I-01-SO
Check which equations for volume v and area A are o\'\mens\onalltj consistent
(vl = &L =C |

A =arr®earch, [A] = C+ L =0
@ y=0sbh, «[b]=-L = [V] = L~L=Lf)

» V=1rih,

& v=r1rd, [V] =0 ootk
2 2
3 2 U
® V:Trd/é) [V:[ = L) oK {’) Ekm—fi"” ddT - [Ehw] M%
\-04-53 <
ds du j) CPot = o?_vm((ox\) ) [EPO“:[ = M_rz LJ QSEJa —
[:S]:I—-.A Ct‘l:—[_) U=di) Q:E
so the different forms of energy we wil see later al have the same dimension
>
. - L
o) Dl ==
c o L
b) [Oj = = - - - T=
\-01-64 @ \02-70 @
Estimate the mass of a virus. Lets take (- it has close to spherical shape a) Tf AT = >xTF i=then A -3 _?

0 hf’r(os://www.ncbi.nlm.n\h.3ov/‘amc/arﬂc|es/’PHCMQ%‘M we see that the diameter of the

C-A virus is approx\ma‘reB 00 oy ol = (00 nwm = (00 - \O_q m = |OJW|
w2 - oum (NS U 4% 02 LB
V= 4L 7® = 4T &5 = - d O.82- 1077 w
3

6
~ 0.5 ¢ |10 wuwm
we estimate the virus to have c\enst‘rﬂ close to water

_2
Quyo - (000 k8 /> m =§V ~ Iooo%-O.S'(O >

~ os »lo"gﬁ - 05 fq

So, we estimate the mass of a - to be 0.5 {cy hai€ a ?emfogram.

G N, o al have similar mass, and H is in water and in the virus,

For £un there is & publication estimating the total mass of al C-11 viruses c\uv'\nﬁ the pandemic
hHPs//www.Pnas.orﬂ/do\/m.4o43/Pnas.aoaqs4544a

Remember that €for two vectors G and H paralel or antiparallel means

that S — =
¥ G W =0, 1xG -0

So, we select D paralel to then

(T+E)x\? = K_xﬁ) but A+D + A Se,ve,voU.)/

k)
what about  A.F = &-F s then I-® ¢
Now we select D that is Per(aeno\'\cular toT —> D F =0
(I-&S_D)'\_: = E-fj but A+D + A se,meraLLy
Dt FF -BF &5 then F-T

Tisascdar — BF - ER

>F(K~E} =0, & F*+¥0 +hen A-=-R




\-03-4y
Linear motion: Y) =0 R Q= R0Owe Coundaut

X (0) =0
a-dv o dy-adt

Find x(t) att =8 s ot
Lifeqote
a Constaut {/\ fegorte

Position x

@

a) Sketch the corres‘oono\'\r\ﬁ v(t) 3raph

_dx®)
V&) s

VY - Y = g adt — &) -at | (& = SC““"\L
(S Vo o
=0 . & T T /l\ T /ll >
. Lo 2 a6 < d P
X&) -x) = & JE)de = 05 tdt = O% Time t / e
=0 ° o very approx\maw‘elﬂ,
2 b) Max values for v(t) occur at sketchy..
> X&) = = at = X(s) = X w, 25 <%~ RS w
X a S -(:C( ) td) t;" 'l:J'
o) when is v(h) = ol
tc) te.. tj: t,y
D v(t) < ofor te ta
ros — constant acceleration The roots are
a=-g want to find At, the time interval o\ur\ng which
the ball is above the tree branch
Tree. = =
XY = Ut - gt
h=70wm
rabola in t
. ° . ~ =7 At =
Uo = VE) = 150 75 During the trip of the ball we wil hvave
Xc) =0 twice

which has two solutions




\-oU-4y
Max throw range of a bo&j is 50 m, assume always the same initial speed

and find the max helﬁh’r
max R is for O, = Us as {hen

g = V& Sin(20)
<Sn (26,) takes o wax Value

]

(
0

=3R

Throw sfra‘\ﬁm up
3E t - 3_ 2

X@Rjg\:

h= Ut -Zat

Max he'\ﬁhi' when

- R = A5 m

Think, no airresistance, the motion is syrmetric in x. The ange is us o\ejrees

is the answer ®/2 then not realistic?




