(%)
Q)

(i

(b)

Y s - Pt ™ O ~ g
ALols  BPLO Preep L Soputienss

. E= (RerR) e L.
Jo LRes (RetR) ¢ T,
Ro=(Ro+R ) _
- Ke (l—et) - -

oA

© 5 G:E’,ou O < o< | | 3 e 2R » O 3

-1 Iﬁ

S =t '
LR «LEER) T W &fﬁ\} DR.

0 - Ko
ol— |\ ) S . g

Romge dot s | <ot<oo  f o 2RO |
\ [}

Qe iy 4 B cnponih
i ’J'"..‘-"CQ.\Y'&Q\"L&W daMﬁmim ar ke T \¢t -
JEE%;E"&L x—-cﬁm@»«.&:ﬁv%uw e ol e 1——} i

C = N + 10 o %
L s Fiowe™ G b badkwards davedion |
Ifb bc&.o\ '%Qvi-wv ‘bout‘jf&u-‘iaa—élr} aenc&'&vs*eté [7\%4\/\:» m&' 1O W-‘F;!.
combmenta diD e bl U%Qaui-\j meledroe, b W Toein , ’\fé | ouand
8ok rlledoe o Wre Aadly f%,,..,'%?-— _egﬁw& | e
| | \fgz\f“ = iVGuks = .1@J§”.m""=f’f~3m§‘, 2




f ; ‘ A as e 2 \U} , L ‘:2*-*3':.'» |:ﬂ
) T botl chstue et o ball penellos o Lol ) %

by i
Yy =% .
Zfﬁago@ - 153w ﬁ

2’3 ———

c’:_"( s pe &m‘ T (&S
" Ok ﬁxﬁa
E;L O‘“ﬂﬂ"'ibk:ﬂa’“hm o SZ‘B; p

| SM&M% Pw@%“g““ i,
.ﬁmﬁ’etfkmuowm ks

| W Mﬂ&%mmw s

- ; W = BI
- W) L e A _ ™
) (i I\ M b obedion 1 ignnzw{, ————

A [— __,iww N-S SRS ! 5‘ R

S VN

_____J _mfj______@ * 19’ 2130 and otz ?Dﬂig”ij éfﬁ"; - ) -._.,5:_:
4 j —Cobeelangl B quseby ?

ﬁ{Tff“: B T TP '"""'__'_'"_f"f____‘ﬁ'f_'_'_.”_f_f_if
s ’:(',L M.__'“_ *"sﬁ-gzj M GJUM B
U P ,cut'lt':&;;;a Jamﬂvq W g»c w%u_ % s __,_._-__%-._.f

.. _pcS i)'T-J( Sb < L;-E tt,—‘ﬁs‘zﬁ ecw\&\;ﬁ_ &mwh«\i’ mm u{}phuxﬂ___s__?g;i:
- “ } e g S, . s ™




(CO lake g L o /kc-_f;(w (‘f.,g ’E:g. e L‘ft;t 5\"{] Ci ..»-.QL
M\_il\,'\& ulka waltlian Wi_j— uéfﬁ-c-WuaA \@

%mﬁmwﬂw&m L‘L—Jc%

T GNKQM‘J‘
Mc; @Qﬁl‘ . Q‘-’c—; E—"’ .

xQBG w = GMg | (1)

Y e Gt Loy s Mg e i R Basnrker s

.Mmmm%m

= GMME S o _ 91
RZ | |
CGMe= 3Re (z) .
| F:Mco M@\@) ) .
Mg = Rew =
Me Re £3 |
_ (ro7xio’ ) (m/@;mmw@%}
- (€-3810%)" (95D
Ms = 316 Me
- Fh bl e coll pihlo oo Mg D S

(& | |
346 S-Q, and SR anetle etersions @%L(u CGW’WCWJ

m%@m TS mwe% T te \twas o R

5 Ge g\ . \ooxq-8!
B 10 15 /f;@ Wosmfﬂ/\
- 2] |
'z S
35.5 M(‘;U - {9 %l ] @ n

w (@R §hr



51 Mso S+ Sle = oo sIB T & |

SJﬁssnuc;ﬂ NG 6&“ © end @ @
v covre e{%w:ucﬁ oSt 05 Tl
-~

G-oo x| = 1eorQ-8t %

i

W (c:a SCPRIY ) J e L;.x({‘}o m';

