BASICS: &5 mcenss for sucents” "

PUHASDE" ()% +$ (), b—r %), &/0(12#"#1

3)045,%. %61
|

"HSI00& (B*1&1+, &-SH&(OSHS 1) (HH*$2$-1/(HS' 1+, &-S(*.13/'4* 5" 1/ &'1%6%($4 1)- 11#) THE,, JIHS!+ &-$(*52/, 23!
&'/5-81(#$195- "SI 4$! (H&(!) (1(&; S/ (H$I%& (HY '$2/,2$18/5-81(#$! 95-1)H<=>18&6H1 I-$I6S&" I"#SI%6& (#1&,*/!
Y(&($* 1&/5-81 ) (V1-1&2)* 14&;)-01&!7/4+,$(B!'/(&()/- 1$2$'B@AH/S™ 1 II-$18&6:"HBIVR (#HIH&M-$! B //-.11#)7#!
'$2/,28418'/5-81(HS1%& (H-7$! $2$'61/-(# .1/1&++1?)48&($,6!$2$'6KCIB&E™HS! $2/,5()/-1/31(#S! B //-1&'/5-8(#S!
08 (#)*1-/(1+$'3$7(,6!7)'75,& . 1D5(1) (13/,,/1*1&-1$,,)+() 7&,E/ FR&A+$8G I+ & HHS- I(#$)''$2/,5()/-*17&5*SI(#$!95-.!
%&' (#1&-8!B//- 1(/ID$1&.,)0-$8.1*+$7)&,1$2$-(*1 78| BclipsesI 775" IKES() 0124 Y 775X 1#$-1+&' (' &, /3N (HS195-1)*!
D,/7;$8!/5(ID6!#HSB //- 1842)$1$813'/41(#$1%& (15 . ,"I8G"#)*V775™*1/-182$'&0S$ILRD! ) 4$*!+$' 1 6SE*$$: 1813/
%1, &1$7,)+*$*1)-1 @ CRBC @IKES: ) (S() 1" 0(124" Y 775" 1#$- I(#$!$-()'$I95-1)*ID,/7;$8!D6!I(HB //-1858!(/! (#$!
&,)0-4%-(1/31(#$195- 1% &' (H1&-B /- 1&-81812) DS L0024 U775 11#$-1/-,6! +& (Y3!(#$95-1)*ID,/7;$8!D6!(#$!
B//-l L#$-D)(17'/% SH(HSH+&H3I(HS!,) O# (13- -(/1%& (# :IM/5'1[7&()/-1/-1%& (#I&(IHSI ) ASY/3I (#$!$7,)+*$!
85($'4)-$HILHS(HS16/5! *$SI&I(/(&, 1148 ()&, 1$7,)+1Be1 Yh. () HS() 10124 U T 75+ ILHS-1(HS! B /1-1)11&(1) (*I13&' (#S$*(!
+)-( )-D)(H1$,,)+( 7&, 1+&E1/ D)(1&/5-8 [(HSI%& (#.1*/1) (1)*1/-,6!7&+&D,$!/31D, /7150 1+& (/3! (#$95- .| $82)-UH#S!
+$)+#$'6/31(#$95-1%(),,12)*) D;B

|

Solar Eclipse

Moon Earth

715., 181+ $() ,L/0(124"4 Sun
"HSIB/I-)IDS(L$S$-!

(#$195-1&-8196& (#85')-0!
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N$**/-10,&-P9/,& IQIN5-&'1%7,)+*8* 0 &0 IR
|

|

!