\-05-36 @ ) ) ) _ @
— 1-05-48 Fireman slides down a pole with acceleration 1al « \3\
. Uy = 100 kWA, Find the force of the seat -
e E & ded '
/\( 1,} -6 belt on the passanger. 5 Both foces needed are vertical
' we a imate by assumi E:
T constant acceleration L
stops in 5.0 m W, -F —~ F_. = wmMQa ~w = a
© . 2 100 b/, = 272 %5 2 7T 3 W< +5>
V-, -at  or V- Ul - z2adl - g
: | Y w-wok, G- s
£
(ot oy a _u, .
> O —/UO - Zad — > /L)o = QO& e Q - H l:s = (/\A<Q+.3> = qo,Oi/—S,OO + q;%\lz SZ%
2 2
F-wa - mBr - 2om @) = 433
-0 w o
= £RF ES “;2 = FZF M n direction <~ as &
\-05-60 @ \-05-66 @
a) Find Tin the rope & v = constant, a = o = IOO’lEH © = 50‘; o T—é‘: @d
mMass less rope W
™ = 60,0 kg 4 How large force F do we need to
— B X push the crate up the siope with
— | F acceleration al
am = - wMa = ' a = R0 ez
v tf a=0 —> T - wq- 60-921 N ﬁ Check the forces:
* T = S&9 N
L b) - __ﬁ alonﬁ 3—o\\recﬂon: N — @Cbsé =0
way am =T —waq | oW A= 1,80 We?
along x F - _VBSUAG =AW - F = awm + vuggn,v\é

= &0- §L|,50 +q,<&|1 N

- 679 \

\

w) G eS|
> F - \oonge,o 2920 Sw(@) (6% - s\




106Uy @

_.A_@Sm K+ 1 = CQm

I‘fbgwfi -T -aM

B=S&

we can add the two equations to eliminate T

am +CQM

> a = &34 WEE
—V\_Aﬁiuﬂo\ + Ilflsic,mlﬁ = /

a g ? MSw B —w Sw Kl “notice how the direction
B M+ M of the acceleration depends

—>

on m, M, and the anges

To €find T we obv\ouslﬂ can then subtract the equations

{ @ - @ 1 symbolically

~waSwk - MgSiwm@ + 2T - Q{,M—Mz

> g wSex 1 MSw (5\% 2T = qlHsep —wSwa | w-1)
i Wt ™

- T = % {wiwm + MSM(SEJT %&Miuvﬁ—wiwaj

-

Tfora=o

w_M
«M

This term vanishes i€ a = o

or we could have used

o0 @ :

=ez4 N

— | = @Swo( —+ %{/MSLMF—WSMOQE

@

\-06-56

F = [\i\jgcmé
a =0 _— {:_ ‘\‘E =0
L.e. IBSL(A@ = HS %Cbs@
- Swb - {Jsébﬁg —  ftang - M

\-06-1Y4

The Bohr model

R=522 O "wm for o E - Wew_\;
V=218 -10% Wis . 52
=31 [
Me = < (] - |(>—gll33 = C(,||‘(O_ (Q\lg '_|?
S8 - 1O
- R,2-10% N

Corres(aono\\nﬁ acceleration

A 22

(O w/s? ‘.) but ....

