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11Zf.7J A. : 

::t51A. fJ flA : 106 it- 12 fl 18~ 19 fJ 

•ffl2B~*~rz;~fJi~Zf.;~~*'-~ 

:t~ ;t_ ~* ~* ~\ , -tJJ bJ 1~ rn 1t-~ i1l c ~) 0 

·~*~~·~Zf.~f,ft~B~~~*~~Zf.~ 

H=l.0 

S=32.0 

log 2 =o.3 

C= 12.0 

K=39.0 

log 3 = 0.48 

N= 14.0 

Cr=52.0 

O= 16.0 

Pb=207 



~~f§B;j ( c5 80 ;} ) 

- ' ~~~ ( c5 56 73' ) 

~~:~1•~~2s•,••~#~'*•~n~-~,$~~~-~k~•~ 
:ijl~'ta9•5Ji, -tt•-tc.1±.$-~-tz 1•1f•$-~i&J 0 ~•$-1i*, 1:rf- 2 
~:$-•--~~$-~•~f*-~•~*'~•~*~#X 0 

i. ~m rt £ ::$: ft m :tJ T 371J ~J( ~ f6J ~ JE ui ? 
(A) tE ~ -T pq ~ 3l W ~ £ z Fa9 fM W 5$ 1J :x: 11 f'F ffl ' iet ll:t Fa9 ¥i W m: 1J 
(B) 7J< ft -T 8"1 ~ @ ~ ml -T z Fa9 ¥i W 5$ 1J :x: 11 f'F ffl 
( c) f3 ~ ~ ~ [lj ~ ~ m n ft m , fj! t~ ~ -r -ar tJ nft m g::i -r 8"1 w: *w 
(D) tE tfu JJJ( ll1t ill 7::. ~ ffi!i .I f'F 8"1 7::. ~ A ' _¥ JJ! ~ m: Ml\ ~ Pff ~ 8"1 m: 1J ~ ~ 
(E) [lj ~ ~~ f'F ffl 1J ' fj! f~ ml -=f ~ *6 f~ ~ !IfB ~~ ' Pff t) ml -=ff~ \fir~ Dj tfj a lfiJJ:-T ' W} Z ffi& 

a~~ 

2. 11\ aJBr1i tE ~ t!jH!t! 8"J@fzp _t , B 9;0 ~ fNl ~ ~ N rt:D _t ~th 0 @fzp *fi 11\ aJiEf"J JE rt:D 1J N , 11\ ajj 
~ ¥1J 8"; m: 1J w ' ~11 T 3711 ~J( ~ f6J ~ JE ui ? 
(A) [lj ffe& N w w ~ ~ f'F m n w & f'F m n rtr tJ N w w * '1 \ ~ t§ ~ 
(B) [lj ffi& N w w ffi& f'F m 1J w & f'F m 1J pff t) N w w * 11\ t§ ~ 
( c) [lj ffi& ~ tNJ rt:u _t ~ th rtr tJ N 8"1 :;. fl! * rt w 8"1 :;. fl! 
(D) :g: ~ fNJ ~ fflG rr:u T ~ ~ N ~th ~11 ll:t a~ w 8"1:;. fl!* rt N 8"1:;. fl! 
(E) * (D)!lt a~ w 8"1:;. fl!~ rt N 8"1:;. fl! 

3. A tfUffi nl!FP t~ 00: f~ *kJ ~ 15 fr&* 0 A IFP t~ '&' N *kJ ffi& 1.026 g/cm3 ' gr\ fil H ~ flfil ~:;. ffi& 
70kg 8kJ fflG 4 ~ -T gr R pq 8kJ *ffi ij~UkJ W §7 Y flfil ? 
(A) 4x10 19 (B) 4xl0 16 (C) 4x10 13 

(D) 4xl0 10 (E) 4x10 7 

4 - 5 ffi& Jm ~Jl 
ti Iii ( 1 ) ffi& ~ !!!Ji Jt § ~ it T Wr 3@1 fj 8"1 f:v. ® ~i a~ Fa9 f'F Iii 

(x-t Iii )Z ~ ,f,J, Iii ( rt:D T ffi& JE) 0 BM 11\ Jt T Wr 3@1 fj $ ~ ¥1J m: 
1J & ~ jiJll. ::h f'F m ' _§_ ~ jiJll. ::h f = - kv ' k ffi& ~ ~ ' v ffi& 
~No 

4. T 3711 ~m n~ '1 \ rt T -wr 3@1 fj 8"1 ~J( ~ f6J ~ JE ui ? 
(A) [lj ~ ~ m 1J ~i ~ f'F ~ J}J Pff t) th ffg ~JT ~ 
(B) m: 1J f'F JE J}J Pff t) flr ffg ~JT ijt 
(C) ~:tJ~gg~t& 

( n) ~ th wg ijt 1Jo :;. f & '1 \ n~ ill. wg r~ Y :;. 1& 
(E) m: 1J f'F JE J}J Pff t) 1J ~ gg ~JT ijt 

5. :E=1l\JJ1(~ :;_ffi& lOOg' g= 10 m/s 2 g#fil~ k fl!*kJffe&§; 
Y kg/s? 

(A) 50 

(D) 230 

(B) 2~0 
2 

(E) 3 

x(m) 
' 

30 -- ,_, 

~ I 

20 J 

I i 
I 

J 
··~·~·· 

10 
( 

I 

/ ,, .,,, 
'---

0 10 20 30 40 50 60 

[if (1) 

(C) 5 

t(s) 



6. ft - ™ $ w m 1=t1 z m Jt Wr ~ , m Wr ~ as * zp: m~ Iii m 
50cm 0 W-~ rl )!!l JJH&'. ft™ 1ii L 'If)(~ ' ~ 1-i ~ 77 rP1 'I'@! H 
fil=tfZ~~/JrPJffifPJ·E~mJtWr~-Jtffi~~-~~ 
- Jt 111lr. 11~ 1&'. ft , m ~ z Fai ;;z, w m@ ¥&'. ru~ , ~o ii (2)!5JT 

~ 0 IJl • l=tf Wr ~ 1it ¥&'. ru~ & t~ T ~~ ¥1J ¥&'. ft as a~ Fai m o. 5 s , 
1lrt * g~ * ¥&'. as ¥&'. ~ m ~ y ml s ? 
(A) 0.2 (B) 0.5 

(D) 50 (E) 100 

ii (2) 

(C) 20 

7. ;;fi ft lffi 51: 3 ooo if , fit fx ilt ti7 A~~ E *~ rlJ tJ ft ~N 1QJ *' 
$ ~ EB 111f t-r 0 11\ BJH~ * ~ * as ::t ~ff& ft ::t ~ $ M: 
t-r·HEB::t~~L~~m0m•-ar~~lli~ill~¥ 
-Hffi£~51:~~~m 0 E~::t~~ft::t~~fiffi 
£ ~ mG as & r~ L M: ff , :ti ii (3)ft111J m ::t ~ff& ft t1 fi 
t2 ( t 1 < t2 ) a~ ~IJ f!'I ¥!!Hit akJ t& £ $ ~ :TC ~ ~ m , fi 1it 
~~L~m::t~~~:lC~~m~~OOi1°~~::t~ 
ff& as t1 fi t2 a~ ~IJ , T 371J *6l: ~ fi'iJ ~JI ui ? 

I 11 I I 1~1* 
I I I I I I 

(A) ::t ~ff&W ~ill ~t&£ fi~N ~'It 
(B) ::t ~ff'JW ~ill ~t&£ fi~ N ~'I* 
(C) ::t ~ff& 5'C ~ill 1& ~/ii g~ ti£ 
(D) ::t~ff&W~lil ~ t&£ fi~ N ~'It 
(E) ::t ~ ff'd W ~Iii g~ t& £ fi ~ N ~'I* 

4000 5000 6000 7000 )Bl~(i~) 

I 11 I I I 11 
I I I I I I I 

4000 5000 6000 7000 )Bl~(i~) 

I 11 I I I~ 
I I I I I I 

4000 5000 6000 7000 )Bl~(i~) 

ii (3) 

8 . 2 0 1 7 if 8 ~ 2 1 B ' *1 ft ~ ~ ;:j t :n $ q: AA 1& EB jffi !$ ¥ * !$11X Ff B ± B ~ 14: 0 1lw rpi T 3711 U)J~ 
-f~JJ!~~w-arwgB±? 

(A) ii 72. as ~~R ¥'3 7:. *"1ft1j\ ~~RM Fai 
(B) ilxftB:i•-aJffgB±~ ~14: 
(C) il~§-~{Yl.~1!~ £~ 7G 
(D) ii 7( ~ J:j( 7:. *"J ft !lifL ffi ill tfu ~~ 
( E) ii x .: • ~ t'l as ~ if§ ~ 1~ ~ 

9.~~~*A~ft••£~~m7:noo~mfimn·M~7G£~*'~ffi•~%£~ 
~·m•~~fi~~A~~H~$~m£m 0 m77700*~£~~~ff ·B~7£m 
··~mM~•·LM•~~OO~N~fim~~mMft•N~x~·TM•~BM~ 
N~fi•~~x£m 0 ~~~M£mn**~~~sm~oo~-ar£~£m 0 T~H~ 
£mfi£mauJJ~ili;:J:Efi? 

