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U~GQYt~lOk~tUJJLQ~QtlDtttt-Q 11kY 00'1 Qtl1t-~Ut-GU.M.GM¥L 

11ttU~U t-@Q~U.tlU 
... 

t!f\kG~ U~GQYt~lOL~tYrt,Y~!.tQl 
.. 

t-lt!.t~ti1YilfJtUlJn~uttlUlt~GLR.UUGM.I :::> ~QU g V t-GQ~U.tlUUtltl~M. '9l ' "" .......... -... ,., "" ... ... l 

91 

.. Uttl -=::;::.;;.::::;;-,..;;;;. 09Sl ~ft~llfltU 61 ~~ .. \!l9flk 
SJ.31N ' 
w lA, t§ ~~.QLUUlU.~ S 0 lft.~.Q~t 

'M. 0£'£1 -0£'1 I 

LM.!.t 
" 
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11.30- 13.30 u . 

., 
ilun-a1m·nil~tl{lmmtflii ~.:~u 

v v 
fl1 UWUli"UU 

B 

------C 

~-~--A 

0 

cv .q ' Q.l .q 

3. tlVI'llfll'lltl~tll'l B lllflfl11tlVI'llfl11Ul~tll'l C 

4. ~VI'llfll'llfl~U{lMtllliJUtlllfl~li"Utl.:i~VI'llfll'llfl~tll'l B U'tl~tll'l C 



11.30- 13.30 ..... 

w w 
o Cl.l .q .q o f! I o Q.l r:1 

fl. U UJ UI'U Wlf'U lJ'illU1U tl~ g) tlllfl11'Utl U ,_., flfl11U UJU fl Ul 

eu. m1nKuth~'Uff1u&iJu1fim1~1~ur.tflt1'111u"HtlflKu~luu~u 
I I " 

fl. u11th~nau,o 1 ~1miuaunuun1u"Hannu&iJuu111fln&uu~nhuu 

I 
~ 

'tHlfltl'U 

il 1 il euat111,_. ~Oflg)tl~ 
'II 

1. fl uu~ eu 

2. eu uu~ fl 

3. fl Utl~ ~ 

4. fl Utl~ fl 

5. eu uu~ ~ 



'j'l1Ul'lfl 05 l't1tllftlUVIi VVI P1 
I NIElrS 

CLI "" J .:! "" J 1111Wnoaloumon1Sllrww1oni (OoArllS-) 
1Ut>l't1VItl't1 19 flllill'Wllfi 2560 --~~----- 11ill 11.30 - 13.30 u . .. 

I 

o G! 91 !'I "" ..., J ~ 91 t:i "" .:!! 
29. fll'HUVI&'H A B C Uil~ D luUNilVI.flQ.IcrJ't11VI{Jlflfll'jUtlflUfl'i:l'fi'j'jlJ'lflVI1'i'j6{Jlfl 

fll'j fl~U JlJJUA'lJ~UllJl'j 01h ,tfl~1h~ lt!'lf'l1 ~~fll'j H 

A 

B 

c 

D 

A B c D 
.. 

1. LPG 
0 ..., t:i 

lllllllfllVI CNG 
q 

{Jl'j~'lJ 

.. .. .. I 
0 ..., t:i 0 ..., ... 0 ..., I .:!! 

CNG UlliUfllVI UlliUI'lJWlfU UllJU'Hilt>illl 2. 

r:'l 1 J 
.. " 0 ..., ... 0 ..., t:i 

Ufl'i:l' etf~t>il UllJUI'UlletfU U llJU fllVI tiHli~VIt>tl 3. 
.. 

r:'l 1 J 
.. 

0 ..., ... 0 ..., 

LPG UllJUI'UlletfU umY eu~t>il llllllliVIl 4. 
.. 

5. CNG 
0 ..., q 

lllllllVIIetfil LPG 
q 

{Jl'j~'lJ 



11.30- 13.30 'U. 

fl. fll'l AN 1, 'I·U~\1 fl~N~VIfltucrl'tfi fi''U~f.n.J 

eu. fl111:&'t'lueuo~~1·tha:alu~&iluN~VIfl'w~\llflfl11fltu~,,ru~ufh.U 

1u~VIirl't'lfl'l'lll&tlil 
, 91 v "' r! '1.1 .; "' ~.I "' 

tl. fll'l 'lf'Wll~~l'UUir ~fll't1VIr.JU't1'U'n1l~~l'U \llfl&'lffl&'Wll~nflirCJfll 

' 
"' ~ell · ~91... 1 91 fl\lfl'l'lJ.J ~'t1ir ~N1lfl'l:'t1U't11 't'l&fl~iln: llfl'lfl'U 

1. fl ua: ~ 

2. , ua: f) 

3. fl ua: f) 

4. f) ua: ~ 

5. , ua: ~ 
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11.30- 13.30 u. 

uuuuiJmr.n 't'it.IUU't'ifl .. 
D+D+D+D+ .•. --+ 

..., ..., I! 
A ITIIJ ... iftyilflllt\1 

., 
0 

6. D 0 0 .!J B .!J + .!J + .!J + .!J + . . . --+ .... , ... + '\.11 
., 

I! 
~+ D +0+0+ .•• --+ .60:X> 

0 c ... + '\.11 U't1U t.ltl'Utllt.ltl'l 

""' I! I! uuuuiJmr.n 'Wtlil&t.ltl'l t.ltl'Utl&t.ltl'l 

1. 1t11~u fl'lfltl~illu B 

2. &'UililliliJ flillfliJ A ... ... 

3. tiH'nl'll 'Wl'll~U c 

""' .... .o:t .... .o:t 

'W tlil&tl't1il'U &tl't1il'U A 4. 

