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1.
The figure to the right is a dodecagon.


How many distinct diagonals can you make?


a) 9

b) 90

c) 45

d) 40

e) 35

2.
ABCD and DEGH are squares of area 36.

If BC and EG are intersecting each other

so that their point of intersection, F,

divides CB such that CF : FB = 1:2,

and EG such that EF : FG  = 1:2, then

determine the total area of ABFGHD.

a) 60


b) 66

c) 70

d) 64

e) 58

3.
2 cows are roped tightly to 2 opposite corners of a barn

that measures 2m ( 4m.

Cow A tied to corner A has 4m of rope attached to it.

Cow B tied to corner B has 2m of rope attached to it.

Assuming that the cows cannot enter the barn, how much

grass area (m2) around the barn could the cows cover together?


a) 12(


b) 16(
c) 20(


d) 18(


e) 15(
4.
BC || DE, and AD:DC = 3:2.


The ratio of areas of (ABC and (AED

(= 

) is 

, where gcd(s,t) = 1.

 Find t - s.

a) 4



b) 8



c) 16


d) 12


e) 18

5.
Fixed points A & B located on a plane are seperated by 3 cm.


For how many points in the plane would the area of (ABP be 6 cm2?


a) 0



b) 2



c) 4


d) 8



e) infinitely many

6.
In square ABCD of area 169 (=132), 4 right triangles ABE, BCF, CDG, DAH are inscribed,

forming a small square EFGH of area 49 (=72).

If the length of BI is 

where gcd(p, q) = 1. Find p+q.

a) 133


b) 157


c) 165


d) 144


e) 152

7.
The line y = Mx passes through a rectangle

whose vertices lie at (0,0), (0,6), (10,0), (10,6),

cutting the rectangle into two parts, A & B.

What value of M would give a ratio of A : B = 3 : 1?

a) 


b) 


c) 


d) 




e) 


8.
Length of minor arc AB is 4/3. The center of circle S

lies on the diameter of circle O that is perpendicular to


chord CB. If the area of the circle S is a(, find 4

a2.



a) 1



b) 2



c) 4



d) 8



e) 16

9.
In a cube shaped room, a spider is traveling from

corner A to corner B along the walls of the room

(the spider may walk along the ceiling and floor

of the room). If L is the length of the shortest 

possible path, what is L2?


a) 40


b) 50

c) 60

d) 70


e) 80

10.
What is the area of a square that is inscribed in a circle of radius 24?


a) 576

b) 1152

c) 288

d) 2304

e) 288

11.
In triangle ABC, medians BD & CE intersect at F.


Given 

= 16, find 

.


a) 344


b) 579


c) 481


d) 768


e) 641

12.
The external angle of a regular polygon is 18(.

How many sides does this regular polygon have?

a) 10

b) 20

c) 15

d) 8

e) 12

13.
You are tired and want to make the least number of 

cuts to slice up a pizza pie. It’s easy to slice the pie

twice into 4 slices, but what if you’d like 11 slices?

Assuming that the size of the slices doesn’t matter, 

what is the least number of cuts needed to make 11 slices?

a) 4

b) 6

c) 7

d) 8

e) 10

14.
Corners of a cube are sliced off just like


the corner of a cube in the figure to the right.

How how many edges does the new “cube” have?

a) 12

b) 24

c) 48

d) 16

e) 36

15.
4 tangent circles are congruent. The radii of the circles 

are 2 cm eac. If the area of the shaded region is of the 

form a - b(, then find a+b.


a) 30


b) 20

c) 16

d) 15


e) 12

16.
(ABC and (ABD are isosceles triangles.




 = 

 = 



Find the size of the angle ABD.


a) 36


b) 45

c) 54

d) 60

e) 72

17.
(ABC is a right triangle. 

= 1.


If 

can be expressed as 

, 
find a+b.


a) 4


b) 5

c) 7

d) 8

e) 11

18.
The length of a side of the cube to the right is 2.

Given that

 (completely reduced) is the shortest

distance between segment AC and diagonal DF, find a+b.

a) 4

b) 5

c) 6

d) 8

e) 11

19.
You are trying to distribute 6 identical apples to 4 different people. Each person should 

receive at least one apple.  How many different ways can you distribute the apples?

a) 4

b) 6

c) 8

d) 10

e) 12

20.
Find radius of the circle C.



a) 6


b) 7


c) 8

d) 9

e) 12

21.
(ABE and (ADE share a common side AE.


C is the intersection of BE and AD.


If the sides AB, DE, and CF are parallel,


and 

= 18, 

= 9, find 

.


a) 4


b) 5


c) 6


d) 7

e) 8

22.
What is the minimum number of colors needed to


color the map to the right so that no adjacent


regions of the map have the same color?


a) 2


b) 3


c) 4


d) 5


e) 6

23.
A Rubik’s Cube is a 3 ( 3 ( 3 cube shown on the right.


It is assembled by putting 27 smaller cubes together.

If a bucket of red paint was poured over it, how many of

the 27 cubes would have two faces colored red if the Rubik’s 

Cube is disassembled after this tragedy? Assume that the 

paint can’t penetrate the cracks between the smaller cubes.


a) 6


b) 8


c) 9


d) 12


e) 21

24.
In sphere of radius 9, a regular tetrahedron is inscribed.

5 spheres are also inscribed, 4 between the faces of the

tetrahedron and its circumscribing sphere, and 1 inside

the tetrahedron. If 

 (completely reduced) is the ratio

of the volume of the large circumscribing sphere to

the summed volume of all 5 inscribed spheres, find 


a) 5

b) 20

c) 51

d) 84

e) 135

25.
Starting from the origin, a bluejay travels 

1 unit north to (0,1). Then he turns 90( to

the right and proceeds half the distance he

just traveled. If point E represents the 

position of the bluejay after the millionth 

iteration, calculate 5

.


a) 1


b) 2


c) 4


d) 8


e) 12

26.
Ray CD is tangent to circle O. Find


the diameter of circle O.



a) 10



b) 12



c) 26



d) 20



e) 24

27.
The length of radius AO is  9 and the length


of radius BP is 4. Circles O and P are


tangent to each other. Find the length of


segment AB.



a) 12



b) 4 + sqrt(56)



c) 13



d) 5 + sqrt(56)



e) 16

28.
The lateral surface area of a right cone is 369 cm2. The volume is 1080 cm3. The total 

surface area is 450 cm2. What is the slant height of this cone, in centimeters?


a) sqrt (2410)

b) 40


c) sqrt (1519)


d) 41


e) can not be determined from the given information

29.
A right triangle has integer side lengths. Its hypotenuse is 25 kilometers long. What is the

area of the circle that circumscribes this triangle?


a) 625km2

b) 576 km2

c) 312.5 km2

d) 156.25 km2

e) much bigger than any of the previous answers!!

30.
Jack and Jill are admiring each other’s solid spherical bowling balls. Jack’s bowling ball has a 

surface area of 1764 cm2, while Jill’s has a surface area of 196cm2. If the bowling balls are 

melted, how many bowling balls of Jill’s size could be made from the resulting liquid mix from Jack’s bowling ball, assuming that the balls had the same density to begin with?


a) 2


b) 8


c) 9


d) 27


e) 729
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