MA 242 Test 4 Version 1
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1. (26 points) Use F(x,y,z)=(tan™" y, - 7

answer the following:
a) Assume ?(x,y,z) is conservative and find its most general

potential function f
b) Use the Fundamental theorem for Line Integrals to find the

- work done by ?(x,y,z) moving a particle along the curve given by
Ft)=(t,2 — t,v2t) where 0< t < 2

2. (20 points) Use F(x,y,2)=(x2, xy,z — y) to answer the following:
a) Show F(x,y,z)=(x?2 ,Xy,Z —y) is not path independent

b) Find the work done by F(x,y, ) moving a particle along the line
segment from (1,0,1) to (1,3,5)

3. (15 points) Find the mass of the wire with density

o(x,y,z) = \EZ;_% in the shape of the curve y=x? in the plane z=3

from (0,0,3) to (2,4,3)

4. (13 points) Use Green’s theorem to find the circulation of the
vector field f(x,y)=(ﬁ +2y)i +(5x+sec? y)j moving clockwise
along the triangle with Vertices (0,0), (0,4), and (5,0).

Hint: ¢ F-dr“ffD 5;——-—— dA

5. (16 points) Find the surface area of the portion of the parabolond
z = 2x% + 2y? where0<s z < 2

6. (10 points) Find the gradient vector field of f(x,y)=y? — x2.
Describe the direction of vectors in the first quadrant.
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