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o 3R FISAT: T\A(; %/ﬁ)m nea
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£ ﬂmm(superpose)mw%ﬁwmn HAKELE IR Sh
Wﬂ@@

?(( % Yttt varel < wh A T @R i B o R A=_£i§ - Rz_‘fl_f RRN g
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y/ Tl SbIRT 1 T U U 1, ST et GHTg B % o Weteh W 60° o I T ATl B & a0
T T B Y T Y G(n) B gE e 3 FE ) | n =43 W 0 HTHH 60° B AUl ?zm%l
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[t e

we 2 (rfersmam o : 32)
o MTSH S T E
o TF T H IR A (A), (B), (C) 791 (D) ¥ 1 57 IR Rreheul § 8w 1wk @ 1P ohes v ¥
o I W H, Tl weht forea (forehodil) % e gorER (Forae) F) o e, i W )
+4 At ok wft vt e (fohedil) & orged gorget (Sorael) #i e R s

0 RS ofi goren Fren = frn
—2 g uft sraeena

Q9 T forge vk “EU - 0Xe + HSr+x+y At , el xqem y DA FNE | 25U fromrarenn § & q
Ferel Y ST S FHT: Ky, Ko, K, (2 MeV) 791 K, (2 MeV) A gt meft 2 | 28U, 140Xe qo 84Sy
1 gid fFaatia su Feieil  FH: 7.5 MeV, 8.5 MeV @1 8.5 MeV o | firfry gvaror frdl w1 v
@ gu o faweu € (@)

(A) x=n,y=n, Ky =129 MeV, Ky, = 86 MeV
B) x=p,y=e, K5, =129 MeV, K, = 86 MeV
(C) x=p,y=n, K, =129 MeV, Ky, =86 MeV

(D) x=n,y=n, K5 =86MeV, Ky, = 129 MeV

%= HH (ROUGH WORK) & foe @t
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Q.10 =R e A A el Paul Q o ¥ hAT: p; T p, & | A hl U FoaiH Ued SHY & SIS o, @

o, B A T g, T 77, TG ORR AT Tl L, T L, STt St © | @t § e PEa L, 4 qo
e QFA L, 3 e & Ao S ot et & (R ) | aR T P st @ L, w1 o e whwia 3V,

Brar d s @ 1 L, F orem A el W ElHia 3 V, ¥, 7

Q.11

@ l.n @

v V, Togd uw 1, Wagdis £, WO g, 997 WHE h =@ ¢ H e Gl s wd
e 2 (8)

A =gV B gl =V (C) I=g,eV D)  pel =g,V

ww 4

F= FTH (ROUGH WORK) % ot @reft T
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Q¥ UHBRT R, U1 TF UH S Teed i MR Y 99 fig O mEa ? 1 md @R, Bewawn Pw
HfRA T MR A (cavity), S8 OP=a =R, - R, &, SR St & (R 36) | Afs igen & st

B 7 i@ aw E¢) 2, mmadwad @)

E Qaa.wm%,mwﬁqm&mﬁ%ﬁqﬁw%%ﬁﬁsaﬁﬁm 7 winfradid |
“(B) ~E UHHHH 2, THH 9T R, W 1o o 2 o gaeht R 7w Pk et 2
}«{E’ T U &, ST URATT @ G it At et € e seeht fRan @ wPfuadi ® |
(D) E & odA 2, Ta so wiwmr qor R A o vk § |

#a wH (ROUGH WORK) & foTu @&Teft T
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[t |

QK qa1et P Ao Q  Wiew- R (stress—strain) % WieH & U BT Tewdl § y-3187 I Tl 9o -3 W
' yfiee Euiar | dd TR HE R (B)

A

=

&

& P
Q

)
Stress
/Aj/ P ol - (tensile strength) @ & AMF T |
LB)/qEr?f Puetd Q¥ a1 o (ductile) ? |

() verd Puerd Q& =firs Wi (brittle) 2 |
(P el P o1 ¥ STt 0T e @ 3 T STl ik § A ¥ |

