
\zí!

w
l"

Snl.wsfir, 4 t
?^ àro * Lb -41'ÃÃ^ fo* *' b{â't*' ^f *

é" t Ádr;Yfr L a''o bt** l" t-'T'* /* T +*J'l^

q ;ylÀ/,- êe {Y* ' A t"*?* àl','. fu-

a,,,^ . &yp +^7';e., í'', ! a'o W L t"'T'*''

4 \ F*^yl^ P.-ç ç"0"*,- +*rWU, i",,

W'Lufr,** f* i"â,í*#.*J" crt*t 4

t #* yp y 6^L ua a'aia ;^""'a'-lt '

-h \ N** *Lê /** d' ;'ÁLu" (iu' *n

i,t) u1r* ,,r-* ff^^"nio Nt4 n"{a'a, o'*-*la")n'^

c*,[-lr*o At " L1t" /'t "*a/L"* i * o &

.w,l+-^q^a t* 4r, 'y*4 
à 10" Eph '{ ^ u*'}''t'a 4't.

l/r

I w

tt

t,=#4 *s rlF,fl
, '# V! c"a ül1o'a )
- t-,Íi Ae^ 2Q'.- n\ o/yz

IZB

,;;*ts*|=:-\Ír*2s

+e1 ptn ze
o

Eo __

ú

Àuü* , a+ =llui.

c©2018 Afialapis.org - Exercises for the Feynman Lectures on Physics - Vol. I, Cap. 25

1



@
I

\t + o* rw<*Je callan ç)*z; l'*t *Y'* e*-*)Ü"k *nbn 
''''*" 

u "uà L ú '{-'t4
1

Q^l )à- l^ , , = 
f o:* [* ,, Ú *) t, o uç /,^. ,(,+'+) ôrl

4nÇc(<L**t"-T/ox**wt-.-\-c/J]

A FtfuTF í f*' c;u.'!*t 'u'^*r',*:T: {,
^h

úr.,L r'*, tht'^,^* exi€l ' Nf-* l* â*ní ' 
à"íe " { r *f & 4^*se1

;o.al.o,, ç= 30", ?*L /a-fr*^)* *'- t l'*' 1. J'* ^ WÁ l^'1o1'*'

-, +0,- ;í Ã r^ ) r(o'3ô);# W= ! t(e'o')
E=*

Y;*iR - s 
*

l1 f*l*f* i 4^**") ái^;yln *f"*" L' tr ê +^b ?^{ 4''T'*A

lou^n, ô.0' , ?*J- A^fr.**b *rL* o üto l* ,:,"L ,

U* pa** Y3.
l!

/
çr&1n"7,

Án L*4*Í** ',

l, 
lrt,,

,{ lg.g r9§Á"7'4
p4 **,oA&

1\, flti"ll,l1l'ly il"

(
"h,

I
o

Í1,

',r' fir''r /7
§ A*r..*" à* e^*b @ ír t

iior*+ ; n, ,or*o

c4--^í* L c**1" ry*A
,n €ou*f e ' €" Eo*c*' *

22--
íorrtor' \ a

a-

IEo'I 6tr'

. -,]-c.0P:

Í"au
n/

I
t
0

2€ouwo

w,*fr:/

c©2018 Afialapis.org - Exercises for the Feynman Lectures on Physics - Vol. I, Cap. 25

2



t*-]*u-A 1144 h c^,*"1 -P-e

lafr
gx0éu'

tF["'"n 3* """"6]

#lr**u-t''b'ú

+ iPr'u{,')e^20

o?'"

,r,h,"*;l*-(* de L't -# l"+"; " *V"-L l-|^c^ /* VfuU* 7 /*á'

Frl^ rt>*a ,lr- ?*'J*à*' t*' '*lf'*'tr L *ç uq"*A G u

^ .!. & frro #ã' Ú'e*ti

I*+

:.

= ?l 1'Í*t+ r€êtr^ri -(e*n^e- "*o)) 
--

- z L- :. l
al );, o'Ír'pio r a§t s'DaPrio * *'el"''Í0 + €'oio ' 3i"p"e *e)'
zl

L

*lC *L ,) an' 0 + ' n'afu'Éu o (*? -*;) zrzrn t *4: e *8" 
"

.L
e a"*,r/v

ú'* t\) ^'a 
*

2z 2^
,a67unfr)L .'

