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Exercise 1 Verify the divergence theorem for the following vector field F and volume V :

ﬁ(l’l,I‘Q,l‘g) = (x123, T2, T2), V= { (z1, 12, 23) € R? ’ 2+ x2 —|—ac§ <1 }
Note that V' is just the three-dimenstonal unit ball.

Exercise 2 Consider the volume

Vi={ZeR®|a]+a3+a3 <5}, (1)

What is the surface S of this volume?

Find the outward pointing unit normal @ along the surface S of this volume. Write @i in
terms of (x1,x2,x3) at any point on the surface S.

Find o parameterization of the surface S.

Find a vector field F such that F - i = 22 + 29 + 73 along the surface S.

Use the divergence theorem to compute

// :L‘% + 29 + x3dx1dxodrs. (2)
S

Exercise 3 Consider the volume
Vi={(v1,22,23) € R? | i+ a5 <my<1}
Find the the boundary S of this volume and compute its surface area.
Exercise 4 Find a regular parameterization ®(s,t) of the surface
S:={ (z1,22,23) ER® |0 <3 <1, x3+a5=1+23}

Compute cross product 0;P(s,t) x 0yP(s,t) and its norm.



Exercise 5 Consider the volume
Vi={7eR? | @1+ 22 + 23 < 1, w1, 20,33 >0},
Suppose we have a vector field
ﬁ($1,$2,$3) = (:1;%@,3:1:%:1;3,93:%@)

Use the divergence theorem to compute the surface integral

/ /S Fdo.

v :[0,7] = R%, ¢+ (3cos(2t),sin(2t))

Exercise 6 Given the curve

and a function

(NI

fiR? SR, (x1,72) — (2] +8123)7,

/Ffde, /FVde.

compute the integrals



