HOMEWORK PROBLEM SET 12: NOT TO BE HANDED IN.

AS.110.211 HONORS MULTIVARIABLE CALCULUS
PROFESSOR RICHARD BROWN

Question 1. w = 4dx A dy — 7dy N dz. Evaluate w(vy,vs), where vi = j — k, and
vo=1i+3j+2k.

Question 2. Given vi = a;i+asj+ ask, and vo = by i+ by j + b3 k, evaluate the following
forms on these vectors at the point p € R3:

(a) Find w(vy), where w = 2%y dz + y?z dy + z°x dz and p = (3, —1,4).

(b) Find w(vy,vs), where w = coszdr A dy —sinzdy A dz + (y* + 3) dx A dz, and
p=(0,-1%)

Question 3. Determine w A v in the following situations:

(a) On R3: w=ydr —zdy, and v = zdx A dy + ydx A\ dz + xdy A dz.

(b) On R*%: w = (21 + x2) dwy A dxg A drs + (3 + 24) dvy A dxg A dry, and v =
r1dry + 229 dre + 313 dT3.

Question 4. Evaluate the following:

(a) / w, where C is the unit circle 22 4+ 4% = 1 in the plane, oriented clockwise, and
wC: ydr — x dy.

(b) / w, where X : D — R3 is the parameterized helicoid X (s, t) = (scost, ssint, t),
dé(ﬁned on D=[0,1] x [0,47] and w = zdz A dy +3dz A dx —xdy A dz.

(c) /Sy, where S is the portion of the paraboloid z? = 2?2 + y? with z € [0,4],

oriented with the upward-pointing vector N(z,y,z) = —2xi — 2yj + k, and
v=e*dr ANdy+ydz N\ dr+xdy N dz.

(d) / p, where X(s,t), defined on D = [1, 3] x [0, 27), has image in R*
X
X(s,t) = (/s cost, /4 — s sint, /s sint, /4 — s cost),
and pu = (23 + 23) dvy A das + (223 + 223) dzg A dxy.
Question 5. For each form w, calculate its exterior derivative dw:

(a) w=zdry — xydry + w324 dry — 1425 dXs.
(b) w==xzdx A dy — y*zdz A dz.
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Question 6. If w = F(z, z) dy + G(z,y) dz is a differential 1-form on R?, Determine F and
G so that dw = zdx A dy +ydx A dz.

Question 7. Verify the generalized Stokes’ Theorem for the surface
M = {(z,y,2) ‘ ?+2=1,0<y<3}
and w=zdr+ (x+y+2)dy — x dz.



