Ol 30 2 ouil LIS 308 il

(s olin Olkizr w0l ke 0392 )3 988 Conizy Sl 4 a5 L
Sy 2l 3 Wl 0 Ol 4z U slall ) ()15 48 2 59
CABly SIS wb poke saiid; 53 Joanss sl

plod S 38 oyl dlews ol 4 b Jlses ol & ey 51 3
£ Oga (Kan )15 3525 Ol el 5 Lo plas 3 48 (53505585
Csly oS ale 5 35S0 51 ras S5l Lo Sl .l 4l
S Bn (Sen o)l 5d e il slaop 53 Jolus sl
bl s sl 65 b il (S0 i S5 el il psle
s fon g ol dala |y olesid 5 ole i ol
Q\)‘}Ju:.?bj Gl Iy L Canl 5 e pl.p das e ol
bk Glaedids Gos 5 ol Gros &l psle 5o B asily b o
sl ansls el 43;@ REH PPN PR EIN ER T ey
STt W5 pbloadl o 1555 bk byl 5o
Ll 5o s Ol ale anslr sl ) 2L psle a3 (shiedy 5
ol gl e 51 S S @S bl oa dles ol @ L
K (,._,.:,L. adls Cas ol 51 GBI ar 5 sl ol 5l e s
oolde s (’“"‘4“:&5" Loz “.,_,.ZL o3 ool o3 s il aals
S, 53 Joans Gl o SLepSSl csipel 215 123 sl 5
S bl aly plp

i el al psle Olaasie oS cl 0T b Ji6 g5
I i Ll ol o 5 Ly sl @ ale a3 3 3131
5 Splaneplie Asb anls e slaasliy oin 5o )
Llansls wb f}l‘; ol |y e gac e 5 sadle
Sl Wla cays calog s bobaadl o @15, b s
Al dsb 55 linlie o alSs 3 o 55 35700 SIS
i 5 B Wl s w s ebple 5o placins sbal uals
0335 55 2l gy o 18R b slsdes) dl ol bt eons
Wb e o 1y 528 (53901815 s K03 )L il
A sadle |y 8 s o\)\La;;-‘sSM>‘j}.~wu\;,é»j
015 sl o 12380 oS o y5bnl 53,5 onlys o dalis
et o o2l 53 e Sl oty Sl e 53 ol T aals

th International
I p I'\ O 5 Physics Olympiad
S0 P2 ool aeylez g dlxiy
Isfahan University of Technology | o)l éuel isiue slSuisls

21-29 uly, 2024 | \Fo¥ alo oloyeA — alo yu3 ¥
www.ipho2024.ir

3 1Ol Bl Glodiiyy dy (sEgman g s>lg Y I

ol odid ol JC‘}\J

el 33l UgyS 0398 sgo)l caniss [ ==
)J}:J(j_l& o)\jjgbu})‘}_akgﬁ)ubﬂ)_:é:dfﬂm sl Lo,
)hiﬂwudbjjléJlj_»y't.dl:)sbgﬁ;'-mwblw;&g
Lo laol&ails y3 g ts mms oyl 1S a8 tils sla g 2s
)JLAGL{_&}‘.))J?})_&A .&u&&&&:ﬁé.ﬁiﬁ))@j) &cﬁj—’
Cdm)> L) g5, b 05 Bolias 4S9A d\.wd.,a}ﬁp) Il
An3 oo 0L (23S oz Laol&tils 5148 ledlbol & a5 p Byl ol
}ogh@wj)}»TdLE\@ﬁ) nsﬁdi_.:.»)lfz 0932l Qyj]:,._.&é
b bgy e slias L3 Bue B 535 05,5 il olay QTJ}yTQ_.&._S@:—
B0 13958 gl 3g a4y pBsae ol 538 elin palSus I
Waol&sls (Slacygml 05 (5 gz b 8V Fe) Sl naons 53 Jlas
il S5l LB olss Al sl gt el g et 3Lz
w sl lams blo das s Ol ol oy sy bsyie b3l 5
Us,S 093 31 3 ot ST ot 550y (Sokr 30 S0 Ol
Sl 5 3515 3525 S 0080 b 3313 39 et S 3300 5
ol 4 el ol b sl & ol glie by & 55 8 55 by, i
2 s obsal kS palSL bl Sl byde 2alS 4
Il 55 g3lome sla gl oy s 5 O o oo b1 55LeD
Jx&)pé)wdu&uﬁjgﬁ>l>’CJL'})Squ!L.~.c,_.~IL'})S
I 2alS sy 00 Le glapllas,n; ol o bos o Olie 398 a3
) >\JJ'C)¢_.2)'}JL3LEI@¢ Sl QTU:._.l;.u .39105,S
o b e Olas i ol beanils pals dl of ;s r‘u‘jﬁ}‘T
w gl a8 Jlu sl 55 Ll o3, STy (2alS dsys 0 Lapllass;
SN B sll olen s (Sl ales Lo 5t 1S (6 ypma g

