
Heron’s, Pick’s, and
Shoelace Theorems

Warm-Up

Math Circle Competition Team
January 8th, 2017

1. Find the area of the below polygon using Pick’s Theorem:

2. (2010 AMC 10B) A triangle has side lengths 10, 10, and 12. A rectangle has width
4 and area equal to the area of the triangle. What is the perimeter of this rectangle?

3. In right triangle ABC, we have ∠ACB = 90◦, AC = 2, and BC = 3. Medians AD
and BE are drawn to sides BC and AC, respectively. AD and BE intersect at point
F . Find the area of 4ABF .



4. (2013 BMT Geometry) Let ABCD be a cyclic quadrilateral where AB = 4, BC =
11, CD = 8, and DA = 5. If BC and DA intersect at X, find the area of 4XAB.



Heron’s, Pick’s, and
Shoelace Theorems

In-Class Problems

Math Circle Competition Team
January 8th, 2017

1. (2002 AMC 12A) In triangle ABC, side AC and the perpendicular bisector of BC
meet in point D, and BD bisects ∠ABC. If AD = 9 and DC = 7, what is the area of
triangle ABD?

2. (2013 AMC 12A) Let points A = (0, 0), B = (1, 2), C = (3, 3), and D = (4, 0).
Quadrilateral ABCD is cut into equal area pieces by a line passing through A. This

line intersects CD at point

(
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q
,
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)
, where these fractions are in lowest terms. What

is p + q + r + s?



3. (2015 AIME I) Point B lies on line segment AC with AB = 16 and BC = 4. Points
D and E lie on the same side of line AC forming equilateral triangles 4ABD and
4BCE. Let M be the midpoint of AE, and N be the midpoint of CD. The area of
4BMN is x. Find x2.

4. (2003 AIME II) Triangle ABC is a right triangle with AC = 7, BC = 24, and right
angle at C. Point M is the midpoint of AB, and D is on the same side of line AB as
C so that AD = BD = 15. Given that the area of triangle CDM may be expressed as
m
√
n

p
, where m, n, and p are positive integers, m and p are relatively prime, and n is

not divisible by the square of any prime, find m + n + p.



Heron’s, Pick’s, and
Shoelace Theorems

Take-Home Problem Set

Math Circle Competition Team
Week of January 8th, 2017

If you get stuck, we can answer your questions and give you hints on the forum at
forum.mathcircle.us . Solutions will be posted on Saturday, January 14th.

1. (2012 AMC 12A) Triangle ABC has AB = 27, AC = 26, and BC = 25. Let I
denote the intersection of the internal angle bisectors of 4ABC. What is BI?

2. (2006 AIME II) Equilateral 4ABC is inscribed in a circle of radius 2. Extend AB
through B to point D so that AD = 13, and extend AC through C to point E so that
AE = 11. Through D, draw a line l1 parallel to AE, and through E, draw a line l2
parallel to AD. Let F be the intersection of l1 and l2. Let G be the point on the circle
that is collinear with A and F and distinct from A. Given that the area of 4CBG
can be expressed in the form

p
√
q

r
, where p, q, and r are positive integers, p and r are

relatively prime, and q is not divisible by the square of any prime, find p + q + r.
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