Sohail Farhangi Math 2153 Recitation Handout for 4/7/2022

Problem 1: Determine whether the vector field F given by

F={y—et o— e+y+11> (1)

is a conservative vector field. If F' is conservative, then find a potential function .
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Sohail Farhangi
Problem 2: Consider the vector field F = (x,—y) and the curve C' which is the square

with vertices (£1,41) with the counterclockwise orientation.

- “ & « <

Q (1) 1
- gt él /\
Q ()

A%

> s

Figure 1: The curve C.

(a) Evaluate [, F' - d7 by finding a parameterization 7(¢) for the curve C.

Evaluate | o F.dr by using the Fundamental Theorem for Line Integrals.
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Problem 1: Determine whether the vector field F given by

R 1

F=(y—e"Vo—e""V41 = 1
. m n P

is a conservative vector field. If F' is conservative, then find a potential function ¢.
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a
Problem 3: Evaluate f67 Ay CannpT be
. evqhwd'eA by
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c Aand.
where C' is the curve that is shown in the picture below.
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Problem 4: Let F be the vector field
ﬁ = <f(sc,y),g(:t:,y)> = <

5172+y2’332+y2 ’

It is a rotational vector field with the graph below
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Figure 2: vector field F

Find the domain R of F.

(b))Is the domain R connected? Is R simply connected?
(c) Show that % = ‘3—5.

Let C, be the parameterized circle 7(t) = (acos(t),asin(t)), 0 < t < 27 of radius
a > 0. Show that the integral
/ F.dif = 2r.
Cq

Is F a conservative vector field on R? If s0, please explain. Otherwise, please explain
why it doesn’t contradict the result in (3).

(f) JLet Ry be the region Ry = {1 <z < 2,1 <y <2}. Is F a conservative vector field

on R;? Please explain.
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