5. PVC ,lililfliltl,'l~ B 



e 

DtHBfll.Q Lfl:!'.flltlfl!.Ul! Ylfi.QLQU.Qit!'.QLU ~tLellullrttLlleu. ... i' i' ...... 
.. ·s 

fllftrtYUUt t-R,Ulrtt-QQYLU lfi~IQIUQUIY~.QLQU. rt~lfiLD~eu. , ... "' 
0 I 0 

i' ... .. 
'J1 

"' rtQ!'.I1ltUrtYt-Q(1rttrtULU Ylfi.QLQU.Qit!'.QUI rtUI!'.flQQU. ~ , ~ 0 ... i' "" ... 
'£ 

~lfi!'.UUQrtYt-Q(1:U:tYrtQQUift.l lfi~IQI1!'.QUIY~.QLQU. ~llLLYnt ... , ~ );7~ i' ... 'l 

Hflt-Qnt:tYrtNULU Ylfi.QLQU.Qit!'.QUI rtQUQIQQU. 
!i" 

I 0 ... i' 
""""" ... 'I 

~ft.fll :tfl~l !'.LY um:trt !'.QI11QQM 
i' ... 

"' b 
t-G~YO~i QR, !'.QI11QQU.t-QR,rtft.fl!:tnft.l tLY:QUUut:tnn:ttlY 'l£ 

~ lo ~ i' ... i' ·-~ lo ,-

ll 

b 

LDtl -----·--. 09SZ KIU.UlfltY 61 U.BI6U.lQitt (~)~~~~~ i'"' ""i'"'", 
S.L31N ~-) I 

w (,t fa tlfiDLUlflU~ S 0 Ut.~D,lt!'. 

·n 0£'£1 -0£'1 I 

lrtlt ~ 



11.30- 13.30 u. 

' ' 
fll'iAUatiUUU~HAiltl 

ff1 'i ~~hJ'n -mltl~tl l0~u 
, cv ... " Vlllfl'Uff1'i~~~1t1AtJAU~flVI 

,,_.,~Afillfl'i~ 
cv ... ,,..,~Afillfl'i~ cv ... 

11~-:JAVIllfl'i~ 11~-:JAVIllfl'i~ 

., 
' ""' 0 ... 

, 
,,J,tJiir.~uutJ~.:~ ""'~ ""' ... 

A ff1'i ~~~1tlff'U 1A.:JUA '\Ill ff1'i~~~1tlff 1 Vl~fltl'UffU~.:Itl! 

' ' 
,,J,tJiir.~uutJ~.:~ ,,J,tJiir.~uutJ~.:~ ""' ... ""' ... 

B Vl~fltl'UffU~.:Itl! Vl~fltl'UffU~.:Itl! 

' ' 
,,J,tJiir.~uutJ~.:~ ,,J,tJiir.~uutJ~.:~ ""'~ ""' ... c ff1'i~~~1tlff 1 Vl~fltl'UffU~.:Itl! 

' 
~tlfflUAflt11ft'Uff1'i A B U~~ C ~tl 1~AiJu,tf1t~"1~ 

1. 1Hflltlff1ll1'itnhff1'i B ,tflnv1'i~tiVI'i.:J 

2. ff1'i A ~~~iJu-wtlautUflfll,'i~ n1Uff1'i c AiJu,~utUflfll,'i~ 
' 

3. ,flfiun-wu1uAtJ~tlflX-:~11~tlfl'i~~tl.:~tJ~~~iJuff1'ifl~tJA~tl1nuff1'i A .. .. .. 



-
n~~n.ft.n,tequpmLtcn~u·.~leLtt~tt-G~ v n,teLtt tcn~mnvq,u.w ·s . .. .. .. "' V rt,teLttrt~nm t~l:'(!tUf't~t!ft.UU.H.,tCLtt H.~I~H.t1foU .!1-V rt,teLtt "t:' 

A A .. 

H.ULU.It~I1QI11 t1.11R.I ~.tUI:'QR.~l'!rJQ.tlYit .!1 ~l'!U :) 8 H.ltltt "£ I'& I I'& '071 1ft I'& ln. 15 I "" I'& o 
. .. 

~QU.U.U'I~.trt.tUUGL!,trtk"l¥~li1&Uf'k ~ ~l'!U <I tt,teLtt ·z 

:J 3 

.. 
~.Q~Ull1t~l1~tt,ten.t~.tUt! V rt,teLtt "l 

a 

. . .. 

rtttlrt , Q 

.. 
) 8 

"'-.. 1:-Q~UOitl ~ln.t.l'!QR. 
15 I ln. y-15 

'rJ 
Wile 
G 
~ 
C) 
ee 
~ 
G 

" SJ ~ 
...J 

tMtt~rt,tCn.~~r.u • 

tMU~f'~"'.l'"'~~f.U D 

0 

01 

Ol 

0£ 

ov 
OS 

09 

OL 

08 

06 

001 

e => WI 

:=. ~ 
~e 
~ 
GD. 
~ 
:Se 
~ 
Ci 
~ 

£8 £8 £8 
88 88 

16 

~­GD. 
~ 

:le 

t!l:'~ .!1-V tt,teLttN~R.rtQU~.trtttq:mr,p~t~lt~f'k 
A fl I I 

tt,ten.~~.tU~l'!Ut~lt~N.,tCRt~~.tUmLI1~H~"~.t~tt»11M11LtYt-~.l'!Ut!lft1.NULm.tL~~ "1:'£ 
. 

·n O£"£I -0£"1 I .. 
lDtl -----·--. 095l ~I'U.UIIHU 61 LIQIAIUQI'It ~~~~-... ? I'& ""' "" "' 

SJ31N ' 
let IA,t§ ~~.l'!URrJU.t SO Lft.t.l'!!U J'Z LN." 

" 
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11.30 - 13.30 'U. 