K(.%) 40028 775*185')-01&135,B //- 1&AHSB //-1+&**$*1(# /5041 (H#$1%& (HS**#&8/11&-85- ) OH#(-I(#SIB/-!  )*I
D,/7;$8ID6!(#S1%& @15 . ,"k; G"#)*18)33$*13'/41&1*/,&'1$7 ) +B-*($&BI/3I(#SB //-1D,/7;)-0! ,)O#(13'/41(#$95-1/- (/!
&' (#.1(H$1%& (HID),*1,) O#(13 /A (HSO5- U-(N(HSIBI/-  PNH&(HSB /- 17&--/(IDSP*$$-13'/41%& (#IKR2"%. <= (i
(%) 4" 0(124" YT 7511 #$-1(H$I95-.196& (#1&-8IB//-1&'$!-/(135,,61.,) O-$8&-BIHSB//-1+&**$*I(#/50#  \(HSI*#&8/1!/3!
(#1968 (#.1D5(1) (18/$*1-/(1+ & (#' /50#! (HBR:$*(1+&' (/3! (HSI% & (HS*I*HEBIKLS: ) (I(. %) [ 0124 U 7751 1#S$- I(#S$!
$-()'$14//-1)*)- (HS1%& (HS*BE; $*(I*#&8/1:1K12) 1) (%) 10124 Y775 *I1#S-1 [-,61 +&'(3IHSB //-1)*11)(#)-1(#S!

08 (HBE' $*(H#&B/1:IN5-&'I$7,)+*$5K5&,,61/775&/5-8! @<()4$*+$16$&IE*$I$: "1;13/'1,5-&1$7,)+*$*))-| @CRC
@C@LG:

|

Lunar Eclipse

< ce=

Moon Earth

715,54 .0) /0(124" Sun
"HSI06& (#) IDS(LSS- (#$!

95-1&-81B//-185')-01&!

5-&'1$7,)+*41

!

T-IE)XS*/-1+,&- 11$11),,14/8$ \(#$I4/2$4$-( *I31(HSI%&' H&-8l//- 1$,&()2$!(/(#$195!85')-0!&*/,&'1&-8!,5-&']
$7,)HHHSIL),, B, */148:;$I&I+)-#],$17&AS &I (/H/LIHS! #/1),) O#(13'/4) (#$195-1/- (/| (#$1%6& (#1)*ID,/7;$8!D6 ! (#$!B//-!
85")-01&1/,&' 1$7,)+*$1&-BS4/-*(&(SH/11(/12)$11&!%/ &1$7,)+*$ &3%!

!

!

>="0:10"#—1A,) 60" (¢

T, 5*( &(BH&A(HS%& (B2, 2$1&'/5-8! (H$I05-1&-8! (H&(I(HS!B//-I'$2/, 2$+1&'/5-81 (H$1%6& (#.18-8HH/LI(#S$!+/%)()/-*1 /3!
(#$195-.106& (H1&-8IB//-| 1) (#I'S*+$7(1(/1/-$1&-/(#$178&-) T&5$I¥/,&'18-81,5-&'1$7,)+*$USA/-+(&($! #/1! (/'4&;$&!
*83$12)$1$'13/1&1/, &7, ) HHEt+'/+) &($13/14) 88, S 7#//,1(/13) *(16 & 1) O I TH#//, 1¥7)$-T$1 7, &F*F*:
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N$**/-10,&-P9/,&'!QIN5-&"1%7,)+*4* O & 0 RB;
I
I
I

C):" D)

B/8S, U3!(#$95-.198 (#1&-8B//- !
¥ OHHS M3/ I(HS105-.196& (H1&-8IB//-1E:0:. KH(6'/3/&A+#$'$* U318)33$'$- () VHIT$BH: B3/ IS, &() 2$1*) V!
I31(#$195-.1%& (#1&-8!B//-G
¥ HIBIH()+H (/1 *5++() (#$1+,&-S(ES:013/4181'$767,)-0+(/'$ G
¥ 9()-01(/1*5*+$-8I(#$!+,&-$(*. XLCIZY#//;1488$!3'/41DS$-(1+&+$'17,)+WV10,5$
¥ M&BIH()A(/14$8*5'$!1+,&-$(18) &A$($+1&-818)*(&-T$*!/3I (H$!+,&-$(13'/41/-$1&-/(#$')
9)45,&()/-1/319/,&'194 ) +*$
¥ N)O#(I*/5' TNI&*#,)0H(1TS,, 1+#]-$!,)O#(!
¥ Z&A$EIES0TS, 1+#/-$1784% 8B
9/,&'1%7,)+*B)$1$'!
¥ Z&'8D/&'8!D/214$8)54!)V$
¥ 04&,,M\5&'$1&,54)-5413/),IX!@)-1?!@!)-
¥ O)-/I(#54DV(&T,.1¥7)*/* 197/(TH (&+S!
¥ HA)(SH&+S . ILIHSH(
|

