
End of Quarter Game: Geometry

Connor Zhao

May 31, 2026

(1 point) Point O is the center of the regular octagon ABCDEFGH, and X is the midpoint
of the side AB. What fraction of the area of the octagon is shaded?

(A) 11
32

(B) 3
8

(C) 13
32

(D) 7
16

(E) 15
32

(2 points) What is the area enclosed by the geoboard quadrilateral below?

(A) 15 (B) 181
2

(C) 221
2

(D) 27 (E) 41
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(3 points) In △ABC, AB = BC = 29 and AC = 42. What is the area of △ABC?

(A) 100 (B) 420 (C) 500 (D) 609 (E) 701

(4 points) A triangle with vertices as A = (1, 3), B = (5, 1), and C = (4, 4) is plotted on a
6× 5 grid. What fraction of the grid is covered by the triangle?

(A) 1
6

(B) 1
5

(C) 1
4

(D) 1
3

(E) 1
2

(5 points) The shaded region below is called a shark’s fin falcata, a figure studied by Leonardo
da Vinci. It is bounded by the portion of the circle of radius 3 and center (0, 0) that lies in
the first quadrant, the portion of the circle with radius 3

2
and center (0, 3

2
) that lies in the

first quadrant, and the line segment from (0, 0) to (3, 0). What is the area of the shark’s fin
falcata?
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(A)
4π

5
(B)

9π

8
(C)

4π

3
(D)

7π

5
(E)

3π

2

(6 points) In the given figure hexagon ABCDEF is equiangular, ABJI and FEHG are
squares with areas 18 and 32 respectively, △JBK is equilateral and FE = BC. What is
the area of △KBC?

(A) 6
√
2 (B) 9 (C) 12 (D) 9

√
2 (E) 32

(7 points) When the centers of the faces of the right rectangular prism shown below are
joined to create an octahedron, what is the volume of the octahedron?
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(A)
75

12
(B) 10 (C) 12 (D) 10

√
2 (E) 15
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End of Quarter Game: Combinatorics

Connor Zhao

May 31, 2026

(1 point) How many different four-digit numbers can be formed by rearranging the four digits
in 2004?

(A) 4 (B) 6 (C) 16 (D) 24 (E) 81

(2 points) Ms. Hamilton’s eighth-grade class wants to participate in the annual three-
person-team basketball tournament. The losing team of each game is eliminated from the
tournament. If sixteen teams compete, how many games will be played to determine the
winner?

(A) 4 (B) 7 (C) 8 (D) 15 (E) 16

(3 points) Two-thirds of the people in a room are seated in three-fourths of the chairs. The
rest of the people are standing. If there are 6 empty chairs, how many people are in the
room?

(A) 12 (B) 18 (C) 24 (D) 27 (E) 36

(4 points) At a party there are only single women and married men with their wives. The
probability that a randomly selected woman is single is 2

5
. What fraction of the people in

the room are married men?

(A) 1
3

(B) 3
8

(C) 2
5

(D) 5
12

(E) 3
5

(5 points) Among the positive integers less than 100, each of whose digits is a prime number,
one is selected at random. What is the probability that the selected number is prime?

(A)
8

99
(B)

2

5
(C)

9

20
(D)

1

2
(E)

9

16
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(6 points) Al, Bill, and Cal will each randomly be assigned a whole number from 1 to 10,
inclusive, with no two of them getting the same number. What is the probability that Al’s
number will be a whole number multiple of Bill’s and Bill’s number will be a whole number
multiple of Cal’s?

(A)
9

1000
(B)

1

90
(C)

1

80
(D)

1

72
(E)

2

121

(7 points) Johann has 64 fair coins. He flips all the coins. Any coin that lands on tails is
tossed again. Coins that land on tails on the second toss are tossed a third time. What is
the expected number of coins that are now heads?

(A) 32 (B) 40 (C) 48 (D) 56 (E) 64
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