I I I 

lilflthfll'i'YI~Ultl~ 1~tlfll'UftllJ'tr111U'ttiltl~n 1 tl'U'trl'i1U'ttiltl~n 2 'ttiltl~il :i: 1 cm
3 

laUl~'"Jtltl'U u~·nll,UU'l11Utll~~lUeU~ 'W'U'll,~Nilfll1'YI~iltl~l~tlU'l11Utll~~lUeU~ 

~ ~ ~ 

n l'l n ~Ult> .:~n 'H~t>~'YI 1 'Ht\8~'YI 2 Nt\ tll~'YI~t\8.:1 

t\'l~t\:: t\ltl A .. 
th .. "' 1 I . A U'll.:ifl1 

~ o ~ YV ~ o 
'YI'Yil 'H'lt>U'YI 80 C 

t\'l'lt\::t\ltl A t\'l'lt\::t\ltl B .. "' 2 I I . . A U'll.:Jfl1 
~ · ~ YV ~ ~ ·~VV ~ o 
nn1 'H'lt>un 8o •c 'YI'Yil 'H'lt>U'YI 80 C 

t\'l'lt\::t\ltl A t\'l'lt\::t\ltl B .. "' 3 ... . . A U'll.:ifl1 
"" " ~ 0 ~ vv ~ • 

'YI8W'HilSJ'H8.:1 flfll 'H'lt>Ufl 80 C 
Q .. 

t\'l'lt\::t\ltl A t\'l'lt\::t\ltl B 
A ,,jU'ii.:J ~'J 4 . ... ~ "" " "" " 'YI8W'HilSJ'H8.:1 fi8W'H.fl)J'H8 .:1 

Q .. Q .. 



,.y, 26 

11.30- 13.30 u. 

1. "" "' 4 ll 2 'tf'U~ fltl DNA Utl~ RNA 

' 
2. RNA tl,.u,fi,-afl1um".i~~,,.c.i,~l1luc.i~u 

., 
3. ¥~1huutltiU".i~fltl'U~-;mlll&tlflt'11hVJltl ,ulVJc.imu-mu Utl~,,j'VJtluniVJ 

~ ~ 

37. fllfl'Jllld~luJJo1~~Nllt1miJu~&ril,t1~fi,~fl1lli\J~ t ,6oo nla&liVJc.imflN11t1fl 

<1nil,tl~ ltlmri1fl'u 6,4oo ftltlmVJ".i) 

1. 1.25 

2. 1.56 

3. 2.00 

4. 4.00 

5. 5.50 



1't1u1'ti1 os 1nmt11uv.i .VI f11 ,t!, 27 
I NIETS 

..., "" r! cl ..., r! .. -.-101'1~ (OoArllSUIOW) 

1'l.H>l't1VIf.J't1 19 flUfll'W'Ufi 2560 --·-·---- &'Jill 11.30-13.30 'U • .. 

A 

..., Gtct "!'I r! 
1VIQ I~UJfl1UU111u'Ut)'Uf.J 

1. A 

3. c 

5. A B Uil~ C 

+2q 

• E 

B 

A 

c B 

ilVI ~~UUllilVI«~An'U (tl'Ulll,fl-fhaiJUtJUd) 

1. A 

3. c 

5. E 

c 

2. B 

4. A Uil~ C 

+q 

• 

2. B 

4. D 

D 



11.30- 13.30 u. 

1. 'Yil~'U11 

2. 
!II 

'YIHCUUJ 

3. ,linJUUUJ 

!II I !II 
4. l'lll\l'MUlfl~~AllJ 

5. 
!II 

aanmfl'MUltn~AllJ 

' ' ., 
41. u~~uuu1~n&'Murn~~1'M1thVIauag~1tJnu,~uil1&fllimr'lla~a~~at~ 

1. u~~, ... Hh 
I d 

2. u~~ut~&'Mllfl 

3. u~~lut~tb-:~ 
"" ct. t! I 

4. U~~U1lflllti~U'U'U88U (weak force) 
... ct. t! !II 

5. U~~U1lflllti~U'U'Ul'Utl (strong force) 



't'li&l 29 

11.30 - 13.30 u. 

----------------- 200 m ----·---------~ 
! B 

! c 20 m/s 

! 
120m 

<:t I 

1. 1[1 B [I~ C fltl\!1[1 A 

2. <:t " ..., 1[1 A Uil: B [I~ C 't'f1tllJflU 
.. I I 

3. 1[Jcrl~il'tl~,U'I1UHUniJutlfl C 

4. <:t 1 ... ct 
1[1 A [I~ C Ul1ill 10 1Ulfl 

5. 
<:t 1 ... ct 

1[1 B [I~ C Ul1ill 7.5 1Ulfl 



I NIETS 
~'""l'tfl 0 5 l 'nlllft l"VIi ~ VI PI 
"" "" .! -=1 "" .! anwnoaoumomshw1orii (oolimsunw) 
1Ufll'nVItl'n 19 fl'-J.fll,.-.U fi 2560 --·----- l1ill 11.30- 13.30 u. ,. 

v 
-+ 

.o!i <I " ... ,.; " " ...! 'tfltltJUI~fl;)~l't'i'U flflU't'iUVIfltl~\J,.-.U&UUU1&A (ill'W'n 2) 

1. A 

2. B 

3. c 

4. D 

5. E 

I ..,. 
.m..-.n 2 

v 
--+ 



'tn~l 31 

11.30 - 13.30 'U. 

y 

i 
60m 

80m --~ 

1. 9.8 

2. 10.0 

3. 13.3 

4. 16.6 

5. 32.7 



,.u, 32 

11.30- 13.30 u. 