B, S Olygs

39450 3l ool 39 3930l S8 ile Sloeadl 0393 Lo g0lin o iSuiyS oy

@ 556 Sl bl w35 o (Sl SIS ol ol el L3S
Ol b5l e izl o o sl 5 i i gDy S Sme
Li el alos pan s KL ay Ol ailise dgs aS ias (-l>,_3\
I g 2 Shnslssa 2bnl SaysaS 5l 53 02l 50U
v s st el e Sl ol iy ¢ lag) diile LaypnST5) 5 ol
Jols aS Wiles,S w85 558 F7 29 093 ol )5 S s w el
5 oo ygdS sy e

30 4 oy e diledy Oll 4 588V QEULSES S 4 55, b
o agam a3 55, G5l g o SETsLonedl Ll iy
il 3yl 13 g S (53 2 ST 34585 331 L5 2S
NP UEY YRR EESPR | [PNCIUIWI K P PEN R EL ST T WO
Sty (S S 2 5 b 35 Sy o o S L Layg S
o o 5 V¥ 0 S535 5 350 251147 Lo ey i oy yguin
3 P Oligal 13 Sl a9 428 A L) 5 S agn s ol
gy azaalyz Lo sl g slcadl sloyso ol yo S5 4y yo - aSLapis
Sl (,.;)J\.:« JJ;J,S(M:J&) Ll andls je (ool al s w0l
Ol o il e pld3g el insai 1S ol e5ll oltalacly
5 GAI Sy & Lzl o S oo 5 ol (sl Sl S
5ol ols e ol LT 55 Lo 45 S 808 s 05
sl )3 amnyd g 4 L3155 oo 5 o3l dialit |y g OIS
Ligd ol

wo g oo s 53 5538 Gl 2ladyglis a S sldl 5l e
Sensls dalgs ol

Sl b oS ol Lale a b b boloal s ags S
LayeiS Glaatuar a8 Ul B ogd oo el coygn ool 55 OloyssS
ol ol 31 5 438 KK b pade BLI Al cdipd o igmms
otz U315 Ol b 5 iy Spniie Sy ale S ool
080> S 0y i 53,01 40158 SBsel 3l oS osbga .25 Al
L3 2 S 5 Gols S b o o e 48 s 5 3580 g S
A S e ol s el ke S IS il e 5SS
(2388 2l By T a5 o gladlor (b s oS sl age
ole by s DBLEI L ous Cely ole glaslagy yan
239 3ol atear s Slag s 5 LapsiS o ele OSTRSl |5 4 s
w0 lage 31 Oy L o sl 9ol 40 Lo (5l ol Kos Wl
legm Dbk 5 a8 I3 OlaygS & s 8 I L5 s
B33 By Jals pl 53 A3l Ssline aS Lol i)ls 35 S
5 Phld amaler S b amalor iy SGo5 515 Al Ol & aypiS
Aalys i ol Loz sl £33 0 fan Eloo 5 03 ale
Sl iz slaesp 53 pode sdaze (SUaylS 35 4l o3 508
S dals I ez 13,5013 ULl 0l o 55 505 S0y
4 o (531 A o Ls sl ol 3 s ke 50 31,50
S ol 8 55 Lo 5 i Wil B Lol 358 ol 0l 05
534S 6oldlodes Liwly oad 5535 dalis Soe B35 cdinea Jlad
o3l S Ll e SB35 48 dinas 0 cslodd Jlad sl
ke S (Glepmn Dl il Slgedl ol 51 Sl 550 e IS
Al e O@uﬁjﬁ‘;}&u&)ﬁj 03,5 o |y 315 demmg 58
3 iz glaasye 53 OlopgtS Kenp 5 s dln S Wyl il
e Loam (QBULS S, 4 ol Jlomys ol sl plasgs jpaS
Cilnses glac st 53 5 55 dialgs oLy eiS ol ;5,108 36 5131
S35 0bd Ll 5 0l 53 il pgaam Loz il i 5358 00
A3l S 525 e g 0l (gl Ll o 98 Julyb L

.

