Math 10B: Multi-var. Cal. 2 Name (Print):
Spring 2018

Quiz 2 (010) Discussion TA:
05/24,/2018
Time Limit: 30 Minutes Discussion time:

1. (8 points) Let S be the cylinder 22 + y? = 1 with 0 < z < 1 with an outer normal vector.

Evaluate
//(23;1 — 2yj + 2%k) - dS.
S

Solution: Use cylindrical coordinates. The parametrization of S is given by
r=cosf, y=sinf, z=2z for0<O<2m 0<2<1.

Then
Ty = (—sinf,cos6,0), T,=(0,0,1),

and
Ty x T, = (cosb,sin,0).

Test the orientation. Let # = 0, z = 0, we get (1,0,0) at (1,0,0). It is an outer normal
vector. Therefore the normal vector should be

n = (cosf,sin,0).

Then

1 r2m
// (2zi — 2yj + 2%k) - dS :/ / (2x, —2y, 2%) - (cos 0, sin 0, 0) db d=
S 0 JO

1 pr2n
:/ / (2cos B, —2sin 6, 2%) - (cos 0, sin 0, 0) df d=
0 JO

2. (6 points) Let S be defined by
x =ucos(v), y=uwusin(v), z=v

for 0 <u<1and0<wv <27 Evaluate

l[/\/x2+y2+1d5.
S
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Solution:
T, = (cosv,sinv,0), T, = (—usinv,ucosv,1).
Then
T, x T, = (sinv, — cosv, ucos? v + usin® v) = (sinwv, — cos v, u).
Therefore
[Ty x Tyl = \/sin2v + (—cosv)?2 +u? =1+ u
Then

27 1
//\/xQ—l—y?—i—ldS:/ / \/u20082v+u251n20+1\/1+u2dudv
s o Jo

27 1 1 27 8
:/ / (u2+1)dudv:/ (u2+1)du/ dv = —.
o Jo 0 0 3

3. (6 points) Let F(x,y,z) = zi+ yj + zk. Let the curve be the straight line from (0,0,0) to
(5,5,5). Evaluate
/ F . ds.
C

Solution: C is part of a straight line. Therefore we may assume the parametrization is

r=at+b, y=ct+d, z=et+f 0<t<1.

Then since C' going through (0,0,0) and (5,5,5), we have

Then the parametrizaiton c(t) of C' is given by
r=>5t y=>5, =z=5 for0<t<I1.

Then c/(t) = (5,5,5). Therefore

1 1 1
/F. ds:/ (5ti+5tj+5tk)-(5,5,5)dt:/ (25t+25t+25t)dt:/ Tstdt = .
C 0 0 0




