Math 150B. Calculus on Manifolds Practice Midterm, Spring 09, Lind-
blad.

1. Let a = x1dxo + x3dxy, f = x122dx3 N dXy + T324d21 N\ dXo and v = xodxy A
dxs A dxy be forms on R*. Calculate

(a) aA B and a A 7y.

(b) df and d~.

(c) *a and *7.

2. Let a be the 1-form a = xodx; + x1dxs on R2.
(a) Check that « is closed.
(b) Find a function g such that dg = «.

3. Define a map ¢ : R> — R* by
(Y1, Y2, Y3, Y1) = p(z1,22) = (ﬁ@%xz,l‘w%ax%)-
(a) Find ¢*(y1 + 3y2 + 3ys + ya)-

a
(b) Find ¢*dy; and ¢*dys.
(c) Find ¢*(dy2 A dys).

4. Define a curve ¢ : [0,7/2] — R? by c(t) = (acost,bsint), where a and b are
positive constants. Let o = zy dz + z%ydy. Find fc a (for arbitrary a and b).

5. Define a 2-cube c: [0,1]> — R3? by c(t1,t2) = (¢],t1t2,t3), and let o = 21 dao +
x1dxs + x9 dxs. Calculate both fc da and | 5c @ and check that they are equal.