= O U/\QM




\-06-88
Air resistance on a S\(tjo\'\ve(‘ )( - —bV? , = 60 “s
M = SO 5 5 fond b

Equation of motion

dv B 2
md—t — bﬁ by
k/?\o) > l“’\_c) ~ bl
~ b = Ma ~ 50561‘2[‘“/52
V: (eof L

= 0,[26 g/w\

s




\-01-4o @ \-01-64 @
Force of a bunﬁee cord is F(x) - kX + Iy x> , k,= 204 N H?'; Arr:mh :c;rk does the work
h of £riction do®
How much work is needed to strech it Ry = - 0,255%\4’—3 M = (00q = O.\m\tj
to Ax = [6 /7 w)
o _
- F. D_ — \J=HO W/S
Total enerqy is conseved, Mote initial with "' and €inal with ¢
_ Fo) dx NV X
v SNe) = J 2 ¢ M er LB = Eoe — By = = Mgh
aX a EP% = Sln ) e o, — et T Tt pot
AX
+ b y £ R — 2
:Jc\,xi_kx +'R)<l Lk-———+k= Em'; =0, Ew =I_éLMf\jJ _34(;&&:1_2}4@
~ € there was no resistance, then
G G _ 2
- ka\ (A% ES ba;[ % AE-rptaL = O = AE\em -+ A bp,b - ‘z_ MU — r/\\ﬁl/]
2 Y but we qget
67 ) = z204. (67 67 Y N/ A
W (e ) =204 <T _0,23%- (T) — 2,310 Nu—~ 259 kNw, AE... = -116 N —> =116 Nuw is the work done by
the £riction
\-08-26 b @ \-08-50 @
Uy = - & « X2 ) I__ - U
2ot A e (x) dx
- — dU 26 hvaza kract ti petta veria? /\ /
F=- d,xx = — 31 T = VESS KISTIUC getl petia vers o a) Find T(x) for some values of x
------- 4.0
0 4.0 ) : i i FCQ) -0
"08-36  Tarsan jumpes onto & vine with v = %o /s K F(s) = - %‘V= -4 N
-8.0
a) how h'\ﬁh can he sw‘\nﬁ? -120 F(g) = - 22y - + 6N
1 IO -84
E, - Luu’
< % F0R) -

the h\ﬁhes’r he could ﬂe+ is i€ all the kinetic energy is chanﬁeo\ into potential
ener\cw

(4
. _ L 4 - _ Lt s e MO
b) Does the length of the vine influence b T zan
Not i€ L > h, otherwise Tarsan could be
= L, 3w

in trouble. \ndependent of T

) € the total energy of & particle is 6.0, €ind min and max x for the
motion of the particle
X = Qa g Xwox = 1S w bound motion

C) ¥ EL =203F,
=7 Kum =<§—|—3\>\/\A)

bit more ditficult, find the slope in the regon * 6 S

Xwax = (lE) * EB\M




d) € the total energy is 16 J, what is the velocity of the partice
atx = 2, 5, 8 42!

Er = 163 Em = VW, E - Lwf

1
(=74

Er - LwU + U) = Lwl - B -Uw

—> U = S%ﬁ E. —qug

M =050 ko,

/ULQB = \(;QTO (L\@ - Lil | M/S =64 W/S




Y

\-09-36

\dentical pucks on a hock3 air table M, =w; = w1 EBlastic colision, AE, = O

2P = O, no external force

Fnd W and #}
Conservation of momentum
(e muswe + mwswd - O @
@: WU+0 = wmulese + mW Cosd @
6-F = Swb -L | Cose - E-
Conservation of energy
ézl/v\'UQ—\—O = l?wua + STW\'LUQ ®

3 equations, we need to find ¢ and  UJ CCLV!& u>
S’\m\al\?& the equations
(1): Y+ Wsnp = 0
. _ =
@: v-Lluswasd

@: (UZ:Q)\Q—\-"UJZ

This is not a system of coupled linear equations, but rnany routs can be
taken to €ind a solution. | want to start to €ind the ange q>

S to st = o

V- E WS + WGeh - WCnd - FSwd |

D =>@ = - Ysuld W W - W1+4snd]