(>-00 X0 Cr) { + I _io‘)‘]

1@ % Go€\ (D ‘Se kK10 >L-g_ cr,m,[} d_%(?ﬁg)ﬁ'l@ ]

o LROEKIO = Leo® K\O T ] %
12 4> (osesx10°) [ 1

i e _ g
O« ISTED = _-;z ( 0s 02817 x5°)

=

@l._ =02 823 m o . E

j— .ﬁreﬁwhlfj %’vﬂ}m-fi-wwaxg %MWO%MWM MMQR/L -
A VI O

e g S . o
; _,!i_: ;a.l_ }(.'D e -D-U‘C-O " @ B .
N 240 # __[c?'

“ New o : _
Nl T R Te ) e
= =064 T | QA‘% |

S Bidimg s © frome @ vk (Y]

orbo = "@“’? (~owqat) 1
- bt = Ae Q/ o-Go) |
S\ AT = (-s‘ 7 %16 ‘) ( @r510) year
N / ' )
) '{: = i (}— b ‘@ ?}5 CLNT ﬂ




R

S
&) .
kﬁ’) ﬁg G- ogwu-k&@ m w—wmf )\J—Jb& Um{“o /szA < JS D W_@@Jl

'%' t‘t\_u_, ﬁ.LO.Lﬂ— WJ\CfQﬁf" Cams w'ﬂ-w —’Cu'_ . j -e/u_g Eﬂ‘!\-t.!
i ok "o \,ng» wJ: "T.(u— J?M._u-
e aoedioun m"lf»o@ Jorsnsans % cgr
dow pide condiconsedoetion, p, ol

(:,ﬂ m,}y,«.‘{gwkt%&\u.&w e Sn.wticm" L\Mﬁ@w

,Fshueae-% wmﬂﬁaiw e

Tnu(-c 'uwwwewt ar‘awt jfﬁ.‘L wﬁzfm bmﬂr ’tti/u—QM-fM&

[A-wa tETJL C,jwr;x._oﬁw«gwﬂlﬂgvam Mc&g\ﬁ
C‘Lr‘>133, ) EF - 1T @E’

_“‘-‘“ 3 ('L“_. :sil:ag* ‘):E{E

i1




Q1 - |
A S | ‘_L E b ool R “ i
%r\) flr ?%L/ﬂ:l_bk. 9 oy WCR-LLM Lﬁf d +L / iT

. 11 uj et
ﬂ [_/ Léi@-@ cn_‘,/_.&/ﬂvl“‘ﬁsr‘b*/\a f= 30} M‘- ’tJfL..J?_ C:IACL(T'rC‘_AM (,L
to;w-& v—'&op‘c}(@ 9 %M [@‘9
- g3-% -f
u s s cef) s om taw .
/ 3 mf?’ ., . = R |

e "@WC—-) la S T
(8% ﬂfzg%aqm&&\ - %’*‘/ Vg .
| T i),«%mo{ -a.wt%uu » mesaaa Www % S ‘ f)

]hb AAYRERS 1o t[;t, U ‘\ZvLuz MMMW‘K3
- C .‘w@k@m HQJL LA Magwb)

o eb=




() & o bus Bl o £ 4&, 5 frmoed P e
A,ﬁ’u-%-(_\:j fvwm:&\r ti; J’%CR- gﬁ&(. ubuw'm\r ormnd_ l;c:_._fr
ﬂﬁfwwﬁ‘ e Aﬁﬁ‘
ot Lot Ante {-ﬁmw 2.9 e s

MJU@V‘MLS Sevrce i Azeeader el

‘W\@M ”"Wl‘ﬁ)\f be, oo Ko srechsaning bearan

‘?ﬁ d«ff- = .;’\e"*ﬁ-/“('lw\m-fQ S m
Nm@

At = a(ers M@)/G o

(o4 (GQX\D

-—
—

30D % |6°
P e b )__{_
..r<c- Bor|03

W = &50;{(!} ‘m&g,_t{“\

C\‘

]

