Solutions for Math 20E Midterm 1, Fall 98, Lindblad.

1. (a) A=PQ =2i+2k and B= PR = i+ j+ 2k are parallel to the plane so
N =AXxB =..= -2i— 2j+ 2k is normal to the plane. The equation for the
plane is —2(z — —1) — 2(y — 2) +2(z — 0) = 0.

(b) The area of the triangle is |A x B|/2 = /22 + 22 +22/2 = /3.

2. We will need R'(t) = 2(1+¢)¥/21 — (1 — ¢)'/2j + k.

(a) /Cds:/olm'(t)\dt:/ol\/g(1+t)+g(1—t)+1dt:\/i.
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dx dy dz

b F-dR = d d dz = — — —)dt=..=

(b) /C /Cya:+acy+xz /O(ydt+mdt+xdt>
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:A (—3t(1—t2)1/2+(1+t)3/2) dt = (1_t2)3/2+%(1+t)5/2‘0 — _1+%(25/2_1)

3. (a) A flow line satisfy R/(t) = B(¢)F (R(t)) for some scalar function . i.e.

dx dy dz dr @ _dz

— = [F — = BF: — = BF: — — = = —
a =Py =P =0 P, F, I

In our case

c;_x:%’ dz=0 = zdr=ydy, dz=0 = y?=224+C1, 2=0Cy

Substituting in (z,y, 2) = (1,2,2) gives C; =3, Co =2 soy = V22 + 3 and z = 2.

(b) VX F =..=0and F is continuous everywhere so there is a potential.
¢s = Y o= zy+f(y,2)

(c) The potential satisfy py= = = { d= zy+9(y,2)
¢.= 0 ¢ = h(JI, y)

for any functions f, g and h. This has the solution f = ¢ = 0 and A = xy, in which
case ¢(z,y, z) = zy. It follows that [, F-dR = ¢(1,2,2) — $(0,0,0) = 2.

4(a) VXF = ... =1/y/2% + 2. (b) V.F=..=0. (c) No since,V xF # 0.