These 2 equation | combine fo Se_‘r an equation onl3 for the anﬁle (13

(o - (3" Swd]" - | +4suid

o Gsth e 3Swd - AT GspSwup = 1+ (SO

Cos’y +Sw’d =1

S SUA'?@ = = quy@sdp —> gw\dg =—®C05d?
> (b - acion (—\E‘> — dp = - &0°

This we use in (1) and @

use the fact that

Y4 -Blw-o

= SO
_\%UJfﬂ_’U)

-
U= 06m%Ws

The solution of this set of linear equations 3’\\/@.3

W =<_\(3_‘>3 A 5,20 %s

W= %5

The chid releases a ball at + = o with no veloc\’ra relative to the wagon.
The momentum of the total system before t = o0 is the same as the
romentum '\mmeo\'\a’relﬁ after the release, There wil be no change in the
veloc‘t‘rtj of the wagon and the chid.

\10-66 16 "

[ \ |

Find the momentum of inertia of the

C /e SEjSi‘Qm with direct |n+e3ra’r\on
T = 5 r*cdw dw = (‘MTBO\X e o S
Ye ; A 5"{62 A W XZ&X A KZAX
- 1 = S xam o+ J reaw =
o “ o

o




I _ M )(_3 i ﬁ S'—/Q _wm (} N - S‘g @
- > o s . L )2 6 36
S { = |4 12S
- ol S ( - wl
{’5‘65 T e N o4y
2
_ wmA[ =2 _ ml g ml  E
= ™ 324 |2 2
\"10“q3 m = 4%5
R =05 W™
For M

wmé -4—})}\} + T =awm @

Ko oM
e —%COS@-\—N-TO @

Tor m:

,CIT;IK) Q=RP\)I=

® ) & &

_7@:1> _ Mjgm@ + VH:SCOS@ + T = aM o

@\__.3 _R_I_=I%;[7WR%K_ ——__I%RC(
- T =
The last equation can be used in (%) ¢
_ f"ljgmé + PM\C_S@SQ_ %O\
- _Mj iSw@-p@g@:{ _ OSM £ WT]
> "3+ 21 nge e

@

Bal with M = Yo.0 kﬁ rolls on & horizontal plane surkace with veloc'\’r3 v = 6.0 mls

\-11-30
How much work is needed to stop it
A
T = 'ZE MR when turning around an axis through the center
M7 L LT wR =
EK = j -+ 7 - D B

2 7 2 2
2 o MO ~_|_, 2 _ U :?_
F.= 2HV 5T () = gHv ~ M oMY

\-44-52
M LML“}‘LQLLy M = Q‘O Eﬂ EU/A CU}
R =060 w after m has slid
v ) m = 0,05 B to the center

Q)b = A-3TC S_I

we assume the sl\o\'\n3 of m does not chanﬁe the anﬂular rmormentum of

the Sgs*em --> L is consened:

ILC‘JL = I,( C’JS-
| et lw. _ L Mg g
?R Hamwm LT A
—> \-.M—\‘wl w., = ! ws
- Wy = M*TW‘ o, :(I.ORS) w, =

12,8 Hg




®

@

\-14-30 A4-86
M = 30 kg @) Find V . wind blows over & house with roof area A = 220 Mm% with speed v = U5 m/s
_ s = ~ - M_ _ KO >) _ 2 _ A 4 N
M| g=9ss % M \{S V' \S vl = Q0K3R w Po = < .8 - (O Nu?
— we use Bernoulis equation and compare to wind sfil
&) Find T due Yo air > U=y Wi \Z
Pai' - (,29 ko /@3 the we'\sh’r of the air the man displaces is _chS,g, ] ‘\ A =220 w* +O where e is the
ressure on the
— = air = cele = Wsz -O 2 . q % 2 £ __l—- ’Uz P
> Fa W -3\/3 R / 0BT w 4 W P * ';TS,U = st -7 P° P 3 i rook o\uv’mﬁ the
- (,06 N ( 2 wind is biowmﬁ
C) ‘—E_é___ — ai¢ _ adc _ PQL} - %‘27 _ I'.XS.(O_g = P P a z ( 3 y
W 3 §s L ys Ms - BFPS 07N
‘3 \j \g = @‘?q . IO wz X wa
Like an u(awaro\ force on the roof
_ ay® —L
= <p<>’ PBA % A ASH N
ra
-14-96 ®© ©

