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 10.  Fsx, y, zd − 2y i 1 xz j 1 sx 1 yd k, C is the curve 
of intersection of the plane z − y 1 2 and the cylinder 
x 2 1 y 2 − 1

 11. (a)  Use Stokes’ Theorem to evaluate yC F ! dr, where

Fsx, y, zd − x 2z i 1 xy 2 j 1 z2 k

   and C is the curve of intersection of the plane 
x 1 y 1 z − 1 and the cylinder x 2 1 y 2 − 9, oriented 
counterclockwise as viewed from above.

 (b)  Graph both the plane and the cylinder with domains  
chosen so that you can see the curve C and the surface  
that you used in part (a).

 (c)  Find parametric equations for C and use them to  
graph C.

 12. (a)  Use Stokes’ Theorem to evaluate yC F ! dr, where 
Fsx, y, zd − x 2 y i 1 1

3 x 3 j 1 xy k and C is the curve of 
intersection of the hyperbolic paraboloid z − y 2 2 x 2 
and the cylinder x 2 1 y 2 − 1, oriented counterclock-
wise as viewed from above.

 (b)  Graph both the hyperbolic paraboloid and the cylinder 
with domains chosen so that you can see the curve C 
and the surface that you used in part (a).

 (c)  Find parametric equations for C and use them to  
graph C.

13–15 Verify that Stokes’ Theorem is true for the given vector  
!eld F and surface S.

 13.  Fsx, y, zd − 2y i 1 x j 2 2 k, 
S is the cone z 2 − x 2 1 y2, 0 < z < 4, oriented downward

 14.  Fsx, y, zd − 22yz i 1 y j 1 3x k, 
S is the part of the paraboloid z − 5 2 x 2 2 y 2 that lies 
above the plane z − 1, oriented upward

 15.  Fsx, y, zd − y i 1 z j 1 x k, 
S is the hemisphere x 2 1 y 2 1 z 2 − 1, y > 0, oriented in 
the direction of the positive y-axis

 16.  Let C be a simple closed smooth curve that lies in the plane 
x 1 y 1 z − 1. Show that the line integral

y
C
 z dx 2 2x dy 1 3y dz

   depends only on the area of the region enclosed by C and 
not on the shape of C or its location in the plane.

 17.  A particle moves along line segments from the origin to the 
points s1, 0, 0d, s1, 2, 1d, s0, 2, 1d, and back to the origin 
under the in"uence of the force !eld 

Fsx, y, zd − z 2 i 1 2xy j 1 4y 2 k

  Find the work done.

;

;

;

;

 1.  A hemisphere H and a portion P of a paraboloid are shown. 
Suppose F is a vector !eld on R3 whose components have 
continuous partial derivatives. Explain why

y
H

y curl F ! dS − y
P

y curl F ! dS

H

4

z

x y22

P

4

z

x y22

2–6 Use Stokes’ Theorem to evaluate yyS curl F ! dS.

 2.  Fsx, y, zd − x 2 sin z i 1 y 2 j 1 xy k, 
S is the part of the paraboloid z − 1 2 x 2 2 y 2 that lies 
above the xy-plane, oriented upward

 3.  Fsx, y, zd − ze y i 1 x cos y j 1 xz sin y k, 
S is the hemisphere x 2 1 y 2 1 z 2 − 16, y > 0, oriented in 
the direction of the positive y-axis

 4.  Fsx, y, zd − tan21sx 2 yz2d i 1 x 2y j 1 x 2z2 k,
   S is the cone x − sy 2 1 z2 , 0 < x < 2, oriented in the 

direction of the positive x-axis

 5.  Fsx, y, zd − xyz i 1 xy j 1 x 2 yz k, 
S consists of the top and the four sides (but not the bottom)  
of the cube with vertices s61, 61, 61d, oriented outward

 6.  Fsx, y, zd − e xy i 1 e xz j 1 x 2z k, 
S is the half of the ellipsoid 4x 2 1 y 2 1 4z 2 − 4 that lies to  
the right of the xz-plane, oriented in the direction of the 
positive y-axis

7–10 Use Stokes’ Theorem to evaluate yC F ! dr. In each case C 
is oriented counterclockwise as viewed from above.

 7.  Fsx, y, zd − sx 1 y 2 d i 1 sy 1 z2 d j 1 sz 1 x 2 d k,   
C is the triangle with vertices (1, 0, 0), (0, 1, 0), and (0, 0, 1)

 8.  Fsx, y, zd − i 1 sx 1 yzd j 1 sxy 2 sz d k,   
C is the boundary of the part of the plane 3x 1 2y 1 z − 1  
in the !rst octant

 9.  Fsx, y, zd − xy i 1 yz j 1 zx k, C is the boundary of the 
part of the paraboloid z − 1 2 x 2 2 y 2 in the !rst octant
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