- F(z,y) = L2

V2 +y?
All the vectors F(z, y) are unit vectors tangent to
circles centered at the origin with radius /72 + 2.

we29, f(z,y) =2y = Vf(z,y)=yi+ zj. Inthe first quadrant, both components of each vector are positive, while
in the third quadrant both components are negative. However, in the second quadrant each vector’s z-component is
positive while its y-component is negative (and vice versa in the fourth quadrant). Thus, V f is graph IV.
- 30 f(z,y) = 2 —y? = Vf(z,y) = 2zi-— 2yj. Inthe first quadrant, the z-component of each vector is positive
while the y-component is negative. The other three quadrants are similar, where the z-component of each vector has
the same sign as the z-value of its initial point, and ﬂleii}::—(;mbonent has sign opposite that of théAy-value of the
initial point. Thus, V f is graph IIL. '
m 3. f(z,y) =22 +y® = Vf(z,y) =2zi+2yj Thus, cach vector V f(z, ) has the same direction and twice
the length of the position vector of the point (z, ), so the vectors all point directly away from the origin and their
lengths increase as we move away from the origin. Hence, Vf is graph IL

- 2 fz,y)=/E+yP = Vf(z,y)=—\/;%;—;;i+ﬁ5.mn

IVF(z,y)| = —ﬁ,/aﬂ + 2 = 1, so all vectors are unit vectors. In addition, each vector V£(z,y) has the

same direction as the position vector of the point (z, %), so the vectors all point directly away from the origin.
Hence, Vf is graph L.

w10, [ yzdy +zydz = [ (£)(t%) dt + [y VE(t)2tdt = [ (t’ + 2t5/2) dt = [%t‘ + §t7/2] om
0

on as C}, so the tangential component F - T is positive.
hand, no vectors starting on C; point in the same direction
F-dr=[,,F -Tdsto

wmm {4, Vectors starting on Cy point in roughly the same directi
Then [, F-dr= [, F- T ds is positive. On the other

as C,, while some vectors point in roughly the opposite direction, so we would expect [, Ca

be negative.