%= FM (ROUGH WORK) % fae @reft o™
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Q.14 U THEHM T & atet o Mo s 1 fon R 2 wen 98 o e % e ¥ v w1 € | R
h R A r(r < B) WIE P(r) 2, va wet e & @)

o s

P(r=3R/5) 16 P(r=R/2) 20

© P(r=2R/5) 21 ®) P(r=R/3) 27

Q.15 @mw@mﬁq@mﬁmmsw@mﬁ%mﬁaﬁd%mmsaeﬁrargﬁmﬁm C Bl
e YIS 3 e 3 ST~ EHT Wi TSR (¢, =2 T e, = 4 ) % T verd qwiy fegan @

ST & e 36 FR 9 T2 Wiy o enfar ¢, @ St R | e st %&%

(A) e/5 (B) 5/3 €y 75 Dy 73

F9 % (ROUGH WORK) % fore @reft T
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[ it e |
Q.16 TS TH-THIIH G| le'@l s &ifds i (horizontal cylinder) ® -y fieq g 51 2 (2ol
foamrgEr) | S & 9 & aOE T, 3@ P, a9 SREE V, & ot {6 g steen § % | o M i 9ga
-1 T, 7o T 0 WA P, 797 A V, B QS | 59 Ao ¥ foeedt x 7 aa € | e

TS S % A 0 ) 0 O 5, T e R B)

A) ARV, =2V, q0 T, = 3T, 2, v 18 & g wsil iPIVI%I
(B) IRV, =2V, T, = 37,2, 79 Al =il § qi@ds 32V, 2|

(©) ARV, =3V, q0 T, = 4T, 2, o e gm0 e 71 74 %plv1 2

D) 3R V, =3V, a0 T, = 47, %, 7 a1 € 7 ey %PIVI 2

= F (ROUGH WORK) & forT @red! T
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¢« zATsHT JTHIE
o U ITSE WA IH T
o YA U A AR faed (A), (B), (C) 791 (D) § | 39 9 forshedi o w1 U @ it forer wEi €
o THTE % o, weft e femen (faereat) & orgeq qATS (SER1) F SR, H we F:|
o I FNT |

+4 3R frd; meft gt foepew (forkeat) o S1g& Seret (Jeigt) Y il T S

0 s oft geren wren A R R

~2 =t sraene |

%= HH (ROUGH WORK) & fore @reft s
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=T 1

Uk TR i T 1 e Tk e R n, 1T A1 i i U el se (i wrsmm =
YA 1, TS WIEW G ToT & ST A S Hehall § | §6 ECAT § R GREEA A 0y T n, o HGUTE
R SRR ot i T g g & (R ) | e < & welt fopolt ForeR 5w aee 3 RO simed i i
1 0 U FARTE HI0  § F S R EEA U p, ST o WTeAw § 0 §¢ IRae FEhdl § | G A
HEATCH 5166 (numerical aperture (NA)) sin 1, ELR IR GRC RS RS

1y~ Ty

Air Cladding Ty

Q.17 AuEAT S, Rl n, = V45/4 T n, =3/2 37w S, e n, = 8/5 W ny =7/5 T | TR B ATFHATF
4/3 TE =g T SAoadF 1 o g fwed B @)

A SFNATHIgFTHRaIAIA T S, 5 5\1/% Aok T 59 | G WE |

®) S, FINA _J% s AR T i R AR A e S, B g |

© S8 FINARII@RIATAF S, B 7‘:_3 SadH A T A g W |
(D) S, FINARTGH@IRTARHFR S, AIAAFTARR |

AR AR SR S F2 AR S Ty A IFeN ST TRE NA, U NA, (NA, < NA,) el
' TrETeTt Y ST & U ok g @ el T R | HY GG 1 WG g § |

NA, NA,

¢ NA, + NA,

(B) NA, + NA, ©) 'NA, (D) NA,

%= ®H (ROUGH WORK) & Toe @reft =
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[_sfes |