)o õ

l\lI rttil ) *f (n*) d f*e E c'";'ã

l-- * fnndn 
A

fl,v,y flte gt*f

/

YAr t?5C, il"(í -r)
b'--#

ru(i rt1

+* (i-^1
$=-

l- í;-t)
i ?'l^;** *,;,"**,

ovú.^d ," p"r, U

t-uâr).ú,"(W â"V4

7tl";f? l";"r"r

* F{",'," & i*uâ;*tu

c©2018 Afialapis.org - Exercises for the Feynman Lectures on Physics - Vol. I, Cap. 25

3



@b*n,
n cu*+ú*g b

4 G, 
l&1,,(, 

& J- uiilp tu o *, L) í ',

?" *fr- L*
Í *WL

44-;* 
L*lt,zA

a.
,-t*o 4r-l+

ílt* 1:. ,L /1*,/í tu;74u fi t
à^*4" h ,14,áo

Ir\
d"e ha+ /u-ú (>.,\-4 I

l.t
:- /14, 1 1 *y'ttt 8 o" = 0t138é4Y t

r-"Hrr ru
{ , != -

{trBH =f, f;€ ,

ú(ri- ut,t)
" - O,é7

2Z-
.í -zE A<*-oô

hl

,a* (ea+13,6)

B, - Y.(g'-'í4'4, -o,t{ 88?

**{ ea + {l,t)

guu. ga*. Eo e \,/qnn',t_
o

Z-z

+5

Z

r
o
\/

z
E.
d

r@ * (3'{Y^Í,2
ç1

, 3'í r'l 7,

Z í,1
O LtJ* d. 3'"'^ttl*

Trl^ e"f, h Ç*rll
p-ia tui" _L.,"-,.

l»1. éa -'1L--

Ã/,,'l ui, tB

lU?**
au< L

z+L
V4 l>

i,+t o 3oo
s

tl
>e Ql, v, g 

I

a,^

rtrH
0{r

Lu

d. t^ dd/:"e^n t* w'*4 u*4': 3'= tt'

S )ÇL , r^V^lr^-L h F,-t{o'"*--

*,^y)- A, A"^$&t t't*^ )*J' fo ' )

z

f,-,i =/:jj = t(t:l e^h ?--.__:T_ 
tq

(r,+r ) 9,,f *t

z 5,6 c-ffir;-. .

L
.B

.?r''( rFeV, {\Yt)-
\B

//

i"^;d- \yÃl*,"yà*l

*W F"t^<fk,

au?t;rr* Wr/j*

- ze
! = L_u1 -luh-

2

Í: = J *'ü, f. {*!\.- l h r\ hJ

-T -1 *lgue ,.*hêhlt
\!_----,,#

4rL

"7.c* LUIL,,o

" **p
9.9r,,nL =*h h 'h

\"--'-'-4#

* laaula

t) ?t0*r f {**,} '

c©2018 Afialapis.org - Exercises for the Feynman Lectures on Physics - Vol. I, Cap. 25

4



g3l

Y"i
h*q
à^ FL*

çr\^,-'re,. A L? 't*'cb*k

y*t" AA'

.L o <15' o

E(t +à Tn*n

vdh vi»i,^*
?2

;\c^ô e

t* ur*,{. :

l*, -- 1'rr-"'a

io c- 0 e o v'Ln u"!'*; *n "' [o 'u'"*

b*t* 1*,- ["*Y- * ''h'gJ I laüÂJ 1t ^' 
P

tt

fi,L/* *i" q

e o o;»-o ,J l*",

J-

l^

Ma ?* àt-^íb . f b^rr* I '"ll++''' 
cú'' )*"*' t*'Í**'r. ' Eocug' Lw€

lZb,lô I

l,lw;Á

//

1.*=*"
À4lo:-.éne-'vac

7-T= !Ú,-n,)"

of ='"{' zí , TG-t)-'*L íCr,),{àh-"")
À=L

la1"l,-**à,-nf- flÚ,-,)"** 021 .b
ü.

e 4,,t r,h ,\ -- 'u 'o - 
,*

ft4

7** 1,*. À > Ll oo

vu:g À:5\o n'"l

1ah{ e }(?5o*t^n t"/c*'' w'=6

*.3 ):YÍonq)vn-'to À= L{:z

)-?bxnaj vra.7 )--4t?)

@

'ú (ç,rr")d =* tt,(r,sst-t,t,,j +,rr!,

//
ElE

L5 á. ).600 1Àwr otu )-l-"-'^

)* kV,'^-,J, l. { ' *

ú hrt[-"- """ffi,* v'/"- c{ l<' :

n4, w

t)
tí")) /. 1 7- I | .

;L\-u.)= 4- \ +

c©2018 Afialapis.org - Exercises for the Feynman Lectures on Physics - Vol. I, Cap. 25

5


