Disclaimer

The solution at hand was written in the course of the respective class at the
University of Bonn. If not stated differently on top of the first page or the
following website, the solution was prepared and handed in solely by me,
Marvin Zanke. Anything in a different color than the ball pen blue is usually a
correction that | or a tutor made. For more information and all my material,
check:

https://www.physics-and-stuff.com/

| raise no claim to correctness and completeness of the given solutions! This
equally applies to the corrections mentioned above.

This work by Marvin Zanke is licensed under a Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 International License.



https://www.physics-and-stuff.com/
http://www.physics-and-stuff.com/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/

o Aghn ced fheorchal Raecte Wym\s \r\o\,w,m €

st%w ﬂ %gum*"g;AQ_%‘

| A8 F\ B‘wl L] | @\
it b T T T
At bi= 5 Coamy- 5 gm ol W AR NN
i " - =N QJS‘U \ ‘.L @k A& Tw W
N | = ok Sogyy |
wam%‘ wkgrmm C,=0 ad T S Nl
)My ‘H‘(g QL , RS . | ks -
l“f_“ﬁx Lo bl o % («& | B\ | ] , ‘ 2. .
\J\M{ = ’/ﬁ, (w§ Q’L\ & %? = = —g\I CI‘&LQ / /%_Su Al (3‘,2] r(jyth
IIRNAINY b o I I o Lt 1
g N o }C C_> - 4% {w T “'Fﬁ«& L1

Wi;/il( W AR g
L . SR -5 .
(] ww lha djﬁt%—? 3@\ T g‘cm\ il &,w?/l"" (k3

’“\E r(év‘iiudp”%k 4 y B i
W“z | Q€D 1AL b &
A UCH) c&mmzzwg 32@,\ il 3"041\.‘* '&n‘/’fk Ma |
:Uf (W A mw Uﬂdb- il L

‘:’ﬁﬂ feon ’

J’Mcﬁmx Hi riw— Mx UMJ‘tca}rm-v Sm,ba o ee | SUCL‘LMA 3(—’(3]4 84% cfl‘g Week-

A M L Sl | Mx ML(W scals | Whrece | 31 anel 3,\ “’?‘ji, mee/L
Foom) - }’gé i |
0( o am

5/\;8@7 FM,M, % PR Y /lw (” na%m:? Shak, Witk 5,‘51 i
\‘\S'k;][;::o}’&&)y &:\9" 3\(22; 59/\ M *LW'\ “ﬁ% @'\ M &) 'ES:IBY’ @;%\

i) o 2
_ﬁhrz'!};;g@r ‘pg_z‘vmg/’;(‘,mal/;ou_\’@whd@ %W%g @*‘Lk\

4;( Sucﬂ€5 |1 | T N ' 1 % |
ﬁwmwo&:M*33‘%*4*&%x =T
= kS

U (D @fw 1 | ,JQWQ\ Ullee Ve Uy dp |

Dok 2 S9r dery 1t 7 ; 1o

fMoc belvron the =i L. , = A%
rAY RO NE AR %%¢+¢@e{d :

i el loglt S A |

Do L et - [l cder yd- e - ‘“WM

% Yoo SUCI? [ L ol dudel ,

[x gdcmr% J | | IRE
Obdhosh, s Ll % 4\l il 4—.? ,il}
CAW cdusd Y 10 - ?3 Z ( ) "3 ( I ”"7? (\ Z k’\L "'(74"—( $ le\
w ! i
wlden 1- Sy oL dihe JM«:» o»w ubw Cpb«, M«. W_M e»mw & | | T
S‘ucz);fﬁ?%“ mone B4 | ddy, , , |
() Faddbof = " b | T I N O W A K k. 1 B

