
f has a local max at (0,1), so tangent plane (which is the graph of L) is horizontal and z=f(x,y) lies below z=L(x,y)







The curve describes part of the graph x=-y
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and the y coordinate is non-positive



The projection to xy-plane is counterclockwise spiraling outward.

At (.5,.5), the vector is (.5,.5)

Integrating over the closed curve in E is non-zero

As t increases, the path moves toward the origin along the line y = x,
and its speed is slowing down 

The dot product of the tangent vector and vector field is positive since they make an angle less than pi/2.  So the integrand is positive



Observe that the gradient is orthogonal to the level curves so it must be second or third.  Also points in direction f is increasing, so its the second.


