hwa0039-0040

Section0039

0039-1: y
ar Let o = 20+ (24 4i — 20)t. [3 Metde = [ e H@H200q(2 4 2i)t

2%
e2i+(2+2i)t|(1) — 62+4i _ 622'

b: Similarly, the answer is e* — e?+4!
c: The answer is e* — 2 oih )
d: Let x = 14 2i + ht. el +2iHh _ o142 — 1:2;+ e“dr = [ T2 d(ht) =

helt2i fol eMtd(t) = he'*?eh? where 0 < 0 < 1, by Integral Mean Value Theo-
rem.

Thus, limy_.q
the fact that e = 1.

1+2i+h _ 1424 . . . . .
e = — limp_pe't?eM = et by continuity of e® and

0039-2: . .

ar Let o = 20 + (24 4i — 2)t. [o " zde = [ 20+ (2 + 2i)td(2 + 2i)t
(2423) [} —2i+(2—2i)tdt = (2+420)(~2it+(2—-20) 5|} = (2+20)(~2i+(1—i)) =
8 —4i

b: Similarly, the answer is —2 — 164

c: The answer is 6 — 8¢ - -
d: Leth = 1/7. limj_,00 % = 1. Let h =i/j. limj_,00 W =
—1. the limits are different when h approaches 0 by x-axis or y-axis respectively.
This means the complex limit does not exist.

Remark: this method can only be used to prove some limit doesn’t exist. It
doesn’t guarantee the existence of limit if two limits above coincide.

0039-3: ) ) )

V(a(t)) = (=1 =2t,2),a (t) = (0,2). So V(a(t))-a(t) = 4. [, V(a(t)) -
o/ (t)dt = [y ddt = 4

Similarly, [ V(B(t))-8 (t)dt = 3. [} V((£))~ (t)dt = —2. [ V(5(£))-8 (t)dt =
—1.

The answer is 4.

0039-4:
Let D =[1,2] x [1,3] be the area enclosed by K. dw = 2dxdy. By stokes’ theo-
rem, wa = fde = 2fDdxdy =4



0039-5:
a: OR=1[1,2] x1+2x[1,3]+[2,1] x 3+ 1 x [3,1]

b: [opw = [pdw
c: dw = 2dxdy. [pdw=2 [pdedy=2(2-1)(3-1)=4

0039-6:
For f(z) = 22, f: = % = 0. since dz Adz =0, dw = (f.dz + fzdZ) Ndz =
fdzNdz=0. [w= [ dw=[,0=0

0039-7:
If we identify real plane R? with complex plane C. Then, 22 = f(z) = P +iQ,
dz = dx +idy. So [,.(P+1iQ)(dx +idy) = [, fdz= [, w=0

0039-8:
Let & = 3+3t,y =2+5t,2 = 1+7t. [, xde+ye®dy —a?e*dz = fol 3+ 3td(3+
3t) + (24 5t)e3T3d(2 + 5t) — (3 + 3t)%e (1 + Tt) = ...

0039-9: o s
fR ezm*gydy ANdr = —fR e2r=3Ydx A dy = ,fg f2 62x73ydxdy = %(*6718 +
e—20 4 =21 _ 6723)

0039-10:

dwo = foda + fydy + fodz + fudt. d(dw) = (oot + fuydy + foadz + fordt) A
dz + (fyzdz + fyydy + fy=dz + fyedt) Ndy + (foudr + foydy + foodz + fordt) A
dz + (fizdzr + frydy + frodz + fudt) A dt = 0, using the fact that fo, = fyz, ...

0039-11:

We need only to show that d(d(Fdx A dy)) = 0.

d(d(Fdx N dy)) = d(F,dxdydz + Fidxdydt) = Fdtdedydz + Fy,dzdxdydt
(F.t — Fy.)dxdydtdz = 0

0039-12:

a: Let z = o +iy. e 5 = e 570V = ¢=5%cog(—by) + ie *sin(—by). U
e %%cos(—by),V = e Tsin(—by)

b: Yes.

0039-13: . .
a: U = e 73V ~2845c05(6xy — 2y), V = 3% 3V ~22455in(6xy — 2y)
b: Yes.

0039-14:
a: U=2a2*+y*+ 2222,V =0
b: No.

0039-15:



a: U=zt +y* — 62292,V = —day + 4z
b: No.

0039-16:

f =722+ zy — 3y?) — 3yz(5 — 22°)

g= (2" +3)(2+ 2y —3y?) — (5 —223)(z + 4y — 2)
h=3yz(z" +3) — Tz(z + 4y — 2)

0039-17:
f = 423y3 (222 + 32yz) — 3y(x + 2zy2z + 22)

0039-18:
Use the formula df = fydx + f,dy + f.dz.

0039-19:
[esc(xyz)—ayzcot(wyz)cse(wyz)|drdy—eY? dadz+|x?ycsc(wyz)cot(vyz) —xzeY?)|dydz

Section0040

0040-1:
Notice that the direction of the wheel is parallel to the leg. V(x,y) = (2/20, y/20).
So, the form w = V(z,y) - (dz,dy) = (zdz + ydy)/20. dw = 0.

Jew= Jpdw= [r0=0.
It is not equal to the area of R. So, it is called mis-designed planimeter.



