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e 2 (HAftreraw 3 : 32)
mEsH e v '
e v 8 IR e (A), (B), (C) 7e (D) ¥ 1 5 9K frehedi 4 ¥ U 91 Gh 4 1T faeed TR E |
e v i, wft e e (Riepdt) 3 T3 gt (JEgel) I 3. ST TH. | e
w4 ot ok st g Ferre (Rreedl) ¥ 1g&9 SOg (Jgen) 1 e foram 9

0 ikt gergen wien A R a
—2 =gt sraEeret d

Q.9

‘ %{ P aTd-umed (tensile strength) @ & AER |
- (B) el PuErd Q& i 7 (ductile) B |

et P A Q % wRew-RER (stress—strain) 1% TR § T B T & y-3781 7T ferepfer aem a3 W
wfiree aeian ® | a9 g Fe B (8)

. Strain

-; | N

S .
tress ma_a

e e Q ¥ wiftieh S (britle) R |

By T P A et U e Q 3 AT AT O A AR F |

ek ]
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L o ot
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Q.10

Q.11

(oo s
T CHEHH SIFed oh el 3 Tetrshn e o6 fiwan R & a3 o1 w1 3 T & Wa A e 1 @ | af
ﬁ%@ﬁﬂr(r<ﬂ’)ﬂ3ﬁf’(r)% ga gt foshea 8 (@)

P(r=3R/4) 63

@& Plr=0)=0 B Pr—2r3) "0
P(r=3R/5) 16 P(r=R/2) 20
© P(r=2R/5) 21 D) P(r=R/3) 27

T IR Wiegeh1 auier 1 afgeariat] 1 gawel S e vigsett Ffa A gl d ¥ | aon seehrang # it €, 3|
ST AR % WA ) S-S N TIAGAHI (e, = 2 T e, = 4) F F0rega vared aid Femgamt o

ST & a9 36 YR 5 73 gennfer i e €, & St ® | a9 i %%

(A) 6/5 B) 5/3 (G 5 ®» 73

wk 7

e HH (ROUGH WORK) & fore @edft sama a A

\ = /3

Sa Qa & o "'Mhd,“ }
—= B ‘%, 8
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w SR,
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Q.12 Us ﬁF Teh_8 &fﬁ?ﬁf El?h _(horizontal cylinder) i f@‘m—ﬂ'rﬁ fieea g - % LU
ﬁaqsrr{) IW‘IﬁﬂFEETHTWT 3@ P, @0 eV, § e e feama swen st i 2 | o A TG

~4R T, aﬁnﬁmﬁq{aﬁpﬁmwv@m%lwmﬁﬁwmﬂmm%lﬁm
@aﬁq%ma&waﬁmm@,aﬁw%(ﬁ) -

A) QﬁV2=2V1WT223T1%,ﬂa@TﬁéﬁﬁmfiPlVl%|
(B) @R V,=2V,a® T, = 3T, 3, 7= 37iaie Ha § s 3RV, |
© aﬁvzzsvlamTz:Ml%,aaﬁugmi%mww%P1V1%|

D) 3Rk V,=3V, a0 T, = 4T, 2, s g d s L gy, #1
6

a %= ®TH (ROUGH WORK) & ToTu wrelt T

/}Né fcs?%’fT.,_
=X
Z avaT, -3 Py,
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Q.13 U foged wima 285U - 1¥09%Ke + 2Sr+ x+y AW R, aﬁxaeny'cﬁm% | 238U fermmearen # 8 ao

Il I TS S S Ky, Ko K, (2 MeV) 71 K, (2 MeV) ﬁa&ﬁ!ﬁmﬁ% | 25U, 149%e qur 348r
ﬁw%qﬁamamwaﬁaﬁm 7.5 MeV, 8.5 MoV @1 8.5 MeV & | ferfira s {6t e
TEd e ad ey 3 ()

