Determine whether there is a function ¢(x, y, z) such that F = grad(¢(x)),
where

1) F=(xz—y)i+ (x?+2z3)j+ (3xz? —xy)k
Solution: Set initial point (0,0,0).
So

X y z

o(x,v,z) = jP(t, 0,0)dt+jQ(x, t, O)dt+jR(x,y, t)dt,
0 0 0

where P(x,v,z) = (xz — y),Q0(x,v,2z) = (x> + z3),R(x,y,z) = (3xz? — xy).

o(x,vy,z) = f(O —0)dt

0

y
+j(x2)dt
0
zZ
2 24 |V 3 Z 2 3
+f(3xt —xy)dt = x°t 0+(xt — xyt) 0= Xy +xz>—xyz.
0

Answer: ¢(x,y,z) = x*y + xz3 — xyz

2) F =2xe Yi+ (cosz—x%e™¥)j—ysinzk
Solution: Set initial point (0,0,0).
So

X y z

o(x,y,2)= fP(t, 0,0)dt+fQ(x,t, 0)dt+fR(x,y, t)dt,
0 0 0

where P(x,y,z) = 2xe™,Q(x,y,z) = (cosz — x%*e™¥)j,R(x,y,z) = ysinz.
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o(x,y,2)

X

= Jtht

0
y

+ j(l —x%e7Y)dt
0
Z

+jysintdt
0
_ 2]
=t |O+(t
2,-ty |V Z _ 2 2,- 2
+ x%e )|O—ycost|0—x +y+xte —x*—ycosz+y
=x%e™¥ +2y—ycosz.
Answer: ¢(x,v,z) = x*e™ + 2y —ycosz
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