(A) ~ x ~ as £ m r~ ~ ~N ¥rJJ *' ?JT w as £ £ 
(B) .: •~mas£ ma~ -ar tJ ft~ fili rPJ *l N as tili @if~ m 
(c) .: •~mas£ ma~ -ar tJ ft~ fili rPJ *l N as tili @if~ m 
(D) -~~mas£ m nllit a~ ie,, ~ft~ x ::ltfj 
(E) trJ m £ma ii! -ar tJ !lifil ~ tili 7Elf giiJ w x ff£ , ~ ;* ?JT ft x ~as tu: Li 



10. B ~o * jt ~ r'i¥J Ii 81~JI~1l JI mu f& 1Jt{ 
~ 0 ~•mT~A~ffi~~ili~~*jt 
fit 9 0 % tJl mG ~ jt 81 ~~l)}I ~~ '1'1 ' ;!'~ j;J ~ ~ 
jt~~A·®~Ym~~~rn~~~r'i'tl 
Ii ~ Y 0 lE 81 IJUffiJ f& 1Jt{ u~ ? 
(A) 3 0 £ 
(B) 6 0 £ 
(C) 12 0 £ 
(D) 16 0 £ 
(E) 20 0 £ 

r'i¥J Ii ( 0 £) 

0 

1 

3 

6 

12 

16 

20 

30 

~(1) 

jt& (8$8) jt rli¥i ( QC ) 

1010 30 

900 24 

700 11 

500 -9 

200 -48 

100 -49 

50 -50 

10 -30 

11. ti Ii ~ t!"i ~ jt r:p 81 7J< ~ -21 A , zffiJ A ti Ii ~ jt * IJUfflJ :rj § r:p 81 ~ r:p - :rj 0 ~ jt r:p 81 7J< jt 
~ Jf ~ t1 7( jt 81 ~ ai ~ 1 l 0 ~m ~ ti 1t m11 ; 81 *Sl ~ , --r 371116J ~ lE lit ? 
(A) ;f§ ~t ti Ii~ t!"i ;f§ ~ m 7( 817J< jt-2! A J:t f[l[ ~ 1l 81 B ~ Jt 
(B) ~ti Jj(tlJ¥i Ii Hf~ mm x ~ :J;JH~ 81 rli¥i Ii H ' ~ r:p - x ~ JJ! J:j( 'El J: t~i ti 81 *j) ;ff] ' ~ Jjlj 

rfflJ ; ~ ;* w ti J:J( r11¥i Ii , m ~ t§ ~J% f!P PT * 1~ t§ ~t ti Ii 
(C) K ~~ ~ t!"i * jt iM *-6 a~ 81 ~ti J:j( rli¥i Ii H 81 ti J:j( ~· f& 
(D) * jt r:p 81 * jt ?i; f~H~ /f ~a~ ' ~mu jt tli¥i r'i¥J 1~ ' K ~~ ~~ ~ - fl 81 
(E) ff 7( jt li IE 81 B -T :fl ' f~ B.fu ~ - 7( & $ ;f§ ~t ti Ii~ r'i't1 81 B~ f~ 

12. I 1 \ *JT ' I 1 \ A -T ' I 1 \ ~ ' JiOJ~ ;fO ~!~LA ff tl!N u~ :fj[ §,~ mu '¥ EE Ji ~ 0 11J\ - § :flG - ~R t-ili §~ mu ~ ' 
;[-' 'IW ~F 'M 'l\W 'i:i( Q 

1J\ ~ : ~ ~N PT 5! ~ 7( 88 f!ID Ji~~ rn ~'¥EE 81 Ji Ji ?JT tJl mG 81 
~-=~-OOJI~~JIJIW~~~~-~--~ 
~~A : :iUi Ji~ 11l n~ 7( J:J( :iUi 81 n Ji 
1J\ *JT : Jill: n 81 Ji Ji~ E tth J:J(- IE~ ili 
1J\1L-T: ~Jit!!Jill:~81££~~3l<:Jill:n 
~-~~±~-~®~~Mmu•U@T~t•A~~Wmu~:?1<: 0 M~~T~~liA~ 
~zp mu ' UJI~ - fjID ~ ~ 'EJ JJ. BkJ ? 
c A) 'J \ ~ ;¥0 ~ • m A ~t ~ JI ~ 81 ~Jt rt ~ ~~ ~ 81 
CB) ~~A 81 ~rt lE ui , l!l ll:t rff'J; :it fl JI frp ~ PT tJ *~ ui 1~ te ?tr ff tth *&!Ii 
(C) ~~A81~rt~~~' :iUi£~~7(~~n81££ 
( D) I J \ *JT 81 §)t r! ~~ ~ ' fJ! ~ ~ Jill: n 81 Ji Ji ~ 71:: ff~ :1J ~ Jill: 5$ 
(E) 1J\ n -r 81 §Jt rt lE ui , l!l ll:t n e 81 £JI~~* Jill: aft 

13. tth J:J( ~ 00 81 7JC:t ~ ~ $ ff m ~ $ ' *'"1 25 tth J:J( ~ 00 Ui 7 1 % Q r£Hf 81 ~o/J JI ~ '1'1 tJ & W tth J:J( 
~fit~~~M~~li~ffl·~~~~$mMIE·/f~~~~~~~•1lQM~m~~ 
ft *'B ' T 3JIJ16J ~ lE lit ? 
(A) tilJ7J<81:::t~n\Gf5}mit1l~Vi NaCl' l!lll:tnt~:?!<:~~~81 
(B) l!I mm * 81 Jt ~HN * ' l!l ll:U~ 'El fit * rli¥i /f st* ftP ~*&!Ii!£± 1f 16J e ~ 
Cc) st ¥1J tilJ 7J< tli¥i Ii ~ i~ Ii ~~ 1~ 81 ~ ti ' M rli¥i fit 8"1 W Ii ~ i~ Ii ~ tilife twt /JD 
(D) i~ m@ ff~ ti~ i~ ~~ 1f filJ ~ ~ ' l!f ll:UilJ@ ti~± ~o/J ~ ~ 
(E) r~ *fit @ff~ 8"1 m * w Ii~* , l!l ll:t m * r11¥i Ii *ff t~ ff 4 Qc 



14-15 ~filHJ'l. 

t& tJi t~ ~ ~ il)t tr 1 9 6 o 4 1~ tN 11J :g. ft :tfu ~ ~~ 11J ?tr fJE tl:l , ~ 11 ~~ ~~ :tfu J:J( _t :g. fl :tfu ~ 1t m a"J 
IVG !El 0 ~11f tN 11J t& tJi t~ ~ ~ ll)t a"J ~ ~ , @J ~ m 1 -s ~ : 
14. T37rJUJJ~-f!iIDJ5l*mt5~xf~r&tJir~~~§)t? 

(A) - ti 4 AA ~i tt'Ht E 7t ff!] 1± :g. ifH :*: ~i 
CB) tr ~ ~ ~ 1• ~ ri tr s ~ *c * JA ~i :o fi • a"J :tJL r[rl] 
cc) #lJ 1-¥: :tfu IDt En tj f$1J !lit *c ~~ tJ rti r-¥: :ff~ ~t m rti ie.,, 
(D) ft #lJ i~ llft ili W 11] ' $ ' i~ 1~ :tfu •• 1~ )t {1fj 

CE) * w ~ 7t fw FM~~ ili a"J #lJ 1~ * ~ zp: fi m 3711 

1 5. T 37rJ uJJ~ - @r ~~ 11J PT tJ §)t a)j ~~ ih ru! t& j:l ~ w a"J t~ 'Ii ? 
(A) 1{:} ~ ~ J'f. 'm ~ ± J;) Jk zp: ~~ iJJ ~ ± !'!"J 11] 1~ :tfu. 
( B ) 1'BJ 1$ :tfu IDt 1f iii )t {1fj J;) lit ~ J'f. ~ ~t f¥f $ {.' 
Cc) :tc Llr :fi ~ 1k LU ~ 5J.llifr ~ ~ W 7t fw 
en) w~ tj f$1J" *c ~ tJ ~ w ~ ~t m r+i 1L' 
(E) 1'BJ 1$ ± to/J 1t E :*: _S. 7t {1fj tE ~ 3f _t 

16. EJ;O x ~m-~- ~JJ18"J51:*' i\FM x *IVG.:L1t~to/J NXn~W 23 @~-T, 17 @{~~ 
-T , T 3711 ~ ~ filf %f lE El ? 
(A) n=3 

(B) x !'!"J ~~~WT~ -T ~~A~ :x · 
cc)xtv:n~m=.illl!JA, m 11~ 
(D) NXn $ Pff W ~ -=f :t~ ~ ~ /\ ~ jj! Y! ~11 
(E) NXn )1-=f $ '21 W 2 ~t Rl1 ~t ~ -T (lone-pair electrons) 

1 1. * ± ~ fi T 3711 m :J\ w ~ , illi ~il to/J c n * A FM n * B) ~ _m_ :g. :::f H'I ~ , f£U~ ~ _m_ t§ ~ c ~ ~ 
9. o :£) , Jt: 7t & mu& , v'.11 ±IVG~ ~ _m_ c 6. o :£) 8"71t ~ to/J c 0 

A !'!"J ffl _,;_ ( g) B !'!"J ffl _S. 
W.~ I 4.0 

-~II 7.0 

rN tlJ _t ~ W .~ ' T 3/11*5 ~ filf %f lE El ? 
(A) W ~ *5 * 1-4 ~ fg: .t:t IE 1$ 

5.0 

2.0 

( g) 

(B) 1t ~ to/J C $ '2f A 51: * !'!"J ~ _S. Ef )t .t:t ~ 44.4% 

± IVG c !'!"J ~ _,;_ 
6.0 

6.0 

(C) ft(~_S.~'l?i/E1$ '1t~to/J c $'2;- A' B mn*!'!"J~_S..t:t~ 4: 5 

en) ;& ~x ~IVG 12 :£ 8"7 1r ~ to/J c , _?t Y ~ ~ A n * 4 :£ 
(E) 4.5 :£A FM 4.5 :£ B JE7t&JJ!' PJ±IVG 6.75 :£8"3 c 

