Math 208
Potential Functionsg/Gradient Fields/Path I ndependence Problem set

In problems 1-3, show thdt  is a conservative et (for each simply connected region in its

domain), and find a potential functidnfor F .
1. F(xy)=(2¥-5x*+3) + (2Ink )+ sing ))
2. F(xy.z2)=(2x-y-2z)+ (y-x+ &)+ (4 - X+ 7k

In problems 3—4, show th&t s the gradient of séumetion f, and then find such ah

5. F(xy.2)=(6%-5)+ @~ 2)- @7+ y+e
4. F(x,y)=(x=5)i + (3y* + 7)

In problems 5-6, show that the differential fornexact and find the corresponding potential functio

5. (xcos(y ) &z ¥x— &% sin(3 ¥ Hy+ (242- 3 2% oy
6. (XX +3z+2)dx+ (Ptanl )z - By + (3z tanl X ¥ 8-yz 2+ 3

X2 +1

In problems 7-9, show that the integral is indeenaf path, and then find its value using a paaént

function.

(2.1)
J 15Oy =8) dx+ Gx° - 4)dy)

[ &2 52+ ayix- (2" - 2)dy+ (¢ y+ 4xiz)

J (1,2,

1Y 2 (20y2% = 4y)dy + (3 27~ 2)dz)



Answers:

=

2yIn(x) - x° + 3x — cos(y )

2 y*
2. XT-Xy-2xz+-+4yz+ 7z

3. 3x%yz l-s5x- 2yz—i2Z

2

3
4. - -BX+y +7y
5. X—;cos(2y )= X%z~ Y+ 73— 3

6. yZltan 1(X)+ 3z+ X+yz l-y+ ZF

7.%

8. -9



