(Easier) PracticeQuiz8 Calc3  11/14/2006
1. Compute the curl of the vector fidd F(x,y,z) = X4 - €¥% + cosy k.

| get (-9ny + xy %) i —yze¥ k.

2. Compute the divergence of the vector fidld F(X,y,z) = X4 - €5 + cosy k.

| get 2x — xz %,



(Harder) PracticeQuiz8 Calc3  11/14/2006
-3/2 . .
1. Compute the curl of the vector fidd F(xyy,2) = K (x2 +y2 + zz) (2 +y +%).

It comes out to O (the vector O, not the number 0). All the coefficients derivetives involved are O,
because the partia derivativesinvolved cance each other. For ingtance, the coefficient of i includes
-3xy/(x? + y? + )% minusiitsdf, producing 0. Thej and k coefficients work out Smilarly.

Thisisactudly agood thing -- if this sort of function is supposed to correspond to stuff coming out of
the sun, wed rather it comein sraight lines without any "swirliness'.

32, ..
2. Compute the divergence of the vector fidd F(x,y,2) = K (X2 +y° + Zz) (ZI +y + XK ) :

[Note: Vector fidds of this sort may be used to model photon flow from astar or neutrino flow from a
supernova. Wow.]

Remember the quotient rule? Probably the least error-prone way to work thisis by thinking of the

KX
coefficients as (for ingance in the case of i): . Then the derivativeis

3/2
(Xz + yz + 22)

1(x2 +y%+ 22)3/2 - x4 >(x2+ V2 + 22)1/2 (2x)

K . Thisamplifiesalot —firgt divide top and bottom

3

(x2+y2+22)
by (x? + y? + 72 )¥2 and then collect like terms to get
(¢ +y* +2°)- 3¢ YT

572 572
(x2+y2+22) (x2+y2+22)

. Then it gets cool. That was just the x term.

When we add on the partids of the y and z terms (they look alot like the x term, just with -2y and

- 27 respectively), everything cancels... a least aslong as x, y, and z aren't al zero. So the divergence
is 0 everywhere except a the origin, where its vadue is afunction of K. Aswith #2, pretty reasonable
consdering the context.