( g) 

18. pff~~ STS (Science, Technology and Society) ~$~~~ lf4~' ;JsZV!trFMt±~ J 9;0~~8"3 

Wl!I! ~ , fJ:E ~ A ~Ji ~t ;it ?tr ~ ~ a"J tit w , tr~ w 1! r~ a"J T m FM a ~ 0 f7U ~o #~ ?tr ~ 1 r ~ J;o ~~ Wl!I! 
A. ± rl5 r+i , T 371um ~ #~ 1 t ~ B! m ~ ± rl5 r+i 8"7 w ~ , filf %f ~ ?!' •1'8 ~ ? 
(A) f~ m ¥~ YEH mHA JH m tEH iEH ii f~ _t !'!"J 1EH !J§ 
CB) tJ~~7tz1:f i1Jl m11 ~:t\ ~ m ~ r+i ~ ~ w ~:!Jo~~ 
(C) f~ ffl 1]\ fi H (N aHC03)m i'IJl 17t W'* JH m li~ ~ _t 8"3 YEH ff 
en) t~ 1~ - 11 \ r9: t~ *i mz ~ ~ '~ ~ *1. l!t a"J Jj A ~ 51U *rti tm *~ to/J fo *rti :+ =E *~ to/J 
(E) tJ Ef'l £ - ff& T £Im If:Z 1~ QE Z. £ ~fH'F ~ ~ r1i'D ¥ 11C frnl !'!"J ¥~ 1EH ~:!JO to/J ' tJ ~jf 1E: ~ *1. 1iJ ~ 



19-21 ~ ~1LrJ3. 
1JdlJLfj~ I 3751:~11~ g* J ~ 1r~ T l@I ~ N ~ J g! f~ ' ~ * g* ¥ __t ~ Sffi /ff1 ti T- ffil!I t~ f~ :k 

w ;EJ! !~ ' I J dlJHM [PJ ~J3. [PJ ~ 171 i'.~Ht ~ A ~ ~ ff ifJ ,~ ' *-6 * tX tiJ T - fl ~f fD !'!"; 1H~ 1 t i'l ~o/J :& -
ffil!I r~ B *Ii , ~~ m ti7uH1u , 11\ sJJ :& ~J3. ~ fP1~1r, g?J ~ Jlt ~o/J flt~ w r:iT wg ~ ~ ¥J: * ~ 'l:k ~ ~ ~ s"J 1-@ 
t~ Wtu , fffi z~ B *Ii -r r:iT wg fD r *1:£ * :tf s"J H'HJt 0 11 \ sJJ §f 7t: .i:; 1 - rP H~ r! J 11~ i~ B *Ii -r ~ oo 1* ~ 
~-~~•~m~;~~·~M~~m~••~ffn~n~·~*~r~: 

-* 7C if': c 
13-£an$ ( % ) 64.9 

t.lH~ __t ::st ?tr ~ , @J ~ T 371J m 1 9-2 o Jl!! : 
1 9. T 3J1Jf6J 1f ~ §~ W t~ 1 t i'l ~o/J l'!"J ~~ rt ? 

(A) C2H60 
(D) C4HsO 

(B) C3H602 
(E) C4H100 

H 0 
13 .5 21.6 

20. :;s: M~ ~wt~ 1t i'! ~o/J .i:; FTIR :W: gfHi n ~fr , Nr M 13-W 13 wg ¥ -oH , f{IJ r 3711*,)(~16J 1f IE ut ? 
(A) Jl:t ~o/J fl Im~ ::f 13- ~@I l'!"J ~ %0 'ft~ 
(B) Jl:t ~o/J fl r:iJ W @'~Ji~ ff~ 1t & JJ! 
cc) JJ:Uo/J fl r:iT w ~Vi ~ ii & ff! ± mum. ~ 
( D) Jl:t ~o/J fl W - fl r:iJ ijg l'f"J *-6 ffli ~ ffli ~o/J 
( E) Jl:Uo/J fl zz; 11~ 7k r:iJ 1Fl'. E 1% g:rUEt ¥. U B 

21. - f9H~i*~fl1HJtl'!"JJJ¥::E!l[I'J~ - fPH~tE~M~~i:Ffi~, ~a 
lkn~~~-T1i1t - fPH~~-t:i'!, tEHHJt__l±mG Er B~i'l~o/J 0 

B ~D - fY ij~ mG n *-6 tJJ tlD ii ( 4) ' g~ r~i ~ IE ui $ ::g ~ T 371J 16J 
1f? 
(A) 2-i\¥ ~ 1tlHli1Pi3 flig 
(B) 3-il¥T1:ffiMEf1~ 
(C) 2-i\¥-3-~1'.ffi@[llJ 
(D) 3-il¥T1:ffi@fl11 
(E) Ef1¥~T¥!f! 

ii ( 4) 

22. 7k(H20), 1ifiEM~IJ!J(CuS0 4)S"J~!j:fl£nJ.PJ~ 18, w (g/mol) 0 tE t°C a~' x mL l'!"JufiEM~IJ!J 
Jkzz;r-0ll'!"Jfl£~y£, M~7kn~~1~1i7ki'!1ifiEM~IJ!J(cuso4 • 5H20)ts1Hlz£, f{IJJJ¥:1ifiEM 
~IJ!J zz; r-0l s"J a fl ~ !} rJ Br ~ :;s: -T M ? 
(A) 1 OOOy 

wx 
y-z 

1 OOOwx (B) 

(D) lOOO(y-z) 
wx 

(E) lOOO(y-z) 
(w+90)x 

23. il(5)~1'-T~t®~o/Jl'!"J~fJ[tJJil' g~~?fJJ:til' 
~ I:±:\ IE tit l'!"J ta'i ~ ~ 16J ? 
(A) Ef1 *'ffi ijfg r:iJ ff )1C i'J fF ffl W U'f IJ& fF ffl 
CB) z. *'ffi HfQ r:iT ta lIJJ No3 - ~wt~ li n s"J 31 itr 
(C) ~*'ffiijfg~JlJknl'!"J~rtJ3iiJJ 
(D) Jl:t~J=t RW L~&~w~=n 
(E) Z. ' ~ *-ffi ijfg £ Fai ~ W ~ nX fit 

C lOOOz 
( ) (w+90)x 

ii (5) 



24. I Ef w 5fUJi- ~ rQ1 T ~ f.N , - ~ 1t\-~ t§ Ji!H~Hr'-H5Z 115R , rQ1 _t ~~ filE ~ ~ ~ ; ~ ~ B te , frfu 
1E!~-~a"J~, 1*~Bm, ~-r1~mJmJnJtTJ 0 _tf~::X:'=¥=pqnf!?1Si'JE¥1J16Jflti~7JJa"J& 
ff! ? 
(A) rQJ 7't '[1 
( D) 7't 31§1 JA'[1 

( B ) rQJ :tfu '[1 
(E) ~fil ~R ~ iJJ 

( c ) ri=u fl) '[1 

2 5 . 1'f - 5k ::rr: R ~ 1'f a:t ~ ~ ~ Jt , /f ~ 1'f M ~ ~ ::rr: 11 , ::rr: 'iliHN , 1 \ m ~ 1'f aJI M a"J '.i: ij~ , ~l't rr:ii 
lit ::rr: 1£ f~ ~ .@G J}J ffg _t ~ 1'f D}J~ @I ~~ 1j~ ? 
(A) Ji~ 'Jt ~:ft (B) ~ 1'f ij~ f~ (C) Ji 15~ J$t ~l :ft 
(D) * 31<: PT~ W IVG:'= 'I' (E) ~ 1'f :ft** 

26. T ~ M ~ - fl /f fPJ E -T 1£ U Ifrr J:J( *ffi ijf! fD Ifrr ~1! r:f:l 8'-J ii Ii : 

•-r ~J Ifrr J:J( *ffi ijfg 

~V'J (Na+) 15 

~E!l ( K + ) 150 

it (c1-) 73 

~~--T~AWGE~Urfil~E~M~ih~M? 
(A) ~V'J~A' ~E!IE~ 
(B) ~V'J~A, itE~ 

(C) ~E!l~A '~V'JE~ 
(D) it~A' ~E!IE~ 
(E) it~A '~V'JE~ 

rill 

21. 111(6)ffeLAmm11:: ifdx a"J-gG n : -r 3711aJJ~1i ( ~) gG 11z 
7t 1£, 8'-J 1~ 11:: ¥-& 1'f .El}J 15~ ij[! ~ 8'-J ¥~ 11:: ? (1£ lit /f $j II pH 1® 
~iM*8"Ji5W) 
(A) R 1'f S 

(B) Ri'f Q fD s 
( C) R 1'f P fO R 
(D) R 1'f T , R fD U 

(E) R 1'f Q ' R fO S 

28. Iii (7)M ~ft '[1 ±Ji* *ft : 1~1 =fi [P] ff~ t]J ~~ 7 ~ f~IJS"J *5 f~ 

( mmol/L) 

Z ' ~rJ T 37rj D}J~ - JJ! ~ {JJ PJ ~ ± ? Ef3 
(A) j=J *.fil 
(B) iJJ '[W * 7t ¥&'.' 
(C) '[1 fi ff.% 

(D) 1JF JJ~ Ez. § ~ ~ 9-
( E) rlt r~H~H~ !VG Ji m 

Ifrr ~ft 
144 

5 

111 

Iii ( 6) 

Iii (7) 



