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1.
_of . of . Of,
v f_axx+3yy+8zz
V-f:71’66_22i'+3y2];/—21'726_222
2.
(09 . 0Og . 0g . J . o . 0 .
Vng(x,y,z)-(ax:v—&— yy—i—az,z)x(azx—i—ayy—i—azz)
A TR |
_ | 2 92 9
- ox dy Oz
99 99 99
ox oy 0z
_ (%9 g\, (P9 Py - g g\,
 \0ydz 020y 9192 920z )Y Jdxdy  Oyox
0%a  0%a
9h0c — 90h for a scalar field
= V xVyg(x,y,2z) =0z — 0y + 02
=0
3.
- oF, OF, oF, OF oF, OF,
F= 2_ Yz T _ 22 ) g Ty Pz ),
VX (5‘y 8z>x+(az 5‘x>y+<3x 8y>z
(a)

VxF=(0-0)2+(0-0)j+ (—e"siny — e cosy) 2
= —e” (siny + cosy) £
£0

— F =¢"cosyZ — e”sinyy is not conservative



(b)

VxF

(0—0)& + (32° — 32%) § + (2y cosz — 2y cos z) 2

=0
= F= (y2 cosz + 2’3) T4 (2ysinz —4) g + (31‘22 + z) % is conservative

—

F=(y*cosz+2%) &+ (2ysine —4)§ + (3z2° + 2) 2

oD 0P 0P
£:y2005$+z3 a—y=2ysinm—4 Q:Sxf—&—z
q):/(yQCosa:—i—zg) dx <I>:/(2ysinx—4)dy @:/(33;324_2) dz
2
=y?sinz +22° + C, — y?sinz — 4y + C,, :m3+%+cz
22 22
Cw:—4y+§ Cy:a:z?’—l—? C, =y*sinz — 4y
22
== @zazz?’—l—yQSinx—ély—i—?
Exercise 2
Lo L dF
F-déz/F‘ e
C ¢ c dt
1.
= dr d
(2.4 N _ t t s
Fl = (@y2+y9)c Z =g (et
z(et)2e_t:13+e_tgj =eli—ety
=e'd+e "y




5 3
/ t?sintdt = (—t2 cost + /275 cost dt)
0 0

F

J

dr
c - ( dt — dt
= (a2 cos?t + aZsin?t + a2t2) T
=ad’(t®+1)d

i

7"25%) zi(acost:fc—i—asintg]—i—até)
© dt

=a(—sintd+ costy + 2)

— - 2
= /F-dﬁz/ a®> (P +1)d&-a(—sintd+costy+ 2)dt
c 0

El Bl
=47 (/ t2 sintdt+/ sintdt)
0 0

= (—tzcost+2 <tsint—/sintdt>>
0

(—t2 cost + 2tsint 4+ 2 cos t)

2 T Lo T
—Zcos§—|—7rsm§—|—20085+0—0—20050

=72

|

(=N

[ME)

sintdt = — (cosg — cos O)

=1
— /ﬁ-dé’:—a3(w—2+1)
c
/ﬁ dl = a® (1 —7)
c
_3 ) ar d
(@*+97) * (@@ +yd)| =
_3
(e2t sin? ¢ + €2 cos? t) 2 (e'sintd + e’ costy) = (e
e 3t (et sintd + e’ costg)) =l

=€

—2t (

sint & + costy)

u=t>
dv = sint dt

u=t
dv = costdt

(et sintd + et costg)

tsint—i—etcost) T+ (etcost—etsint)

((cost +sint) & + (cost —sint) §)

1
= F~d€:/ e 2! (sint @ + cost ) - e ((cost +sint) & + (cost — sint) §) dt
0

C

Y



7(t) = 2cost i + 2sint g

- dr  d
_ 3 4 ~ _ PPN 9 ~
F‘C—(a: a:—l—xyy)c il (2costd + 2sint §)

=8cos®td + 4sintcosty = —2sintZ 4+ 2costy
= /ﬁdZ:/ (8cos®t@ + 4sintcosty) - (—2sintd + 2cost ) dt
c 0
:/ (—16sintc053t+8sint0052t)dt
0

u(m) =
B s U = cost
_8/u (2u u)du du = —sintdt

cos*m —cos*0  cosPm —cos?0
2 3

Exercise 3

In this exercise, it is assumed that the given hemisphere is closed by a disc of radius 1 on the zy-plane.
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Since any vector from the origin will be perpendicular to dS for the disc, the flux above is simply the

flux through the curved part of the hemisphere. Thus, the flux through a whole sphere would be twice
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Exercise 4
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2.
The origin (0,0,0) is not contained within this box, and thus the net flux out of the box is 0.

3.

Consider removing a sphere of radius < 1 centred at the origin from this box. Since the origin is no
longer contained in this new region, the net flux through it is 0. From part 1, the net flux out of a sphere
for this F is 4, for any radius. Thus, the flux flowing into (but not out of) the new region is —4. Since
the net flux through the region is 0, the flux flowing out of the region must be 47. This flux flowing out
of this region is the same as the net flux flowing out of the given box, and is thus 4.
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