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Final Test (Chapter 16

Short Answer

1. Ewvaluate the line integral over the given curve C.

_[p 4xyds, where C is the line segment joining (-4, —5) to (5, 4)

2. The plot of a vector field 1s shown below. A particle is moved from the point (3, 3) to (0,0 ) By

inspection, determine whether the work done by F on the particle is positive, negative, or zero.

3. Ewvaluate the line integral over the given curve C.

_fc 4xyds, where C is the line segment joining (-2, ~1) to (4, 5)

4. Determine whether F is conservative. If so, find a function f'such that F = Vf..
F( x,y,z) = 0x*y'z%i+ 12x°y* 2% + 6x°y'zk

5. Determine whether F is conservative. If so, find a function f such that F= Vf.

F(x,,2) = (6sich22)i+ ( 3¢ cos3y]g + (12xcosh2z)k
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6. Let R be a plane region of area 4 bounded by a piecewise-smooth simpie closed curve C. Using
Green’s Theorem, it can be shown that the centroid of R is (E,E), where

1
2 5o 2
x*dy ¥ = __2/1 . vedx

S L
T o4vc

Use these results to find the centroid of the given region.

The triangle with vertices (0,0), (3,0), and (3,4 )

7. Find (a) the divergence and (b} the curl of the vector field F.
F( x,y,z) = coszi+ Sysin3zf + 4x’zk

8. Let f be a scalar field. Determine whether the expression is meaningful. If so, state whether the
expresston represents a scalar field or a vector field.

curl f

9. Let F be a vector field. Determine whether the expression is meaningful. If so, state whether the
expression represents a scalar field or a vector field.

V A(VxE)

10. Find the area of the surface § where S is the part of the plane z = 2x” + y that lies above the triangular
region with vertices (0, 0), (3, 0), and (3, 3).

11. Find the area of the surface S where S is the part of the sphere x* +v* + z? = 16 that lies to the right of
the xz-plane and inside the cylinder x* +z° = 9.

12. Find the area of the surface § where S is the part of the sphere x* +y* +z° = | that lies inside the
cylinder x* —x+37 = 0.

13. Find an equation in rectangular coordinates, and then identify the surface.

r( u,v) =0vi+ (Bu—v)j+ (u+6vik
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Find a vector representation for the surface.

The plane that passes through the point (2, 5.1 ) and contains the vectors 2i+ 5j ~ 3k and
2i—3j+3k..

Find an equation of the tangent plane to the parametric surface represented by r at the specified
point.

r(u,v) = (142—\!2]§+u§+12k; (0,3,3)

Find an equation of the tangent plane to the parametric surface represented by r at the specified
point.

r( u,v) =ye'i+uvj+ve 'k;u=1ns5,v=0

Find an equation of the tangent plane to the parametric surface represented by r at the specified
point.

r( u,v) zue'ituvi+vekiu=1n9,v=0

Use the Divergence Theorem to find the flux of F across S; that is, calculate HS F-ndsS.
F( x,y,z) = ( Oxy + cosz)i+ (x—sinz)j +4xzk; Sis the sphere x* +y° +2° = 4

Use Stokes” Theorem to evaluate HS curlF - dS.

F( x,y,z) = dxyi+ Svzj + 277k,

S is the part of the ellipsoid 9x* + 91* + 42” = 36 lying above the xy-plane and oriented with normal
pointing upward.

Use Stokes” Theorem to evaluate f:‘ F-dr.
F( x,y,z) = Tzi+ vi + dxzk;

C 1s the boundary of the triangle with vertices (6,0,0), (0_, 6, O), and ( 0, 0,6) oriented in a

counterclockwise direction when viewed from above
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