Problem 1.31

T(b)=1+4+2=7; T(a)=0. =|T(b) —T(a) = 7.

VT = (2z + 4y)%k + (4z + 22%)y + (6y22)z; VT-dl = (2z + 4y)dz + (42 + 223)dy + (6y2?)dz

(a) Segment 1: z:09 1, y=z=dy=dz=0.[VT-dl= fo (2z) dz | = 1.
Segment 2: y:0—1,z=1,z=0, dze=dz=0. [VT.dl = f0(4}dy—4y|0—4. LVTdl=1v

£~

Segment 3: z:0 1, z=y=1,dz=dy=0. [V dl= fo(ﬁzz)dz—223|0—2.

(b) Segment 1: 2:0=3 1, z=y=dzr=dy=0.[VTdl= fo(U}dZ— .
Segment 2: y:0—21,z=0,2=1,dr=dz=0. [VT.dl= fO(Q)dy_Qy]{,:?. fbVT-dl—T v
Segment 3: :r::{)—}l,y—z—l dy =dz=0.[VT:dl= fn(2z+4)d:c " '

(22 +4z)|, = 1+4=5.
(e:0—31, y=2, z=2* dy=idzde="22dz,
VT-dl = (2z + 4z)dz + (4z + 22%)dz + (6zz*)2z dx = (10z + 142%)dz.

JZVT.dl = [} (102 + 142%)dz = (52% + 227)|, =5+2=17.
Problem 1.32

Vwv=y+22+3zx

J(Vv)dr = [(y+22+32) dedydz = [[{f3( + 22 +32) de} dydz
— [(y+22)z + %::2]5 =2(y+22)+6
J{J @y +42 + 6)dy } dz
> [y® + (42 +6) y]0—4+2(4z+ﬁ] =82+16

I

= JZ(8z+16)dz = (42% +162)|; =16+ 32 =
Numbering the surfaces as in Fig. 1.29:

(i) da = dy dz %X,z = 2. v-da = 2ydydz. [v-da = [[2ydydz = 2y2|§ =8.
(ii) da = —dydz%,2 = 0. v-da=0. [v-da = 0.

(ii) da = dzdzy,y = 2. v-da = 4zdz dz. [v-da = [[42dzdz = 16.

(iv) da= —dzdzy,y =0. v.da = 0. [v-da =0.

(v) da = dzdy %,z = 2. v-da = 6z dz dy. fvda-24

(vi) da = —dz dy 2,z = 0. v-da = 0. [v-da = 0.

= [vida=8+16+24=48 v

Problem 1.33

Uxv=%(0—-2y)+9(0-32)+2(0—z) = -2yx — 32y — z&.
da = dy dz %, if we agree that the path integral shall run counterclockwise. So
(Vxv)-da = —-2ydyd:z.
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[Vxvyda = [{F7*(~20)dy}dz
Bl T= (@1

) 22 * x>
= -_ﬂ,(4—42+z2}dz=—(43_2224__3_)0 9\
5
= —(8—8+-§-)=—% -
Meanwhile, v-dl = (zy)dz + (2y2)dy + (32x)dz. There are three segments. y

X

(3)|
o 5"
2=0;dz=dz=0.y:0-22. fv.dl=0.
0; z=2—y; dr =0, dz = —=dy, y:2 = 0. v-dl = 2yzdy.
2
Jv-di= [J2y2-y)dy = - [f(4y—2y%)dy = - (° - }°)|;=- (8- 2
Jz=y=0,de=dy=0;, 2:2-50.v.dl=0. J[v.dl=0. So ¢ v.dl = —=%.
d: dl dl S dl 8. v
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-8) = —-g.

Problem 1.34
By Corollary 1, [(V Xv)-da should equal 3. Vxv = (42% — 2z)% + 22 2.

()yda=dydss, £=19y,2; O—} 1. (Vxv)-da= (42 — 2)dydz; [(Vxv)-da= fol (422 - 2)dz
= (423—2z]|0—~~2- Z,

(ii) da = —dzdy %, 2=0; z,y:0 =+ 1. (VXxv)da=0; [(Vxv)da=0.

(iii) da = dzxdz¥, y=1; £,2:0 =3 1. (Vxv)-da=0; [(Vxv)-da=0.

(iv) da = —dzdzy, y=0; 2,2: 0+ 1. (VXxv)da=0; [(VXv)da=0

(v) da=dzdyz, z=1; z,y:0— 1. (Vxv)da=2dzdy; [(VXv)da=2.

= f(VXv}-da= —% + 2= % v
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