4 il 0131 Bl )13 SShaly a5 550 o Lon e BN o 5 55
G al gyl sl JSb 4tz oS ol O )5S js0
oty (618 i o ool &Ll 31,505 (g 31 ot s ol
4ﬁ\n>\>€L>.d‘L.;)ﬁL§L&s:,\.'>L~ﬁj Silwoslo sl mlacglesilosls

s i by oo ol Lo L

Ioﬂbég‘.k«o:dﬂé}éd&kﬂé«o)‘sbguﬁﬁéé&bbw gl
D51 503 (S Dl sl 53 iad ke 259 sl 5lns
33 QB\M»:Q@@\(.&J\: QM;.:J"@G Jbeslas, o e
3 b Sl e el 51 i s el ke
555 5 e e S5 Pl k3 sy 25
wuyul‘J)b>ﬁjpﬂ&u§b~)uju\.¢w\jgj@,bfof\‘5\ ’
e I s el ool 35 Bl sy oo 155 45528 Lyl
oS Sl S o ey 0L S 313 (gl S el LSkt
ra laandy (Fn s (G S Py Jre dbl A SN oy oy

(RO FCESR RN ot
oy AUl al 3l hmams 4y b Juindl L)l g gugobnsagidl 3l
oS Jaslop ey s ammebaS bl cnl [ELE 33 05 sazpze
Sl o a5 4 a8 ol ol 051 Ll )| L 3ls censls 3yl
oy 2 oS el L3I ke s sl slas 2,15 (650
54 (6ol o 5 (60l L 1S Dol
il Sn 51 ool Al Sigel oy 53y e S bl o L
2538 Blowo & 0I5 o0 333 45 iy a5 ol 0 L dslul 5 )l iy
6_5tt.ﬁ)‘.}‘\LDU_}}:\ALJcm;.ibbé.l.&_)&g}).h})uﬂiiwa_p.C‘;'-‘Jj;»
Slyleyg 53wl gb aslolus rygmee jymenslon] (50 dun :sls asls|
ol 30 DTS bl o 255 5 oSS gl oSl
3 g Ll ok (L 5 02y sy gl s 31 iy oS

Sl odd Kb slvadl OBUS S, Oljs )93 S WV 31 e O

.r:;S}L&«T:l:.;.»JUl 033 ol 2 oSl sl
5335 8 4 3T 0l 555 53 (9 b Slall ol g JLs 00 350>
4 spn 4 45 L3S o S8 055 Ly 51 (939w 3l Jyl (slad L
Sl 2 Jlm ol dnsy 132580 3,0 008l Bl dblolglslus
S Ab Ve sl Jassno 5,8 0lpie s oo pman g s03gs sine LS
3356 adsl (sl Yoo Il 55 58 5Ll dsS o eSps sloall ol o
ol el (155255 Il 0TS s a5 ot b 5 421555 0
DTNl elaby Ssme ) Soo b pandls Olghesl rnins ol Kl >
Sodhas Yo Jlus 15U S (5,e8a0 s & - ol ix sl 38 e x|
IS 53lome psem 525 TYY 5 Yo\ Il 55 5 i S5 slocadl ol I
@ b iy oy 05 598 @0 Gsae ol 5 4 IS 5
Nos s Ug,S Jods 4 sbonadl ol 31 sl 53 LG 4y dals 4SSl

b il Sle ol sl Sl

o Sz Sl 3150 ol ok s 032 W sl Sl e
Y 4

Ssd 42,8 > ) SYlges 31 e 3 ladbu 4 s sl ol
Sy S s iny 1l Sy 035 ol St Lo &
ORI 30 03 5 30y 0kd e Sl s e g0l 5 4288 555 4 5305
35361 3 a3l ¥lpan ol b S b s e iz
S el 535 (S5 g b S ol e s 5331 o men 5
(bl 42303 (695 g M}&ﬁJJljﬁpwyoma)ﬂf‘C}
S AT VST TS WICTINPPYCE VR POV L CF ISP W
Jluscslocal e S oypn Jobs dslul g oa o025 ¥l
plod S 0150 b et (215 438 Cpge 1508 53 3MlS 53 515 00
GSKar Olgial s ol Kl 1 g5 ol 53 il o sale 05,5
.A.Jwt?)_x._.@_.:‘qg&wuum@uﬁ;jwb\)wj
Llazsls gladlad yg 50

