Ma 227 Exam 111 A Solutions 12/4/06

Name:

Lecture Section:

I pledge my honor that | have abided by the Stevens Honor System.

You may not use a calculator, cell phone, or computer while taking this exam. All work must be
shown to obtain full credit. Credit will not be given for work not reasonably supported. When
you finish, be sure to sign the pledge.
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la[15 pts.] Find the work done by the force field

[= R - S Ry N

F(x,y,2) = S Xi— Syl + 4k

along the plane path T(t) = costi + sintT+ tk from the point (1,0,0) to (-1,0,3x).
Solution:

P/(t) = —sinti+costj+K 0<t<3r

ﬁ(t) = L costi - lsintjﬁ+ %E
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Therefore
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2a[10 pts.] Show that Ic F.dris independent of path for the force field

F = e cosyT —eX sinyT 12K

Solution:
- - - 2 -
i | k i J
[ 0 0 0 0 0
curlF = ox oy oz ox 2y

eXcosy —eXsiny 2 | eXcosy —e*siny
= 0i + OT— eXsinyE+ eXsinyE+ 01 + OT: 0

Therefore this force field is conservative and for this F the J'C F.dris path independent.

2b |:10 pts.] Find a function ®(x,y,z) such that Vo = IE, where F is the force field above.

Solution:
Oy = eXcosy @y = —eXsiny &; =2
SO
® = eXcosy +g(y,2)
Therefore

Oy = —e*siny + gy = —e*siny
sogy = 0and g(y,z) = h(z). Then
® = eXcosy + h(z)
Now
®; =h'(z) =2
SO
® = eXcosy+2z+k

20[10 pts.] Find the work done by the force field given in 2a along a curve C from (O, %

1) to



1,r,3).
Solution:

1,7,3 a
Work = j F.dr= j( ™3 -d‘r'=<1)(l,n,3)—(1)<0,%,1>=—e+6+k—(0+2+k)=4—e

(052
3a[15pts. ]| Evaluate
ffc xydx + x2y3dy

where C is the the triangle with vertices at (0,0), (1,0) and (1, 2) traversed counter-clockwise. Sketch
C

Solution:
(0,0,1,0,1,2,0,0)

Yoo -‘
15+
10+
05+
0.0 : -
0.0 05 1.0
X

Let C1 denote the segment from (0,0) to (1,0). ThenCq : x =t,y=0sodx = dtanddy =0
0<t<1.
Let C, denote the segment from (1,0) to (1,2). ThenC, : x =1,y =tsodx = 0 and dy = dt
0<t<2
Let C3 denote the segment from (1,2) to (0,0). Thisis the liney = 2x. Letx = t,y = 2t
dx = dt,dy = 2dt where t goes from 1 to 0.
Then
(fc xydx + x2y3dy = 3§ xydx + x2y3dy

C1+Co+C3

1 2 0
= [ 0dt+ [ 3+ [ (2% +815(2) )t

_ e, (28 16t6)}°_ _2_.8_2
‘4@0*(3 "6 )),74" 37373
3b |:15 pts.] Evaluate the line integral in 3a by using Green’s Theorem.

Solution: P = xy, Q = x2y3.
From Green’s Theorem



§Pdx+Qdy = [[(Qx - Py)dA
R

we have

o0%y®) _ aey)
§c xydx + x2y3dy = LJ( oy dA

- [y 15 o o= (vt o) o

1
:_[0<8x5—2x2>dx= %—% = %

4a[l0 pts.] LetS be the portion of the cylinder y2 + z2 = 9 betweenx = Oand x = 4, -3 <z < 3.
Sketch S and give a parametrization of S.

Solution: y2 +z2 = 9 isacircle in the y,z —plane, and—3 < z < 3. We have
y2+22 =9

Since y2 +22 = 9, -3 <z < 3isacircle in the first and fourth quadrants of the y,z —plane we use
X=Xy =3cost,z=3sint 0<x<4, 0<t<2r

so for the parametrization we have
P(x,t) = xi + 3costj+3sintk 0 <x <4, 0<t<2z

4 b [15 pts.] Give an expression for

”S(x+z)d8

where S is the surface in part 4a. Do not evaluate your expression.
Solution:

L 2
I'x |

-

t

—33intT+ 3costk



i K T
xxTt=|1 0 0 1 0
0 -3sint 3cost | 0 —-3sint

— _3sintk - 3costT
Therefore
[Px xTt| =3
Hence

IIS(X +2)dS = I; J.sn(x + 3sint)(3)dtdx