/

st _i\i the. - mCeiCuﬂf} Ww\r“eub(



fep

()

()

9 Dlcwa / b f)\

-
7

Nﬁ’ I .e,f BQ,L,L/ —gm*—éxbﬂ
Ggfo%-uw‘ﬁf Klygj Ci/uf“"ol/L A&n G Mﬂhc‘aﬂ—w c‘:l. ﬂi’lm’u@ﬂ

WM&% UJB::SMW |s HMCO ht'z

Ao s 8 d_ oin

s 963{0 C@SB th-? _

-

o nbo

V.2 250050 ws I

Toe- ?‘?un %ﬁ{; Fgﬁeﬁxw %»? wf He eanr &MOD«»&LL%
9 s g v | @W@ E

[+ Joro

w“‘en-t {m‘ér—l_\'-‘lﬂmér% 6‘? M’B*R MS.?.-..

"wl,to

L&.bﬁ) _ E =

; .{;

- |
s ® "J o +1ot

Kz

E



vy ;
S & e
—— =

& () () @/ -3

(D M«.ww:{’low %Mw&éﬁtm M = M’%‘“ 'M’\fx, . @ g Fr

B R ® o ury) =MG @ |
Fren® )W) =My ® .y 3

| 'D\l\}i@j W@ . u-v=V O Y
S o 2= |~ e e e 5 e e e e e Wit v G RSB w0 5“

@) 8 maw%swmmv&w Lam angle B Meﬁn P
BT -]—w mmltﬁe . raw’ﬁ __m‘r& &Qa-c/é\:.j\r
R us&&gab&rpv\g& «% ﬁlu‘h‘wb fﬂ-«\m Ak {:T Lf‘wl—"-'q (%"m
%\“mm& dine gotapro

M= 01'13‘25,._ ﬂ

 Sebsthfing nmeneal ol

N (s.uro;}_(:z“i‘\
(3 +2omy
T

) 5
f"-lvf'(’x‘é" M MAA
£ : o
Ve |46m W m=oia
/

E ——

*Ng&,‘&d&?ibaim;ﬂrpmsom‘ja’
a&umm {M%JM
Vmu,mog %ms-'wawmﬁ

be fadtor GO smaller e e s (n=0, 1,2,

oNn+ I



I;

()2
\/ r;\.ﬁ__,g—?_;h.—@d C&_/ &{f-/ﬁf_fwvx. __/CL-\/ "Q./‘j_-,/’uw tj?—

(‘4‘) E@\f}{“" o
Bk %b}%m s it g Ll el ﬁwﬁw |
so Lee hodd b €a soune

0 ma\Am %,)T
E Di“%%:;“ff ety

gﬁjzgg =2
f 'J_?(;—'Q ﬂ-fzfa,«wt-wfudﬂ_ gfévw %Q‘

EGF"\”Q;-,D = 2R & /--V'u ?mc:_Q,QLO— u«b-{?\ Kap

Tehoil qesrabonce . ,,311 = (sewr as(D
e WWWL&P\ Gr-'V»ﬁQ_ Kﬁ‘p A L
e epaglgeafe gy
| Hw meaxobamsls CD weu\. ore. o _}M&M_ o
R | ﬂ AB Q;ua_vr Fé’_R o . J
& 5

i

() e rgudas- ABVC c»-w& AEEC coun Ko wﬂbwﬁg}\

b sy o e ﬁ

i{mﬁjﬁ o M, g

j:l- f‘ D

>-' RGY . 5




G2 . 9
g P! L SRl L ( M_/éjfy{/'—f‘-—- -, é’gf
(]3) S L nered L bj - SEBR Y T
J»j Q.JU‘\AM c-/-«-!ﬁ\}s -ﬂﬂi O

Eﬁlﬂ)c’ _QQ_ W‘ﬁ-&o& w ;CM\« /5@4M R_w
(MM—MF&M&_ = ‘éi_@, z/) = o ﬂ

@m .. mu;twﬂmmyﬂ ie

Rae = Q_ *—'gg) R 5_

A ""’.___.E | :