= , ~~m c tS 24 ;J- ) 
~~:~29·~~40·,··~#~ 0 ·-~ll~~~,~~~~~-~kL• 

~~~'~ML•~~-~~$tf~r~~-$t~J 0 ~-~~~~~ 

.f1J :;t ' flf ~ ~ .r}l JS) $ 1i :t- ' 1l 2 ~ ; $ ~ k 100 ~ .r}l :t- ' 1l i~ • n - 2k MJ ~ 

a;~~~~**~~~~~~~~~$:t-,~•~*~#~o 

2 9. #~ EJ3 rv~ 11115~ ft Z. m R% l'r"J pg ~~ ' ~ :ff f:V: 15~ N'I frlJ Zf rnLt 0 Z. m R% _t £ 
m ~li ffe.S J:JJ ~ m ~li , m rn 1mI * 11 \ J:JJ 25( ~ 0 g~ rpi T 371u~ .i2PJ3~ ~ IE lii ? 
(B!~ 2 JJf) 

(A) ii #~ z. m R% _t lil s"J IJtUm f~Hm , ~!Jfi w ~ rf'!i EJ3 rv~ 111 B! m ¥fit 151T £ ± 
l'r"J @U~ :n ri'.:iJ ffiS m TI[ t±HEHm 

( n) ii M~ z. m R% _t oo s"J FTfj ~m fi w , ~Hi w ~ rf'!i EJ3 rJJ 111 B! m 1m 151T £ ± 
s"J m t~ :n ri'.:iJ ffiS m ®: ~ ra oo 

(C) ii z. m R% 15¥!: f~ fi ® ' #~ J:lJ ~ m ~Ji l'r"J m ~Ji 1mI ~ Jj\ ~IJ Ej3fv~111 £ ± l'r"J 
IB* B! m tfit 1J ri'.:iJ ffiS /ll!H~ @t 

n 

ii (8) 

(D) ii z. m R% 15¥!: f~ fi ® ' #~ J:lJ ~ m ~Ji l'r"J m ~Ji 1mI ~ Jj\ ~IJ Ej3fv~111 £ ± l'r"J IB* B! m tfit :n ri'.:iJ ffiS ~ 
a~@t 

(E) ii z. m R% 15¥!: f~ fi w , #~ J:JJ ~ m rn s"J m rn 1mI g~ 1J\ !!! z. m R% 15¥!: f~ fi w #* ~j 151T tJ EJ3rv~111 
-1=1'~£±IB*B!m¥m 

30. E *D ~A~ :Ye ¥1* El3 n ' ~ ' r0!< -11 E :Ye pJT rfl IVG 0 JI w Ej3 ' z. ' ~ - ht! :Yeh 7t Jjlj J:lJ ft 
~n~,~•,naf3:Yt®~ 0 ii~~:Yt~frlJ~®~EJ3z.~•:YtJ=t~mMft~~•· 
J:lJ J;) 1:Fi! 1~ g~ ~ Jlj £±:Yem 3<"J. B! 0 g~ Fpi T 3JIU~ ~ o~ ~IE ni ? (B! ~ 2 :rj) 
(A) ¥ 1;) 1:Fi! ffl EJ3 t! :Ye &'.' J:lJ {j! ~ ~ Jlj £ ± :Ye m fjJ_ JJ! 
( B) ¥ 1;) 1:Fi! ffl Z. • :Ye &'.' J:lJ {j! g~ ~ Jlj £ ± :Ye m ){"J. JJ! 
cc) ¥ 1; f:Fl:! m ~ • :Ye &:, J:JJ f:Fl:! g~ ~ g £ ± :Ye m 3<"J. B! 
c n) frlJ a~ f:Fl:! ffl z. ~ ¥! :Ye &:, J:JJ f:Fl:! g~ ~ g £ ± :Ye m 3<"J. B! 
c E) frlJ a~ f:Fl:! ffl EJ3 ~ ¥! :Ye &:, J:JJ f:Fl:! g~ ~ g £ ± :Ye m 3<"J. B! 

3 i. T 371J ~m 15~ A ~JHN 15~ g2 ~ '¥ EB s"J ~ '* *~ ~ £ ~ ~ oJ3~ ~ m ~~ ? c B! ~ 3 :rJI) 
(A) ~ B Ft: m I±\ B ;[-' g}t-;: gJt ~~ f¥ 1T £ ~ 1T l'r"J JI* 
(B) 4- ~Jim I±\ 7 : :;t ~ ~t tfu Jt l'r"J ~ W 5 I 1J ' ~ {j! tfu Jt ~ ~ :;t ~~ idi~ l'r"J :±: ~ 1'P ffl 1J 
(C) £ ~ ifJJ 51ffl4- ~Jim 1:±:\ l'r"J ~ W 511J IE if ' ft~ 1:±:\ fi £ 3i JJJ - IE 1f ' x f~ :;t ~~ ffiS '¥EB 

l'r"J r::p i[) l'r"J ~ t! 
( D) JI ~ l'r"J '¥ EB ffifB pg ?G g2 ffiS : '¥ EB ~ ¥!* 15~ - Ill :*: '.k Jt , :*: m B 1& '¥ EB ~~ ¥ll!Jfi'fi §P 0 !!! W 

~ W 51 1J t¥ ft , 15JT tJ m ffifil '¥ EB ~ ft ~3: $@ &' r:F 
( E) JI ~ l'r"J '¥ EB gjjfl pg ?G g2 ffiS : [!! ffiS :*: ~~ 7t l'r"J £ ~ w ~ f~ l'r"J JI * ' fjG{f~ J:lJ J;) *D ~ ' '¥ EB 

~ ft n~ ~& r::r 0 £i * R B£ * ~ m 1fifil '¥ EB ~ t~ 5J tfu mz yg w oJ3~ 1fifil llR~ ~ '¥ EB skJ r::r ie-' 

32. ~m 15~ zg ~ 3<"J. B! ~ ~ Jt a~ 1r skJ ~~ ~ , T 371J16J :ff IE ni ? (B! ~ 2 :rJI) 
(A) tfu Jt * *i, lit r::r 'M J! skJ zg ~ 3<"J. B! *i, jjl {i w co2 ro cH4~11 
(B) yg ~ 3<"J. B! ~ fl"! :;t ~~ $/ii M El3 :;t ~ r:F ~ A :*: *i, lit :f!Z :*: *i, I!& ~)I: l'rkJ JI * 
(C) *i, fl*~ a~ l'rkJ !fl~~ 'I~_§_ ti )lffij *i, yg ft:. *i, ij 1JO ~ ~ Jt a~ 1t 1& l'rkJ JI* 
(D) ft A ~Ji X 8Jl f8J * ~ A I * 1i£ in tJ AA ' tfu Jt -1 yg W zg ~ -/jJ_ B! 
( E) ft :;t ~ ~ E *D l'rkJ ~Ji tfu 1T £ r::p ' '.k £ ~ yg ~ 3<"J. B! mt 5$ ~!{ l'rkJ tfu !~ 
(F) ~ Jt a~ 1r ft tfu Jt skJ ~ se _t ~ *~ ~ ± ~ , r::r ± 1~ ilJt ~ ~ r::p - f91J 



33. "El~!LlJl!iE8lffi~*'ffi5!81-ft~![:fi: i'&:fi, J=l:fi¥MJ=l!li:fi, **11:&1lt/l~ffrm5111!J, 
'[\§! Fj ~ :fi E 81 U}j~ !fl;; t'± ![ 81 tJF ff ? ( !!! ~ 2 Jj ) 

(A) :fi E 81 liJj to/J '¥JHJ1: JIB * JIB Sjj ~Ji ( B) :fi E 81 fi'l ~p ~ ~ JIB * JIB •[JI( 

( c) ~ ![ fj Bt JIB * JIB rWJ ( D) ;IU~ !I ~@! liJj to/J ?;- ;_ JIB * JIB y 
(E) :fi E 81 t~ ~~ {~ Bt JIB* JIB 1~ 

34. e ~ow f;llXi ft~ fi PT tJ ~ f'F w ~ls g~ J=1 
~~EJ3-m~?rw~**~m~m~·~rr~~gJ=lL·m~~·mm•f'F·PT~~ 

}S _,,,.. A .(<"h" H3!3! J-L 
1"f JEf :ill: l'S D~ n ° 

~ fj Z - 7t tl ~ Sjj g~ h L Pl t$ f~ M £r-J (Na3C6Hs01)i§ YfJl ' ~Pl?! W 12--9 il ~ M ( HAuCl4) 
~m~·m~~·mm•f'F·~PT~mw~mgJ=1° 

~rJ w ~m Lill~ ls g~ J=1 f;llXi ft~ fi 81 *S: ill , f5J %f :o: li ? c!!! ~ 3 :rJ!) 
(A) ~fj EJ3 ~z& Edt~~1t 
(B) ~ls g~ J=1 tJT te M f& 81wg;.~1t : ~ ri EJ3 > ~ ri z 
(C) ~ fj Z r:f:l 81 ± ~ & !J! ~ fdt ~@: & !J! 
(D) ~ fj Z r:f:l f$ f~ M £V'J &' fi 1t rflJ 
(E) ~ fj z r:p 12--9jl~M&'ft1t rflJ 

3 5 . e ~o ~ ft t~ tG rflj 81 ~ E ~ ii t!O T ~ : 
t~ tG rfU EJ3 £m IMJU *H ~m 

~E~if (pH) (U'E)3"-'5(w'E) (~ 'E )3 .1 ,...__, s. s C~J 'E) (~ 'E )8"-' 1 O(~J 'E) 

trT~25~*m~r:f:l·~%f~~EJ3£mEw'E·~*UEU'E·~ME~'E? 
(!!!~ 2 JJ!) 
(A) pH= 4 81z§y1Jt (B) IM HCI *z§yiJl 
(C) 0.04 M 81 NaOH z@yiJl (D) [OH-]=5X10-9 M 81 z@yiJl 
(E) 0.1 MH2S04(aql100 mL ¥M 0.2 MNaOH(aq) lOOmL {~ftpfTf~z@yiJl 

36. **E£~![11!~ '~rnHJi::k' ~71-T~rJ&~ft~;!tL' l!IJl:Uli4*W~mfMi1il**E£~81nff 
~~~~~ 0 **~~PT~•W$ft~~m:m~ft~$'ffi~~*;_**~~m~~ 
~ &'Q :'t ~ ' ~ f~H~ *_\]: PT j;j ~ m ~ 1t ~ 1t rt ~~ $- ' rm M~ * * E£ ~ *IH 1t ' ;!t 1t ~ & !!! A 
~: 