(Caloo ommong o ) HA e ————— L L L L] i - s



Sawt?%gzwg,\ cakfw?o%,mw@mx =

A Aﬁ_.. e
gkoA +i , ?n’}&/\ i 32 C?"l‘)f) 91:1“ b1t My

& ™ m %%‘( il gfﬂ;m\ 7 éf“'@e)

he 8= {_/L_) ,_._g__ﬁ Sl T A || A
N /N R gﬂm)' J;Lm\ b—kia ifwl 1 9

Jr C"ﬂ) czl@%‘) \/ |

; F'Ob\« tut\c \éd\&m( we  dede e veelien 33&"1@) = /(,5@ ) Ao L
T = O 2 : ¢ Lo kij U“lz\
£ eale ¢

_and e e | | | | | s
' g B25, 424 and WK Ma =2 6ol vj;’mi;pm
MY~ T U35 Ao bev i m%ﬁ’“
) G!o'\k‘\hr .
’I\Jf!m W AU 55 () = 92 (h) (e wniheation ol alk 3 eds), @;ﬁ
V .
We oo ol /" fe
| l/Ti”.vB
A ALl [ | & Hal i
R I R R = S e B Uy
)  RREEE N
VTGS T gl ot b 5y

/ DL65 Y

/( ‘ ‘b ’”b; = N
= ng}\ &\ “‘—"“%ﬁ; FAASE ]M\/e(e,cﬁ |
A S = A 456 o s ’ / —
I . O O W 7 T P Oﬂ ?mm%? vadiie |
‘ uew ,umc,
c/xrh@u
(Pm fﬂ/)y




L W@WM\WMQ%MLSMLQ@{

ﬁ;&mﬁ _ W\abw, QM,(&M, W:w.yegcaﬁ;ya»

FEM%%W L gl g LAY
p‘/: (fg sz(y‘l?/\ +Qﬂ—v@/\% T gAZQM:g) +_§%~'&/\tﬁ§ e
o A 5 | L - B

B wf el

| Mr(/4grl' A ",( Gt
ﬁn\“t/% b 1GEa \c];o\w\ ool

My 52’ T % = |
17 Ma: T T b gﬁttm\ 3fcmﬂ$ jwe ol ok

‘-/ "{3 bL, M b bL S\'\W] M 804/’4&/;4&&%@@7&(&1@4

hm{% Q(M\d

elgln Q0 vemass U sq,m L, - sb
B e e ey

ot bieat? 14 Ad?ouj o 5 (FBM +ch'\\ 1%
| b O/ %x(QLL gmmm
3

ol & fot| | A ol el T T B T
? , ggtm\ N | M2 g‘}(t‘t@\ T ?w""l@"m ) ‘[20‘0%7

T/ Sees) el dwapn U [i(h an e g mee

@X%CNWCM 117
/ il V{Ai =1bd= Z S PNETS Vo d
Mv«m \e by v by - 3 A A e TR SACARES ] Py
5;3@'2@ ‘:Q”\ LX \—Aby 3 25’( | “‘2(7_ $ “ "32* 5
S SR AU |
e } szkme@bAaHb /g‘; I zs\at ;eg»o
m’”‘@tl\ | YL
\%7 Qi Avo\w, 2 e (2G4 C ’*LM\
A\ﬂ%euh& 1 47;‘——‘*»\:@«-:;{1'4, *4*&1,5}\4’
N&\wmiﬁi(; . .‘ SW\ ehcSicas dpaliel,
W AEREL b3l bt I
N I &YHLY— 3%32(‘1 LB() «r(t{ by"",,

Bl N T W U



} QKW‘ h,x

Q) Counidosi :

D
0B (

A
(31 m\ 51 ;) \ b,~b,

e Q’3 B Q ( Py ﬁa\ a @a—&h (jﬁm 3 j??mw\ |

330‘@3 gs U“tﬂ\

A

( 3 L(ﬁi\ g U‘fi)\ —l’z

by b

CNQJ\ 3:, (’7%\\ D3 ‘b"z.