Laminar fow +hrou3h 3 pipe with £ixed cross section, use Eq. (444D

Q- (papHTrrt
¥y 4
Q is the fow rate, we have to find @) how much the fow decreases i€ the
— 0,05 and b) how much it is increased

piee s made narrower ar -
il —A% = + 0,050
€ the variation of the radius ris very smal, we could have used a linear
approximation built on the derivative
nQ = Lp=P:2)  utrr® Ar
@ 2p A
= Q ()

Cpopd et (42)
2pd

but the variation is not small here, and the authors of the book want a

better estimate

\l

2?}

0 - @B () - (8B et (o]
BY.

@ {iva

40 _ OoRls
~ 1% decrease

and € 4L _ L0p0300 —> % _Lzae

A Q2% increase

Be\jono\ a linear apperoximation, the resutts are not s&mme’rv\c!




LAt
M = 0, 00| :‘=_°5
\4 = Q200 mm = O, 0002 w
™M QR W 0000 kg y
P-=m = = _ 7g (O M
wr T (0,002 Y w? w*

- ZR. 0" f&

which is a huﬂe pressure onlﬂ éP\:al\Qd to @ small area ‘orobabltj caus\nﬁ
wear and tear. \t is Probablg not £air to compare it to the standard

air pressure at sea level | Q1> - |Og Pa
that is homogeneous to the surface of the record, and does not scratch

it ke the needie




\-o1-82
Estimate the energy released 53 a small thunder shower due to the
condensation of the evapoureo\ steam into I\qu\o\ water

R‘_-(Og‘/\-ﬂ v

H,0
Ly ~ 2256 k3/kg

\/=TI_RZ‘/\) M=\£§=T\_R—L(A&

the energy released is
ML B e =
E = eV = T v
2
v T(IO’) .0, 0l - |O00 - 22s =

Compare to an earthquake of maﬁnﬁuo\e 6.0 Richter releases o3 T 1

% 10° kY = 70T

\-o1-4o0 @

A home owner adds Ad = 8.0 cm to the

0 M/$L o insulation Iaaer of the attic with d = 15 cm
‘ ‘ How much does this improve the insulation
of the house

Fiber gass B = O04z (M\’;J "C/)

we hawve for the power d’\ss\(aa’r\nﬂ £rom the house

P -P, + kA (T, -T2)
<d+ Ad\)

At the moment we do not worry about Eaeles , but we know it is also
proportional fo (T, — 1 B ) Puw - F}> <—|—|.— —l_c_\)

we notice that Ad/d is by no means small

pP_p, + RACL-T)
B TG
- R - BT (1L ag e oY (@) |
-0 L RALT) S o\
°-R ;2 (=

where P is the original power dissipation of the house
ay le
> P-& ;@= hACT;L—‘(Z) > (- Af)
.=t
Lurther calculations

This not & small reduction
RACT, -T2 {'_ _1I
e =
d =0
we know that the

area of roof is the larﬁes’r surkace—<k

of this house

and without 30‘\03 to

\\-02-30
P\/ = }\HE5_\_

N:‘\)A.V\

T, - 25T
T, -8R0 T
L @) Fand n o T, Opew lootile

lotwm - O =L

P\} = nkT

n= -
BT 0,082! _L'O*WK (273 +%0)
) fud Po CF the
bottle (= Closed = 0,073 wiol
at T
A - TV _ o, =
T B T4 T (><—, pH T
O P it Rl
(273 + RO K
= OIXL{L( atiu

