 and height 12.  A plane, parallel to the plane that contains the base of that cone, intersects the cone.  The plane is a distance of 8 from the plane that contains the base of the large cone.  Find the volume of the frustum (the part of the larger cone which is below the plane).

A) 
[image: image122.wmf]800

p


B) 
[image: image123.wmf]900

p


C) 
[image: image124.wmf]2500

3

p


D) 
[image: image125.wmf]2600

3

p


E) NOTA

30. Two circles are externally tangent with a common external tangent. If the radii of the circles are 9 and 16, what is the distance (x) between points of tangency?

A) 23
B) 24
C) 25
D) 26
E) NOTA
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