
MATH 437 HOMEWORK 7
DUE WEDNESDAY, OCTOBER 19

Homework is due at the beginning of class. No late homework will be accepted. You may
collaborate on the homework, but your final write-up must be done on your own and should reflect
your own understanding of the problem. Write the names of any students you collaborated with
on your assignment, and cite any help you get.

(All solutions must be supported with a proof, a counterexample, or a detailed computation,
as appropriate. Simple Yes/No answers are unacceptable, even if the question is phrased in those
terms. Solutions should be written in complete sentences and paragraphs.)

• Reading assignment: Chapter II.6-7

Problem 1. Prove Pappus’ theorem (Theorem 6.5 in the book) by using “Peeling off a line,”
Problem 5 from Homework 6.

Problem 2. Let A,B,C,A′, C ′ be five points on a conic. Explain how to use a degenerate case of
Pascal’s theorem and a straightedge to construct the tangent to the conic at A.

Problem 3. Conic K in the Euclidean plane contains the points (0, 0), (1, 1), (2, 0), (1,−1), and
(2, 1). Let m ∈ R. Use Pascal’s theorem to find the point other than the origin on K which lies on
the line y = mx.

(You can check your answer by first finding the equation of the conic and then finding the point
of intersection with the line y = mx.)

Problem 4. State and prove a degenerate version of Pascal’s theorem where, of the six points
A,B′, C,A′, B,C ′, the points A and B′ coincide and the points C and A′ coincide. (Thus, two
tangent lines to K will appear in your statement.)

Problem 5. (Extra credit.) Look up

J. van Yzeren, A simple proof of Pascal’s hexagon theorem, Amer. Math. Monthly 100
(1993), no. 10, 930–931

(easily findable on the web with your psu login) for a one-paragraph proof of Pascal’s theorem
making no use of any machinery whatsoever. Flesh out the argument in enough detail that you
understand it.
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