
______________________________       Calculus 3    TEST 4                  Fall, 2003 
                    Name             Chapter 16 Vector Calculus                                        November 
  

YOU MUST SHOW ALL OF YOUR WORK TO JUSTIFY YOUR ANSWERS 
 

1.  Evaluate the line integral 3

C

x zds� ,  C:  x = 2 sin t, y = t, z = 2 cos t, 0 £  t  £  
2
p  

2.  Evaluate the line integral 
C
� F×dr, where F(x, y) = < x 2 yy, e  >, and C is given by r(t) = < t 2 3, t-  >,   

0 £  t  £  1.    
3.  Given F(x, y) = <sin y, x cos y + sin y> 
    a.  Show that F  is a conservative vector field. 
   b.  Find a scalar potential function  f  such that F = Ñ f 
4.  Use Green's Theorem to evaluate the line integral  

C

(1 tan x)+� dx + (x 2 ye )+ dy   where C is the 

positively oriented boundary of the region enclosed by the curves y = x ,  x = 1,  and y = 0. 
5.  Given  F(x, y, z) = < x 2 z, 2x sin y, 2z cos y > 
    a.  Find  Curl F   
    b.  Find div F 
6.  Use Stoke's Theorem to evaluate 

C
� F ×dr, where F(x, y, z) = < xy, yz, zx >  and C is the triangle 

with vertices ( 1, 0, 0 ), ( 0, 1, 0 ), and ( 0, 0, 1 ),  oriented counterclockwise as viewed from above. 
 
 
7.  Set up the surface integral 

S

z�� dS, where S is the part of the  

paraboloid  z = x 2 2y+   that lies under the plane z = 4.   
DO NOT EVALUATE 
 
 
 
 
 
 
8.   Use the Divergence Theorem to calculate the surface integral 
     

s
�� F×dS, where F(x, y, z) = < x 3 3 3, y , z  >    and S is the surface  

of the solid bounded by the cylinder x 2 2y+  = 1  
and the planes  z = 0 and   z = 2.   
 
 
 

9.  a)  Find an equation of the tangent plane at the point 2 2
, ,

4 4 4

� �p
� �� �
� �

 

to the parametric surface S, which is a  ramp  given by  
r(u, v) = <  u cos v, u sin v, v >,    0 £  u  £  2,     0 £  v £ 2 p .    
 
.    b)  Set up, do not evaluate, a  surface integral for the surface area of  S  


