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The diameter AB of a circle of radius 2 is extended to a point D outside the circle so that BD = 3. Point
E is chosen so that ED = 5 and line ED is perpendicular to line AD. Segment AF intersects the circle
at a point C between A and E. What is the area of AABC?
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In AABC with side lengths AB = 13, AC' = 12,and BC = 5, let O and I denote the circumcenter
and incenter, respectively. A circle with center M is tangent to the legs AC and BC and to the
circumcircle of AABC. What is the area of AMOI?

(A)5/2 (B)11/4 (C)3 (D)13/4 (E)7/2
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In APAT, /P = 36°, /A = 56°,and PA = 10.Points U and G lie on sides TP and T 4,
respectively, so that PU = AG = 1.Let M and N be the midpoints of segments PA and UG,
respectively. What is the degree measure of the acute angle formed by lines M N and PA?

(A)76 (B)77 (C)78 (D)79  (E)80
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Real numbers x and y are chosen independently and uniformly at random from the interval [0, 1]. Which of
the following numbers is closest to the probability that &, v, and 1 are the side lengths of an obtuse

triangle?
(A) 0.21 (B) 0.25 (C) 0.29 (D) 0.50 (E) 0.79
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Quadrilateral ABC D is inscribed in circle O and has side lengths AB = 3, BC' = 2,CD = 6, and

DA = 8. Let X and Y be points on BD hthtDXf1 dBY—HLtEbth't ti
= 8. Let X an e points on suc_a 5D _4an BD ~ 36 e e the intersection

of line AX and the line through Y parallel to AD. Let F' be the intersection of line C' X and the line

through E parallel to AC'. Let G be the point on circle O other than C' that lies on line C' X. What is

XF-XG?

59 — 5/2
3

91 — 12v/3
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67 — 10v/2

(A) 17 (B) s

(©) (D) (E) 18
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Ajay is standing at point A near Pontianak, Indonesia, 0° latitude and 110° E longitude. Billy is standing at
point B near Big Baldy Mountain, Idaho, USA, 45° N latitude and 115° W longitude. Assume that Earth is
a perfect sphere with center C. What is the degree measure of ZAC B?

(A) 105  (B) 112% (C)120 (D) 135  (E) 150




image13.png
Circles w1, wo, and w3 each have radius 4 and are placed in the plane so that each circle is externally
tangent to the other two. Points P, P, and Ps lie on wy, wy, and wj respectively such that

P, P, = P,P; = P3P and line P, P, is tangent to w; for each ¢ = 1, 2, 3, where P, = P,. See the
figure below. The area of APy P, P; can be written in the form \/5 + \/l; for positive integers a and b.
What is a + b?

Py
Py

w3 w2
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(A) 546 (B) 548 (C)550 (D) 552  (E) 554
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INnAABC,AB =6, AC = 8 BC = 10, and D is the midpoint of BC. What is the sum of the radii of
the circles inscribed in AAD B and AADC?
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Sides AB and AC of equilateral triangle ABC are tangent to a circle at points B and C respectively.
What fraction of the area of A ABC lies outside the circle?
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Let ABC be an equilateral triangle. Extend side AB beyond Bto a point B’ so that BB'i?)AB.
Similarly, extend side BC beyond C to a point C so that CC” = 3BC, and extend side C' A beyond A
to a point A’ so that AA’ = 3C' A. What is the ratio of the area of A A’ B’C” to the area of AABC?

(A)9:1 (B)16:1 (C)25:1 (D)36:1 (E)37:1
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A quadrilateral is inscribed in a circle of radius 200v/2. Three of the sides of this quadrilateral have length
200. What is the length of the fourth side?

(A)200 (B)200v/2 (C)200v/3 (D) 3002 (E) 500
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In the figure shown below, ABC DE is a regular pentagon and AG = 1. Whatis FG + JH + CD?
A

D C

5+ 2v5

(A)3  (B)12-4V5  (C) € 1+VE  (B) 11+ 11v5
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Triangle ABC'is an isosceles right triangle with AB = AC = 3. Let M be the midpoint of hypotenuse
BC. Points I and E lie on sides AC and AB, respectively, so that AI > AF and AIME is a cyclic

a b
quadrilateral. Given that triangle E'M I has area 2, the length C'I can be written as , where a, b,
c
and c are positive integers and b is not divisible by the square of any prime. What is the value of a + b + ¢
?

(A)9 (B)10 (C)1l (D)12 (E)13




