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Question 01

Determine whether the given vector is conservative find a potential if it is.

/(a) F(z,y,2) = e TV " (221 4+ y2j + xyk)
(b) F(z,y) = (ycosz — cosy)i + (sinz + zsiny)j
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Question 02 U‘ \ £

(a) Find a potential function for the vector field F(x,y) = 2zyi + (2% + y°)j
(b) For the vector field in part (a), compute the line integral on C', where C is the portion of the
curve \/r + 2y + /y = 7 starting at (4,1) and ending at (1,4).
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Question 03

Evaluate / ifh'—

dy along the path from (1,1) to (3,1) to (3,6) using straight line segments.
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Question 04

The field F(z,y,2) = (azy + 2)i + 2%j + (bz + 22)k) is conservative.
(a) Find a and b and a potential for F.

(b) Ewvaluate / F-dr, where C' is the curve from (1, 1,0)to (0,0, 3) that lies on the intersection of the

surfaces 22 + y + 2 = 3 and 922 + 9y + 222 = 18, in the first octant.
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Exercises

1. Consider the vector field

F = (222° 4+ 2y cos(:cgy))i + {%yz + 22 cos(mzy})j + (arctany +1+ 3:?:22'2)1{

(a) Find a potential function f(z,y,z) for F.

(b) Compute f F e d7 where C' is the curve given by
c
=t Lsin(t —t?), y=1t, 2 = sin{gt), 0<t<l1.

¢) Let C7 be the curve of intersection of the ellipsoid 2= 4 5y~ 4 42° = 1 and the plane y 4 22 = 0.
Let " be th fi i f the ellipsoid 222 + 5y* + 322 = 1 and the pl 2 0

Compute F o di for either orientation on C". (Hint: Recall the path-independence in case of

]

closed cm‘ue;s, then the answer will be immediate. )

1

2 P2 = Gy s (71

yj—2k) along the curve r(t) = (1+t)i+t*j+tcosmtk, 0<t <1,

Find the work done by the force on the object. (Hint: Evaluate / F-dr by using the path independence
[

for the curve C' with the given parametrization r(t).)
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