@




\-02-62
Sealed room, initialy at 24°C
Y
H—T = XY B=a%> 0 &
G Y= 24 W
lkg tce odded
EEIS w&i o we want to £ind the €inal | c
Closed system, the energy is consened trawslad e
The relting heat of ice Lf‘; - 334 “ [ [ [\/‘br (oS
Heat capacity of air Y - SR, - 3+4+1 -5
= 25K

The energy of the air wil be lowered

A Qa\f _ n Cau A_\_] L\T _

=T

The water absorbs ener\%

H,0 H,0

My S AQ”“’ AQ (T T) - 273 K
Conservation of energy
{ o HO HG6 _ HO
n 'Cu (—]_0__[_?\) = W, LL + n C, (—E ‘_'_«,)
1ka H,0 - wo 1093 | 256 wel
_S Hy > n Igj
aie \ oazckm - 24 -10° L
2. . v _ 8 |
2 W~ aic > kT 0,0 R2| %(173_\_ a4)
- 9Y9s¢ waL,
fatw - (O3 - (07 R )
Ps = a4.8> lOL( &, = 33 16" CQ_QM = O'Cr'_? C&M
.0t (O°

\r H
_’:= N C: . —WHzaL_(—-l—C

20

a\( CC\A‘\' &4 V\‘(,O CHlO

_ gss (250 230 (773 +2u)

(07 ) + YIF 27D

Aass - A0 . RE —~

- g7q K = 6°C

I q(z9

v
-
Here \ do not use
but in stead the heat capacity of
water with reseect to mass, | just
have to make sure to use the

same er\erﬁa units




\-03-4o

deal gas quasi-static expands isothermaly: Y Vo — 4y
How much heat is needed

LV eRT, dEe = do-dw

- Ec'uf = Eur (T) , AT -0 — OBy =O  w

z - nRT [[M (1) i(m(u)]

= nRT (M(H) > O

C = = - n - — wRT {
do - dw - pdv - nRT JNe) dv

w
AQ - wRT &(_m \/'\

v

\-03-12 @

deal distomic gas ot T, = BOK  compressed adisbaticaly — V —
FLV\A —I:
PV - wRT, dE, = &Q - ole dw - PQLV

Adiabatic (overmiz) — dQ =0, dw +0 = dEun (M) + 0O — AT=+0O
n section 3.6 the authors of the book derive (344):

7_\/{_' = Const. —_> T VY_\ = —E<V?Br’[

v
3

Y- &
- —|;=—|7L3_\\/1 T, 3
K_I =Cg _ 1 = CV+E —CA) — &
Cv Cou oy
Diatomic (tviatdéma) kidrgas ~— tamslation 0
° e d Sa f F rotacicon
Cy-SR -5, as d=3+(+1 = Uiloratious
s o= 2R _ 2
= ¥ SR 5

— T < e

\-o4-66

Carnot re@r'tﬁerafor }&

[ — T, = 28°C, = Qq
“T— freezes (Sq HO /s . -OC

How much work/s or power is needed?

Latent heat for ice: 334 kl//e_cS - 334 g
v
“Te
- QC = (—(- ¢ Whee QL = KEW) KK = =
H T '
_ - ' N I
~> W Qc. KK £ ice Ke
N R b Y

Notice that much h'\\c’her QH is pumPeo\ intfo the environment

No4-36 @

2004 W,0, 7Ty = 60°C
Estimate the total chanﬁe n en+r0(33 as the mixture comes to
equillsrium at T

we look at this in steps, the entropy chanﬂe due to:

4. Metting of the ice

2. Heat transfer from the cold water (coming from the ice) to the hot water
3. mixing of the two bodies of water

The melﬂn3 is at a fixed temperature

o - [*
> AS g = S_DI__ - WLy | 204 325 Y

T
wbut, this lowers the temperature of the hot water to
|
Ty —> H




\sobaric heat transfer, see Ex. 43 in the book @

. Te
AS, = C «MQWE_I_GI S O

AS\_\ :CMH\/Mi%:Z <O

A S Ty —>_I';\_|

The book does not cover rixing entropy, but wikipedia gves

A e - _mqw WACSER W E \z

Vi +\e U~V V- Ve Vi ~\e

But, what about 7'

55°C.

