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All the vectors F(x, y) are unit vectors tangent to
circles centered at the origin with radius /z3 + y2.
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. F(z,y) = (y, ) corresponds to graph 111, since in the first quadrant all the vectors have positive z- and

y-components, in the second quadrant all vectors have positive z-components and negative y-components,

third quadrant all vectors have negative z- and y-components, and in the fourth quadrant all vectors have neg:
. :z-components and positive y-components.

(z,4) = (2x ~ 3y, 2z + 3y) corresponds to graph IV, since as we move to the right (so = increases and y is

constant), both the z- and the y-components of the vectors get larger, and as we move upward (so y increases and z

constant), the z-components decrease, while the y-components increase.

%,y) = {sinz,siny) correspondé to graph II, since the vector field is the same on each square of the form

[2rim, 2(n + 1)r] X [2mm, 2(m + 1)x), m, n any integers.

¥d,7) = {Ia(1+ 2* + y*) , ) corresponds to graph 1, since In(1 + 2 + y*) is always positive, so all vectors
1o the right '

¥, z) = i+ 2j + 3k corresponds to graph [V, since all vectors have identical length and direction,

v F(z,y,z) = i+ 2j + zk corresponds to graph [, since the horizontal vector components remain constant, but the
vectors above the wy-plane point generally upward while the vectors below the zy-plane point generally

- downward. ‘

. F(z,y,2) = 21+ yj + 3k corresponds to graph II1; the projection of each vector onto the zy-planeis zi+ yj,
“which points away from the origin, and the vectors point generaily upward because their z-components are all 3.
{F(z,y,2) = zi+ yj+ 2k corresponds to graph II; cach vector F(z, y, z} has the same length and direction as the
- position vector of the point (x, y, 2), and thercfore the vectors all point directly away from the origin.

J. In the first quadrant, both components of each vector are positive, whj
onents are negative. However, in the second quadrant each vector’s z-component
is negative (and vice versa in the fourth quadrant). Thus, V f is graph IV,

30. flzy) =22 32 = Vi, y) = 2zi— 2y j. In the first quadrant, the z-component of each vec
*~ while the y-component is negative. The other three quadrants are similar,

f@ ) =zy => _Vf(m,y)zﬁi}m

positive while its y-component

tor is poﬁita‘v:
where the z-component of each vector has

the same sign as thie z-value of its initial point, and the
initial point. Thus, V£ is graph III,

31 fz,py=224+4* =» ¥ f(2,y) = 2z i+ 2yj. Thus, each vector V (2, y) has the same direction and twice
. the length of the position vector of the point (z, ), so the vectors all point directly away
lengths increase as we move away from the origin. Hence, V f is graph II.

ﬁ.f(m,y)=\/a;2+y2 = Vf(zvy)m*ﬁi-bﬁj. Then

iVf(z,y)| = W V2% 4 y? = 1, so all vectors arc unit vectors, In addition, each vector Vf(ix, y) has the

y-component has sign opposite that of the y-value of the

from the origin and their

same direction as the position vector of the point (z
Hence, V f is graph 1.

+¥), so the vectors all point directly away from the origin.




