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MATH 550 SPRING 1993 EXAM 2
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Instructions:

(1) To receive credit, you must work in a logical fashion, show all your work, and

either box your answer or (when applicable) put your answer on the line or in the

box provided.

(2) Calculators allowed. \Formula sheets", open books, open notes are not allowed.

(3) The \Mark Box" indicates the problems along with their points. Check that your

copy of the exam has all of the problems.

1. Fill in the blank ...

Let F be a vector �eld that is de�ned and continuous throughout a domain D .

a) F is called conservative in D if there is a scalar �eld � de�ned in D such that

.

In this case, � is called a of F .

b) A continuously di�erentiable vector �eld F in a domain D is conservative if and

only if the line integral of F along every regular curve C in D

.

In this case, if � is a potential of F in D and C goes from points P to Q ,

then
R
C
F � dR = .

c) A continuously di�erentiable vector �eld F in a simply connected domain D is

conservative if and only curl F = throughout D .
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2. Consider the vector �eld

F = h
2x

x2 + y2
;

2y

x2 + y2
; 2z i :

a) The domain D of de�nition of F is

.

b) Can you use the \curl test" (i.e. part 1c from this test) to determine whether F

is conservative in D ? Why or why not?

c) Find a potential � of F . ANSWER: � = .
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3. Consider the vector �eld

F = h sinx ; y2 ; ez i :

a) The domain D of de�nition of F is .

b) Is F conservative in D ? Why or why not?

c) Find the line integral
R
C
F � dR where C is the helix from (1; 0; 0) to (1; 0; 4)

given by R(t) = hcos (2� t); sin (2� t); 4ti . Hint: there is an easy way.....

answer:
R
C
F � dR = .
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4. Consider the paraboloid of revolution z = x2 + y2 for 0 � z � 4 .

a) A parametric representation of this paraboloid is

R(�; t) = h ; ; i .

b) Express the surface area SA of this paraboloid as a double integral. Indicate the

limits of integration but do NOT integrate.

SA =

Z Z
d� dt .
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