Vs s T v&b

S
(Bi
v
<
'l'i

(bﬂ*‘ﬂ%?? | SR
| _ L+ po o
i .I — i o Lﬁ*‘l-z:lf‘@‘:; ” _. e E
| By "*W’U%j\[ M%:\Wi"i ,
Lep = & |
bef, " E.a: = Cga. “H:\"‘ CS) : o= o w0 oo e et _E

. AbC Lep = -(‘:3“":1)

osw5 \@»Q;n%s trcod adle pond AE,
B it E-Lg) ~ca=0 o } e

_ e Ql/i'"LB Le=0Q @
Raund Atfe G+ Qo —Ca) ~ (Co-tr) ~ 43 =0 } |
' te 2y A2l =D G =0 ° @ :
A r’i’wﬂ,{‘u’{\fﬁ @d“wm @ ; 1@3 = At e L7 %3_ L, @;, l



&

=

Sdostds L g i B
Otwﬁ Ey= ik M%@
3 .S_ e
b= b >
£ @
Cep

o S«L&)FHH‘{?M wnd ) Al %,Lm
o= LR

5

1O



Veos B . @

Ther Aewmetns conclmadd, .

%wmﬁ@ Ll o speed > ysun®

0. ¢ oL Hea (“%N‘DL fg%\/gbwﬁ‘..

Wm uﬂuchM— mbﬂmael‘m (iaw-th&;_%

M’E‘“B: B ngx@
g b
o Q _~  wmvewsp

Wu&%&m GE\JA—a,Q . 'fuxu.,Q. %ya@i cﬁﬂj

Vuas@! = t?Luwwfwsz) o

bg

(c) i%@s,w\.ﬂ-QR. os® % |

gw-ﬂw © \r—?_,QetL% &m\:m&'&w% W =V ,}m&gl@

XY

5»«-«\«-» N f‘g.dz@; = g

!;:(,}x" _KJ-\JVkELQJOx, G ﬁ"..Q/Q.h ‘\JQIQU'C'.&E_L{L’J -IB'\LLO'fa BlAnNL— }7'\!':—‘:":}:}‘- C—L‘Tfui.{,.{)

=

~



C\.
¥ oy
.

W

wu CA._R ,i,.ew"?} Qt’m ear d,J.L C ol —
s a&ﬂ- \?CW g-m, v e )JU—'&-EJ 19
W:EL% ﬁﬁw%%urmUmmyh&
_ &Www’ “
Rt

d “T sl L
-&@v;mmng;m_f

L,;fmlwmgho
(reorlO Y

L%_'_sffam_._

. (&) I_ LM,Q/ Mmﬁon e S u:we%e, A . A Lﬁm&éﬂ\ _

AW

i




$odedics mocniall Aecchons N, m.u&.dl N, fa_nq,iu-««oh«_:&m

\’ SOVUTION T vawmwﬁ% ﬁwu-o T vy ol ma,}w‘lj& comratn s
J i

TR U A

Swa (90-eL) Sur30

D&;\i _S.M:\ ﬂwJLL .,»b:* mwg& ARC
_ ) \r\l\.g,g ~ R T ) B
o | Sun ol Sun (g0
{ Swnok Vi, _ Suno =13 i
coel Wis Swn 30
ol = 22 5 = 3[8  «wm3w |

W,




Qe

(M) & F-®

s

=79+
T= w.gewbo /oo

.:(ms’oc'ﬂ)(??us’f )(‘f) / o~ 9820

g }




Qi (=) (1) ,1 1> e
CATEANNIWYE L\j% MARKS | oo, TIRGRAM. [ X\)

___evu_‘}‘.\m\ ;1‘

For w&mg mgb.@b o

I . \wﬁc{, e M.,gu& éb SOOI . . SO

I W V=Y &~ é‘_m‘% __an Ces éo "";3 R p—— JL, 1

I\ eegdd, = M‘a"___m_h__CD__ - ¥

e, Mm% lang, msﬁ&g& B

. te$ @o«oﬂ ) 6336 N | 7#
k:r\éﬁ | ‘5 [

Tewndtl = % wmﬁ

= Bl M@ Tude = Jf -—~~—0 &

%‘-’1 . T S ST 2

@V\—@_& = ‘E: ‘;"T}-, -343 Mﬁms _@ _
o= % .