(A) x=n,y=n, K;, =129 MeV, Ky, = 86 MeV

(B) x=p,y=e’, K;, =129 MeV, K, = 86 MeV 1
%—gﬂ

(C) x=p,y=n, K, =129 MeV, Ky, = 86 MeV

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

*% 7

Fel M (ROUGH WORK) ¥ Ta @reft vum
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Q.14 =R e et A Tl Pt @ % SHed HuN: p; AT p, ¥ | WAl I TH F2AF Yed S A SAISH o) T

5, PTG A T 7, T 77, YT O AR 50 L, U3 L, I ST & | et vt PR Ly e
AT Q@ 5 L, e o S e el & (o 2 | AR Tk P arerd L, B wrer v s w3
B2 S Q F L, F v & g v Emia 9V, 3, A N »

(= J'\Y\"‘A’\in)

(A) | Vp | _hn (B) [Vp | /) (C) ‘_/)P.17Q>O (D) ﬁp-‘}’Q <0

*% T
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frea? @

A wl*=5V: (B god = 11,V (C) I=g,cV D)  ppel=¢V

Q16 T Bsar R, w1 Uk T 1A% T Sl TR A&y 09 f5g O W f=a & 1 56 wh R, Brean g Pw
S T AR e (cavity), & OP=a=R, - R, 3, fﬂa"raﬁﬁ%cﬁﬁé@) | afé i & s

feufe 7 Wﬁ'ﬂﬁ?aﬂ E'(r) %,WE?W%(%)
= U
ﬂaﬁ - 6“@& R _:E:t -

-
(A) W%,W”@ngﬁﬁﬁwééﬁﬁwﬁﬁm 7 ‘irtﬁ\ftzmﬁ% | &
@A E wHaam 2, 3a aiem R, W Pk s & aun seeh Ren 7w sk w2 |

S
(@Qw,mwawéﬁnmﬁm a iR F R )
)M@mmmﬁmaﬁ s Fad |
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+4 7R Ry ot v fpen (fokedl) 3 21gE0 g (o) bl et foran s
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HI=BT 1

T TR oTg Y T Taell AIRER Uedt # Tshem T faRd ary 1 eeTeneh e § yanfia B @ R | vt

TS, er oo Werd FE: §, w A0 d ¥ | T R I R § U e g 89 B @ e |
TE% HRUT AT 2-f9 i AR 3&Ta gd 2 | aRomma: §a8 PQRS W SAETEsh! 1 §aad oial © a9
PQRS % T & %efeh W e foheg faadia aTmae o1 9 € | O fawia 2o o w1 38 v fosfim g g |
T ATEHI H1 T8 TEIA T e S TeaT § STl ek Toh raiohiy ot Segd ot & wgfera Fel & s | g evo
VATE SAFEII o G G U <l STTTE 1 T THEHH ¢ |
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-
‘K = BN
Ly 5 x
y ¥

Q.17 TH & I (metallic) aref H 3 e~ aqanq@rqi(lamz)ﬁ?r | SThT FREAT K E, a*l's‘rém
FR: w, T w, T HIZTRAT A d, o d, ¥ |aﬁEKWMxyaaéswmtamﬁ A B W

oo 31 ufeal 1 9o 2 & K e M % ot e omn: V, e V, § [ el 3 et arell O &t o0 faega
Ry [ 7o U 41 i e 873 @ digd B % o a8 w9 § (8)

(A ARk w, = w, 99 d, = 2d,, TV, =2V,
(B) afew,=w, a9 d, =2d,, @ V,=V,
(C) 3w, =2w,dd, =d, & V,=2V,
D) AR w,=2w,dd, =d, @@ V,=V,