Sl o 4 OlayptS Slpes a5 b sloredl Sl ey93 ol (S
ez (SlaystS Ol fundaS sl O plaslocall cpir sl Sl S
"\""Sd‘ C,.SJ.:: Qb: Lw\.}'}.a:ldﬁ ] Qwu)?ﬁduw,:@_g Bty Ly
Ll H,su..,‘.s)ol;,;TJm;wJa_,,;u”.:so.\gswm;__,s\j
ol giS ale sl o sanaa .8 bLs)l 5 Kab Ll sl
cobads s Madleyo Db slawly 13 il sl g 0l G355 oo
wlpsbe 355 A sl olgall 4T K0 sy 5, ol
A IS Ol s _oade Ol gal 2315 s oD ala 3 5o 2zl

Sl 558 3a3 az Sliges Oyl eleradl 310593 0l 53
o 45813 335y iksen S 4T3 5 ol L
3 01l 55 5 5l b)) (slayssS glessSen Loyl o3 ez
45 ol oy A gl o L 035103,5 i gl oo
L5 gl s 3587 S sl aslinslid (glai | S0 5o
Moy 1o b B ol LSS 05,3 (6588 5o LaypaS B s ey
3y Jlsl sboadl e dizalgz oz Ll ailinlee ek slal!
s il Lol eS8 Jlis Calises JISCaT &0 ) s o 5 03,5 Lo
50130 g o Gl 53 K03 Sler olgall oy (sl 85 e
BBl el A iz s (ol 02,8 ) 5 55 43S glnels b
Oloszed e 4Gl Juds & Wil 5 31 &5 sl (sl 529 YYY It
M85 g 5558 & 5 1381y Gline gl Sil K 55 gy

I )

o015 09,8 K>
Sl 31 el ol Blyime Ol B3 5 S WV 31 ks 5500
ol 4 G g ook ol o e 53 B ok L ilibue
ol 513 g0 LT pony Cygao 4 5900 51 4S (63195 . 05515,
oS AR5 358 18 Olghesl amo ol KSls 53 sles AL
(UGl romen 5 0Lkl (el o 53 Sl Jos
alides 6\.&)}-‘&5 Dby‘u:.'»l.: QL'}:A 6)9 a.ﬂ).: Gl CJL'
oSS oliaal ols y1 085 etS gl ly o p linab 5 AL
Slogge il (S-S dals wald on gl Feyl slac Sl
0920 bbb Sl slenadl ol 095 s lgzr elomiy o)l y0 a5 6
Y o,aju:,;'qpﬁ S by esls ST oBuses,s e,
72 0% eoke pdw 53 b Olgel 255 5 39 0 Jlos als
dw (525 e 53 andldias C“L" coddpend Mg g3 4y ol
Sl s iy ke Bl 53 yly O gal 2313 300 e Jlges
Sl L9y 53 (Jool e ggn 51 (SO S T | LT amny
b a)ls T )lasl 55 (glodiSpmas i limb 45 sl
b Gln st 55l digils 45 gw ool Hlgu
o il gads (glaslisg) o S line diBlgS s 9 it
o el S0y M el 3] o aprasly (555 of 5!
Hlg plAS)a B 35 g0 Jlas goeas Yoo Gob il eygs ol y3 a8
aslsl ys s 513 65905 590 Iy eSS, durg dla‘c.ng
ez elmy (65155 4iraS s (53Ul ety 3502us Bl 4
bl 5l 093 ol 28508 516 o) S Sle slepedl 090
153 So3d 032 e Oligal 2013 31 5928 Slioe cmnl
oly o 53 (535 (S (831K 51 438 4 oS (g1 Sen - s

ol Lol g 2ld8 LS 690 ol 31 01l B 38 pgno O
Ol 393 0 JLis _gwlows ¥ 4 a8 b K218 aem 3525
R e Ol 3 b 483 53 4 S5 3l s ol