C-VMH_(: = CM‘AH_E - L‘. Wec

- —[—H' - T, - Le we . @73 +60\ _ =23s5.20 _ Ve
CWMy 4,19 - 200 S

| stop here, | am not sure the authors of the book had all these detais in mind,
but we have to have in mind, that we do not know how the ice melts in the water.
The details are not accessible, and this is Just an estimate of the total entropy
chanaes. It is positive, and we could calculate it using the initial information gven.




\-05-86

QT =_|O'OPC’) L=20wm

we have to €ind E above the square at distance 2 = 4 or 2 cm << , thus we use
Ex. 58 in the book, ignore eo\ﬂes and reaire the field is perpendicular to the square

A thin cono\ucﬂns square with A = W

os Y <O

n next cha(ﬁer we see this for an infinite cono\uc‘r\ng

plate with surface charﬁe

(away from the edges). For the disk in Ex. 58 0\ A
) 3€ 1\ T\—/X\ For Z2>0: E = —m—k =—IQT‘ ?E
E y = 2rv y z jtk above the center of the E XE, 2.2
(z) = 4yré€, W disk in the Xy-piane
e b) - = 4 ?{ repulsive for on the electron
we a = - = _—
°° \ < RE, ‘eQT\ 2e,” 2>0
3 zZ
- i fE) e - £ &)
( ' £ ]/ Tz 3
Ryl (%3 |+ <%\> ©) Same answers as before as the electric field does not change with distance
d) The work by the force, when -e is moved from 2, —> Z 2
Liw {_ xy = - E@E) ~ X B Kzl it is positive due fo the repuisive force
x>0 xRe, *2 #2 A A
2, szx F-df =\ dz Fk = F-kr(:2)
for the square in the xy-plne. It is & conductor, the charﬂe is distributed on both sides {
Z, Z, z, - e (2,;33,)
v oo N ~ 2o
al® = ezt (z-z,) >O
\-05-96 @ «/A\, @
& E-dA = Qe;(’ surface \n’reﬁral, we select a concentric cgl’mo\er

nfinite line charaes, {ind the field at ¢ ond 97_

— N A
E-2 [J_+L1L - =
Are, L2 a €, a4d

e @K oy A
E_QWG,YL'E_Z ?i:,lj
@

N T S
e, W_6"(1\\

nfinite cﬁl\r\o\er with space charﬂe o\ens\‘rtj g

we use Gaup to find E inside and outside the cgl\no\er (it can not be cono\ucﬂnﬁ

\\-06-5Y4

i€ it has a charﬂe distribution of this kind)

A
Qr = ZTFL_jn—o\rztxr = &’TLo\%a

=Tl « Rz/s

j =) K= CowesT,

o surface at which E must be constant due to the

cgﬁnc\r\cal e,tjmme’rrﬁ

>R : althe charﬁe is within the GauP surface

2
L-2rr Er = 'Z—T'_LKE —_

5 2e, 3e.v SE.T
r<f : 2
Qene =MLk
=)
E, = «r” e 2 2
- = —> E = XC «
~> 560 360

In © = R E(r) s continuous, but the derivative is not due to the step in the distribution

at the surface




\-06-66
At the surface of a seherical conductor the field is E - E—l_ 2
c
In equilibrium the £ield close to a surface of a conductor is Perpeno\'\cular to it

and
c %

Can we gt these facts fo be in agreemerw?