5076,

C$6" ($D:E 1+ UF/) , (ED) WBIC S$%!
Ll US$*)0-1814/8%,1/31(#$!+,&-$(*I5%)-01L//BI*()+H1&H¥5++/'(1&-8I*(')-O1(/I*5*+$-81 (#$!+,&-$(*.|&*I*#/1-1D$, /1!
)-1715.., "IBIE*$®S: "IGHP

2o 2o 2o o o So So 2o R 2o 2o

@ ®
Sun 715, "IBIC$6" (i$04: E""i+ . %R/, :El
Earth Moon  )%6IC$$%i"# $$!*+#$5'$*1&'$!
*5*+$-8$8ID6!*(')-0B'/4!1//8!
() (H&(I(HSV&' (#:-81B//- |
78&-1$2/,2$!&'/5-8!(#$!95-!&-8!
| (#$B/[-17&-! '$2/,2$!&'/5-8!(#$!
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NS**/-10,&-P9/ & 1QIN5-& 1067 ,)+*q* 0 &0 9R6
!
!
!
@: K**$4D,A(#$14/8$,.148;)-015'S! (H&((H$!%68 (-8!B//-178&-1$&TH!" $2/, 288 /5-81(#$!-$?(!, & 0 *+#$'$.1&*]

1$,,181/(8&($! &'/5-81 ) (H1-1&?)*: IT3I6/51&'$1#&2)-01+/D, $4*1 1) (#I(H$!&+*$4DEBAT&-F) 4+, 614/+) ) /-1 (#$!
4 HSSH/-1&IF5'3& TS I&H M 1-1D$, /1 1&-814/ 2SI (HSA!'S, &()28!(/!/-SI&-/(#S$' P

|
4
+H<. () :1$%BDE+S() ,L/0(12#"E
L1 ]#)-01&1*4&,,13,&*#,)0#1&ITS,  1+#-$1, ) O#(1+1AST (1, ) O#(13 14 (H$O5-1/- (/  #$1%& (#11#), $I'/(&()-0! (#$!B//-!
&'[5-8!(#$!%&' (#!!
At which position of the planets does the Moon block light from the Sun onto the Earth?\[)$1!(#$!(#'$$!+,&-$(*!
341 (#S$!F)BB!I(/1* B! (#3!'$,&()28!7/-3)05'&()/- /3! (#$! (#'$$!+,&-B(¥Are the planets aligned with one another?

Where would you have to be standing on your model of Earth to see a total eclipse of the Sun? Where would you
have to be standing to see a partial eclipse of the Sun?

@: _J(&($!(#SH,&-B(*1'$,& () 2! (/'V/-$'&-/(#$'1(/'3)-8! (#$!7/-3)05'&()/-)-11#) 7# (#S$!%&'(#!D,/7;*1,) 0#(13'/4! (#$!95-!
[-(/'(#$!B//-:!  How does this configuration of the planets differ from that in which the Moon blocks light from the
Sun onto the Earth?!

Where would you have to be standing on your model of Earth to see a total eclipse of the Moon? Where would
you have to be standing to see a partial eclipse of the Moon?