C + K1Cr201 + H2S04~C02 + K1S04 + Cr2(S04)3 + X ( f* ~ * ZJS ijj) 
~IJ T :911*-!z ill 15J %f :0: ui ? C !!! ~ 3 :rJ! ) 
(A) X ~ H20 
(B) Lill & !!!~to/Ji@~* E fillU 'E 
cc) Lill & !!! zis 1-H& , mdi~ f* ~ *~ ~o ~ 28 

(D) 120 £ 81 u£ f%J *Jl: .¥ Y w ~ 1960 £ 81=~Miftl77 PT~~$-
(E) 'ffi {~ T :'t ~ 22 £ ~ IH?JJ ![ ' ~ru~n~ 81 •-r ~ § ~ 6.02 x 1023 {Im 

3 1. Iii c 9) ~ ~ tuH?JJ ;L tG ,1SJil , g'~Hi:ii T :91J ~ :r1nm ~ tura t?JJ 81 1 fN J 81 n ~Ji 
~ti ill ' um !fl;;~ :0: ui 81 ? (!!! ~ 3 Jj) 

(A) ~ffi;fR 

(B) fl fN 
(C) x t~'HN 

(D) mH¥fN 
(E) ~WxfN 

Iii (9) 



3 8. ii ( 1 0) ' ii ( 11) ffeHffdg f!lHo/J mBJ ijffi ~ Ji ;L ~ fl m f)'.[U1H1ij ( m -T ~ f~ ~~Ut ' ?F ~ l:t fyrj ) ' w 
~m ~ ll:t *5 m £ *'1l ~ , uJJ~ ill: IE lit ? cH! ~ 3 J~) 

il(lO) 
(A) il(lO)Wil(ll)~~~Rfij~ijffi~ 

(B) il(10)f1ij~1if±PIG C02 

(C) il(ll)f1ij~rf:11fct 02 

(D) ii (1 O)W ii (11 )f1ij ~ Bf.J & H! ~ f~ $ ~ l'lJ £: "±. ATP 
(E) ~ M 11" JiiBf.J !~ pJT 1± ii (11 )f1ij ~ $ 

3 9. ii ( 1 2) ~ A. fl tff! *~ ~ *ft 71 ;trJ ~ ,~, ii , t'f 4 ~ ~ -=f: g~ st 11 , ?1f, 
~ -=f: g~ ~ tff! ff-fil rJi *~ iX ilT (st fl g~ 11z ~ tJ *H ~ *"~ ~ ~ ) ' gj!f t.N 1~ 
:{]ii ;folj ilT T 3J1U)z ~ UJ ill: lE lii ? (JI!~ 3 J~) 
(A) f1ij ~ ::g f{ij ~f JI! : f1ij ~ A - ::*: ijfjj ; f1ij ~ B - Fai ijfjj ; 

f1ij ~ C - ijfjj ij1t: ; f1ij ~ D -1f ti 
( B ) 11Z iX llJT Bf.J trfl r.fil g fj~ $ f[i; trfl r.fil $ Bf.J 1f trfl *~ 
( c) 11Z iX ilT 91.J tff! r.fil ~ l'lJ ~ fJ! ~~ *;IH$ *-fil 51: 
(D) I :{]-=f: * iJ:e 71\ tf J ~ /W ~ f1ij ~ A W ~ W 1§'. ffirj Bf.J Jli1i ,~,fl i}J 
(E) ~ tlJ ~ !/j ' tff! r.fil gft )~, f~ ~ ~ ~ g~ st~~ ijfjj tff! m~ ~ f1ij ~ C 

~t1ij~ A 

4o. T :91J w ~m A. ~.w Itrr rr *£*SI:~ , T :91J uJJ~ ill: IE lit ? cH! ~ 3 J~) 
(A) IfrrU*~-fl~ 8 fl 
(B) Ifrr U * ± ~ ~ 11z fj~ U Ifrr f* Bf.J *BJ ijffi fl $ 
cc) &" Itrr ¥~ ¥m r.fil rJi *~ ~ a~ , ~ 1:'t Itrr u * l:UYU 11r J:tW no 
en) Itrr u * ~ - ft M * wg ft 11:: co2 w H20 *51:'t m PIG Hco3 -
(E) ~~ 7 ~ j\ tJ ~l'f- ' Ifrr u * ~ ijg W-!t '2 j\ fl *6 i:'t 

il(ll) 

il(12) 

~~=~41·~~68•·••2~ 0 ·~·$·,~~$~•~f*-~~~ 
*'~-~*~#~;j~-·-~n~~~·$·k~~~*'*~• 

n-~~~-;~*~~**~~ffl~~~~~~$*·~·~*~#~o 
n 

~~~*~~~48~~~,~~~48~# 0 

41-44 ~~*Ji 
ti M ~ 13> m )£_ E. 5m ( M f{ij ti WT E. 5m ) ~ IE 1• Bf.J -j:_ ~ [PJ & !l1JL ili WT )£_ ' !))\ ~ § @I EB IE 1• ft ~ 

§ ± litf ~ 91.J 7't ~ ~ r~U fftT £ 0 ti m E. 5m 91.J ~MW*~~ gf: EB~~ 91.J SpaceX 0 ~ ~ !1 ' ti m 
E. '5Jff. n~ 2 o 1 7 4 s f1 2 s a -Er 1• a~ Fai ~ ~ 2 a~ , 1-tt ~ ~ no 1H m If ~ ~ 1li -¥ :ti!! ~ !1 :ft ~ 0 m m 
E. 5m fl .ii. *kJ ~ 4 7 5kg ' fl fi !l1JL ili Iii :ti!! f* ~ 00 ~Ji *kJ 720 0 JI!. 0 ~ 1( l'lJ ;ii~ -Er 1• 91.J _t ~ ~ 
*- 0 



:ti m E flm ± ~ ff ri ~ ~ Jffii : 71:: • ~ mu rJJ tfg us fl mr £ ~~ J:1 ) w 1~ ¥RU -x. ~ r:tr skJ • • !if akJ • 
~It BkJ ~ f]Lii [t 1l 0 ~m n~ 71:: • ~ tRIJ J}J tfg $ 8kJ ~ m H ' :fi wr Ti f]JJE ~ ~ f:j(llft - f~ ffl c M 0 s ~ tRU H 
~~mmNm£·~nm7~~m£ffiH~~n~~~ffiHn#ffio·~•~mMA~~ 
'II ffl 8kJ CCD 1JHi ~ m1J H 0 i::. ~ $ ;[-' fiJ ffl ~ pq *~fl£* 8kJ 11 ~ ' W ~ pq 8kJ *~fl£~ fD 
m~¥ffi~1'F§ffm~cMos~mH 0 mmE~~~-7~~$~*•t~W•m~Mm 
~ skJ I 7'C ~ • m !if~ mu fi J (AIP) , 1! ~ ~ ~~ Fai § ~11 ~ ~ -r}J tfg skJ •~It; mu fi H 0 PT; ¥RU• 
Efif~••~tt·~~-•~mN·~N&~N~9~ 0 PT~ffl*~mt~~•mrt·B 
tRU. ~It ti ih [t 1l ' J;) & 1itf ~ •• !if ft JiJHI M BkJ ~ ih fJ\! a ' m ~. ~ tRIJJt!HI M ~t 0 

~ H 8kJ * ~ * ~ rJU~ *dft ' ~ILAJ~j PT J;) ~ ilP ~ :t~ *~.~It !if [t 1l ' 7t ;!t ~ ~ tfg m !f. r!J 
w •~ff r§. c• ~rt r§. PT tfg ~ ¥31: ~St /f iiJ mr £~fl flm )!ft± , ~ fffi :ti 16 ~t mr £ ® m ~ mr £~ML skJ jJf; fl 
( ~D • ~Jl T fl . $ ill . ~ ML ~ ~ ) ' 7fHi ~ *Jt . § I& iii ~ ~~ ~ N {[D fj wr £ ~ ij I ' :fi wr Ti fJJJE J::. 
t~·~~ftm-~oomm~•*.m1-x.~••fif••~~J~&1••mJ•m~~· 
i::. ~ 7C ~ r!J ¥~ 8kJ $ lii N #~ 1! 1JD :t~ ff- 0 

mmE~~9~ss~~~ff~~n•1'F*·illM@*~Jjf;•~mM/fM~ffla·~ 
ft~~ rti 8kJ ~ ~ ~~ 'J'f 31ffiJJ\!-111- !II 8kJ 71:: fjJ 0 i::. ~ $ 1l.1 ~ ~'ij 71:: • W * ~ rPJ ~ tff 1& 1itf #IJ ' fj M 
/f rfif & 71:: fjJ ~ ~ EB jj~ ~ mHl\\i f~ pJT ~ mG 0 * ~ $ 1L1 fJJ ti7 m llJ T 3711 ~ fl ~~ YR /J A : 1. tlH~ ~ ti 
~-~~·&[tm£1*1$~N·~&[t~mn••z~~·~~/J$~&[t~mN~~ 0 

2. c)I: ~ m £ z ~ N ' J;) t-1 ~ § M ~ tRIJ Jf)( ft fi z ~ ~ 0 fM m Ti ~ ~~ H ~ :ti ~ ~ *ft ' PT J;) c)I: [t 
~ N , ~ fffi !l:l: - ff r! PT tfg 1W *m ~JI ff ri ~ ® , -th 1W c!x: [t !!!fl ~ )j!fJ JA 0 3. tJ :ti m E fJm jJf; ft fo ~ * 
:fi wr = fJJJE ts fl 8kJ jJf; ft ~t .tl: ' ffl !11.X fl~ ff I@ iWHI~ 1E J C deconvolution) ' c!x: ~ ~~ tff N ° i::. ~ $ 
)c., ~ ~ : ~ m skJ #jUR ~ ~~ J:1 ~~ rrr N m;; ~ , ~~ m ntf ~ ~ iJJ t~ %f 1W /f JNJoi :rt ~ ~~ ~ :ti E ~.~ J:1 , ~ 
~~A~~·mJ:lmPTma#~~oo~m~~ffl 0 

41. T 371J16J %f tX: m :t~Hli ::><: Efl- 8kJ ~ :W ? ( JJ! ~ 2 Jffii ) 
c A) :ti mr E flm J::. -x. ~ ~ NJJ ~ :ti 16 • ~rt r§. ~t m £ ® ~fl ~ mr ~ ~ ML skJ jJf; fl , ~ ~ m ff ~ ML 

w § i&!li~lJ8kJJTI:f~ 

(B) :fimTifJJJE8kJ CMOS Jjf;ft~mHn1ct~EB~~ NASA 1itf~' ~z•f*~~@*§ff*J:l~ 
fffi mG 

( c) fM m Ti f]JJE PT ; ?RU •• !if BkJ • ~It ~~ 111 ffl ' #~ {~ f!Hri ~t n~ !th ~ llft ili §§ ~ & ii! !ml 8kJ HUWJ 
~ ttr tfg :tJ * m ttt 5Et1 ° 

en) 71:: • ~ m11?JT1~ skJ mr ~ ?~ J:1 ~ m fj ftJ3 ~ rfif , :ti mr E flm M~ ~ * JJ¥: 7'C skJ 1'F m mG m -x. ~ :1:11: 
;1:)$( 

(E) * ~ $ 1L1 m ffi ~~ {R ?.~ t§ :r}J tfg ~ ~ Fp, ~ 8kJ /J ¥! z - ' ~ #~ :fi wr Ti f]JJE lfifL ~ _l f~ ~ T f~ 

4 2. fM wr Ti fJm :ti • ft * WI J::. ' ¥~ *i * WI BkJ ~~ ~4 #~ :fi m Ti f]JJE i~Uth ft ~ 00 ~ J::. :ti ff- $1J * ~ q::i ~ 
f~ ~ fj ' T 371J ~ :W {ilJ %f IE lit ? ( JJ! ~ 3 Jffii ) 
CA) :ti mr E flm skJ ih tfg ~fl¥~ 
cc) :ti mr E flm skJ :tJ • wg ~fl ttt 
(E) '.k WI ~t :fi m Ti fJJJE {J'iZ 1E J}J 

( B ) fM wr Ti ~ BkJ 111: tfg ~fl t1t 
en) m :tJ ~t :ti m E flm w IE rJJ 

43. ;fi tth ft BkJ * 1~ mkJ m 6400 0 JI ' A :;'l:. ft 1L1 $1j tfu ft ft JL\ BkJ ~E. m 3 84,400 0 JI ' A 7C. tfu 
~0·~~M~m217C·T~W%fWmmE~-~~0-~)j!f]Mftmili? 
(A) 10 fj;~j (B) 1 n~i 
(C) 100 ~~_i (D) 1 7( 
(E) 10 7( 

44. g'ij 16 ~ , :ti mr E flm ~ J::. -x. ~ 1& , ;tt *El 7 tth ft skJ;;; ~ 51 :tJ mkJ §7 Y 4- ~JJ ? 
(A) 376 (B) 3760 

(C) 577 (D) 5770 

(E) lEf /f ~0 ~ ;f; ~ ij I 1J ~~,FM tfu ft iii ;_ ' PJT J;) {I* 14 /f ,@ ~ ¥! * 1~ 



45-46 m~rJI 
~~~Wtt~•m@A~k-~~M~~M~·tt~•~mft~~OOL~~~±ih~ 