Q.18 TAM MR (TS 4, WISE w qUT WEs d) Y Fa-37er oTers garel & & ufeed (1 qon 2) e
HATAVATEH % e HHI: n, 4T n, & B o | U 1 1 P=hF A B, A1 W) 2 T Frehia 8% B, A
TG T § | R & B, A1 B, wATH y-fown § § | 9@ ufgedt 1 qen 2 9 K a9 M % s fagarn
FaR: V,au V, ¥ | 31 afZeat # s areht frege amo 196 v o gu gl oo 8 (8)
(A) ARB, =B, dMn,=2n,q0 V,=2V, B |
(B) AR B, =B, n,=2n,d@ V,=V,2|
(C) @B, =2B,q n,=n,d8 V,= 0.5V, |
D) uféB_zBasmnl—nzaaVz V2|

F= HM (ROUGH WORK) % T @t sam
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ATBT 2

U kTt dg 3 YoRTeT 1 TR U el e, ST Tl e 1 T g oo (fferet) T 3 w5
SR 7, ST TTEEH A TORT R S0 ST ST ThAT ] | 39 YA H R 1 U ISl 1y 1 n, % STAUYS
R TR o e T 2 @ (R ) | e 3 e R T g 35 R S |

w1 A T e Fiw i 8 0 g @ e q nlaqaéqﬂ%mmﬁlaﬁgqtrﬁaﬁmw% | T |
HEATCH 57 (numerical aperture (NA)) sin i, R gieive forar ST g |

ny> Ny

Air Cladding ng

Q.19 VAR S, Frd n, =45/4 @ n, =3/2 ¥aw S, W n, = 8/5 W n, =7/5 & | TH H ST
4/3 & 91 T AYFHI 1 T U HE Forebed § (8)

&) S NATRA R TR 5, B L8 smarkiw R d g wE |

3415
B) S, FNA % SR TR s d g WA A S, MU g wd |
© S, ANAR I RIALANH S, B “fi% ST AT F g W |

D) & FANAWTYI@WIRIATNTE S, Ut A g w? )|

Q.20 I SIS T HIE HAHE ATei T S-S WEATHE 5 NA, T NA, (NA, < NA,) Tl
FIETA! I STFETH Y T U G SIS A1 2 | §YTh A9 1 G0 FF B |

NA,; NA
A) —-1=2.  (B) NA +NA C) NA D) NA
(4) N+ NA, (B) 1+ NA, ©) ! D) 2

1: tfae o g
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o TWESHARBYHE
o T I IO Y 9 TF, 1 A, oh e HI T ThA k1 U
o TR W H, o7 3 TE. T A quiteh o ST JeTgel i oI B
o 3 A :
+4 IR IHH ATEY JHGS o Hretl R
0 o=l sEemsi
v P,

Q.21 (THGE <z 9 298 K W 1 At 25U 1 1 vt o wifde Al 25U EPh # et
q 79298 K ¢ T 35 o1 2T Ao ST T bl ST &

Q.22 a3l H,80, § §5at eRuasEaARese (1) (diaquodioxalatoferrate(Il)) MnO; I el
@aw% \ 5 ST &[] 3 9REd 1 aen [MnO; | % Therd o o 1 i §

Q.23 3IE (product) Q o W@HH@/F@ (hydroxyl group(s)) EIRLCIES

H H* aqueous dilute KMnO, (excess)
‘t = P - Q) -4 >
’ heat 0°cC

HyC CHs

Q.24 Freaferaa & aﬁrr%pfﬂsg (benzaldehyde) =l 39T Tﬂﬁzﬁ:ﬂﬁlﬁm (arRrfsranat) S s %

" CO, HC! oX 9D
. ‘/l/© AnhydrousAI013ICuCI ( J’\j M

%@CHCIZ Hz0

100 °C
\\/ cocl W
Pd- BaSO4 I
N ©/ COMe b BAL-H o
' Toluene, -78 °C -
HZ0 2l 927@22‘3@759&;? ey
(J’ 11;? v/ Ql\/ J‘ ——
. FTH (ROUGH WOR el ©
Y B w2 FH ( 3 fag ?J'er_éo‘u \y Brs
QD Me {_. 2o, 3
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[ WA fagm }
25 W acetylbromidodicarbonylbis(triethylphosphine)iron(I) & Fe—C =% (@itil) shl T& &
S _ ‘ Lﬂﬂj{ ag "
Q.26 @@ ™ wPa R, [Co(NH,-CHs-CH,-NH,),ClL]", [CrCL(Cy0,1°,  [Fe(H;0),(OH),]',