q=qUrt T
r/ N
L enry o (e G - T

e




o302 P V(-20) = *_ 0667 see Figue
Tt q- SwC HTE. '\L
3cm
|« 4cm 4cm | Q = 1OmC
— 0 2o o— we need to £ind the electric potential
+5mC Py P, _10mc ) Fe V(x,y)(41r€0/q)
cm | v )
+(_r’_ |"2 3cm _Q 3 3
Pt OPQ(\S*QX 2
K- | 4 N 1
\/(K.\/) = L|7 —_— = - } < 0
I T€e 2(,:7 Ixp -x \ e, T x.'.—x\z + (Ve -y 1
o q Q 2 6
T [ [E e T @Y < oy 3
.t — - £
tre, | \ed- ey W
I-0#-62 a . = ) S C<E : Bl
Find E wside and outside_, — E., = — Se NG, Ee=0
Long aluminum cvl\nder (conducﬂnﬁ) :
@ L, Lwe c_\z«mge >\ | éE_C\J‘_ = Q—é":' - \) = . Cowst.
. +
> Q. = AL . >R Cous
r_&- v(r) _ - >\ LV\ (\'\ + \/o
5 ‘L AT,
Lozwe B = N V(r) rust be continuous in © = R
= DN — A A A
- b, = are. o - E = —&n—eor r r R = V(R —\/y —> — —O(M (RB +\, =\
s _ )
o >V, = e Lo (&) «
L’ Qeug = o —> E = O LWSL«de_ ‘Hﬁe, C\/LLV\&Q‘-

b> We use hese. E = —VV, we. amby need (T\r
due fo Hhe Q,HL(.\ACLQ" Sﬂmwe,{-r/

g )
Cv\‘( = ?

Vo) - — e, () -V

r>&

Ve =\

r<




T
75
<

\ AN

\-08-42
Find the energy in & S\nﬁle—s(ahere capacitor, R =20wm, =100 i
Seherical capacitor

C - yre, _R&e , Check Ex. .2
£, R

\

or take. the Liwmit €, —> o©

C = ure, > HME, R,

Rz Ry=>e=

So, for a singe sphere capacitor we have

2
C= urme. K, U = 5V ¢ = ﬁ\)2 yre R
- < SV uTe, - 2.0 w
(- 23s . (O0"%
N wm?
- oy
\-09-60
IV owd 100 An, BO W Liants
BOW ot RV — ©=Iv — T =% _—ZI% =667 A

— T = ek g,
©.67F




Find B that gves v, =2 W for\ =43 A

-/

Hal sensor

Vo= LS pV

() parameters that are particular
to the Hal sensor

F

W-42-21

il

Find @ such that BP) = o
Haﬁneﬂc field due to the arch is

&) = _}iol 1T = HOT into the PR

purfum | up the PagR fo counteract this

- I} _ Ig( 2 5 ~ <—f 3 Ne s ¢ N B o= Mt
H e A ne A ue-h I& 41T T
N 20 we need
\V 07k T T o= %R
: P U _ U, —— YR - 2ma > G-=
- B - = _ T i E—
I( J;A\ > o7s l (s7 T Y e 2T
w
\-12-30 \-12-48 @
d d=025 wm Find B caused 53 the homoSQr\QouS currents
- -5S0CA
i = Eo I, I 2
. A &md
&
':
CI) Pttraction for paralel currents (check energy dens'n‘g..)
’ = - 107 (S0Y =
= _ : Y N
Attraction

°)
%

For antiparalel currents there is a repulsion between the currents
(best understood £rom the energy o\ens\’rtj of the system, and how
it chanﬁes as d is varied.,)

Livear w




&, = S A
For Ez ; KR \S
2 B, = P Tee ,  Taw = T
(-
— B, = _tL (r’“—(‘_.f}
X
and M total o T (-
2 and




