
Amador Valley’s
Annual Geometry Bee

Invitational Round

May 29, 2015



Format

• Round 1: 10 problems, 3 minutes per problem
• Round 2: 10 problems, 3 minutes per problem
• Round 3: 10 problems, 3 minutes per problem
• Tiebreakers will be used to determine placements, if

necessary
• Top 16 highest scorers after Round 1 will stay in division 1
• Top 8 highest scorers after Round 2 will stay in division 1



Rules

• Write down your answers on the paper given.
• Unless otherwise stated, answers must be in simplest and

exact form. Denominators must be rationalized,
trigonometric functions must be simplified, common
fractions must be used, etc.

• No calculators!
• Unless otherwise stated, assume angle measures are written

in degrees.
• Good Luck!
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Round 1
10 problems, 3 minutes per problem



1. There exists a cube such that the sum of the lengths of its edges
and the volume are numerically equal. Find the cube’s surface
area.



2. Two similar triangles have perimeters 9 and 18. Find the ratio
of the area of the smaller triangle to the area of the larger
triangle.



3. How many distinct rectangles with integer side lengths have
area 42?



4. Let ω be a circle with center O, and let AB be a chord of ω.
Suppose that the reflection of O over line AB lies on ω.
Compute ∠AOB.



5. A triangle has perimeter 36 and has integer side lengths that
form an arithmetic series. Find the number of distinct triangles
that have this property.



6. Two circles of radius 1 are centered at (9, 1) and (13, 1). A line
passing through the origin exists such that the area of the
circles above the line and below the line are equal. Find the
slope of this line.



7. Preetham the Putterfly is painting beautiful pictures of
geometry. He dips a square block of side length 2 in magenta
paint. He then places this block on a sheet of paper. Next, he
rotates the square 90 degrees about one of its vertices and takes
the block off the paper. Compute the area of the beautiful
magenta figure he has created.



8. In acute 4ABC, 3 squares are drawn such that each side of the
triangle are a side length on one the squares. The areas of the
squares are 70, 41 and x. Find the maximum integer value of x



9. A cylinder has height 10 and radius 24. Point A is randomly
chosen along the circumference of one face of the cylinder and
point B is randomly chosen along the circumference of the
other face. Compute the probability that the length of AB is
less than 26.



10. Let 4ABC be a triangle with AB = 9, BC = 15, CA = 12. Let
M,N be the midpoints of sides AC,AB, respectively, and let G
be the intersection of BM and CN. Compute the area of
4GMN.



Round 2
10 problems, 3 minutes per problem



1. A right triangle has side lengths 3, 4, and x. If x is not an
integer, compute x.



2. A square has two vertices at (2015, 2015) and (2010, 2020).
Find the sum of all possible areas of this square.



3. Steve the Saderpillar is drawing a sequence of squares to
appease Kenny the Kelociraptor. The first square he draws has
side length 1. He then connects the midpoints of the first
square to form a second square. He continuously constructs
more and more squares by connecting the midpoints of the
previous square. Because Kenny the Kelociraptor will eat him if
he stops, Steve the Saderpillar continues the process on forever.
Find the sum of the areas of all the squares he draws.



4. An isosceles right triangle and a square have the same area.
Compute the ratio of the perimeters of the triangle to the
square.



5. Isosceles triangle ABC where AB = AC has a point D on side
AC such that BC = DC and AD = BD. Find the measure of
angle C in degrees. Express your answer as a common fraction.



6. Let ABCD be a square with side length 12. Point P is
randomly chosen inside of ABCD. Let the centroid of 4CDP
be G. Find the probability that 4ABG has area greater than
or equal to 54.



7. Equilateral triangle ABC has side length 2. Let O1 be its
incircle. Let O2 be a circle tangent to AB, BC, and O1. Find
the area of O2.



8. A, B, and C lie on a line in that order such that B and C lie on
a circle γ. AB = 2 and BC = 1. Define a point T on the major
arc of BC such that AT is tangent to γ. Given that BT = 1,
find the length of CT .



9. Let 4ABC be a triangle with AB = 13, BC = 15, CA = 14. Let
D be the tangency point of the incircle of 4ABC with side
BC. A circle passing through A is tangent to line BC at D, and
meets line CA for a second time at X. Compute the length CX.



10. Let isosceles right 4ABC have hypotenuse BC = 5. Let D be a
point outside of 4ABC such that DB = 3 and DC = 4. Let
segment AD intersect BC at X. Find the value of AX ·XD.