AL s ke g5 BLSH

pale wiylig e Ligel Gi2sdolis 188 JSiae e sl

EIdi 3e0S o9 Do big 35 90 B g g pwid

obez

Smlodd i Esiae eab B cadige 5 slaan
> B 5man ish Gosasd s mand plu gl (lasl a5
Sl S sld ansi S0 oy o 3o iS4l
GLacssled o 53 olad g 53 2 san s 1o S ode islae
MQ,:.)\(ap‘Jﬁf@j)s\)¢>f§¢3>bflm4§;fldjl.g)\> Sala
3838 5 Ol Gl (oS 2L (g elimanlin ;abs (slag sl
23 0881 S50 1393 (55 e ad Ol i 55 Ve oy Lo i
Ll a3y Ol agrlyo ST S1aS 215 5y S (6558 sl
Alasaals sl loaiah bl 5208 o S
il 4l e pas sa s agrlse (ST caas Jli aon
Bl g5 ke Q}L«.»n:;l;ul;\ﬁy«.;}_.Zdal.@j;,,.__.ﬂw
w\;wl&b&gbéﬂwszumigldjl.w\a>}v§)(,.€_a
S5 lanll 5 gl osian isa s i aSl £33 003,83l
Sl o Sy 5 5 anng 093d & o)Ll e iy ol A PO e

ol pale g jansa

Olgmils Suig Sl oled g s9:65 gl gly2! [
uoti»@,é»Jl}»»v'cw\;p_;e)b«i'@msx«*w;g\rp&w
g & Olriils Ol 5 ppua an8dS Il 51 513 4l e
Lot e s )18 ool atls U 0l s L350 (S8
pke ol 534S 35 oo Il anw 93 GBI (ol oyl 20 o3 b ey
il e b S ol 0Ly 55 a8 tils Sl s 500t o
arslgaScoul 63,8 ol n@l:a),:_,.f)&.\q- CEYWPIPtH
Pl g Gilwdiodsr 123 o5 a0 (SisprSIOLé 5 g
a5 plBl (5350 50 @ 55 B e Laol8 il 31 3 5 1S I
Lol )58 53 03,58 Dyt 4 )8 ol 58 I il b ilen S S )
.Bl;._b'lVﬁ%bjsjl;&&}%ﬂ)\sw\é\}?l»::b sl gl cawlodss

2319 (SS9 Sl b g oo wolib gly>! W

I e be;
OGS 0gyS )0y
ol o35 A nd S 3y o 5> o (lag gy s 53
JMQ)jJyﬁdjéw)abzﬁﬁl_ﬂjgu\gl_j}:ﬁr}_b
58 Sosaer el Ol ysils sleadl 5 (65l ade cislas L
A5 et 390 gy p 3T S5 s 0 53 35 iS (Gladsliws A
‘LAJ)jl;_u)w\@)_xj‘.bgju MM})@ py—ir s
a5 ke ol a8 S ypn SalaBl s 3gpel Oslns (o) il
s ol&Kasls el
ﬁﬁbb&ﬂb&ﬁln:@fﬁ}\) AW»‘G) RSP CINRRA U JE REN Y
Erman Esr g eske el it Coles,Seta pogtan
S ran i & 0l saedils a5l g anils Lol Bl el sy 5
Hsbaand ly b lums dii 5 o5an isr) Gl 53 oo
Al 53 358 e Lozl VY Dl slasgn 51s sl 83,8 ol i
S5 oml gyl aS 0oy Jolansllaansy plua 5o eonas Son
o B ginmn yeh & SG05 andy Ol Yo ard S Jlw aSul olo b
L;Lh)ngM LieA Slgrea .L_.Sj:);).::‘-l L;La:dl..ﬂvla» iodS ol
sl Sl jin egian isn (555w o u\‘au‘alzg.ﬂ&}é-
i a3 o Bgal g 50 (opman a6 ) s 45
DR b sl 5 el (5,850 5 a5k (alk}gm.wlw)ﬁulfu
03,5 LS Al 350 5) Cunnn s psle Syl 5 LSl sslace
O3bre (S 35 b Aol 5 O gl (siaslyi 5 gl Lol 5
B2LBH ‘;Lﬁ &J::)}ATQLA\JS\ £53 557 23;@)—23 r}.\& lig ‘;.:I)}FT
S5l by aan aSul a5 b s sl gl (Slsioen 55 o ginn
el Eynan e b (glwimnline 4 5L cds s osiiae
J.:.S}?)jm cfwuﬁ}hjé(r}lﬁ Q)bjwab\.,\i‘jéd)}la@
Sl ol a1y 55 s Jal g 5l cadaly pan 55 a8 o lsies




