
MATH 437 FINAL
DUE FRIDAY, DECEMBER 16

The final is due to my mailbox in the first floor of McAllister building no later than Friday,
December 16 (early submissions are acceptable). Rules:

• You may use any sources you wish; notes, textbook, internet, etc. are all OK.
• You may not collaborate or ask anybody for help. No posting questions etc. to internet

boards is allowed. If clarification is needed, you may ask me questions by email.
• You may take as much time as you like, but the exam should not take more than 2-4 hours.

Problem 1. Compute the intersection multiplicity of the curves y5 = x7 and y2 = x3 at the origin.

Problem 2. Let P = [x1 : y1 : z1] and Q = [x2 : y2 : z2] be two distinct points in P2. There is a
unique line L in P2 passing through P and Q. Determine, with proof, an equation for L in terms
of the coordinates of P and Q. Make sure that your equation always makes sense for any points P
and Q; in particular, division by zero never occurs.

Problem 3. Find the (homogeneous) equation of the conic in P2 which passes through the five
points

[0 : 0 : 1], [0 : 1 : 0], [1 : 0 : 0], [1 : 3 : 1], [2 : 2 : 1].

Problem 4. Let P1, . . . , P9 ∈ P2 be nine distinct points in the projective plane.

(1) Suppose that some four of the points are on a line, but no five of the points are on a line.
Show that there is a unique cubic curve passing through all 9 points.

(2) Suppose that five of the points are on a line. Show that there are at least two distinct cubic
curves passing through all 9 points.

(3) Suppose that some seven of the points are on a (smooth) conic, but no eight of the points
are on a conic. Show that there is a unique cubic curve passing through all 9 points.

(4) Suppose that some eight of the points are on a (smooth) conic. Show that there are at least
two distinct cubic curves passing through all 9 points.

(5) Use (1)-(4) and results from class to state necessary and sufficient conditions on the points
P1, . . . , P9 for there to be a unique cubic curve passing through 9 points.

Problem 5. Let C ⊂ P2
R be a (real) nonsingular irreducible cubic curve with a flex point O.

Consider the group law on C determined by O. What does it mean geometrically for a point P ∈ C
to have 2P = O? How many points P ∈ C satisfy 2P = O?

Problem 6. Let C ⊂ P2
R be a (real) nonsingular irreducible cubic. Use the classification of such

cubics to show that C has exactly 3 flex points.
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