[Fe(NH,),(CN) 4]”,vﬁo(NHg-cziz-CHZ-NH2)2(NH3)01]2* AT [Co(NH,),(H,0)C}*, ¥ ¥Fa ARH
(31T?Fﬁ) ) g S gay o (cis-trans) GHSIAT LIRS ')

.27 3 H (moles) B,H, 3 R3Ter 35 ey ot arfufira S 2 | o g3 S srwifele 3 & el o s B

.28 T gﬁa 31 HX (0.01 M) % foeed it Aier HTeehdl (molar conductivity) T Q’\Fﬁ gﬁa A
@ HY (0.10 M) % Tremm i wier et & 10 T &0 3 1 3t 22 = 2%, a9 ¥1% pK, o 31,

pK,(HX) - pK, (HY),  (3F1 30l o ST1a0 it 711 (degree of ionization) <« 1)

%= ®wH (ROUGH WORK) % e @Teft wom

e lenzan ) py LC@LP% J;] E}

*% 7
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gs 2 (ftrran 31w : 32)
HEEH A TH &
T I A I e (A), (B), (C) a1 (D) 1 5 9r Rrepeai F O weh 71 U & 21ftrs foepey v 1
Weish 93 o, et gt v (Tl ) 3 19w Soge (Taell) &1 o 7. TE. # e
ST AT -
+4  afe frd ot o ferea (Rrredl) & S17e9 Jogel (Saga) =i F1a e s
0 Al RIS oft e wren T

= Ohsryy, K 6-Cls
2 sEEh R ey = R == 0

(O

' e - N
Q.29 () HCIO, (i) HCIO,, (iii) HCIO, T (iv) HCIO, % e 8 9 forhea /foaredi 2 B) 1 0/(;(,(\

(A) (i) T (iii) § Cl=0 wieli o wear Sirespt & R | ~0
Mi) T T (1i1) T Cl W@[ﬁ'ﬂm Sﬁm (lone pairs of electrons) & AT A R AT E | A/O //0
@ T # QLA st R T
(D) () ¥ (iv) T H oret 1 (1) B O

Q.30

Q.31

Q.32

(A) Ba®, Zn® (B) Bi*, Fe* (C) Cu”, Pb* (D) Hg*, Bi*

- HIA ETer |, Wﬁgﬁﬁ'&i@ﬁ? (preparation) T F@er GATTA % fore fm Afiehi =61 3w
BT 8, 98 FUTER, §

(A) CH,SiCl, 9ot Si(CHy), By (CH,),SiCl, 1 (CH,);8iCl
(©) (CH,),SiCl, 71 CH,SiCl, By SiC1, 7 (CH,),SiCl

T 41 I8 W O, T (adsorption) 89 W €1g ¥ Q, I Foiag T (electron transfer)
BT R | 36 TR 3 o § wet forsed / foedi B ©)

(A) O, sffae arftreivw S 2 |

B) I fwadig|

(C) O, x}, T A (occupancy) T L |
D) O, = T4 TS (bond length) SEdT ® |

*% 7

=l HTH (ROUGH WORK) 3 ToTe @reft s
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Q.33 U WIet WA SR ierh g aris p(V —b) = RT 1 TgE Gt 2, ST b 0 Farais 2|
79 719 % ST (interatomic) o (potential) V() T S-HRITHIE U r % offt< 1 wraru @

I+ Pé
@ 0 ®) ; )0 &

Ve |

=

V{r) ‘ V(r)
(©) _ D)

