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1 Two Circles

1. (10 points) The circles C(A,r) and C(B,R) are centered at the points A and B and have
the radii r and R respectively. The circles intersect at two different points. Find the
length AB.

2. (20 points) In the space below, draw a pair of internally tangent circles on the left-hand
side. Draw a pair of externally tangent circles on the right-hand side. Now, if we have
two non-intersecting adjacent circles, draw the pair’s internal and external tangent lines.

3. (30 points) Find x.
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4. (40 points) Two circles intersect at two points. Show that the angles at which they
intersect are equal.

5. (50 points) Find r in terms of a and b. (Hint: make a smaller right triangle using the
centers of the two circles and one more point)
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2 Circumscribed Circle and Perpendicular Bisectors

1. (10 points) What is a circumscribed circle?

2. (20 points) If a point is equidistant from the three vertices of a triangle, why must it lie
on the perpendicular bisectors of all three?

3. (30 points) M is the perpendicular bisector of BC. If BK = 5x, AC = 6x + 7, CP = 4x,
AB = 9x – 14, find x, KC, AB, AC, and BC.
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4. (40 points) Three circles, each of radius 1 with centers at points S, T and U pass through
one point. Find the radius of the circumcircle of triangle STU.

5. (50 points) CD is chord which is equal to the radius of the circle, AB is the diameter
as shown, Chords AC and BD are extended outside the circle to meet at E. Find angle
AEB.
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3 Inscribed Circle Bisectors

1. (10 points) What is an inscribed circle? (Please explain to an instructor what rules a
circle must follow to be considered inscribed)

2. (20 points) Solve for the perimeter of the triangle.

3. (30 points) If point D lies on the angle bisector, what is the relationship between AD
and DC? (Please give a reason for your answer)
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4. (40 points) If BAC is 40 degrees, find BOC.

5. (50 points) The radius is 3. If the perimeter of ABC is 30, find the area of ABC.
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4 Inscribed and Circumscribed Quadrilaterals

1. (10 points) Find the value of the other marked angle. Please give a reason for your
answer.

2. (20 points) Find the perimeter of the quadrilateral.
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3. (30 points) If angle gamma (the y looking letter) is 60 degrees, find angle alpha. Please
give a reason for your answer.

4. (40 points) Find x, y and z. (Hint: you’ll need the inscribed angle theorem, which gives
a scalar relationship between an inscribed angle BAC and its intercepting arc BC)
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5. (50 points) Given a convex hexagon circumscribed around a circle with side lengths, in
the clockwise order, equal to 6, 8, 10, 5, and 2. Find the length of the last side. (Hint:
first prove a formula which makes this problem really easy)
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5 Area

1. (10 points) We have a parallelogram-shaped yard with a height of 54 feet and a base of
96 feet. If the cost to develop is $12 per square yard, what’s the total cost? (Remember
there are 3 feet in a yard)

2. (20 points) Find the value of ?

Page 10



3. (30 points) Show how to rearrange the given diagram (which has been already split into
five pieces for you) to form a square.

4. (40 points) Explain the chocolate bar trick.
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5. (50 points) Find the area of the shape x. (Hint: if you need to take the area of a circle,
you can leave pi in instead of using 3.14)
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6 Brain Teaser Flashbacks

1. (10 points) (From the prisoner problem where you had to figure out which of 127 pieces
of candy was poisoned when you only had 7 volunteers) Please explain why assigning
every prisoner to either eat the candy or not is a valid way to pick which one is poisoned
using the example of 8 candies and 3 prisoners. (Hint: easiest way is to give an example)

2. (20 points) You have three possible knights or liars. You ask Seth whether he is a knight
but can’t hear his response. Marcus says that Seth said he was a liar. Cameron says
"Don’t believe Marcus, he’s a liar!" What type is each person?

3. (30 points) Determine whether player 1 or player 2 has a winning strategy in these games
of Nim. (Reminder: The two players take turns removing stones from the game. On
each turn, the player removing stones can only take stones from one pile, but they can
remove as many stones from that pile as they want. If they want, they can even remove
the entire pile from the game! The winner is the player who removes the final stone.)
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4. (40 points) Using k = 5, determine what shapes A, B and C would be classified as (if
we have a tie (eg 2 triangles, 2 stars and a heart) for this model we can just leave it as
’cannot be determined’).

5. (50 points) Three married couples go to a river. The only vessel available is a small
boat that can carry at most two of them. How can they cross the river if at any time no
woman is in the company of any man unless her own husband is present?
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7 The Quarterly Random Questions:

1. (10 points) What are the names of all the instructors? (+5 if you can spell them all
right)

2. (5 points) Which two instructors went to high school together?

3. (20 points) What is the name of the TV presenter whose science tv show was always
shown in class (with everyone singing along to the theme song)?

4. (10 points) What’s the first part of this slogan that you couldn’t escape in the 2010s?
(This was the original variation - afterwards the second part was constantly replaced
with different messages.)

5. (20 points) What was the name of the incredibly addictive game that required getting
a bird to fly between pipes by tapping the screen?

6. (40 points) This EDM duo’s music was constantly on the radio in the 2010s. Can you
fill in two of their biggest hits?
(1) The 2016 song featuring Daya, "I need ya, I need ya, I need you right now/Yeah, I
need you right now/So don’t xx xx, xx xx xx, xx xx xx down
(2) The optimistic 2017 hit: "Just something I can turn to / Somebody I can miss / I
want xx xx xx xx"

7. (40 points) What is the major of each instructor still in college? (10 pts per instructor)
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