Ma 227 Exam |11 B Solutions 4/25/05

Name:

Lecture Section: Lecturer:

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.

Score on Problem #1
#2
#3

Total Score



la[15 pts.] Evaluate the line integral fc F.dp, if
I?(x,y) = sz— xzk

where C is the plane path x(t) = 2t —1,y(t) = 2 -4t,z(t) =t, 0 <t < 1.
Solution:

) = (Qt-1)i+(Q2-40j+tk 0<t<1

SO
() =21 —4f+ K
F(t) = (2 - 40 — (2t - 1)tk
Thus
F.7/(t) = 4t—8t2 - 2t2 + t = —10t2 + 5t
Hence
i 1 1
.dr = _10t2)gt = [ 242_1043]°_ 5 _10 _ _5
J Fedr=] (st-10)dt=[ 32 -] =310 -3
1b[15pts.] LetT = xi+yj+zKkandr = [f]. Show that

V(nr _ T
(Inr) = 5

Solution: r = /x? +y? + 22

Vinr = 2Inry 6Inr17+ dlnry
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2a[20 pts.] Find a function ®(x,y,z) such that Vo = F, where
Foy,z) = (32 +2)i+ (3y2—2)j+ (322 -y + x)?

Solution:
Oy = 3%2 +2

=

® = x3+xz+9(y,2)
=

Dy = (%g =3y2 -7
=

9(y,2) = y3 —yz +h(2)
Thus
O =x3+x2+y3—yz+h(2)

and



®; =x-y+h'(z) = 322 -y +x
soh'(z) = 322 = h(z) = 23 + Kand
O =x3+x2+y3—yz+23+K
2b [20 pts.] Verify that Green’s Theorem is true for the line integral
ffc x2ydx + xy2dy
where C is the triangle with vertices (0,0), (1,0), (1,3). Sketch the triangle.

Solution: The curve C and the region of integration are shown below
0,0,1,0,1,3,0,0)

0.0 0.5 1.0

The line joining (0,0) to (1,2) isy = 3x. Now we must show

§ Pdx + Qdy = [[(Qx—Py)dA
C R

P = x2y and Q = xy?2. Let Cq be the segment joining (0,0) and (1,0), C5 the segment joining (1,0)
and (1,3) and C3 the segment joining (1,3) and (0,0).

2 2dy — 2 2 2 2 2 2
§Cx ydx + xy<dy jclx ydx + xy dy+jC2x ydx + Xy dy+IC3x ydx + xy<dy
1 3 0
_ 2 2 2
= -[0 de+IO(1)y dy+'|.1|:x (3x)dx + X(3x)%(3dx) ]

373 0
:[V_J +[§X4+27ﬁ} 9-3.20_6_3
0 1

3 4 4 4 4 2
Also
1 #3x
'LJ'(QX - Py)dA = Lj(yz _X2>dA = IO .“0 <y2 _X2>dydx
1[ y3 3X 1 4 4 1
- Io[y?—xzy}o dx = J.O[9x3—3x3:|dx = [% _%]o = %






3a[l0pts] LetS be the portion of the cylinder x2 + y2 = 9 that lies between z = 0 and z = 4. Use
cylindrical coordinates to

to give a parametrization of S.
Solution: Let x = 3cosf,y = 3sinf,z=2, 0<z<4, 0<0<2nor

7(0,2) = 3cos0i +3sinfj+2k 0<z<4,0<0<2x
3,6,2)

3 b [20 pts.] Give an expression for

”Syds

where S is the surface in part 3a. Do not evaluate your expression.
Solution: For a surface given by

X = x(u,v) y =vy(u,v) z=1z2(u,v)
that

I, foyads = [ [P x Puidudy,

where G is the image of the surface S in the u,v -plane. Lettingu = # and v = z, we have
P(0,2) = 3cosfi + 3sin6j + zk
and
P9(0,2) = —3sindi + 3cos6]
7:(0,2) = k
Thus



- —

T i K

ToxTz = | —3sin@ 3cosd 0 | = 3coshi+3sindj
0 0 1
S0
[Fg xTz| =3
Thus

JJ vas = ji” j33sin9(3)dzd9 - 9[2” j;‘singdzdg