1J ' J'ill fJJ ~ m 4 ml s a~ ' i5fl: ¥!J rift 00 ~ m 1J ~ w {'It 1i 8 m 1& Wr w T * 0 ,Jljt ft tt ~. - ~ }~ ~ rift 
00 ~ m 1J * I 1 \ JJ! ~ m {6J a~ ' ~ I 1 \ {,' ti ¥!J 1~ ~ ~ 0 {~1 ~)t: ** ~ • fjl}f[ ti ¥!J 1~ ~ ¥~ AA ~ Fai m %1 'Ii'! H 
ft - 00: rv~ k il ji ih 1J ft=iJ t§ fPl ' tt ~ 9 81 ~ N £ {[i!i ffiS 12. 5 ml s 1~ ~ ¥~ 81 ~ N £ {[i!i ffiS 5 ml s 0 8 
mw~~~~~wtt~•-~UffifPl~~NjiiJJ·il~~~~m;m15kgtt~•m;m 
50 kg 0 

4 5. 8 ~0 Pff i5fl: $IJ 81 ~ m 1J ffeS AE {[l!i 0 ~ ~ ~ ± ih ~ 1J ' 'i' tt ~ 9 fJJ ~ ffeS 8 ml s R~ ' J'!IJZ'lt fr ~ Y 
m 1&W!f.¥T*? 
(A) 8 

(D) 32 
(B) 16 
(E) 64 

(C) 24 

46. ~m n~ JJt uM ti T 3711~~16J %1 IE iii ? (IJ! ~ 2 J~) 
(A) mAuMti1&~Fai81~N*-11\ffeS 8 mis 
( B) m A fil}f[ ti 1& ~ Fai 81 ~ N * I 1 \ m 2 ml s 
(C) [El ff~£~~ '!'fil 81 ' Pff .DJ m A fil}f[ ti AA 1& 81 ih ff~ i~ fO £ {[i!i ~ ~ 
(D) rEI tt ~ 9 81 fi £ lt tY: 11\ ' Pff .DJ fil}f[ ti AA 1& 81~N~1t £ {[l!i tY: *­
(E) m %181 fil}f[ ti II} :fj~ ~H~ '11 fil}f[ ti ' Pff .DJ fil}f[ ti AA 1& 81 ih £ ~ ~ '!11 

4 7. WI £ ft :t: ~ lfiJL m L ji 1i - f~ a~ Fai 1& ' Wr [El m ~ fi ~_§_ 1J t~HI ~~ {[\; f.'D N ° w ili: WI £ Wr @c ta 
T~~m&~~·~WI£~~q~~:n·~m@;~~~~WI£~~·~~u~~~ 

*~lfiiLm·•WI£~UW•*~~$ 0 ~WI£**fi£ffiSM•**~~~~Nt!Svortl 
:ti 0 Ujf lli 81 t~ ~41~1 ~)t: m ;_ m m ' ~t rift 81 ~ N m v [t=iJ tr: 0 ffef 11 * UJ lli x~ ~41& T!r £ 81 ~ N ~ 
m 16J ? c11 rt1 :ti m IE) 

Mvo+ mvo 
(A) M 

(D) 
Mvo-mv 

M+m 

(B) 
Mvo+mv 

M-m 
Mv 0 

(E) M- m 

48. 11 (13)ffiS ;lf;; !1f rift Fi*~ 1¥!J ' ' 81 rift m if!J oo 11 , 
~$••••«~mtr~fi~mBf'Fffl·W ~m• 
H~l1f~U$#~±~~~m~w~•1t• 
81 rJl ii ' T 371J16J %1 mt IE iii ? 
(A) ~{~AB ij!J1!fl.:fj~8 8 : !ll:@AE'. 1$ 
(B) ~{~AB ij!J1 !fl. :fj~ Zin Fi : lX tJJ Ai.: 1$ 
cc) ee81*m!f.n~~1~/\.Bij!J1: lXtJJAE'.1$ 
co) ee81*m!f.n~ee81*m: !ll:taAE'.1$ 
( E) Ei=Lf~ ~fi{ !fl. ~ 8 8 81 * m : ~ ~ipj( Zf Ai.: 1$ 