Where would the Moon have to be relative to the Earth and Sun for you to see a penumbral lunar eclipse in
which the Moon passes through the Earth’s shadow but not through the darkest part of the Earth’s shadow?

|

+$(),4/0(124"411" 3" 4

“)O#(1,)0#(13'/ 4\ (#$195-17&-ID$I#& 435, .1785*)-01*5-D5'-*1&-818&4&0S!(/16/51)- :IM/5'1$6$+1&' ASTHIA/'S! *$-*)()2$!
(/'D')0H(1*5-, ) OR(H&-16/5'1%;)- 18-8.IDBT&5*$Y/3I(#)*()*H/(! *&3$I(/1,//;18)'$7(,61)-(/!(#$195-1$2$-13/1&+#/'(1()4$ !
1)#5(+1($7( 1-016/5'1$6$+13'/4188&480$ID6! (#SI951"#)114&:$*12)$1)-018%, &1 $7,)+*$+'/D,$4&() 7.1&*6/5!1),, 1 1&-(!
(LI 1&((HSIO5-1(/*SSLHS-I(HSIB//-1D, I7;4 (51, ) O#(13 /41 (#$195- :1a/1$2$".)(1)*1+/+)D,$!(/12)$11&Y,8'1$7,)+*$
*&3$ ) (HI&I*+$7) &N &' %7,)FIPSLS I"#)*12)$1$'17&-ID$B&*), 6188$!3'/41& 178'8D/&'8D/?18.-81&,54)-5413/), 1*/!
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o to Concepts for Students

B ASICS. Biophysics - A Step-by-step Introduction

N$**/-10,&-P9/,&"TQIN5-&"1%7,)+*8* O & 0 $RKE

(H8.(16/5! 781 &(TH(HSB //-1+&)-0IDS(1$$-I(#5195-18-81%6& (#185')-01 (HSI&1 §7, ) +*811) (#/5(,/1:)-018) $7(,61&(1(H#$!
95-1&-81#5'()-016/5'1$6$*:!

"N1A&: B8 9], & 1% THSI )1 IHI5 ., "ICLE3/, /1(HSI(S+41DS, /1P

1.

<!

Al

"&;$!&4%$8)54 F)V$8!7&'8D/&'8!D/?'\&-BR(1/! *4&,,'$6F)VE&H,$* /310 )-7#8)&AS($")-1/-$! $-8!/3!(#$!
DI2.H¥)())- )-ONHSE, $*1*/N(#&(16/517&-1 /I (# I50#1&1# $11) (#1/-$I$6$18-81&13)$-817& 1, /;|(# /504#1(4S!
1(#S"#],$!&(1(#$!*&43!()4$:1Be careful not to hurt your hand with the scissors! If you have trouble with this step,
ask a parent or your teacher to help you make the holes.

1 Z5(18&1)-THIDEE )-T#IM\5&'$!)-1 (#$1*&A$E-8 V3! (#$!D/2!

Z12$" \(#$1#/,$11) (#!1*4&,,F\5&'$ /31&,54)-54!3/),1/318++'/?)4&($,6@!)-7T#$*!D6! @!)-7HEX+)-0! (#S!$80S*! (/! (#S$!
D/?:10/;$!&¥4&,,'#/,$))-1(#$&,54)-5413/),11) (#!&W)- /'l (#54D! (&7;!Be careful not to poke your finger! !

"EABILH) (BIH+&ASY-(/! (HS!)-*)BSY/BIHSBILPY-1(HS1¥) 8B /++/%)($! (/N HSIS6S1H/, $* IMEI*#/5, 81IDSI&D, $!(/*$8.-!
)A&ON3I(HSIST,)+*S/-(HSI1H#)($!+&+BU (H$ID&T; /3 (HSIDIHS-16/5!* (&-811) (#16/5' 1 D&T; (/! (#$195- 1&-8!
JID-(NHS19/,&1%67 ) +SI)SLS' (#/5041/-SU3NHSISOSIH, $*! &-8I(HS!,)O#(1$-($*I(H$!+)-#/, $HI5 . ,"I63A
K-/(#$'11861/312)$1)-01&-1$7,) +*B&3$,1(/L//; 1&(1(#$!%)831&.)5-85'1&!,$&36!('$$P!(#$!*4&,,10&+*IDS(1$$-!
(H$!, S&2$1&T(1,): I (HS!+)-#/,$)-1(#$19/,&'1967 ) +*SI) S1$'14/1 (HB YOH(+&**)-Q(# IS0 (#$!, $8.2$*1), !
+/857$14 &-6)480$*/3HSIB/-! +8&*)-01)-13"-(/3 I(HSIO5IHI5 ., "IGMAKI+)-#/,$17&4$' &11) (#/5(1&!
$-7,/4$8ID/?17&- 8. *\D$E*$8I(/1+'/"$7(1) 4&0$*/31&I*/, &'1$7, ) +*$1/- (N &I HSS(1/31 1#) ($!+&+FIEE ,"IGNGE:

1 "$*(16/5'12)$1$'ID6!&*;)-01&!3")$-§11*#)-$!&!3,&*HOH#(!/,) 0#(13'/41&!7$, | +#/-$!/-(|(#$!+)-1#/,$!1#),$!6/5!

&-81&-(#$'13)$-81 /I;1(# [S0# (HSIS6$ 14, $*1&(|(HSI1#) (SI+&+SIE/16/517&-1D,/7;| (HSU/ (S 1$6S !4/, $I1) (HI (#$!
)-*)8$13,&-+1/3(#%8'8D/&'8ID/?:

What do you see?
|

A/118*16/513)$-8! 1)(HI(#S, )0V, 8 (HS1B/I-13/416/514/8$, /31 (#$195- %8 (#1&-81B/I- DS(1$$-1(#S!
)OH(1&-816/51/I(#&(I(#S!, ) O#()1+& )&V B4A+,$($,6 ID,/7:$8:1')*1%)45 &(SHI(HSI+$&; /31814, &'1$7 ) +F$:

.What do you see when you look at the white paper at the back of the box through the eye hole? See Figure 4B
for an example of what you might see.

e)-&,,6.1&*;16/5'13")$-§/1#/,8!(#$!,) 0#(1&-8!4/23 (#$!B//-|(# /504! (#$!,) 0#(1+&(#.11#),$!6/5!&-8!&-/(#$']
30$-8L/IN)-('(#S$!12)$1S$:1"#)*1*)45 | &(F*(#$!4/234%-(1/3!(#$!B//-185")-01&!*/,&'1$7,)+*$: |

Can you see the partial silhouette of the Moon as it passes in front of the light and then forms a mirror image
silhouette on the other side of the light?

1
I Lo
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N$**/-10,&-P9/,&'"TQIN5-&'1%7,)+*8* O & 0 3ROL

715, "IGH$() M0(124 111" I IL@F,)+*$12)$ 1 $4&8$!3'/41&!17&'8D/&'8ID/?!
Eb1)-@/+$-)-0 GO5-)O#((# /504 (HH)-#/,$!3/'4 *1&-)A&0S-1(#S!+&+$)-!
(#$ID/ALH) TH)*2)$1$81 (# /504 (#SBOSIH/, $+13G19/,&'1$7,)+*$1%)45,&($8!D6!
*#)-)-01&ID") O#(1,) O#(!/- (/B +,&-$(I'$+$*$-()-Ol (#$IB//- WI(#S!,)0#(1$-($*
(#/50# (#$1+)-#1,$ 18-81)12)$1$8!(# /50#1&-1$6$!1#/, $IMCD/,&'1$7,) +* @) 1$8!
(#/50#), $82$*1/31&1('$H! NAD6!+/A$7()-01(#$!)A&0$I3 /481 +)-#/,$1784$'&
(] 1&IHSS(/31+&+E) (#/5(1&IDIPB#I(*1)-! MI&-8INIDBO:1a&-IQ!N:le$th
1- ) (#+$A))- @