1. ilV~lJ1il m 

2. ilV!fl11lJU11 l 
' 

3. A~lJfl11lJU11 l 
' 

4. A~lJlJ1il m ilV!fl11lJU11 l /I 
j 1 

l 

: : 

~ ' 5. ilV!UtllJ't'til1)VI'\ltl~fll"lUfl1~ I I 
!_~ 1 m 

atJ <n> 

' ' ~ _I v 1\JLMV..:t cs v 't ~V ' 
46. 't't\ll"ltl.!llU ('\I) ~YlU\)tlfJlJUfl1~ &'U AV!fl1~'t11~tl~U'H~V!Uil1Utl1~~tl A1ill't11~Ufl1~ 

mn~lU'HU~ A ,tJ B AiJu~n·heua~nill\llfl B ,tJ c 

1. 
1 
2 

1 
2. .J2 

3. 1 

4. .J2 

5. 2 

"-..._ 
~ 

U1J1"-II 

atJ <eu> 



1't1'tfl't11 0 5 l'Yitllftl'tl'VIi v VI fl1 
, - NIETS 

"" .,. .! .q "" .! anwnoao,.,m'ISilrwwiont (ownsuma.) 1U0l'YIVIf.I'YI 19 fl'-.lilll'tU!i 2560 __ , _____ n~n 
q 

Sl I .! "' "' 
l'tYUNlUtJUf.lfltlH 3 '-Jtltll'-.IVI1 

1. 120 

3. 50 

5. 30 

1. 438.4 

3. 441.0 

5. 444.0 

1. 20 

3. 80 

5. 160 

2. 100 

4. 40 

2. 439.2 

4. 443.2 

2. 70 

4. 100 

11.30- 13.30 u. 



, NIEliS 
"fH~l't$1 05 l't1tllftl~~i ' VI PI 
..., .,. r! ct ..., r! anwnoaounmlSilnuwiorlli (~) 

1't.Hll't1~tl't1 19 flllill'W'Ufi 2560 --·----- !'li'll ca 

' ' ' .o!l I oS 14-.1-~ ct ct 15 "" r! ~~ .o!l "" '\ 
50. i'Ul'UUUI'Hilfl mnllltl11UO 1.5 X 10 U'J"l~C:U llJ'Utlil'U'tf'U~HVI 

vet 
1. "1-:J~UflUUl 

' 
2. 

.o!l .,. 

tlil'U1't1Q FM 

3. ~.:~ii~u~"lll"lVI 
' 

4. t1Su,u 1tl"ll1'rl 

5. ~.:~iiail~"1,,11~uil~ 

n p 

nl'HUV~1'lfu1il~~uJJilfl'lJ'n-a'.:~.:~lu ~.:~d 
n = 939.57 MeV 

p = 938.27 MeV 

e = 0.51 MeV 

ct I V 
V Utll'Utltllllfl 9 

+ e 

U~fl1tndUilVIthlt>U'n-a',Hl'U 88flllll't'h 1VI 1U'H'thtl MeV 

1. 0.51 

2. 0.79 

3. 1.30 

4. 1.81 

5. 1878.35 

+ 

'Hlll 34 

11.30- 13.30 'U. 

v 
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11.30 - 13.30 u. 

' v 
1. Vl~fl1 

2. 'YitHUVI-:1 

3. 
q 

~wnut11-1 

4. "" Ufl~Ulltlll 

5. cwg lVIIUtlll 

53. "UlliU,jl'trilfliYllll'HU'UU1-:tmVI 

1. Uflt'l't'h ((l ) 

2. flVIl ((3) 

3. Ufllllll m 
4. Uflt'l't'h ((l) ft'U flVIl <J3} 
5. Uflt'l't'h ((l ) 

v 
fl'U Uflllll l m 



·nYni'til 05 i'rU.Ilt'llffg)~ "VI fl1 ~i11 36 
, ( NIETS 

.., _,. f! .ct Cl.l f! 80lWloaOUilllli11SilnlfwioRi (OORnlSUII1iiU) 
1U61'Yig)ti'YI 19 fl1JilTVfUfi 2560 __ ,_, __ ""*_' n~n 11.30- 13.30 u . .. 

54. n'l'itl1J1J'Ug)~~ij A n'Qltlfl1A~Un'V1~1ufl'i1-w UQ~g)11Jn'1Jfl1'i 

A ----+ B + 8~illtl f3 

1. 

2. 

3. 

4. 

5. 

•;i'llJ'NihLf'lilvaA Ca'lw'lLAiiva> 

0 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

2.5 X lOs 

5.0 X lOs 

7.5 X lOs 

\. 

" " 

0 

10.0 X lOs 

' "" "' -...___ 
10 20 

~ 

30 40 

L"lfl'l (~lJ'l\i) 

so 



~li"IT':iln 05 ifiUlflllffl~ "'VI f'l tn'h 3 7 
, ' NIETS . . 

Q.l ... J .o:l CV J ii111UIIlDSOUI1l001Silnltwrof1ii (OOM1SUI11lPJ) 

1U8TYifltl'n 19 fUJilTt'tU1i 2560 --·-T--o--• &'Jill 11.30 - 13.30 U • .. 

.. 
... 91 ' ._._ • ..,. 

55. 'VHll'HU1\18fl1UJfl8 nJU 

.. ' .. 
~ ~ ..,. ..,. ~ 91 ~ Q.l 

fl. AU8 !i\fllJlJ'Ji\lJlfl'ntJ'~\18-:J A fl~.:J«~H Ailfl'n.:J't'ilJ~ .. 
\1. tual ilflfi8UlJUU~~fl81J~1ti;;Uai\fl~ltlJiJfl 

.. 
91 Gl ... Q.l ~~ "91 91 
\18fl11lJ A~81i1Jltli\fl'MW~'\18-:J!U8 !i\fl A~\)flfi8-:J 

1. fl 

2. , 

3. fl Ui\~ \1 

4. '\1 Ui\~ fl 

5. fl \1 Ui\~ fl 

' ..,. 
1. UNU1i~W 

2. ' ..,. .,.u 
UNU1i~W'n1 

3. tu~anlilnn1u 

' ..,. 
4. UNU1i~WlJ't'ilfflJ'n~ .. 
5. tu~anl ilfllJ't'il«lJn~ .. 