= \>3<31 Fimel 51 U‘Ie\\ 51(3«07& (‘)f(hﬂ\%b 330"%

> by 'f,?(‘lggﬁc?m by

| 2 ’3/\’&1 ©I0LS

\.m
AR 245%8
Ly 4263

= 0,338 96 20443h,

i
3 ()

Vljjf “hi"‘\ A
YUnarne,

o}l pl. wf}
‘f':‘:g oL 1 «)c 12

| &H}W% OAL‘( iy

fbﬁfxtbﬁ» Dagn
‘[w} (mcﬁl’f o 7
{ll;!ﬁ‘; 4
‘}y \i nﬂ,{(
’ J/ LQ,\)V
VCUNVL /
- v,. b}g %7“
‘f)ﬂ @chﬁn J’j
r
;(0}} g0 Qroty
f’l:& & Wm;
rvmat (| ard
C«:&(t’\' | Jane BT
a0 /“fa

A A
e~ G )
i e B——
ISP SN e -



B Al elBra ymppeat @
RgiE AmEmEEEmuR: =R MR ‘

/w/ffbu) ~(e«/m'¢c
Kot \WJe Ln\k Wye U/w/\/
,c;w;:ew , :
E;”;;lﬁ*é %v_ 7‘5{21 C}Q}}f“e&n \}vmzi CZ&

Somen |42, Nﬁiddl’

\@; ey mz = 8" Ca W&‘fw

:Nﬁq&% &‘}(‘35"
I 571 poctedyy i

S A B s (ir = Cl? brr Cg(. — A T
N:f:i f}/\?g‘g{f)\t\‘ J“%ﬂ ‘ ’M 2) g“L El T’ T C

1) T o i - L i

trrnanic falA® | I I I E i ~ %

i \c:@,\ (cﬂ-—c

[ Uhved nol— = L T‘C B C. 6 (/
”J/:El c}O }} .MJ % b 7" Q’K
4 268 w2y

t,cx<c4e%T; 1»Lz4r@ﬂ¢za%%$
S meaaElaca: cvcsbrwg

N\&%\%&& . \*’hL %‘1(1., dl L %A’l o “?— L@ Vw‘iﬂ uml, @/”'32

T ‘L?/L'}‘L _&L u*tby(’hu, ul‘u@((«(z(, M3‘ﬁlhu,
_,‘,ca’ - e Pl oy 9y~ Dy by ﬁ%%H,A_,



G, T ? N Ll
O~ T )20 Plog + 2007 ue Y20 #lee k]
{,Z"(Z;;L 7“’5!(, A 2\1—‘1—11 -@/uz((, "'2 mqui\.t

. — | Lo " 6} S
""" +7 O(‘Z(L Pda v L do ¥ dy * 20ley, Py .er?*gép‘f(( wm%?
o= =
lb.] ﬂ%owL ZﬂSf{%‘b M'ﬁ“%& UF ZZ O (o S, e
O §e

u“u,p\ \g—(xv"();u
Il 3 ok é}lr OL(?:
( O s - ~w, U,

<Ay 0 Dol =y, 'Zalz
Zug 0§ © - -l
\—Sm Nty O 3
=3 ~3d. -3 <TG al

W)Q"Qﬁ\;h@qwfro( :

E b L %“Z@g{uﬁg gt “L?ZZ‘”*z’{”uf F 30 A Wa. *Sdy Yy
— LU Y uie — 2 Wl Y s PR Ur +3d O el
AT TR AT AN P AR o TR =t )
"zm?sf Wunm‘-f = L o Un,e 1 3<E Xreil
~2dfd AR b 2 s 3 e

== 9’5% {-—t/czj; W =l LW, 190 U
iy g tig, Yy, + %Lyum

i d‘l’S;L Bl"dzw “+ ’ulﬂ-dh( -l ‘erﬁ.p + ke, A’AEK‘(( \/
No fgw{»«

~ W@M Ye=4, Y-, yea -] %fgr
{‘p(rﬂ& 45«)
L‘«J‘\fw‘
+ .@/‘pzf‘§
L"Mh %
& 2

28\3-1’-&5




