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10. TLet & be the surface consisting of the boundary of the unit cube 0 <z <1, 0<y <L, 0251, and
let B = (% + 2)i+ (¥ — 2)j — ze¥k. Evaluate the outward flux (or divergence)

#F-dsw_— #F—ndS,
JS &

also writien

#(e” + z2ydydz + (v* — z)dzda ~ ze¥ dady.
s
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20. Let F = (x — y)i — 2z2j — z°k. Evaluate

/[S(ny)-ndS'mf[g(vxF).ds

where S is the portion of the cone z = 1 — /«? 4+ y* above the zy-plane z
with outward directed normal (away from the origin).

Equivalently, evaliate [[¢ Pdydz + Qdzdz + Rdwdy where V x F = Pi+ Qj + Rk
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11. Let Q be the solid bounded by the cylinder z* -+ y? == 4, the plane £+ 2z =6
and the zy-plane. Find [ f gF n 4S5 where S is the surface of ¢} oriented by =

the out.side normal, and F(z,y,2) = (2* +sinz)i + (zy + cos 2)j + e¥k. < (ol
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12, Evaluate (o .
jzg{ex + 3y) dx + (4o + %) dy
s

where C is the circle (z — 2)? + {y — 4)* = 1, traversed counterclockwise.
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Y {1+ 2%y =0,

subject to the initial condition y{0) = 8 and y'{0) = -3
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10. Use Stokes' Theorem to evaluate [, F - dr, where
F(z,y,2) = 2yl + 32j + 2k

and C is the triangle with vertices (0,0,0), (0,2,0) and (1,1, 1) oriented so
that the vertices are traversed in that order.
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11. Find o T -
f(2:t: + e¥) do + (3y® + ze¥) dy, <7
c
}to (2,2) in i

where ( is the arc of the ellipse z? 4 4(y ~ 2)* = 4 from (0,1
the counterclockwise direction.
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9. Evaluate /\_'E_ Q B
/;(1 — ye ®)dz + e dy /\/J
where C is the curve r(¢) = (e°, 1/(t"+ 1)), 0 <t < 1. A
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8. While subject to force F(z,y) = % + (z® + 3zy?)}, a particle travels once
around the circle of radius 3. Use Green’s Theorem to find the work done by
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17. The value of the surface integral [[o F'-ndA, where I = %?z + y; 7 - 2%k,
and S is the closed cylindrical shell z° +y® = 4,0 < z < 3 (including the top
and bottom disks), oriented by the outwards normal is:
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5. Suppose that F' = M(z,y)i + N{(z,9)j, M and N have continuous partial

derivatives and ' is a smooth closed curve enclosing a region D.
Indicate whether each expression is defined and for those which are defined,

label each statement as true or false:

a) If f[,(Ny — My) =0, then f,F-dr=0 e

o .
b) div (¥) is a vector. W/ il's & WM .

¢c) f F = Vfand E is a curve startzng at P, and ending at P, then:
[P r=F(P)-F(FR)

™ Y ordor Mm«.g TAlSe
d) curl{div(F)) = 0. el W
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6. The direction of the steepest ascent at P = (3,0) of the mountamn
flay) =4- 2/ ¢ s
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9. Tind a recurrence relation for ¢,, where y = Z:;ﬂ crz® is & solution to the differential equation
y' oy oy =0,

That is, give a formula for ¢qq2 in terms of ¢, and/or ¢ni1-
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15. Let P, and P, be two points in three-space, and C & curve joining P, to F.
For what values of a is the line integral [, 3z*y°dz-+az’y*dy+dz independent
of C'7
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16. The value of the line integral f(~y + cos(z?))dz + (3z + eV¥"")dy where

C is the boundary of the rectangle with vertices at (1,0),(1,3),(5,0),(5,3)
oriented counterclockwise is:
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18. Leb F =i+ 3zj + ™2k be a vector field. The value of [[,(V x F) - ndA
over the surface 7 = 22 + % — 9,2 < 0, oriented by the normal pointing
“upward” (i.e. in the positive z direction) is:
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Math 240 FINAL BEXAM May 9, 2008 Name: 9

f%:“
i’*3‘\%8. Let S be the closed surface in 3-space formed by the cone
:1:2+y2~2:2m0, 1<z<2,
the disk z2 + y? < 4 in the plane z = 2, and the disk 2% +y* < 1 in the plane z = 1. Define

the vector field
F{z,y,2) = zy’i+ z*yj +sinzk

and let nn be the outward pointing unit normal vector to S. Compute the surface integral
?}B e ouww-k&aaw :
Sg .7 dS= ng AT da
S
Kz%j"' ~ctw ‘:s(a,rcmam.
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Math 240 FINAL EXAM May 9, 2008 Name:

6@ 7. Define the function

Let ¢ be the curve

fla,y, 2) = elsnzcosv) (z + %) .

(k= (8 cos'@e), £ sin(e), 1)

for 0 <t < /2. Compute the infegral
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‘“@ 5. Consider the vector field

—z? ) . 2z
F o (————; - 2+ wye T cosa:) i+ (’R’BS]“I = a:) j— iy

and the curve C given by
(2cost,2sint,0)

for —w/2 <t < /2. Evaluate the line integral

fF-dr.
C

(a) 27+/2 (b) O (¢} 4 (d) - (&) —2x (£) 2n (g} none of the above
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Math 240 FINAL EXAM May 9, 2008 Name: 6

5. Consider the vector fleld
2

F = (—_-g— ~ z + myest® cosm) i+ (re™F —z) j - = k

and the curve C given by
(2cost,2sint,0)

for —n/2 <t < 7/2. Evaluate the line integral

/F-dr.
c

(a) 2rv2  (BYO (e} 4n (d) - {e) ~2x ) 27 (g) none of the above
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. The value of the line integral [, zy*dz+2zydy over the curve (' parametrized

by (1 4+ cos®(t))i+ (1 —sin®(2))j, 0 <1 <, and oriented in the direction
of increasing t 1s:
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