' q oCt_J "" ' q oCt_J 
"· Uf.IU1i'iWfl1u'lf'Ufl1JUf.IU1i'Hl.!'t11u 

1. fl 2. " 

3. fl 4. fl ua~ fl 

5. " ua~ fl 

' ' ' 1 .ct !"I 1 .ct .ct cv «!! .ct il cv 
"· "01J"0.:JUf.IU1i'iWluU'i0tlg)0flllafl'UW~lfla0Ufll"1111flU 

fl. ijUU1{}l\ll,'VJijcw-.l.:~ 

~t'lfi11JJ1~tilum~Na~th111u~nw'iau 9 JJ't'lla-~n'iuu~VJmil~uf-luAu,,.n 
lllmrh~aua~ so "o.:~uf-luAU,111..t11at1 

1. fl 2. " 

3. fl 4. fl ua~ " 

5. " ua~ fl 



111'1Yl'Vl OS lnmHllffl~ .'VI f'1 'ln'h 39 
, ( NIETS . . 

cv ... .! .:t cv .! anllbloaournomsilnvW101110 (ooM1SIJH1W) 

1'U81'Yiflti'YI 19 fUJill'Vt'Uii 2560 --oi-T--IN*- !'Jill 11.30 - 13.30 'U. ca 

59. {J&SUl,oWJcUn·nu (cinder cone volcano) &fl~Hllt1il111'UUA1A 

1. ,~la,~~ 

2. 
.:t, .! 

U8'UA GUVI 

3. tJ~GU8il~Uil~,~ la,~~ 

4. ,~ 1a,~~Uil~U8'U~GU~ 

5. 
.:t, .! .! 

U8'UA GUVIUil~tJ~GU8ilfl 

.. 
60 . .Wm~o.natJ~H{J&SUl,oW fia,tJil 

fl. {J&SUl,l'JttaA~TlJ {plateau basalt 1118 fissure volcano) 

eu. {J&SUl,l'JJilln (shield volcano) .. 
tl. {Jl1J1,oWfl~1tlil~tJ.Uu (composite volcano) 

{JijUW§l'U{J&SUl,vJ~&flAtJ~&1WUN'Uii~Wll111il~'YI~Uttnaan'il1flflUiiJtJ·h.:ifl~.:ifltJ 
~a1A 

1. f) 

2. ,. 

3. tl 

4. fl Uil~ 1J 

5. 1J Uil~ tl 



' ' ' .o:l I 'It .o:l ... ..., t! ... .o:l.o:l... .o:l 

61. fi''H.lA fll~'U1~ A ~YI!fl~fll'ig'tyV.'U1fUtH« ~U'U1VIUlflYIQ'~ 

1. 'th~Qfl~htutiUVIOUtl~ltl 

2. 'if1~Qfl, Yl'iUO«~flVIO'Utl~ltl 

., ' ' ... ..., 1 ... ..., I ..., .<!1 .o:l 

fl. 'U'i11WYI~«O~!flti6(:1VI~fl'U VIOU1Utlfl66flinflfl'U!'W'il~fll'i!fi~O'UYI 

,O~rt1tJ 
., 

... ..., !'I ""'<VI ... I ... ..., 
,, 'U'i11WYI~«O~!fltl!u'Urt::!~!~tl1fl'U VI6Ul'lJ'i11tlU!U!Ul::!fl~fll'itlflVI1 

fl. 'U~11W.,r~«O~!UUUJ:.lu~U!'t'i;jaufl'u ~6)Jl'lJ~11tuUti!Ul::!fl~fll'itlfl~1 

.. 91Gt ..., ... _. ~ ... .., \1191 !II 
,6 A~U«~~~fllJW::.fJUu'i::!'tlfl A'lJ'ilW,O~'lJ'i11WYI~«O~ A~gflVIO~ 

1. fl 

2. , 

3. fl 

4. n u~:: , 

s. n u~:: fl 
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, ( NIETS . . 

cv .,. t! .et cv t! arM.noaournontShwtW!ii (OOM1SUI11liJ) 

1'hi81'Yig)ti'YJ 19 flllil1'W'hlfi 2560 --·-·--o-- 11Q1 11.30 - 13.30 'hi. <a 

' cv t! "'lev .ett! o r ..,. o V 
63. 'W1JClf1fl118tl'hiH'illtlfllJ 'YI1~U\l~tl118tl g)11JQ1J811'hl 81Ail8Q1~11Ql1Ufl1 .. 

~.:~trl'~ur~lln1il .W \1Tlw1;Jafl11ll~a, t.Jil 
<a 

!'I ..,t..,. _ I ~I v t! 
fl. !1J'hl118ti'Yili81Q1J'l~li1W 5,500 1J\llflea.I8'Jilfl1'i'l.Jij\,l -14 

' ,. . .oilt.J 'i~! 'YifU U~tl\,1 \') 1 fl'YI~! Q! U'l-.IUN'l-.1 ~\,I 

fl. &iJuV~atlag14t~u 

.. ' cv t! .et cv !'I ..:t o t! v .et 'I v 11 
Clf1 fl118tl'hl H 'illtl flll'l-.1 \l ~!lJ'l-.1 Clf 1 fl~ fl~ 11J 'i 'i'W~1 £1! 11 fJf.lil'YIU ff~ .:1 A \,1 ea.l8fl11ll A~ 

1. fl 

2. ,. 

3. fl 

4. fl UQ~ ea.! 