=0T 2

T FerTgam o1 o Uk vaeft ST Yol ¥ wehEnT foregd T T areer R 6 yanfia 9 @i R | wed

TS, <ITSTS Aol WIew s £, 1w T d ¥ | el W e R 3 ueh U ek &9 B e |
THeh HU ARNATEH 2-fwm Y 3l it €14 € 1 vforma: g98 PORS W @veresl &1 9999 91 £ qur
PQRS % & % %ersh T aRTe foheg] Toradia 31y 11 sima & | o Rrowiert 2-Reen & vy 0 o R Ra S 21
AT STEhT 1 TR HEPH a7 Y T & e 7 o rorshi wrer, A o & Gqfora 781 8 man | forega v a1
YETE Seiagil o ET0 a9 Yedt Y SYHSE e T UHEHA 2 |

4 _ y
I * K /] I
S e ¥
e M
P 0 ®

Q.19 TH T 9wk (metallic) Werd ol 3t 3TT-3TeRT afeedl (1 o1 2) I o | STeh! warsat swer 3, et
ST 1w, T w, AT HEHAT 0 d, T d, & 13 K a9 M a-y T 3 TAIR A0 -T F Bw |®
e @1 afeeell 1o 2§ K o M % i ot shamt: V, @ V, § | 9@ 398 e e o & el g
TR J 1 U < el ek & A gt B R et w2 @)

(&) TRw, =w,dMd, =2d, 79V, = 2V,
B) Ww, =w, 70 d, =2d,, d@V, =V,
© Mw, =2w,qNd, =d, a V,=2V,
D) AR w; = 2w, M d, =d,, 7 V, =V,

Q20 TUW IAWRI (TS I, ST w AU WL d) 1 SeF-Hem T werEl K @ 9t (1 qen 2) Res
SAYRTEHT b Tl I n, TN n, R & | G L Bl bl 81 B, T gt 2 B g & B,
@1 IR | ekt & B, a1 B, wee y-fewn & ¥ | qw ufdem 1 qom 2 § K aw M % e Rrvar
A V1V, % 4 aieedl e arefl forgge v 1 bt e we ge we e 3 F)

() B =B, n, =2n,dV,=2V, 2|
B) #R B, =B,dn,=2n,99 V,= V,3 |
(C) A B, =2B, a9 n, =n,dd V,= 0.5V, |
(D) AR B, =2B, AU n, =n,dd V,= V,2 |

arr 1: sifaes fagm aam
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s 1 (Afteaw 3@ : 32)

¢ THESHHABTAE
o ToE WY HITO W O, AT A, 3 =1 ohl T Tohd I QU 8
o WU W H, 3. . TCHE qUIleh % STTET Jerael hi Hrell H
o KA TN
+4 R IACF TS JAgA i HIAT T I
0 o uvil e §

‘ /Q’{ aq Fefa H,80, ] lil'g}p_ﬁ eRuEERAFHE (1) (diaquodioxalatoferrate(Il)) MnOy &R SAtaedtpd
BT | 79 il & [H*] % qfads il | qen [MnO; ] %;trﬁaﬁqaﬁataﬂaﬁmﬁ@

yf 3R (product) Q T SRS g /Rl (hydroxyl group(s)) &1 H& 2

H* aqueous dilute KMnQO, (excess),
H., - P - Q

HO heat o°c
HaC CHjg

/@,ze’ frafirfiaa § ATegierss (benzaldehyde) 1 3cdTE A Frelt JAhfean (aﬁ@?%ﬁ e e

| © CO, HCI R
- Anhydrous AlCl3/CuCl

CHCI,
1L, H,0

100 °C
CcocCl H,

M. —_——

Pd-BaSO,

COMe hiBaL-H
V. -
Toluene, -78 °C

H,0

W acetylbromidodicarbonylbis(triethylphosphine)iron(II) T Fe—C &y (9t) =R @
%= &M (ROUGH WORK) & fere @t Toma
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[ e
Q. fa m 1‘:'_3"_9'1 ﬂﬂ:ﬁ, [CO(NHz'CHz'CHz'NH2)2012]+:[Cr012(0204)2]37a [Fe(H20)4(0H)2]+,

[Fe(NH,(CN),]", [Co(NH,-CH,-CH,-NH,),(NH,)CI]* 71 [Co@¥EL),(H,0)Cl*, & iget 3w
(AT o T S wHaE - fE (cis-trans) TETEEE T 2 ()

