
Math F412: Differential Geometry Midterm Study Ideas

e in-class midterm will consist of easy computations, statements of theorems and defini-
tions, some drawing, and perhaps an easy proof or two. e idea is to encourage you to go
back and review all the things we’ve learned up to now. I’ve listed some study ideas below.
Not everything on the exam is necessarily on this list, and the list certainly too long to have
every topic included in a one-hour exam!

Everyday computation:

● Be able to compute curvature and torsion of space curves (unit speed or not).
● Be able to compute signed curvature and normal of a plane curve (unit speed or not).
● Compute the length of a curve.
● Determine if a patch is regular.
● Be able to compute unit normals to surfaces.
● Compute S(v) where S is the shape operator and v is a vector.

More interesting tasks:

● Sketch curves with a given property. (e.g. a simple closed curve with two vertices)
● Be able to state the Frenet equations, both for space curves and for plane curves. Be

able to use the Frenet equations in computations.
● Know the implications that curvature and torsion have for plane and space curves, up

to and including the material on cylindrical helices.
● What’s a surface patch? A surface? A chart? An atlas?
● What’s the shape operator?
● What’s a smooth curve?
● Know parameterizations of all our favorite curves and surfaces.
● Know the definitions and geometric pictures of evolutes, involutes, andparallel curves.

Proofs and the big picture:

● Know the difference between curvature and signed curvature.
● Know what the Fundamental eorem of Curves means.
● Know how to reconstruct a plane curve from its curvature.
● Know what the Four Vertex eorem tells you.
● Know what the eorem of Turning Tangents tells you and how to use it.
● Know the Isoperimetric Inequality.
● Know how to use the equality d

dtα(t) ⋅ β(t) = α′(t) ⋅ β(t) + α(t) ⋅ β′(t) to prove neat
things.