Q.34 Prefafaa sffeaeidsar s

HaC i, Os NHs
S P
ii. Zn, H,0

%= %H (ROUGH WORK) & ot @relt Torm
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Q.35 Trfifaa siffsmet § ger sar U 2

@ CH,=CH-CHj, H* ' radical initiator, O,
- T U

high pressure, heat

; | Cuy =CHZF WMy
00 4 HyC CHa
CH 0.
A) ©/J\/ 3 ®B) ©)<O H
i\
00 CH,

~CH> O. _H
©) (D) o

Q.36 frfafes sfufemsdi { @ We

©,NH2' NaNOg, HC K NaOH w f/ /[ Y0OR
o°c @'N&@l N
/
o= o Do
> o=

()
(€) Q = > D) O
! e

F= & (ROUGH WORK) & fore @relt o
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" O/\/\CHS ® ©/\/\CH3

CH3’

CHy
CH
© @JK/ ’ \/ﬁf@/[ CH

TE 3 (Nﬁﬁﬁﬂqm 16)
o A% AT WE IH T
o Tk W =R e (A), (B), (C) 791 (D) @ | 39 9 foehedl H O 91 Gk | 21t feper wdi € |
o e ¥ % o, aft udl faeren (Riereat) o orgET gEg (Forge) i 11T TE. § e &
o IHAANH:
+4  afs fad ot od fashen (Faehed) & ST%a qoreet (Jeraen) 1 sien R <™
0 afkord oft Jergen Fen A |
-2 = ot ereme A
AT 1
Fresfefa srffeaned 3 &‘ﬁ
SR, pasaso, i. BoHe
' CgHS Hg - X
Hy h :thi. Hs05, NaOH, H,0
_ - QHq -Cl4,
H-O 0 A (s
@ ]H;SOA,, H,504 @Q"C’_L\A g“ Cly
‘ - e,
. -CHy i EtMgBr, H0
\[G CgHgO - Y 0
ii. H*, heat ey Y. O
Q.37 AM=wXE U \/
0 E‘E«"é ~c“$ OH
@ ©)L CHy < ®) ©/L Chy
OH
(©) ©/\’ A | ©/\ CHO
Q.38 THAMMFYR

e @ (ROUGH WORK) ¥ 1w @relt sume

wewx 7
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-

[Wﬁﬁﬂ

Q=0 (woa2

'@REIEQIQEE (insulated beaker) ¥ 100 mL HCI (1.0 M) %I 100 mL NaOH (1.0 M) % &
forfir s R sl qun SEeht STreeg Al 1 ATEH 5.7 °C 9 ST & (JEIT 1) | WeIel 3T0 & |1 Yol §1h

AR (neutralization) TR T fad® (-57.0 kJ mol ™) B % T 56 TN 7 39N heTiHiel
fe@re (calorimeter constant) %! TTa AT aFm g | T Ejﬁ ’Sf?fl'fT (ST 2) W 100 mL uHifes o

@0M, K, =2.0x10°%) % 100 mL NaOH (1.0 M) 3 arer fifira 7501 w0 (sritr 1 o) s v ) 5.6 °C
ArnTA gy At s T |

@ et & o e 4.2 J gt K qenn et et o o 1.0 g mL 2)

Q.39 I 2§ wrE UHifEeh s 1 farie T-eedt (dissociation enthalpy) (kJ mol ™ ﬁ) H
(A) 1.0 (B) 10.0 (C) 245 D) 514

Q.40 WA 2 % yvama foemA S pH ®
(A) 2.8 By 4.7 () 5.0 @ 7.0

TR I ;@A e g
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9T NI 7rfora
@s 1 (ftrwan ot : 32)

¢ WESHABYHE
o T T H ST OH 9 TH, T WA, % St 1 T Uohed 314 quilh &
o TR N H, 3. TN TH. T HT YUTTeR % STTEY Jrae! i el i
o 3R IS :
+4  9fe IWH TTEY JATA N HIAT oha S
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