6 Tﬁﬁ(moles) BzHﬁ?mpfﬁ@HTEai e Bt 2 taﬁgﬁaﬁmmﬁ’gm%ﬂﬁ#m%

QT wH A 3w HX (0.01 M) ¥ fwmem ot e el (molar conductivity) T T8 goel o
HY (0.10 M) & forerem =t WieR <Terkal & 10 M1 %97 & | 4R A= A, T FF pK, I,
pK, (HX) - pK, (HY), ? (ST 371 o 23101 & A1 (degree of ionization) << 1)

28 O 3 ARl o1t 5 T 298 KW 1 Ai@ %50 qun 1 We A oy € | aR 28U #v 28Pb #qof ey
®, sl 298 K T ey & 1f 2w arar o sl 2re o srgam

F= W (ROUGH WORK) & 7t @reft w9
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e 2 (TfieFan o7 : 32)

o IHA ST

0 IR oft sgergan Fen R a
-2 1= ol sraeTeT o

o TEF YW T AR fasew (A), (B), (C) 99 (D) &1 37 =R foshedl 7 8 U a1 vk @ 1R oo gt 2
o e W H, 9oft e foerea (fomheat) o S7TET et (el i o). 3. uE. 1 shier #)

+4 IR ok wft et Fereew (Tormed) 3 STgEw ot (Jetgel) ot shien foman

29 T WIS THIETYE aRifersn 16 T p(V - b) = RT i OqE el €, T8l b T Taermiien 21

59 719 o STAICI (interatomic) fI¥a (potential) V(r) T ST=RITRETIE G0 2 el ob1 Groier &

v({r)
/{ V(r)o (B) 0

\/ .

v(r)

I v(r)
© D)

Q.30 fafufaa sffraAid s S 8

H3C i. Oy NH3
8 LN
ii. Zn, Hy0

HaC N HsC N\
: o JO
e 7 D e Z

= ®H (ROUGH WORK) & fou @rell wama
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Q.31 Frefufga sl i geasar U
@ CHy=CH-CH3, H* radical initiator, O,

T U
high pressure, heat

i\
o-0

CH;
(A)

®) ©)( 0" *H
H
o0 CHy
CHa O. _H
(©) (D) 0
Q.32 PrefaRaa sfufFmsi f geasar W2

OH
©/NH2 NaNO,, HCl NaOH
v - W
0°C

@) ®) CO o
@,N—N oH @,N=N

HO

© Q_ o D) s
- P

HaG CHs

&= HM (ROUGH WORK) & foru et T
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o
}z{ @) HCI1O, (i) HCIO,, (iii) HCIO, &= (iv) HC10, % "es 1 el ey / fosedi € ()
(A) (i1 9 (iii) ¥ Cl=0 st il T SNSRI 2 |
(B) (i) a9 (jii) § C1 ¢ Q&"‘Fﬁ{{'ﬁ ‘Q’?ﬁﬁfﬁ (lone pairs of electrons) FlgEn e R aTE |
(© ) F QL s 5p° R |
(D) () (iv) H T8 Yae 30 (i) B

Q.34 TR P, SET A1 g ag HC1 Y Sufedrfa # H,S 9 wanféa 3 W ar@@fid (precipitate) T0 3, 8 @)

(A) Ba¥, Zn™ (B) Bi*, Fe* () Cu¥, Pb* D) Hg*, Bi*

QAﬁ/w-ma’a:ﬁa T, HTEE SEee o [ (preparation) T F@el wHIH o forg for et 1 3wm
(A) CH,SiCl, 9% Si(CH,), MHs)zsimz qT (CH,),SiCl
ms)zswg aur CH,SICl, (D) SiCl, 74T (CH,),SiCl

Q.36 UE UTg Y8 W O, T IR0 (adsorption) B g | O, I FAFRMA TWHRY (electron transfer)
BT 2 | 30 SR o 9 6 6 foes/ fokedi & (@)

Ay O, 1 ek rfiraimo g g |

(B) o ket 2 |

(C) O,¥ 7;, %1 FAEMH (occupancy) TG 2 |
(D) O, e w=s (bond length) F&dl & |

%= &M (ROUGH WORK) % T @reft T

Can Co=w L 00 = PRI
/ M " / ” MD (/ O

sk 4 19/32



[Wﬁﬁ'ﬁ'{‘

G 3 (Ifwan 31 : 16)