@) Fome 0 52O, N
' e i i s e ,{g A 3* e . -

| = [ = 7 ﬁ
g L < i v, VR . 4 e
(Beic)(G:81) & Qb 390)@ B3)) :

— Powss(79s - “"‘““""’““““’"‘—"‘1“*“““SVWL?Q:[t—"}* s T

T = 2ele N T= 2:bonN |
) f - - T

____ S _/‘w« 0 m fA“UJ L;LL_ w‘ Tlon '_"_’fll.'_ _Aix_l,w -T*! z ;E'rihf-' /{FLY&_:"_ :

- .m-_;)“ W Lﬂmc}\ fo‘t,______._é;fil\___a_o-_‘fi_f'i:c?_f‘:\__

———



W2

&Mﬁ;amu Na—:.—-uwa aesctims N . N\

e

= Necosoc
i Mo

W\,gr(u)wsoi = N;
g @ .

cos o

—

ﬂcﬁso{

3 Jgj a

osot = v L

d B

L- £

S 3
%
[, R W GQ-U"_C:IM oo

k : ;
Co ol _ _




a) T sakbl. Adbs f,a}w&&uﬂ "\-L--'b Lﬂ%&c’ﬂ&sﬂ cnlj'[’ Ca

& XL, %,vc&i +Core s a Jﬁtwsi: qﬁ E

; aeflecheon &B{“Ze 5&@3
'lL.Je_, 019%:@-‘@ y:.’obé'f. n:%%ia,\ Oﬁa( Bovi g ﬂlam
; L gy

() =01, 2,0, -
pofer T S e | | |
pﬁluw J'»« W.SL\\M )M\\s’j-gyxu\u A€ .ILQ.__r:_b).qu

= % (C‘D ub—w\ﬁ u_,\wf:wvcvwga. Lo rﬁ- _ Q_&b L _Oﬁxcw g e
S bl 69( W%WM a\;.,gf..\—u

M%@M L Mm@vwoﬁﬁ\“ MLnkEOFMW‘ﬂpj |
QWF'&)/}\ M“‘al s - 5

Ph. ?l

— ,f\,\,}\. | ﬂm:‘/&}\jﬂj...- é

~



\,;F"

~

U*‘

ys

\) U’bu \3 (,\Wv/\'ét; dl\ :}% @L ,-J:‘)')‘ @)
(pegazic®) _ C"‘""“’i) Y O %
i o |

o | Q‘%”f}%) = @’ur 1:5‘3,)?\ & l
| S @Em . o | 1

—'-@ (l ss O 5'8?) = 20X =0 595 R(1D

o = . EREE ‘-?gﬂ)(o T@J
g (kg x10 \)

o= 396 wm N



5

@3 (®) Tws- Lml@“p rodit are G20¢ 28| ews  amdl (3700 BRO evos
iLmK)(QJ- t-%u-& ({t ng—;_c:\’u&}-t. chm( u. U-U:CL-_L.%WJ tf:.L
"Tﬂ—}\ o—vu'—‘-@\ R‘ _ __,',9‘02'
i) e b !

Se e maw m&-’"" 'SE*-WW\-‘?; m_,«\_,chf;_' ,L&‘E.r_:—{
i P‘ % ;\_;_ 2.
£ o Ol M&. = eSO .

T s Tiss

| _ . ]
7 = 00252 s omd T, = 0590 co Q

ST RO . v

_ Swmw&matm{m& arELtMcﬁ.f:?rgé: W—Aa@&u a3e. \fcu&\f
by

§

\/,_.._ ﬂ%bﬂ.-@)fﬂ caws &\(- @5‘?@*’0&8@?

5 a0 o 5woo ng

V= = 0.007% ..c»sa.a.s*f_v_ & X, 7. 0:0[F amd?

