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TEST 3

Dayvis Name:
M235 Pledge:

Show all work; unjustified answers may receive less than full credit.

. Compute [(8z + 36xy)ds, where c(t) = (t,t?, %) on the interval 0 < ¢ < 1.

Jo(8x + 36ay)ds = [o (8t +36t3)v/T + 482 + Ofdt = 2(1+ 42+ 9tY) 3|} = 2((14)7 — 1).

. Compute [q F-ds, where F(z,vy, 2) = (32*y*z, 22%yz, 23y*) and C is a curve from (3,2, 1)

to (1,2,3) (hint: there is an easy way to do this problem).

If you recognize that F = Vf for f(z,y,2z) = 2%y?z, then [ F -ds = f(1,2,3) —
£(3,2,1) = 12 — 108 = —96.

. Evaluate [ [g(z + y + 2)dS across the rectangle with vertices (1,1,1),(2,3,4),(—1,2,1),

and (0,4, 4).

v

this case, the length of T, x T}, is | 1 2
-2 1

V70 fy [5 (3 + 6u — v)dudv = L/70.

. Let the velocity field of a fluid be described by F' = xi 4+ yj (measured in meters per

second). Compute how many cubic meters of fluid per second are crossing the surface
of z =4 — 2% — 2,2 > 0, in the direction of increasing z.

J Is(w,y,0) - (22, 2y, V)dady = [" J§ 2r*rdrdd = [ 8d9 = 167.

. Use Green’s Theorem to show that the area contained by an ellipse ﬁ—; + bL; = 11is wab.

Parametrize the ellipse by © = acos (0) and y = bsin (#). Green’s Theorem states that
Area = [ [pdedy = L [oxdy—ydz = L [77(acos (0)bcos (0)—(bsin (0))(—asin ()))d0 =

wab.

. State Stokes” Theorem, and explain why both integrals in Stokes’ Theorem will be 0 if

the function F' = V f for some f (there is a different reason for the two integrals).

Stokes” Theorem states that under suitable conditions on the function and the surface,
[ Js(curlF) -dS = [y F -dS. If F =V f for some f, then curlFF =V x Vf =0, so
[ Js(curlF) - dS = 0. In the line integral, if F' = Vf for some f, then [yq F' - dS =
f(c(b))—f(c(a)). Since OS is a simple closed curve, ¢(b) = ¢(a) and hence [ F'-dS = 0.