WU g <08 §
e ATdE WE U9 &
Tedeh 9§ 9T farehed (A), (B), (C) T (D) ¥ | 33 R Reredt & @ 91wk @ 21ftras fwer ot 2|
Tedsh e o Toru, waft et forpenr (Trapedit) 6 STg&w et (Seieelt) =hY 311 3T.Od. H hrell 3|
o IHA AN :

+4  9fe Rk @i o foshen (Frerel) o S1gE Ioigel (Jergal) ! e o s/

0 aft e oft JoAgen Fen A F |

~2 g udt samEna o

AT 1

for T 9t ues S e (insulated beaker) ¥ 100 mL HC (1.0 M) &1 100 mL NaOH (1.0 M) & @
TarfSra st ot iRt eI IHhl STt ol T 5.7 °C 518 ST € (JAHT 1) | T 375 o §19 Yool &Reh ohl

T (neutralization) TEedt Tk Fadieh (=57.0 kJ mol™) B o 0T $8 Y& 1 ITAM FAHI
fOrI® (calorimeter constant) = AT H foRaT T EeRAT B | U E:cﬁ S pin (‘SRﬁTI 2) T 100 mL vHifes s

(2.0 M, K, =2.0x107°) &l 100 mL NaOH (1.0 M) = are fafsrd st ot (i 1 i ameq sraeat ®) 5.6 °C
T gigy giiva ohl T |

@ft faeraai Y oo aiear 4.2 J g7 K aun g+t foeei o1 wea 1.0 g mL7t B)

/ T 2 8 T Wi ava ) fomiea et (dissociation enthalpy) (kJ mol™ ﬁ) 3

1.0 }9/100 (C) 245 D) 514
%8/:1"]‘11235‘513%%8me1—1%

(A) 2.8 B) 4.7 }C)/ 5.0 D) 7.0
F= ™ (ROUGH WORK) % fog @redt woma
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i )

ATBT 2
ferfafgn sivfsemet A
Pd-BaSO, i. BoHg
CgHg CgHa — X
H> ii. HoOo, NaOH, H;O
Ho0
HQSO4, H2804
i. EtMgBr, H0O
CgHgO —= Y
ii. H*, heat

»9'/56 i X3 0 CH

v r "
OH
'\/C)/ ©/\/ ®) ©/\CHO

cyﬁ‘ T HfE Y R
s = CH
" ©/\/\CH3 ® ©/\/\ 3

CH»> ]

© @J\/CHG' /B/ o

quT 11 : TR fage aqm

21/32
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T3 1 (3rfiwan 3 : 32)

e WESHARBTHAE AP tIL IR

o S S bl I 0 H 9 T, 3 Wi, % i 1 O TR ST qulen 8
o S WEAH, FAACH. THE QU & STTET AR bl hre
o 3T UNSHI:
+4 IR I AITEY el ) Hrer R S
0 3= ut srawmali A

QM umifE R W, B, ¢ o 7 o sremaefa aRn ) e Re afte @ % wew g gh) D,d W7

S FAN: 4, 335§ 1AM § F b AT AR (-B+G+P), B-g+D) W (<P-3+7) F
agﬁ:'srm: x,y A28, a9 2% +y+z HHA ?(

12
Zlakﬂ _akl
Qgﬁ:‘mﬁ‘ﬂ]‘lﬁk%m, ak:cos(%ﬁj+isin(%€) SEl i=+—1 2 | 99 A% 3k=1 5
e X" e " Z|a4k—1 _0-’4k~2|
i k=1
m%@ — {ﬁ-g; < g4, 4 -(?H-{[f-({;—-{h

Q/.ft{ T fof U GIRR At (arithmetic progression (A.P.)) % @i g o qUITeR € | 30 AT v § afd ueer
I (7) We} o AT ST TR TANE (11) WaT 3 2 7 9 6 ¢ 11 2 qon W 92 130 3R 140 3 <y ¥
€, T 30 FI AV o W 3 (common difference) 1 HH

;:."_:
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