Vector Fields and Differential Forms on R™- HW Problems

1. Let f:R3 > R3 by f(x,y,2) = (ve*, z2, xz).
a. Letw = (xy)dy Adz. Find f*w.
b. Letn = xzdx + dy + zdz. Find f™n.
c. Find f*(n A w).

2. Let f:R3 > R2% by f(x,v,2) = (xy,yz),i.e.u=xy, v=yz
Let w = (u?v)du A dv. Find f*w.

3. Let f:R? > R? by f(r,0) = (rcos, rsind),
i.e.x =rcosf, y =rsinf. Letw = dx Ady. Find f*w.

4. Llet f:R? - R3 by f(r,0) = (rcos2nb, rsin2mf, V1 —r2).
Find f*(xdx Ady + zdz A dx).

5. Letw = ydx + (xz)dy and n = (xy)dy — xdz be 1-forms on
RR3.
a. Calculate w A 7.
b. Find d(w A 7).
c. Calculate dw and dn and show that
dlwAn) =dwAn+ (—D*wAdny.



6. Let f:R3 > Rby f(x,y,2z) = xye?.
a. Calculate df.
b. Calculate d(df).

7. Let w = xy,x3dxq — 2x1dx, + x4dx3 — x,dx, be a 1-form
on R*. Let p be the pointp = (1,—-2,—1,2) € R* and

U =<2,3,-2,1> beavectorin R} . Find (w(p))®).

8. Does there exist a 3-form in R® such that w A w # 0? If so,
find one If not, prove it can’t exist.



