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1) Find the volume of the solid bounded by the sphere z* + y* + (2 — 2)? = 4 and the plane z = 1.

2) Find / f(z,y)ds where f(z,y) =2x—y and C is the line segment between
c

the points (3,4) and (8, 14).

— —
3) Find fF -d7T" where F' = (6:vy2 —y)z_> + (6.7czg/—|—.7:3)]_'> and C' is the unit circle.
c

1
4) Find the surface area of the part of the paraboloid z = 3~ 22% — 2y? above the zy—plane.

5) Evaluate either //?-WdS or // V- F dV where:
S D

P_’) = (xyz + 3x2)7> + (my +y2? — 2,zy)j_'> + (22 — 6:10;;)?>

9

D is the rectangular prism 0 <z <1, 0<y<2, 0<2z<3 and S isthe surface of D.



Answers

1)

Spherical Coordinates:
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Cylindrical Coordinates:
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2) The parametrization for the line segment is:

r = 3+5t
C: , 0<t<
y = 4410t

/
—

ds = /52 +102dt = V/125dt = 5/5 dt
1
/f(x,y)ds — / (6+ 10t — 4 — 10t> 5v/5 dt
C 0

1
- / 10v/5 dt

0

= 10V5¢

1
0

— 10V



3) Let's use Green's Theorem:

Q =62y +2° = g—Q:12xy+3x2
x

oP
P=6zy -y = a—_12xy—1

jé A7 = (6_62 _ a_P)
C dy
= // (32> +1) dA
D
27 1
/ / (37“2 cos? 6 + 1) rdr df
0o Jo
21 1
/ / (3r3 cos? 6 + 7”) dr df
o Jo
27
= / (§cos20+ )d@
0 4

Alternative Solution: Let's evaluate the integral directly:

r = cost
C: ] 0<t< 2
Yy = sint

= — —
F :(Gcostsin2t—sint)z’ +(6COSZtSint+COSSt)j

—

r=-costt +sintj = dr’ = —sintt 4+ cost)

2T
—>
%F N / <—6costsin3t+sin2t+6c083tsint+cos4t>dt
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1
4) z = f(z,y) = = — 22> — 2

8
fo=—dz, fy=—4y = /24 f24+1=/1622+16y2+1
27“2—l = 7“—1
-8 4
S = //dS
S
= //\/16a:2+16y2+1dA
A

o p1/4
= / / V1672 + 1 rdr do
o Jo

1/4
do

0

1 2w

= — 16r% +1)%/2
), Ut

1 27
= 4—8(2\/5—1)/0 df

(2v2-1)7
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5) V- = 2(ocyz + 32%) + %(my +yz* — 2zy) + 2(22 — 6zz)

ox 0z

= yzr+6r+x+22—22+22—6x

= r+yz+2°

///??dv = /// (x+yz+22)dv
D v
1 2 f3
= ///(x+yz+22)dzdydx
0o Jo Jo
1 p2 2 3\ |3
yz© oz
= 2+ —+ dy dx
L 55)
1 p2 9
= // <3x+—y+9>dydx
0o Jo 2
1 02 2
= / <3xy+i+9y>
0 4

dx
1
= / (6x + 27) dx
0

0
1

= (32 +272)

0

= 30

. . =
Alternative Solution: // F’ -7 dS must be evaluated on 6 surfaces. But on 3 of them,
s

(r =0,y =0,z = 0) there is no contribution because ? = 0.

— 2 3 1 3 1 2
//F-ﬁds = // (yz+3)dzdy—|—/ / (2x+2z2—4z)dzdx—i—/ / (9 — 18z) dydx
S 0 0 0 0 0 0

= 21+3+0

= 30