B~

7L e e

Pinhole -
White paper : g

, S
| ‘ y H R
PR . ol § 8 L RS

Open viewer Closed viewer
b
b
O%:"#
'IL:!9/,&'!%7,)+*$!U&($$$#((+*Pff111:()4$&-88&($:7/4f$7,)+*$f,)*(:#(4,cs
S0 Ny 150) 1%

K-5,&'1%7,)+% g5-$!@L.|@C( K3')7&Z$-('&,'K3)7&|_$+5D,)7.12/-0/.1%(#)/#1883)*(&-IT-8)&.1Z#) &
"(&1%7,)+4$  US7ILA@C@ 9/5(#IKAS)7&EZH),$.1K'0$-()-810&7)3) 71 7$&-.IK(,&-() 7N T$&-
K--5,&'1%7,)+% ¢5-$ILC.!I@AC _5*)&.!I'$$-,&-8.17&-88&

"/(&,1%7,)+4%  US7IA1@A@L K-(&7()7&

!

@N5-&'1%7,)+*$IULIBSSH((+*Pi111:()4$8&-88&($:7/41$7,)+*$f,)*(:#(4, G

1.%),1/0(124""1 N): "t 150) :1$%

0$-54D'&,1%7,)+ g5-$!>1@CI@ K*)&IK5*('&,)&%5'+$.1K3)7&
0$-54D'&,1%7,)+ g5,6!>!@C@ d/'(#KAS$)7&.19/5#KAS)7&.1K3')7&
0$-54D'&,1%7,)+ d/21<C.1@C@ d/'(#KAS$)7&.19/5#KAS)7&.IK5*('&,)&K*)&
"/(8,1%7,)+4$ B&6!@=.!@C K5*('&,)&.1d/'(#KAS$)7&.19/5(#IKAS)7&K*)&!

O
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N$**/—!O,&-P9/,&!Q!N5-&'!%7,)+*$* O & 0 9RP}
!

!

!

<l $,&()2$19)V&EBIU)Y*(&-7$H3 (HHO5-. 196& (18-8IB//- |

"% ND<":"WDH  DFR"():10"k$ICSSUiDL

B/l | <.Ak=km! L!

%&' (! L@ k>%h! X<l

95-1 L.<I@.CCkeh! XACLC

! i !
NB#:)%0""iQaH! dHR" () 110" L: SIC$$HIDL

%&'(#Y B//- | <jA.CC&m! XLLC

%&'(#Y195-!  L>CCCC.CG®)! XA<.CCC

"

ATHS$I5*$8IRI<UIH)-($'1(/14&; SIS $H'S+'$*$-( )-Ol(HSIO5-. 1968 (#1&-81B//-11) (#18)&A$($*/3ILk>144 1>kl44 188!
L>144 :I"#$195-1)*+4&, $1DBXLAB/,8!$,&() 2$!(/ (#$1%6& (#1&-8!B//HD$7&5*$!/31 (#$14&?) 4541 V! (#$!<U1+)- {5, 8!
+)-(WHH1$28!(#$1%& (#1&-81B//-1& ' $I*7&, $8I(/1(#$) 187 (5&, F)VEH'S, QI 2SI &-/(#$' I"H$19"NB), S (#&(11$!5*$81(/!
<UM)-(1(#$1+, &-S(I&2&), &DIPHI (H)*!, $*4/-1+ & #SI<UI+)-($81+, &-$(*1$'$! 4&8$Y- 1&1],()4&:$1@mI<UI+)-($!
1)(#IONK!3),&4%-(.1+)-(-0!1&({@LCNZ!I$?('58$'($4+$'&(5'S.IKCNZID$B!($4+$'&(5'S. HABNAI L&, (#) 7;-$*1&-8!
C:@!44!,&6%'1#$)0#ESI9"N!3), $11&4-+/($8I(#$$1()4%* WHSI*)V)-Q&* 7#&-0$EB& 7#1()4$--8I(#$!+,&-SE11$'$ !
+)-($81(/|(#$!*)V$10)2$-E.D/2S!