1




(C Moot . Consha o .. fxbuvu;v ‘—ws E= CR ... o B )

(SE?MSL\) lD .. T, = (Fex0 .).lQ___.
S F 05608 . B veps0s. . ... .. T 2T

(B GRARH. ...~ 4 IO Lt e R

i Hass. [
. WJ\L-%;J' c-m-ufk /Q&«[uﬁﬂwxj; }ru;@a ___L_k _

e e e+ T 1 = = s i ———— e S et

{CJ . _"...__..'_ ;M»Ufi e A A e

| __13, yr--_

V= _CLD?WL“-:_AM& e,y J» ) WQL% %& 'tﬁc'ﬁ' r.% S __h e

o oe smsace. ‘F'of T Lo & b Pamn t=0 8 L= __(ETCSLcET
M et \ e ?af&?-)m}-Q CQ-'F_C&..&CH( '\/ - EXP.- (\ Ly ie\c,) ..QFG—W
AP due s el sarcl Vocos mr(g Ty Reee 7

_wwwwm“vwﬁt lee). pém@{%iﬂi@m“w
e ._._%F_L_L/.ééﬂ__ = tesandTY @&/

Smﬁng{,/u"@ﬁf% -;\él-” 0505 MuéL_T__'?_.__Q_9..!?_1.?(.1:3,-_55 — > o
ks ol @ = 0. 425 )
ANE Z\%/@-) = oqbal g

5 ) ]
— y - ) ) . (TJ 3 ;
‘.\"v’h'\,-.ﬁ \.-\_-\_ 5= (2- ‘\« = A _Fo A ﬂ".;L\'Ly‘y—\ LU /L__,(...-Gl

b



(b

Qf:) ﬁw £ u«uﬁf o{\J-Cﬂ*-;rﬁ-' LGN\—&A«»G\"’ \Cji = 3

aﬂ,—a'i

m o
Wi ki WO

. O _.3610\\15 \

c‘ £0 2000

o e _L},RH-:. / T ——

é
T

@') A T= o0-019195s
Y

—

= exp C—-—- oom‘ﬂ:u-”/ 0% 50 >
Voo

—

= 00962, - }l |

F A= 2@»’ Cpoatts peate = L;@v) AR f

| = 19026V {
e
-

“Tanrs qu%:’m {:mlc MF?LL “u—vg;a, = (f}@mﬁ g\,})\/
= Q7
@“"“‘W"@’a&“" 07\’%’@@\/%@%?&]&(&)




U |

s L

sz“‘m; Frzore
e el o il Sttt v abbiilte
: %JMU f»——*_n,t v'nyé m}v\k C{.ku%_ﬁ-f i:u’-_.f./ G ZZJL-G cﬂ-ﬁ-.ﬂh N ST
g @x_cm%c:%wm.w&w T gommes ot ULM& R S
6%% IS v O

L e fis s,

. @g% u:mv{dv AR ﬂj[;fw By -PM aA/ o sz—o;gf C,JGL{, g \] o

M—QR_/ Mw‘%‘z/

,_Mwujf % f%\/‘ 3 %&-;zz,ggL \J (ﬁ f-&;%&m) R

_ ’rm-i/‘g_,\w-s Og@ "‘MK—W“‘-@ mjj‘t‘c‘ Q-
- NALMH%WVJA JZ,Q‘L, K 2450 et O ,402}_\

__ rﬁ( QQKE) u::a:q‘tﬂ—- MCW: Xt
) MM%G A ase_te o

I TSPy .oy =y

el ossegeadiqper L

_..__..____5~i STEMATLC. E-}lm’:‘f&% 5% i

- Mo wre— ntyf;g«: dus %‘m— /W-QIKQ-C’—M-W LT “- L OnL—yh .{AMM&&“L@\ s
Sier— -

6M5 —St'ww«ﬂ/ M‘TM 8@-& i W oo o
Mm_ﬁ

P‘suu_ Mbuﬁf:;‘ %Qﬂ/& Qv-wwwaawec,%ﬂ_




K s

| (Ej“(‘t:i"’ mﬁ;—:ﬁé&lj {

4 i A
Ko gl pomdiaed wlh *ﬁglﬂff-’)
Y j

IO S . A _ . i
-—ﬂt ------- —_————— ——— —— - e ——————
(11 SUIE . T i T S 3 G s o

£ - -

ﬁaﬁbmmﬂ_seru__ ms_ l ‘@%0) 1‘[“5‘ Oj o,

= ra’é‘!,_@) "