5. fl ea.! UQ~ fl 

cv cl ..,. v ~ 

3. fll'iea.ltllf.lg)'JeaJ8-:JfllUQflctf'YIH'lJH!f.l8fl 

4. fJWVI.Qij 2. 73 K ea.!8-:Jfl~'hl,ll1fl111~yf'hl11a.:J 



1. "" 3 UTYI 

2. 300,000 iJ 

3. il iJ 1,000 Ql'U 

4. il iJ 5,000 Ql'U 

5. il iJ 13,700 Ql'U 

T = 2.7 x l0
6 

Jt 
t ihnbmiluiJ 

1. 5 X 10
6 

2. 5 X 10 
4 

3. 5,000 

4. 900 

5. 90 



1'11n'iln OS 'lfiDlflliTfli • 'VI fl1 'll;h 43 
, ' NIETS 

"" ..,. t! ..,. "" t! arrllil.noaournomsilnntioni (ooArnSU11111U) 
11-!tnn~n.Jn 19 fllJilll'f'l-!1i 2560 --·-,--o-- na1 11.30 - 13.30 u. ca 

w ' 

67. aunlfl 1~th::ma'lJ;lummlUillftau ca ca 

t! 
1. tl11c;)fl 

2. hhflau 

3. ihn11u 
..,. <$ 

4. aH1flf!c;;au 

5. 1 'W~f!c;;au 

1. c + 0 2 ~ C02 

2. 2 H2 + 0 2 ~ 2H20 

3. oe + oe 
-1 +I ~ 'Y + 'Y 

4. IH + IH I I ~ 
2H + 0e + v I +I 

5. 4 1H I ~ ~He+2+~e+2v 

1. 1,000 

2. 5,800 

3. 20,000 

4. 
g./ 

1 mu 

5. 
g./ 

15 t'lll! 



1. 91 iJ 100 "l'U ' 91 iJ 1,000 "l'U 

2. 91 iJ 1,000 "l'U ' 91 iJ 10,000 "l'U 

3. 91 iJ 5,000 "l'U ' 91 iJ 5,000 "l'U 

4. 91 iJ 5,000 "l'U ' 91 iJ 50,000 "l'U 

5. 91 iJ 13,700 "l'U ' 91 iJ 5,000 "l'U 

' 
<~atJ9l~A'1 a filfl.:~nTU',..,hunn"> 

I I 

1. ( ~~r 2. ( ~~r 
I 

( G~r 
I 

3. 4. {GMr)2 

I 

5. (GMr2 )2 
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cv "" ~ .:t cv ~ an-AAaloaoun11lll1Silnllwi01110 (ooM1SU11111U) 
1\Hll'YIVItl'n 19 fl'll.fllVfUfi 2560 ---·-,----~ ntn 11.30- 13.30 u. <a 

' 
1u'lnhm~t~tlu~ai11'li.:J 

1. 1t 2. 1t - -
24 12 

3. 1t 4. 61t -
6 

5. 121t 

.. ' cv cv .:t ..,. 
1VIfi~.:J'YI d ( lCU'UVI!'liVI~ ) 

1 1.446 

2 1.457 

3 1.460 

4 1.452 

1u'l11hmcuu~&'liVI~ 

1. 1.4 

2. 1.44 

3. 1.454 

4. 1.4538 

5. 1.45375 



' ' ' 1 OJ " ~lll .o!t OJ -~ "" OJ "" .o!t OJ .o:t 74. l.lfll'i1~U"H &~UJA'lUfl'Hl-i.!,-i.!UlJ'i-i.ll't'UJ"'fl1l~tl1 Utl::'i0tUll.l 2 fi1'H~l.l'i0t1iJflfl'i"' 
.. 

A un:: B l.l ltl fl eu fl "' un:: il nlfll'i't1fltl0-i.!UlV~u1i'~'ll 9 l'rhfl'u 0°, 20°, 

... .... 
li'H~\1'\JtHl'Vtlfl F ( N ) 

e 
n '\I tl \1 ~ 

o· 10.0 10.0 10.0 19.4 10.9 

20° 13.2 12.7 10.6 12.3 10.8 

40° 12.8 12.7 13.1 11.0 12.0 

60° 18.1 21.5 20.0 10.1 19.2 

' ' lll ~ ' .o!t .o!t "" 
"ll01Jtl m 1n ~a a"' eua"' 'fl'il.lll, anat~l nnqV~ 

1. fl 

2. "' 

3. fl 

4. "' 

5. i) 



11.30- 13.30 'U. 

' .. ' 
d'l't11'utna'tla~muiiflcunvmtiu,A r-mihlnncu~~nnJ9i!lu1~ 

1. flqljautimiifl,~~,,;n,..,A 

2. fl.Qfll'i 1 -u,..~b~illfla 1rti'tlJ,Atau 

' c:l CICI I Cl ..., \Jiilil I 

. 4. fl1UaflCUlJlJ1alJlflfl11fll'i11~ ~~~1UUa'~'t1alUAfll 

-• t! ,,il..., "' ""'"' !UI il 5. 1J'ilfl{)fll'itu~8VH~a8'i 'tffl'UUil'~illflfllUaflCU AlJ ~~ 

., . ' ' ., 

..., !'I c:l Cl ""'"" 4 "" I il I~ i1 I "" C1 illflalJlfl'U'U lu'Uf.laillflfllUaflCUlJa'~Cif~ AlJil~f18'UUil'~UfU'UlJ()1~ il~'U 

i~uflila~,'i 

..., t! 

3. l'faCUl'i 

4. ~iHillJl 
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Q.l ""' <f .q Q.l <f aollil.lloaounlOfllSibiwtWJii (OOMlSUIOliU) 
1U61'YI9lf.l'YI 19 fUJil1'W'Uti 2560 __ ,_, __ IN*_I run 11.30- 13.30 u. 

ca 

I .. .., <! .... .... .o!l .., 
lY.fl11~'YI ~tlm.fJll fl11ll 'lf 'U lYlJ 'W 'YI ti illl 

I 

1 
0 

t.hcu nn1.:J 9'11 \T.:J 
I 

2 
0 

t.h 'U flilH \T.:J 9'11 
I 

0 , lq 

3 9'11 \T.:J ,.,,., 

I 

4 \T.:J 
0 

9'11 
, lq 

,.,,., 

5 tJ1Ut1ilH \T.:J 
, lq 

,.,,., 

I ., 

ann~ 1 wua1~n'fh 1lifl'lfii09'1~1t)1~fl1f.l1h\J .:Jq~ 
I 

1. 
.... 

ff.fl11~'YI 1 
I 

2. 
.... 

ff.fl11~'YI 2 
I 

3. 
.... 

ff.fl11~'YI 3 
I 

4. 
.... 

ff.fl11~'YI 4 
I 

5. 
.... 

ff.fl11~ 'YI 5 

.. 
'tYa1 ~~ fl~,;'U fl'U ~Ht11f.ISU6.:JASU1 

I 
.., .o!l .... 