Round 3
10 problems, 3 minutes per problem



1. A right triangle has angles that form an arithmetic sequence.
Find its smallest angle.



2. Quadrilateral ABDC exists such that D is the circumcenter of
an obtuse triangle ABC. Given that ∠BDC = 100, compute
∠ABD + ∠ACD.



3. Triangle T1 is an isosceles triangle with sides of length 2014,
2015, and 2015. For any integer n ≥ 1 there exists a triangle
Tn = ABC where AB = AC and the angle bisector of angle C
intersects AB at point D. Triangle Tn+1 is then defined as the
isosceles triangle that has side lengths AD,BD, and BD. Find
the ratio of the shorter side of T2015 to its longer side.



4. Square ABCD has side length 1 and center P . Denote the
centroids of triangles PAB,PBC,PCD, and PDA as
P1, P2, P3, and P4. Find the area of P1P2P3P4



5. Rhombus ABCD has side length 6 and angles measuring 120
and 60 degrees. Rectangle FGHI has area 8

√
3 with F on AB,

G on BC, H on CD, and I on AD. Compute AF given that
AF < BF .



6. Kenny the Kat is angry with his ball of yarn with radius 4. He
swipes off part of his ball with his paw such that the top of the
ball becomes a smooth, flat circle with area 7π parallel with the
floor. Compute the height of his ball of yarn (that is, from the
center of the top face to the floor).



7. Jonathan the Jangaroo is once again on a walk. He walks
forwards 25 meters. He then turns 50 degrees to the right. He
then walks forwards 25 meters again and turns another 50
degrees to the right. He repeats this process until he once again
reaches his starting point. How many meters does he walk?



8. Points A,B,C,D, and E lie on a circle as shown below such
that ∠ABC = ∠BCD = ∠CDE = 30 degrees and
AB = DE = 10. Find BC.
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9. A triangle has vertices at (0, 0), (3p, 2q), and (2q, 3p), where p
and q are integers. Given that the triangle has integer area
greater than or equal to 6, find the least possible area it can
have.



10. A circle O2 intersects circle O1 with radius 4 at 2 points (A and
B) and goes through the center of circle O1.A point P is chosen
on the circle O2 such that segment BP intersects circle O1
again at C but segment AP does not intersect O1 again. If
BC = 6 and CP +AP = 8, find the area of quadrilateral
AO1BP in simplest radical form.



Tiebreakers



1. How many diagonals does a decagon (10 sides) have that do not
pass through its center?



2. In square PQRS, point O is the midpoint of RS. Line PR and
line QO intersect at point Z. Find [QZR] : [PZOS] as a
common fraction. (Note that [ABC] denotes the area of
polygon ABC)



3. A dog is tied with a leash to the corner of a building in the
shape of a regular hexagon. If the side length of the hexagon is
4 and the leash has length 6, what is the area of the region in
which the dog can travel? Express your answer as a common
fraction in terms of π.



4. Three circles are inscribed within an equilateral triangle such
that they are tangent to one another and to the midpoint of one
edge of the triangle. If each circle has a radius of 1, what is the
side length of the triangle?



5. Circles α and β are concentric with β larger than α. The length
of β’s chord that is tangent to α is equal to 42. What is the
area inside β but outside α?



6. A triangle has side lengths 10, 13, and 13. Denote the centroid
and incenter of this triangle as G and I, respectively. Find the
length of segment GI.



7. In the 4ABC, sides AB and CB have equal lengths and the
measure of angle ABC is equal to 36 degrees. What is the
measure of angle BOC where O is the center of the circle that
circumscribes 4ABC?



8. 4ABC has side lengths CA = 3, BC = 4, and AB = 5. The
angle bisector of ∠A intersects the circumcircle of 4ABC at D.
Determine the length of AD.



9. Circle O has radius 2. Equilateral triangle ABC is centered at
O such that it intersects Circle O at points D and E on AB, F
and G on BC, and H and I on AC such that AD < AE,
BF < BG and CH < CI. Find the side length of triangle ABC
if AD = BE = BF = CG = CH = AI = 1



10. A circle is inscribed in quadrilateral ABCD. Given that
AB = 10, BC = 12, and CD = 7, find the length of DA.



11. A cone and cylinder both have a base with area 2015. Given
that the cone’s volume is twice the volume of the cylinder,
compute the ratio between the height of the cone and the
height of the cylinder.



12. There exists a square ABCD with side length 1. A circle γ has
diameter CD. Find the length of the portion of segment AC
that lies outside of circle γ.