|

>:h5'14/88,/31(#$! 95-.1%& (#1&-8!B//- 185-01&}/,&'1&-8,5-&1$7,)+*Y*I*#/1-1D$,/1 P

Solar Eclipse -

715, "IKIC$6" (i$0i+ . %i/) , - E) WBICSSUN . , 1650)i+$() £ %6L! . %) , 1/ 0(124""t
LG!"#$1%& (HEQ'$S-1*+#$'$G.1B//- E*4&, 1/ &-0$*+#$'$G1&-8195-1E,&'0$!
/' &-0$*+#$'$G1&'$!&,)0-$8!85')-01*/,88-81,5-&'I1$7,)+*$:I"#$IB//-1)*]
D$(1$$-1(#$1%8& (#1&-8195-185')-01&1%/,&'1$7 ) +HESS3(@- B H#$SI%6 & (#1)*!
D$(1$$-1(#$!B//-1&-8195-185')-01&!,5-8'1$7,)+*$IE") O(BG!"H#S$!B//-!
'$2/,2$*18/5-81 (H$106& (#18-8I$& 7H!'/ (&($*1&'/5-81) (*1/1-1&2)*1)-1/5'14/8$, !
I31(#$!+, &-S(HE*$$1%& (HBI/Y%7,)+*B/2G.1&-8! (H$I%&' (#11) (! (H$!B//-1 7&-!
'$2/, 298 /5-81(#$195-: IKI*4&,,11$)0#(IE1#)($!&"/1G1+'/2)8$*ID&, &3H!
HSIB/- I"#SI+, &-$(*11$'$I*5*+$-8$8ID6I*4&,, 1#//;*14&8%$13'/4 ID$-(!
+&+$17,)H)S TS (H&(11$'$10,5$8!(/| (HS1*+#$ BI8.-81*5++$-8$8!D6!*()-0!
BIALIBIH()+* IV (&-TSHBI(HSI+, &-$(H1'$, &) 28! (/1/-$1&- #S1&'S!-/(1(/
*78,9:
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B ASICS. Biophysics - A Step-by-step Introduction
! o to Concepts for Students
:\I$**/—!O,&-P9/,&'!Q!N5-&'!%7,)+*$* O &0 9IRS

LO0S<2)TI65I71(" 4
1

!
i
L0A%SJ("65" <""%:#

H$!(#&-;! O'/3IB) 7#&$,1"/2$ 131U5;$!]-) 2$%)(6! 3'! '$2)$1)-0!(#)*!, $**/-1+,&-1&-81+'/2)8)-017/44$-(*| (#& (1 1$'$!5+$8!
(INA+12$ IHSHS*S-( &O)/- I"H)*, S/ 1+, &-11&H1") (($-181 +&' (/3 /&S I TA+&T (*I/3'$*$& TH*5++/'($8ID6!(HS$!
d&()/-&,197)$-7$1e/5-8&()/-15-8$'1i'&-(1d54D$1ZBBTIL==CI@A(/19:K: UK -6/+)-)/-*.13)-8)-0*.1&-817/-7,5*)/-*I/'|
'$7/44$-8&()/-1$2+SHSBY)-1(#) ], S/ 1+ &-18 'S (H/*$/3 (HSI&5 (H/+18-818/1-/(1-$T7$&),61'$3, $7(|(#$12)$1*!/3! (4!
d&()/- &,197)$-7$!e/5-8&()/-:!

d
L.:ES$,#i

[

_$D$77WI1a/0$1//8 !
O'&((197#11,1/31%-0)-$$")-0.1Z,&**1/3 @C@ @
U5;$!]-)2$™)(6 !

|

é#&'6-! K:1%-8/1.10#U:!
O'/3$*+/1/31Z$,,1)/,/06 !
U5:$1]-)2$)(6'B$8)7&,1Z$-($!
|

ZI+6')04(Ip! @@ TIB!")/+#6%) 78, 19/7)$(6: K, ) 0455238
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