Calculusllli
Practice Problems 12

1. A fluid hasdensity3 andvelodty field V = 4xl + 3z) — zK. Find the flux of the fluid out of the ball
centeredatthe origin andof radius4 throudh its boundary

2. Let P betheparabtic cupz = x?+y? lying over theunit discin thexy-plane.Let F(x,y,z) =yl —xJ+K.

Calculate
// curl F-NdS.
P

3. Evaluate [ [gF-NdS whereF(x,y,z) = Xl +yJ +zK andSis the partof the pardoloid z= 4 — x? — y?
whichlies above thexy-plane.

4. Evaluge [ [5/1+x?+y?dSwhereSis the surfacegivenparamérically by
X(s,t) =scodl +ssintJ+tK, 0<s<50<t<m/2.

5. Let Sbethe part of the plane2x+y+ 3z = 12 which lies in the first octant,orientedupward Let the
bourdary dS of SheoriertedsothatSis to its left. Giventhevecta field F = 3xI +J+yK, find [,cF -dX.

6. Let B* bethehalf-ballB: x> +y?+ 7> < 1, z> 0. Let F(x,y,2) = xI +yJ + K. LetH bethehemisphes
bourdingB* abore: H : x2 +y?+ 72 = 1, z> 0. Calculatetheflux of F from B* acrossH.

7. LetF = x?l +y?J + K. Calculatetheflux of F outof thesphereS of radius 3.

8. Let P bethe pieceof the plane2x+y+ 3z = 12 which lies in thefirst octant,andlet F = 3xI + J + yK.
Calculatetheflux of F through P from below.



