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3. Calculate the mﬂ s S if F(z,y,2) = !;rfi.r *5 + 23k and S is the m solid bounded by

o
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4. Compute the outward flux of ¥_x F through the surface of the ellipsoid 222 + 23% + 2% = 8 lying above the plane z = 0,
where

F=(3z—y)i+ (x 3}}'}"}: F(L 42?4y 4 ::zjﬁc:,

a) 0 b) 2w c) 3w d) 8 e) 127 f) 16 g) none of the above
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Problem 5. Find the value of the line integral
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Problem 6. Let S be the square with vertices
(1,0,0), (0,1, 0), (0, 1,v2),(1,0.~2). w E‘j.

and let C be the boundary of S, traversed in this order of vertices. \}“\1

Let W be the vector field W =zi - xj + vk.

Find the value of the integral I = o Wedr = J¢ zdx + x dy + ydz.
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Problem 7. Evaluate

[=Jc y&+y) dx - x(x+y) " dy

where C is the boundary of the square with vertices at
(2.-2).(2.2).(-2.2) and (-2. ’) traversed counterclocku-‘ise.
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5. (10 pts) Let C; and C; be the closed curves X4 2 =l ot
| | a4y (09
Ci={(z,y) €eR? | 22 +y2 =1}, Co={(z,y) € R? | 42% + 9® = 36}

on the (z, y)-plane, oriented counterclockwise. Consider the line integrals
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6. (10 pts) Let S = dD be the boundary of the solid region D contained in the cylinder
T2 + 3* = 4 between z =z and z = 8, i.e. ) W
) § + < ‘f

D={(z,y,2) eR® |+’ <4, <2< 8}.

Let n be the unit normal vector field on S pointing outward relative to D). Caleulate the '\;\‘v' 2“'
flux : )N“'l ) CJ
[/Frn ds =/ s( SA\F dv X(‘Zé%
| . S 2
of the vector field
visd £ 24§

F=(z,5",2+y) =zi+y’j+(z+y)k.
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11. Determine the value of the line integral /M
/'Er 2 =20% gy — Gy’e zfrfy
oL

-\ \ C' |
where C is the semicircle 22 4+ y*> =1, y > 0, traversed from (—1,0) to (1,0).
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12. Find the value of a so that the line integral

: 1
- L H -
ay’zdx + xy " zdy + —zxy’dz
f:w; "
s 4 : Q ;
is independent of the path, ', taken between any two given points.
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13. Find the ontward flux bl'-“”

./_Ll‘“ﬂds — HMNFDW

of the veetor field _ b
F = 4zy”i + 3yj + 122’k

where the surface S is the boundary of the region 1 < 22 + 3° < 4, ' (rt &+ 0O e ¢ W
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and S is the cone 2% = 22 + ¢ with 0 < 2 < 2 and n the ontward (i.e. downward pointing) normal.
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15. Consider the curve O, traced counter clockwise, which is the ellipse l.f.‘f’ I éyj . {C lies between a circle

of radius 1 and a circle of radius 5.)
Compute the line integral

/ F - dr

Jc
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. Find the work done by the force ficld | } ? ] /
D e’ xete Yt
F(z,y,z) =¢€"i+4 (ze? +-€°)j+ ye’ k
in moving a particle from (1,0,0) to (0,1, 7) along the helix x = cos(l), y = sin(t), z = 1.
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12. Let C be the curve that is the intersection of the plane z+y+ z = 1 and the cylinder 22 +y* = 9

oriecnted counter-clockwise as viewed from above. Evaluate / F - dr where )
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13. Let F(z,y) = (y°,3zy) be a vector field in the plane and let C' be the closed curve shown in

the following picture with a counter-clockwise orientation [the curve € and Cj travel along a

T e

circle of radius 2 and 1, respectively]. Evaluate the line integral jé F-dr.
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14. Find the outward flux [[.F -n dS of the Hn’rm hchi F = 3xy®i + 3y2°j + 322°k where the

surface S is the boundary of the region 1 < 22 + 32 | 22 < 4.
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