(C) 
Mvo- mvo 

M 

4 9. 2 o 1 7 if 6 J'i 1 o B ~ ~ '.@f 18 tt , f~ 0i115~ iit 7\: & J.i}J :EJIH~IUB: '.@f ' ft 7£ rt LlJ I& * * 00: ft f~ WJ ~ 
~~~~mmft 0 '.@f~~iliif*m*OO:ftmftfr'D~mm••~•~~~ 0 m~k~~ 
fr'D ~ m ~ ~ g n~ T 3711 u}j~ ili: ~~ ru! 81 ~ mu rJI ii ? c JJ! ~ 2 J~ ) 
(A) :f1Z ih :r\ ~ z~u (B) ± ih :r\ ~ zw1 cc) tift oo ~ z~11 
co) t~ttt~mu (E) :t:~~m 

5 o. B Fi i5fl: ¥!J 71' tJ w m £ ± zµ 1i 81 ~iz ~ oo , m ~ 1i!X ~ oo m 1~u 81 B Fi 1jt w t§ ~t fll: f~ , ~F'f r~i ~ 

fi 1i!X ~ oo WJ m H ~ ? 
(A) in Fi 
(D) ~~Hf 

(B) in 0 
(E) ~:ff 



5 i. r 37rJ uJJHl/.j :i:Ji ~'Ii ll~ sA m JI J'! w ~~ JI lli1 im 4 81 'Ii m ? c B! ~ 2 :i:Ji ) 
(A) .DJ ::t: ~ B ~ H EH~ M • ~if; M JI 1 B 
(B) I!: JI 1 4 W ~JI 1 4 fJG - fl~ 12 @I J=J 
(C) 19 @M JI 4 pq ~IE'. 7 @M J=J (¢JL~ J=J) 
(D) 1ffl!:Jl~:¥~¥1J~~4~:¥ B ~m1~ 365 7( 
(E) 24 ~ff~ ~t B1R: 1± M JI 81J=J15t B :li:A .ft~ JI ti IE 

~ 12~ 
~15~ 

52. ~ *l~t~U § ti51-itft ~ * IU~U W ~ t~IJ • ~ *~ ** ~ T %flBr~1J W f4 • !Wu A.~* fjLj;t .P • 
L~ PT 1t& ~ 1[![ * ~ rffii ¥~ 0 tJ r ~m JB ~ * 1~ r~1181 *,)( ~ , uJJ~ ill: lE Et ? en!~ 2 :i:Ji) 

CA) m ~ 1~ r~u R ffg n rn ~ * n mu ffe! oo: :r~ 1~ r~u • ~ r~ 1£e m 11~1~ mu 
( B) PT 5! :Ye & *I 9i- *"~ ~ * ~r £ ffg B t~U 5t ;f!T ~ !if 81 !¥ fJt fO ~ rn r'<'D fJt 
(C) - ~~*§§~PT j;j 1~mu it f}j( 81lkt~5t11!J W16H %tfu 81 ~~ *~ 
(D) - !¥j {ll. JB tfu f}j( [PJ ti7 !l!fL ~ 81 ~ * ~r £ ~p PT~ t~U it f}j( 81 ~ ~ 5t {1J] 
c E) tfu oo * ~ 11 _t 81 ~ m ~ % tfu m ftti 81 r~u ~ 1[![ iii$ ~ mG ls zp: oo ~ m 

53-54 ~~*JI 
1lf!f Mill r 371Hl1 xi~ • @J ~ ~ 53-54 ~ : 

:tt&~.P~mPTJ!~rPJ~~~m£·~~~~rPJfi~*~,,~oomJJt~rPJ~m~m~ 
lli~PTJ!:YC~A.AmM*mG~~- 0 ~®~~1±*mG~M·PT~~~JB£~~-~-~~ 
m®mG 0 1±£~00·film~£~~-~-~*£±~*~~~~*~•M 0 7(>z::¥*~T 
I~ ~ ,@ ill: iii~ ~1 ' &\ gj {Fe m -W F9 81 • ¥&: ~ 3i ~i ::t )1fg :W :fiJ 0 ~ 1T PT 5! :Ye I~ mu 81 ¥ * 115~ 14 ~ ff~ 
*'*~MIE=®~1T~*~~~~*~nm~·am~~~~~*~.P~7k~·~~* 
~ * g& ~)(,@ ~j 81. @~ ¥&: 0 ~ llt * x ¥ * ~ ~ ~ ~ ~ * ¥&: ~ ~ ~ * ¥&: ~ 3i ~i ' ~ ~ 1± ~ flj ::it 
ifG ~iiJ --t tif -~ .@{[ID tfu 17 • ~ X FiJHilJ ~ ALMA 0 

~ 3i ~i 81 m t!T n · t12 gJt ~ ffg 5t ¥J¥ 81a1J' ~ fEI , w o ifil mG & tt ii w r&: ffe: mG lE Jt 0 ~ * r&: 
81 ¥&: ffe: * m1~PT5!:Ye811ooo1i% • ~ Jlt ~ 1£e S ¥&: ~ 3i ~i 81 ~~ t!T :1J ~ :fiJ W :Ye¥~ 3i ~it§ rPJ • .@ 
m••~·~R~•m~~~m~~-~~3iM·5t~rrffi&*oom~m~pq·~~-* 
.@ill:S~~3iM~ff•mmG-@m*o~~~3iM 0 LlALMA®~·ffi~a3i~m~~3i 
~i ~ F"19 81 ~ lfj ~ 15 0 JI!. • ~ Jl:t '2 81 ~~ t!T :1J PT .DJ~ 0.005 fEI f'J> 0 

5 3 . f4 ¥ * 1£e m r 371J uJJ~ - ft -n :A * rt :!Jo • r&: ~ 3i ~i 81 ~~ t!T n cw o ifil 1 o 0 R 81 :Ye ¥ ~ 3i ~i 
;f§ & 81 ~~ ;f!T :1J ) ? 
(A)~~~* D 1fil81 ¥~:AS¥&:~3i~i 
cc) 1£e m r'<'D ~ JJt 81 ¥ m tEI f! f 'F ~ 1~ m11 ~ 
( E) #~ S ¥&: ~ 3i ~i 81 ~i Iii EH l!H~ ~ :Ye t1t 

(B) ~ 1'F ± ~i :W; ~ ffe: ~ ffe: 81S¥&:~3i ~i 
(D) J;j ~ @S ¥&: ~ 3i ~i 5t Wx. 1± ~!Jim~ 

5 4. ~ :r1Jtfu f* * ~ ~)(: g& • m r&: 81 ~ w , * ~ '¥ * % ~j ru! * a ?tr iii~ ~1 81 S m r&: , Hi w Y ~ r&: 
ffi~•m~PTLl1±~1iiLBmiJ 0 ~Tx~.PMm~~~*~~~~*~~~·~WU 
ill:¥&: t~ PT J;j 1± tfu Iii LI~ mu ? (B! ~ 2 Jffi!) 

(A) ~ *"~. ¥&: (B) PT 5! :Ye (C) ;w 91- *"~ 
(D) X ~1 *"~ (E) r ~1 *"~ 

55-56 ~~*JI 
1 , 2, 3 , 4, 5 -rx: n ~11 ft}- filJ * m ~11 • ~ ;i;tt JJt w El't wm tEI & , * m ~11 7'G it t~H~ ?tr £ ± 81 ~~ ~ m1 R 

W~mt\tM~60% 0 ~~7f\:M5:frRpqR~~~ffl~~-~~·~£±~M·~~/f\:M5 
N f'F ~ r~ m ~ w wm !7R m J! 1t 81El'twmw1~ *m 0 §AA* wm ~1181 ~ii~ tJ 2,3,4,5-IZY 1~ £ rx: ~~ (ft}­

m * wm ) ffil 1l & B! ® 1~ · & fl! tlo r : * wm + ffil ~ ~i8fi1~l'flj * wm ~¥ 
t.& r~ _t x • 1lw lliJ ~ r 371J ~ 5 5 -5 6 ~ : 



~ 13~ 
~15~ 

5 5 . ~ rn J:. ~ 17'1 ?J: 1tr H m m 8"1 ~ !{: 1ff& r~ ~ *'"1 ffl * m ~' 8"1 ;g: -T 1g: ? 
(A) 1.8 1g: (B) 2.5 1g: 
(D) 3.8 {g: (E) 4.2 {g: 

5 6. T 3711 w ~m * *i 8"1 ffft ~ 161 ~ JE Et ? c B! ~ 2 JJ"! ) 

(C) 3.2 {g: 

(A) * *i :W * *i ~' ffl [P] ~ ~o/] (B) * 1ft :W iJ ~Hi ffl [P] 5-} ~ f~ ~o/J 
(C) * *i tE il.1t & )]! I-fl ffl ~@: WfiJ (D) * m :W l1t m 1t ~:rt :l:~ PT J;J Cm(H20)n ~ jf\ 

(E) * *i 8kJ 7f\ '11 :r\ ffl CH2(0H)CH(OH)CH(OH)CH(OH)CHO 

5 7. W li 1ll: fPJ ~ ~t lti T 3711 1L fi ~o/J ~ 8"1 ~ '11 , fJI! ti::! 13 c 8kJ :W r! : 
(l)iUt~~; (2)ttf!i®~; (3)64:; (4)18K :& ; (5)Ei3r3t; 

( 6) Z:. ~' ; (7)= fdt fi)l ; (8)4: IMJIJ E ; (9)~ V1< 0 

Ef1 ± : fl(5)(6)!'1n~?t-r~~ 
Z:.±: m1t'¥mliBUl:&J'11!8"JW(3)(4) 
vg±: ii.1ta~~'¥mli1U~1t~it8"JW(5)(6)(9) 
T±: [!l!JfilFf~m, m~!l!1WPJ~m8"1Wc1)c2) 
rX ± : @: -T fa9 W J;) ~fl if *5 i'! ' ~ ?t-=f !fi {li: ' fl ff~ J;) W ~A~ 7f\ 8kJ W (2)(7)(8) 
1~ c ftffl ) ~2 ffl J:. ~ li fll: fPJ ~ 8"1 n ~ 161 ~ JE ui ? c B! ~ 3 JJ"! ) 
(A) Ef1 (B) Z:. (C) p:;j 
(D) T (E) rX: 

5 8. ¥~ ~ -T ® ( Gallic acid ) ~ - fi W f~ ® ' ~ :3 :f.S 3, 4, 5 - - 1if £ ~ Ef1 ® ' Ji'H'F ~ ~ fflJ & ~ 
~I* 0 E jQ tE fl~ MA 1W T ' ¥~ ~ -T ® 8"1 ~ !{: 1ff& t~ W~ ffl p kJ ' = fdt iZ , 71< 8"1 ~ !{: ± 
nJG w~ 5t 51'1 ffl q kJ , r kJ , ~rt 3f< ¥~ ~ -T ® 8kJ ~ !{: ± nJG w~ ( kJ/mol) ? 
(A)p-q-r (B)p-7q-3r (C)p+7q+3r 
(D) 7q- 3r+ 2p (E) 7q + 3r- p 

59. fi'& 1t ~ 1f ,~ a~ ' ~fl ~ ~i!J ~ ~ Ji fzp If)( - fi El 'ES [!I!} 1tl fl rfb ( Ba(N03)z ' K1C03 ' 

Pb(N03)z) ' 1Jd1jj ~ Ji@c ~ - ff~ 'ES 7J< i~ YfJl ~A Wflj ( Na2S04(aq) ' HClcaq) ' Na2ScaqJ) ' {fl 
1J\ ~ *''iij 8"1mA.1'11~ ,'5 Be ff~ J:. fl~ 0 !!I !It~ fr T 371J w .~ tJ ~Wt 51'1 ;L : § 7'C ff~ [!I!} m fl &b ?t 51'1 fl 
Be ffl CD ' ® ' CID ' ~ riJl ~A j?flj 5t 511Jfl BC ffl Ef1 ' z:. ' p:;j ' ~?~U& Ifx y ii mm¥~ i'! iJ\! * & )]! *5 
*tlDT : 

fl &b \ ~rt1'fU 

CD 
® 
CID 

T 371J ffeiJ ~ff 161 ~ lE ui ? 
(A) ~itj?flj Ef1 : Na2S(aqJ 

(D) fl d'b CID : KzC03 

Ef1 

El -ESmMi 
El 'ES lfC Mi 
~&JJ! 

z:. p:;j 

~&JJ! ~&JJ! 
~'ES,,_, Mi 
Jl\\ iJL ';-· El 'ES ~JL Mi 
~&JJ! w ii.¥@ 

60. rt11§tJ~m¥lli~tJ Pb, Pbo2 fflmfilli, 30%,...__,4o%;L H2so4(aq)fflm~~i1Jl, ~ma~, mfilli 

8"1 & JJ! t<O T : 
Pbcs)+ SO/- (aqf~-~PbS04(s)+ 2e-

Pb02(s)+ 4H+ (aqJ+ SO/- (aqJ+ 2e-~PbS04(sJ+ 2H20(l) 
;g: i& ~ m rih ~ m - i9: a~ Fa9 , {WJ1~ ~ filJH& 8"1 ~ ii~ :IJo 24 :£ , ~11 ~mm riJl 8"1 ~ ii ~ 1t ffl 

161 ? 
(A)~~ 

(D) i~Y 32 :£ 
(B) tw :IJO 16 :£ 
(E) i~Y 40 :£ 

(C) i~Y 24 5l 



6 1. ~)t x FM y 7t lJIJ {i; ~ m fl :31Z JI 71: * ' c 1 ~ jt @: -r 0 1ft rmi H~ ' T 371J - {l?!J & ff! :f:~ '(Jg rPJ {] ~ 
ff : 
CD y + 2XCl3-YCl2 + 2XC12 
® Cl2 + 2XC12-2XCb 
@X+ YC!i-XCl2 + Y 

t.IHJJ _t ~ • T 371Jf1E ~ilff 16J %f lE lii ? (ff! ~ 2 J~ ) 
(A) ~JJ¥:1J*1l\Jr~rr;m: Y>x2+>c1-
(B) ~1t1J*1l\Jr~rr;m: c12>x2+>y2 + 
(C) 1ft rmi r & ff! 2XCb + Y-2XC12 + YCl2 -aJ ~ ± 
(D) 1ft ?mi T & ff! 2X + 3Cl2-2XCb :f '(fg ~ ± 
(E) &1!!®$ • XCbm Cl28"1~1t£~ 

62-63 m Jm ffJI 
r~mM~*•~¥~~·~$li~~_t~~~-••~z~~*~\·~&~•£~ 

~~-ar~tt~~~ft-r~•~~·o~~-ar~·~~~~:fff:Bm~•z~~ft-r~m 
~j $FM£~~ ti t1 ~IE m ~m • ~w 1t< ?.~ r ~ @J ~ 62-63 Jm 0 

~ lft * Jj\ (!t) £~A £~B 

~~- 500 0 

~~= 2000 0 
~~- 5000 0 
~~~ 200 