)
[
/
|
\

= b%b, )}
i

1A

(b) T wnd g = T* {}
. | i )
_____ _Aa - 9 AT AR | :
4 T 'E" : \‘.' : )
- o e 020 060 5 8
A i 2 jno 1Y) : /)
too T_“}i = Oeiyt + 6.L0 | ‘ {,—f -
- {
e \ L
Mai % e = 140 7:; \
- /f

: = = ok — i i



@

I

i ] 4 1 JH
[‘ [5) Av@'&:u. (}:Lu_;e)\,u) - B :?,Ua,@u,;ut@, AALN - 2T ]g:j SSAL; Sz;(ﬂ ‘Eﬁ-ﬂi W’j 5
- ) ,l.‘-\x

(o f’—().

—— R

IM&L W,Z&Lg
%%Ag %

Dm'&@ gjﬂ (SWMO |

(o) & U*‘*Gfoé'éﬁ.j |

G- Uv'troz.))l

(49 = 1> o0k

| -9 6. 996
Mast. Ty extox “"?%5‘_? oo T LTy
(o) Comew o WL %\/‘:J&»éﬁ‘rm@agi

Awes Hobellad | .

T G ATWEY : S it 0
QT&DD\}.*QN&,L@,E‘&U& & 25+ O '2_5 (&M )
mﬁe&h\'mdo % 205 T o e :

il
pe——N——F JI‘?;E)"'mﬂ*‘\r
v | 36 | .3:2 loeses |
2 3¢ | 99 |osdal
N 3 | yof |2ecy | 1310
R sio |3leb jeSe0 |
. _ bed GJ-0 flvcfgﬂl' . '
G| bbb | 193 | 228kl
- il
Ubwmaj\ S@WV aﬁ. b o by wﬁi@ ot otk
\/~ Log A Fe G pa e e 5 &
Acce !{mLLC W2 w-*-—-. ﬂl:"’h B

groph + labels i

2.4€ ¥ 05
o awn

M;&M%

% Mask breakdown * AR

3 %JBA-‘-‘”&
[]BUT rmanns [0 8 sdasts do noT



Muu b P e e e i I R A D A IR

ke 1_|||..m.|||.|_.|.l.n.ll.mm||| s = Iml . v |I_. I -
+] b=
50 - S DR e — 2 .
e “ly.ll.‘_\\k. Er2 o
o = ey __mk ;| =
)
# S E R




=

(j( {
(&)




. .y
RE (& ™M, = lpm,

CTaAN CVE

N~

oF  MoMENTA

- {-I = p= M‘U
B X
B WL Y Lwo V(o=
|« C2 MYy + WA "y (\N\ SUA @;;_
o 7 o 'vl
- "J_;' 1.?\;\“ \{_L L \ = ! &f: —‘
=>4 i e S‘_}.»\-‘L @L ﬁ



Q‘g Qg,) 5»5&‘5!('@%&»;\_’05 %‘ram_,u_ @

-
i ) ani~ @i’- [
\F = iil?—-—M\_bk% S.AM‘:.{@F\“@-;,)
[ - .
1 i ey L
;é(g WA, = by

FooT g @de L

(,f) S&Js’t{w_ 5=8,= Go

I

PR orcs lH & ~&Ooj a
L L so(18) o swee _
hs swmbe=tmao od sk bs =85 . . .

_"“,_,_‘"’w._\,iv.___{_-*" | ot

Euwergy mesT eonsaTVed

RE(® e Ir saeCen®) g aid®,
@) E%'l$ 6‘1. = Sb . '
—_ T ea5e L |
‘r \I S\;;Lg_lltf ]:]4_ 1,;.] %
W I | o
¥ + To CLaCe e aj’ 51'74103 é
g P

- E;-w_eﬁ?ﬁ conseioed B 5 e a..ci:uu\&uej Eg, > X ‘DFB‘ g



! v oy ;-‘.&;:«;'v %_1:

- _"if,%,‘::) {_ﬂ?‘}fm T\;L_—' ' - ?r\'-,,:,'_;E &2 o \
I B i y @ - |
. e sam B = 4 (380 =} .) /
] Fﬂwt@ e ,S)wt b} L ] o - — ’J__ ( St
e ® g sw® (984) b guB, b

