Tutorial 12 for MATH 2020A (2024 Fall)
1. If F = Mi+ Nj+ Pk is a differentiable vector field, we define the notation F -V to mean

0 0 0
Mgo+ Ngo+ P

For differentiable vector fields F; and F5, verify the following identities.
(a) V x (Fl X Fg) = (F2 . V)Fl — (Fl . V)FQ + (V . Fz)Fl — (V . Fl)Fg.
(b) V(Fl . Fg) = (Fl . V)Fg + (Fg . V)Fl + F1 X (V X FQ) + FQ X (V X Fl)

Solution: Direct calculation

2. Recall that for a simple closed curve C' in the plane, if the region R enclosed by this
curve satisfy the hypotheses of Green’s Theorem, then the area of R is given by

1
A(R) = E/dey—ydx.

Now consider the ‘8" curve I' : r(t) = (5 sin2¢,sint),0 < ¢ < 7 (one loop).

(a) Sketch the curve I' in zy-plane and label its orientation.

(b) Find the area of the region R enclosed by I'.

Solution: (b)2

Feel free to ask questions during the remaining time of the tutorial session!