~~li 150 0 0 
6 2. M ~ * • ~ z 1tt • ?!T 11tf J11 8"1 *5 * m 16J ? 

(A) £§:ill: Mfl ~ E *~ fflZ m li fl?!J :f fPJ 8"1 fi 

£~c £~D 

0 
0 

0 
0 

0 

(B) J;J Ilt fi Mfl ~ ffiJ § • ~ ~ - ~ W ~ r'i'IJ 8"1 ~o/J fi ~ti 111 
(C) *3&-1 • Mfl!l!~8"J~lf¥*'1\FM£~~fi 111~1EtEl~m 
(D) :E=~ ±li!l cJl ~ • ~ ~li 8"1 !l:Ui!l!ffl ~1E&U@t!$~ r'i'IJ 

(E) ~WW 00 m 8"1 * Jj\ ' FM Mfl ~ ~ lf¥ * Jj\ ~ lE tEI ~m 

£~E £~F £~G 

0 
0 0 0 

6 3. :g: ~ * ~ ~ ~ mi 111 ~t 1~ £ ~ ' I J \ ~ ~ ~ ~I 111 ~t {~ £ ~ ' T 3711 U}J~ fi £ ~ ff JI ft 8"1 Mfl ~ R w 
-ay '(fg ~ !f;Zfi § ~ ~ -= ? 
(A) aaBbCCDDeeFfgg 
(C) AaBbccDDeeffGG 
(E) AabbCcddEeffgg 

(B) AABbccDdeeFFgg 
(D) AABbccDDeeffgg 

64. r 3711~m~t-•8"1 r ~t ~.m ~ zER ± ** J 8"1 ta'i ~ • uJJ~ ill:~ IE & 8"1 ? cl!!~ 2 J~) 
(A) ~ lJ! 8"J mJ f,t( .lt ~t ~ {;f\ m r'i'IJ 
(B) Ii:l: ~ 8"J ± ~o/J ~o/J fi ~ ti 111 tX: ~t ~ {;f\ {E; 
cc) m-ar J[ :@1ffIifrJ~±8"1,~Ji~1t< flft fr~* tJI1 tt _t 
(D) 1i: ~ 8"1 ~t ~ tJHi m ffJ ft 
(E) Ii:l: ~ ~ 41-\i~ 7~ • X f~ WJ m I J! ;f';f\ J 

6 s . T 371J um ill: ± ~o/J fr ± ~ ~ $ iii ff 
(A) f.N1i 1if 
cc) Qu~1tmrnm 
CE) mt fl mffi m 

I ± ~ %f J 8"J flEJ @. ? (ff!~ 3 J~) 
(B) !f ~JR 1if 
(D) fm !l!Qli 1jr 



66-67 m ,lif!HJl 
-~~~~,~~~*~m~~~M·iliM~*~~~m@~m~-~M 0 ®@~~ 

~~~&il~(M~~&W~5~&)~rn-~~ffi£~M~~ 0 tr-~WMtta$•M 
~ * ~ - ~i r M1 ~Q * J a1 ~ r1+i ~s ifo ~ ~s f?iil m *Yl 1-t , ;J-§ 11 x: @c 0 ii (14) M ~ ;t~ w f!UH :m & ~ *5 
51i!:: 

*Jl 1-t : 

~ H+I ~s 
( It1!6~&) -

x 

l 
~g~m~rHl~s 

F, § Y: 1 
20 ~~s 

ii (14) 

66. ~11f r~i _t ~ w fl$ , f4 ~ * ~o i6J lf>H~ r *iB ~Q * J a1 ~ rHI ~s ? 

-

CA) tt~~rHI ~s $ w tlG~~@fl (B) ~~~s $ w ti<:~ ~@fl 
cc) M~ ~ rHI ~s w ~ ~s ~ x: Jf:Hlf c n) ;fj~ D¥: ± tiQ 1r1n1 a1 ~ r1+1 ~s f!ID fl 
(E) Jf:Z Er X: ~ 1-t ' £{ fjJ ti !E ®Iii~ 1'11 ~ H+I ~S 

67. r 3111 w ~m !l:t w fl z ~ ~ , i6J cg IE Et ? cB! ~ 3 :rffii) 
c A) m !6 ~ & ;J-§ ~i ;fj~ ~ 5 ~ & m M ,,~ * ijJ 
CB) F, ~ r1+1 ~s a1 £ ~ ruI-'§' m ~ ruI i>l -r 
(C) !l:t W fl m $ Fa9 rul 31f~2 W WIJ 
(D) F 2 $1 2 0 ~ ~S ' fj ~ _t lt1 !6 ~ & ;fO ~ 5 ~ & JI! :g_ W 1 O ~ 
CE) !l:t w fl~ f_i![ 31 m ± ~o/J fl a1 mt~ r1T !E ~ ~ rHI ~s ifo ~ ~s m ~ - ~o/J fl 

68. ~m~il(I5)*0(~' J;)riilJ:lfIEEi? (JI!~ 3 
:rJj) 

(A) Efl~=5tfl' r1J J!;fj~r~l)(5t~WW*ffl 
51~ 

(B) *Hl ]if w M f,J: ]if $1 z. *~ ~ ' -'§' 11l ;fj~ *Hl ij§ 
f ~ pq 

(C) z. ft ilU-T 11! ~a~ ' ~ ~ tl~ QJ f'F m f~H& 
~ 

en) z. rn izg fl*~ 1f M ?tr tJI nJG 
(E) l~H~~m~5fl 

ii (15) 


