12.5:

1.

2.

TEST 3 REVIEW

Triple Integrals.

3 -y
Evaluate the integral J. I I 5ze* dxd=dy
0

Evaluate the triple integral..

ﬁ S5xdV ,E= (x.7.2)|0<1v<3,0<x</9-2%.0<z<y

& vlx) d(x1)
. Express the integral Hj fl(x,y,2z) dV as an iterated integral of the form I I _[f dzdyex

a wmix) o{x,1)

where E is the solid bounded by the surfaces x2=1-y, z=0,and z=y.

2 ¥ b ov(y) d(yz)

Express the integral j I jf(x v.z) dadedy in the form I j _[ f dxdzdy .
¥ 0 a uly) el(y.z)

. Find the mass of the solid E, if £ is the tetrahedron bounded by

6x+2y—-z=6, z=0, x =0, y =0 and the density function p is p(x, y,z) = 2.

. Find the region E for which the triple integral ”I (1-2x*-7y* —22%) dV is a maximum.
E

7. Compute the volume of the solid bounded by the given surfaces.

z =16—.7C2 _},25220:x :0: a.nd xz "‘J"Z =

8. Find the mass of the solid with density o x.y.z and the given shape.

P x,3,z =x+6y, tetrahedron bounded by x+y +8z =8 and

the coordinate planes.

12.6: Triple Integrals in Cylindrical Coordinates
1. Use cylindrical coordinates to evaluate Hj Jx?+y? ar, where E is the region that lies
E

inside the cylinder x* + y* = 25 and between the planes z =—6 and z=5.

2. Use cylindrical coordinates to find the volume of the solid that the cylinder r = 3cos@ cuts out

of the sphere of radius 3 centered at the origin.

3. Use cylindrical coordinates to evaluate the triple integral HI y dV where E is the solid that
E

4.

lies between the cylinders x* +3* =3 and x” + y* =7 above the xy-plane and below the
planez=x+4.

12
Using an appropriate coordinate system, evaluate the integral szex &’ dV where Q is the

Q
region that lies inside ¥ = V2 — x? and ¥ = 0, between the planes z=1 and z =0.



12.7: Triple Integrals in Spherical Coordinates
1. Use spherical coordinates to evaluate ”j xe™ TN gy , where £ is the solid that lies
E

between the spheres x* +y> +z% =4 and x? + y? +z? =25 in the first octant.
2. Use spherical coordinates to find the volume above the cone z=./x* +»* and inside the

sphere x* +)? +z'=2az where a is a positive constant,

3. Use cylindrical or spherical coordinates, whichever seems more appropriate, to find the
volume of the solid £ that lies above the cone z=./x* +)? and below the sphere

2,02,
XAyt =

4. Use spherical coordinates to find the volume of the solid that lies within the sphere
x’+y*+2* =9 above the xy-plane and below the cone z=4/x* +)*.

5. Use cylindrical or spherical coordinates, whichever seems more appropriate, to evaluate
J-H z dV where E lies above the paraboloid z=x?+* and below the plane z=4y.
E

13.2 Line Integrals
1. Evaluate I xy*ds , where C is the right half of the circle x> +1* =9.
&
2. Evaluate j' yzdv+xydz , where Cis given byx =4y, y=5t, z=21*, 0<r<1.
3. Evaluate ihe line integral j(x2 - 3xy+y2 jdx , where C is the arc y=2x*, 0<x<2.
(a3
4. Evaluate |~ sx*ds , where C is the line segment from (6,6) to (7.8)

5. Find the work done by the force field F(x, )= xzi + }xj+ 2k on a particle that moves along the
curve r(e) =fi-j+i'k, 0<t<1.

6. Evaluate the line integral | F-4r, where F(x,) = (x—»)i+(g)j and C is the arc of the circle
x* +3? =9 traversed counterclockwise from (3, 0) to (0, -3).

7. Find the work done by the force field F(x,y) = xsin(y)i+ yj on a particle that moves along the
parabola y=x? from (1, 1) to (2, 4)



13.3: The Fundamental Theorem for Line Integrals
1. Show that the line integral L5x4 ydx + x -8 dy is independent of the path.

2. Determine whether or not F is a conservative vector field. If it is, find a function f such
thatF = vr.
F = (14x + 8)i + (8x + 18)j

3. LetF = (8xcos vy — ycos X)i + (- 4x” sin y — sin x)j
a) Show that F is a conservative vector field and find a function £ such thatF =Vr.

b) Use the potential function f to evaluate j F-dr where C is the part of the ellipse
¢

22
::‘ + % =1 in the first quadrat, traced in the clockwise direction.




4. Let F(x,y)=x1%+)"x%
a) Find a function fsuch thatF = Vf

a) Use the potential function f to evaluate J F - dr along the given curve
¢
C.Cr)=ti+(1+)j. 0<t<1

5. Determine whether or not the vector field is conservative. If it is conservative, find a
function fsuch that F=vr.

F(x,y,z)=10xi + 4yj+6zk
6. Determine whether or not the vector field is conservative. If it is conservative, find a
function f'such thatF = Vf .

F(x,y,2) =35yze “i+5¢ = j+35xe "k

Note: Also know the relations between the Cartesian, Cylindrical, and Spherical
Coordinates and conversions from one to the other.

13.4: Green’s Theorem

1. Use Green's Theorem to evaluate the line integral along the given positively oriented curve.
j (10xy) dx +(10x*) dv C consists of the line segment from (-3, 0) to (3, 0) and the top half of the circle
c

5
x2+y‘ =9,

2. Use Green's Theorem to evaluate the line integral along the given positively oriented curve. .[F-dr 5
c

where F(x,y)= <.\‘2 _1’3.311*2> and C consists of the part of the circle x> + y* =16 from (4, 0) to (0, 4)
and the line segments from (0, 4) to (0, 0) and from (0, 0) to (4, 0).
3. Use Green's Theorem to find the work done by the force F(x,)=x(x+5y)i+4x°j in moving a particle

from the origin along the x-axis to (4, 0) then along the line segment to (0, 4) and then back to the origin
along the y-axis.

4. A particle starts at the point (-3, 0), moves along the x-axis to (3, 0) and then along the semicircle
y= ﬁ to the starting point. Use Green's Theorem to find the work done on this particle by the force
field F(x,y) = <24x, 8 + 24xy2> ;

5. Use Green's Theorem to evaluate the line integral along the given positively oriented curve:

I(7.5 y* —tan ' x)dx+ (12x +sin y)dy and C'is the boundary of the region enclosed by the parabola
¢

y=x* and the line y=49.
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12.5: Triple Integrals.
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13.3: The Fundamental Theorem for Line Integrals
1.

jcﬁxgly(ix-f- x -8 dv= LM’ x.y dc+N x,v dv

withM x.v =35x*yand N x,y =x° -8
oM

_ _ s 4
M'y =——= Sx” and
- oN 4
N, = =5x
T

Since M, = N, the line integral is independent of the path.
2. Fly)=Tx"+8yx+ 917 + K
a) F(x,v)= P(x, »)i+O(x.y)j with P(x,y)=8xcosy— ycosxand
O(x.y)=—4x"sin y —sinx. Since P, =0,, the vector field is conservative. The potential

functionis f(x,y) = 4x®cosy —ysinx + K

b) [F-dr=£(2,0)- £(0,3)=16-0=16

3

2

w |

4. a) f(x,_v):%xﬁ_vﬁ b) [Fdr=7(1.2)- £(0.0)=

5. 5x* 4217 +322+K
6. 5ye’™+K

13.4 Green’s Theorem

L0

2 odx
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