1. fl11lJ~'UAil6~fl.:J'YI .. 
2. ,9lff-rHifffff11~lJ1t),;'U .. 
3. fia,U1f.l,9l~~,hn~uuaf.ln.:J .. 
4. ,eJ Tcwr~1n11Yn-gnn~~~cuth 1lin~~,1f.llh 

~ I ~ il I .., il il _Gf 
5. eJ6~ AlJ'U1J1t)9'16lJ A9lfflJ6.:Jff1'U,il.:Jt)~~~'Ut)l''iff~HlJlYil'11~ 



-

t!YirtttU"ll!~QM.~lfT.~Lttt~'i'it-Ut-~&ttll "S 

~~~u.r:-~~"~L G~Rt\ft'i'it-~t-!:!rt~Ltt . ., 
. ... ... 

~LA.rttt!lrtL~rttt~rR~l!~LrlG~rt "E 

rll!RttGU.t-~t-L~LttA.L ·z 1::P o 1 tfi o tfi 
... ... 

li'!:!LHtrt~Lt\ "[ 
... 

~.QU.rJQM.rtQ~~t'i'it-.1! 
"" " "' ... • • 

Q~llU.~tU~Hrt~~'i'irtl!~lrt"IU.M.~LIJL"rtmuttnQ~UI~~LY!Itttnt~iQI\ 
I 1::P 1::P 1::P "'' -I;> l'b o """"' 1,; b tti .... 

rtrJU.I~rt"LU.tlUM.i A,i lrttt~lll!Rl~"mlrttn~tt Q~Yrtrl~1~!G~U1LM.ll1 "08 "" ... 0 ~b ,., ... .,.-,. h "" '"' 0 "' 

M.Qt 11ltYt-Jt lftM.~rt ·s 
"' ... ... 
IJLULQt-LU.ftM~rt .., ... 
t-Rl!lt-LU.ftM~rt "E 

"" ... 
M.~t-LU.ftM.~rt ·z ... ... 
LM.t-lU.ftM~I1 ·r 0 ... ... 

~tU.lft~tnftM~rtUL~~Httnt~LGrJtnrt~ttllltlA.U.&,"mtnrt~M.llltlA.rt b 1-""' 1,; It tti tti "" It tti tti "" 
• .. tt~~~i UQQ~I tQu.m~l!U'i'i~~'i'it-QQ~~M.MrJQ~ntLUrtt-M."t-"'i'iM."ttltJLU.U.i t-tl "6L ,0 h ~ .. -l'b 1:> lj I ~-1::P 5o' I ""' I 1;5'1'-11\ . 

.. 
·n o£·n · o£· n URI ----·-·--'I 09Sl gnu.umu 6l U.flljLUortt (I'M!UilSU~GO) ~SlUGUMlOI!IQl!llUI! ,0 l'b I::P ,0 ""' l'b 

~i31N I • 

6J' l!J-" leliA, ta ~~l!LIJWU.~ SO LA.~l!~U. 
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.., ..,. r! .o:t .., r! aollilrloaoun11111tsilnvwioni (oonntsUifllPJ) 

1Utll'YIAti'YI 19 fl'JJ.fll'WlUi 2560 ----·--o--1 l1'tll 11.30- 13.30 U. <a 

I I I 

Ytoufi 2 H1JtnJ·ruu 6 ~1&aofl &aofl 2 f11Yio1Jfi\Jfl~o~nqfl 

' _J Q.l "" .o!t I :-. l.o:t "" i1 Q.l I 'l .o;:IJ I 
1J'J~I'YifHJ'l1'J!tlllJ'Jfll l'Utl.:Jillfl'JHflltl &lJlJ.QlJfJlJflU AtllJl&UlJ fl.ft. 1983 'WtJ11 

' 
Ull'l19J~.:Jmh1&ftYiillfl,1-l'U'UUYI HIV eUtl1YI\}fl~tl.:Jlflt11fltJ IDV 

.. .. 
3. lJl<JYI1UllJl<JOthu'YitlY1,1-l'n-'lfilY~ilU'Yil<Jfl'YIH1hulJ 

' .. 
4. fi'Un,~-lu,1-l'U'UUY!iltU<J~ti~U'Jfl,,jn'l'J.Jl'JOU~l.:JUtlU~tJtl~,~ 

' .. .o!t IJI .., "" .o:t !l\ I ~ r! .., .o:t 
5. l'J.Jtl &1'JU'UUY!Utlg &U'JHflltlil~UUYI.:Jtllfll'J &'JflltlYIU (AIDS) 'YI'U'YI 

.. .. ' 
6. ,1-l'U'UUYIUUllJl'JOU'W~illflfi'U~YilcUtl,tJU.:JfiU6U,~'Yil.:J'tllJ'l1lt111l 

' ... " v ~ _.a ~ rt 1 _car ... v 82. fll'J~YIU~~l'tlfl &'Un'l'Jfl~tl & <Jngtltl & 'Jfll'JtJtlU ( CFCs) 'U1tltJ'J'Jl'Yil1Jty'l11U.:JU1YI'tltllJ 

' 
&1tl.:J1YI,~cUYililU 

1. fJUfl'JYI 

2. .fll1~ l~fl~tl'U 

3. ,...Jih~fltl 11\'&ftYilJ'tl.WlJ'YIHtllfllft .. .. 
4. nntJu&ittlwutl.:J'JJ'tlUl<J 1uu't1n.:J'lh .. 
5. m<J'tlYI~.:J"Utl.:JcUU Ttll cuu 1uu<J<Jtllfllft 

., 
6. m<JtJu&iJtlU"Utl.:Jtl~.fllfiU"U1U'tltlt11Utllfllft 



~ I '1 
l":i1fl1l&'UI"UVI'ri~U1fl":iltl 

