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[1] Determine if the following vector field is conservative. If it is, find a  

 potential function for the vector field. 

 

(a) xyyyxyxF 2,2),( 32 −−=
r

 

(b) ( ) ( )ˆˆ ˆ, , zF x y z e yi xj k= + +
r

 

(c) ( ) 2 3 3 2 2 ˆˆ ˆ, , 2 3F x y z y z i xyz j xy z k= + +
r

  

(d) ( ) 2 2 2 2
ˆˆ ˆ, ,

x y
F x y z i j k

x y x y
= + +

+ +

r
 

 

[2] Find curl F 
r
 for the vector field at the given point. 

 

(a) ( ) 2 ˆˆ ˆ, , 2F x y z x zi xzj yzk= − +
r

, ( )2, 1,3−  

 

(b) ( ) ( )ˆˆ ˆ, , xyzF x y z e i j k−= + +
r

, ( )3,2,0  

 

[3] Find the divergence for the vector field F
r
. 

 

(a) ( ) ˆ ˆ, , x yF x y z xe i ye j= +
r

 

 

(b) ( ) ( ) ( )2 2 2 2 ˆˆ ˆ, , ln lnF x y z x y i xyj y z k= + + + +
r

  

[4] Let C be the curve in space parametrized by ( )ttttr −= 1,,)( 2r
 for [ ]2 ,0∈t . 

An object moving along C with the orientation prescribed by r
r

 is acted on 

by the force field yzxxzyxF 2,,),,( −=
r

. Calculate the work done by F
r

. 

[5] A smooth curve C lying in the xy-plane begins at the point (1, 1) and ends 

at (3, 2) (see figure). Calculate the following line integral: 

 

  ∫ −+−
C

dyxyydxyx )2()2( 32  

C 
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[6] Compute the following line integral: ∫ −+

C

xydydxyx )( 22   where C is the 

upper arc of the circle 422 =+ yx , traversed counterclockwise. 

[7] Evaluate ∫
C

yds  where C is the path shown below: 

 

 

 

 

 

[8] Use Green’s Theorem to calculate the following line integral: 

∫ ++

C

dyyxdxxyx 322 )(  where C is the boundary of the region D shown 

below traversed counterclockwise. 

 

 

 

 

 

 

[9] Use Green’s Theorem to evaluate the line integral ∫ +

C

xydydxy 62  where C 

is the path from (0,0) to (1,0) along y = 0, from (1,0) to (1,1) along x = 1, and 

from (1,1) to (0,0) along xy =  

[10] Let S represent the portion of the plane 42 =++ zyx  lying inside the 

cylinder 122 =+ zx . 

 

(a) Give a parametrization of S. 

(b) Calculate the surface area of S. 

(c) Evaluate dSy
S∫∫ −

  

)4(  

 

(1,2) 

(1,0) 

2xy =

4=y

D 


