Math 244 Worksheet 2

A. Calculate the line integral of the vector field f along the path described.

(1) f(z,y) = (2% — 2zy)i + (y? — 22%)j from (—1,1) to (1,1) along the parabola y = z2.

(2) f(z,y,2) = (y* — 22)i + 2yzj — 2%k along the path r(t) = ti + t2j + 3k for 0 <t < 1.

(3) f(z,y) = (z +y)i+ (x — y)j once around the ellipse 42 + 93> = 36 in a counterclockwise
direction.

(4) f(z,y,2) =zi+yj+ (zz — y)k from (0,0,0) to (1,2,4) along a line segment.

(5) f(z,y,2) = zi+yj+ (zz —y)k from (0,0,0) to (1,2,4) along the path r(t) = t%i+2tj + 43k
for 0 <t < 1.



B. In each case, determine whether the vector field f is the gradient of a scalar field. If so, find
@ such that f = V.

(1) f(z,y) = zi+yj.

(2) f(z,y) = 32?yi+ 2°j.

(3) f(z,y) = (2weY + y)i + (2%e¥ + z — 2y)j.

(4) flzyy,2)=(z+2)i-(y+2)ji+(z-yk

(5) f(z,y,2) = 2291 + 2223j + 322y2°k.