., . 
ot!l q"" 

2. 'W'UfiN1 
qq 

3. An.Jflfll":itl 

v 
4. fl1UI":ifl'U . ., 
5. unnnt1~tlltJ1u'lhfJu .. ., 
6. 'lhfJuut1~fl1UJ;iu1ualmft 

1. 

2. 

3. 

4. 

5. 

6. 

il'l":i;11t~Atlflt1 
" 

,"UiJUUtl~~UJU 

1'lh~u 

,flt11flA'\lU 

"" """" fl":iVIU1fltlflfl 

, ~ : Q.l 

"U l!U U t1 ~ U ll!U 

"" """" fl":iVIU1fltlflfl 

'trlh 51 

11.30- 13.30 'U. 

I I 

iJ "" " 't'IU1tltlfltl fl1ll!A U'Wfltl!llfl":i 

fl":iVI,"UiJU AUU 

fl":iVIa~il1u ,,j,iJu 

flt11fln AUU .. 
DNAUtl~RNA AUU 

,VI":iflilAetSfl,":i~ 1JltiJu 

"" ""1 ~ " U1flt1 fl rtVI 1JltiJu 



·.n1trl'lfl 05 l'tltnftltr~i v VI fS1 
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v "" r! q v r! anwnaaoiA'nornsilrwwion~ (oWnsUI11al) 
l'tHnn~tln 19 flUfll'W'Ufi 2560 __ .,_, ____ ntn .. 

't'l't~Al 52 

11.30- 13.30 'U • 

85. f1"!illflilth~'llulmfl~au.ffiuqtyqpmnAeU'l,lfluu1nw~iiuultJ,,.h~hu~lAtrt~a E 

~~lu 

+ + + + + 
v 

v y < Vi . 
v 

E X 

+q 

~ · ~ r ,, ,, ~ r ,, 
- - - - -

1. V y ,,j,tJ~ti'UUUtH 

2. v X ,,j,tJ~ti'UUUtH 
' ., ., 

"" "' 'l "" "' 3. V y !'Vi tJSU'U &'U'tlftSU'U 

' ' .o!l q 
5. fl "!illfl!fltlfl'U'tl~lliU'U'J'J~flt'lll 

6. U'U 'J~f) 'A illfl! fl~ f) 'U ~,r 'U!ll'U lU'Vil1111J tllfl 'h 



111''tT1'lfl 0 5 l'ntiUll'tT\lli ' VI Jll 
I NIETS . . 

V """ J c:! V J lllw-momsh~ (OOM1SIJII1Ikl) 

1'l.ff)l't1\lltl't1 19 fU.J.fll'W'U1i 2560 -------- &11:11 ca 11.30 - 13.30 'U. 

VGJ .!11 Ji """~~ -1""" J_l 
86. '\If) &VI&u'U&'lff>&'t'UH'n &'lS I'U&\lllU{)fl'iWu'illlqf 

' """ 1. fll'U'l'i'U 

2. <:"1 "" U fl 'tllU 't1 'U 
I 

3. 
..... 

\l)~fl1-206 

4. "" ij&'i&'Utlll-235 

5. 
J 

fll'i'Ufl'U-12 

6. -wg lvuilttll-239 

v 1 \II ' v "" _I ..... ' "" 87. '\lf>fl11ll Vl.ll!gfl\llf>.:l\lllll'n']'U.Qfll'iUU1'tTW91'UUN'U1i1W 
I 

1. uNuutlcu~nil'\lulVI 111wnuV1 ., ca 

' "" cs ..... .!"1 ' "" ""- 1 2. UN'U1i1W'\I'UlVIUlflllfl~~~u'UUN'U1i'iW't11u 
I I I 

' -·F- .!"1 ' """" 4 111 ' "" 4 "" 3. UN'UUf>n1fll&u'UUN'U1i1W'n&flfl'U &llllfl11&fl"tlfl'U't1 

' """ \II ' GJ ' """ ' ' "" 4. UN'UVI'U &'l11'tl1'U &'l'ity~~&flVI\llllJ'\Ifl'U'ifltl\llf>'\lf>~UN'U1i'iW 

5. UN'U 1i 1 WU1~flf)'U~1ti&U~f>fll "tlfl'nlUU"tl~&U~f>fll "tlflll'l'il'tl34'n1 
I I 

' """" 4 "" ..... , v ' ..... v ..... 4 ..... 
6. UN'U1i1Wllfl11&fl"tlfl'U't1 3 "tlfl'UW~ VIUfl Utlflmflfl'U &'\ll'l'ilfl'U U"tl~&ilf>'Ufl'U 



' !'I .c! • J <d. v "1 <d. 
4. AuW1flflVIflVIl'lJ11'W'flg't'Jl'W'Ufi UFJflUfllU'lJ1ti'U 

5. AUWlflfl~fl~l'lJ11~VI11'tfiHhntl 499 -4sslhuil 

1. hhVIfl'U 

3. ihri~1u 

ca 

.,.Q 

2. 'fl1AVItlll 

"" Q 
4. Vl1'fl18'U 

11.30-13.30 u. 

6. ,'Wtltl'U (1f mesons, pions) 

R ,tluauu~Jt l G ti''U g ijfl1lli'Hlllt1VIu.Jt1fl~ 1 

1. gR 2. 2gR 

2GM I 

3. 4. (2gR)2 
R 

I I 

5. (2~My 6. (G:r 