*—-L\%Q'Ljr j R (_[,u) : ’T : e

B Tf: = —[—I _ a2 (Go+B, \ LH- U/fﬂ J /f -

5/

- TT A2’ (lsuqusu‘l

e

..'IMDJMMM A&%

V3

&)

3,=- 80,

MQMW\@ Pior o i O t.u—l.,srev - S g~

fgﬁ-‘\“‘ [+ —‘t-'}

B, s Ba®,

: (ﬁ’; rsﬁ} = j

= 3

£ +(«=fsfq\’f - (mf«\

=
y

[—

IFFI




&1 - k&

© Fer S

| = 2 3e) oV
%w ,»-‘.Q;w:) Q %,*3-‘;:* E"‘j =
' 6kb% Wy = (2] ([ggefxtol¢2 _ _i
' o~
o = 12 'C\"@;’@' xX\0 ) Hz
Lol  xr03Y

e N> I f2=|‘(t=@-o-:»x\5‘°‘)

1

12¢1 eV

n

A b3 e (300 x15°%)

{k.*?_hcg':%léfw& I -
' a2 .

3.8 1O w

11

(b) gbm:w % Moz &'%w» Eat®

9\6-”;"’&@:’:5 % Loown ,MWW & W CB“?& '71’4.!38 >Q”5MQFB>M-"2"; 5
heee. Waniaded o Moon - @) G )6 e
. . : :

i

i .
30&.‘?17"‘\@ gpnj'

|
fg{}
&
%
.p.
%
R
3
s
A

Rk WA ST e
s AP = é“é%}xlﬁ_f%(gfmﬁﬂﬂg } g__
- o _.C5903453>

o esag? (swag?) } |

(éegg;_ﬂ\ﬁ_sﬂ(%“m K‘tog)_ . %

15 ;
= (o 48 X0

e . . i — — i e
'. f\fe . eé), ‘?eﬁt'rms Gx;‘_"-\Jij "UNL\S/CU\-Q__DL/ = 5 é?{% 10 w JS 1
e

E
5

e —————



3/

_— @
Q ! (L’:} lo s J\u:l\_.-'? "Elrj?\j e a’ ;’!‘ .
MV %
Ewergy R4, Ly h .
C M;uuﬂg;‘ﬂm @ST bw@m%‘\ﬁw\
'}\ \ (}\f&.

 Comssnvinn o sergy

' 1‘I r
| ﬁs%%:c - o
S B ’Ev., “# ks WY <{3) |
| | N N 2 -
. 2Re Liney” & Meve @ |
R
__’\[('srt._} 5 Dﬂke\f e,\w-ans e
Pjﬂ\( L wmev™ s(h' 9 &0 ma)(l .iso <10 ) -
ime® 2 tode® T @
B - s
.C-'v\sfw'\j' : Vm_ 3 “’ 6, %10 o
G-\ 2D =
o= LWx0®
v = hezo Klg wms ' © ﬂ
Su-\ﬁshh\zh;ﬂm&@@%‘ﬁé wide = ?J"\\O WS ]
§ = _
1—&“9“ = Qcobmo +- {:.(‘3 11107 ) (k20 \!0) 1
P —
= %’omto + |15 * 10
= 1@3 alop
M w a3 K ‘{3 b 1y J__

i




BPhO

British Physics Olympiad

BRITISH PHYSICS OLYMPIAD 2014-15
Round 1
Section 2

14" November 2014

Instructions

Questions: Only TWO of the eight questions in Section 2 should be attempted.
Time: 1 hour 20 minutes on this section (approximately 40 minutes on each question),
Marks: The maximum mark for each of these questions is 20.

Answers
Answers and calculations can be written on loose paper or examination booklets. Graph
paper and formula sheets are available.

students should ensure their name and school is clearly written on all answer sheets.

Teachers’ instructions
Section 1 and Section 2 of Paper 2 may be sat in one session of 2 hour 40 minutes.

Alternatively, the paper may be sat in two sessions on separate occasions; with 1 hour 20
minutes for Section 1 and 1 hour 20 minutes for Section 2. If the paper is taken in two
sessions on separate occasions, Section 1 must be collected after the end of 1 hour 20
minutes and Section 2 is to be handed out in the second session.
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