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#* 88no vped Budy ddimed Ded Dm® qotad Sworlm.

% BEno vped 8fos & ¢ goms coect oicSEesd Budsiy.

% 180 50 et 013 9 gadmasd (1), (2), (3), (4), (5) woo» BERTEE HHOE emi YO BGeOD

| o0) 8810 enidh cowm, Su SEQC Hged 890N Gieds coect SOE HBCRE (X) emg CHdSD. )

e0bioy) Do Bome R = 83141 K mol™ Bedded Rems h = 6626x 107°° Is
1®00ed Buve N, = 6.022x 107 mol™ aectmed godos ¢ = 3x 10°ms™

1. =c@eam Oxwe w @AWY sum qfedn et OO0 wcmais.
I. miemde) Boes mes ng D Bdes
II. 0800 2383 2o 88z &S wow BRCwHBBnde
oo oo 18 scpst emwr o138 e Bemaesss sececry BEeOEH,
(1) od.ed. exn®uz v ezl candd
(2) ¥gest edEhHO8: oo ¢diRD BRmet
(3) onsi8 edwod oo Byudst erdEDuodz3
(4) od.ed. ornBus ww gbmedd Sebin'd
(3) Ogdsl eniEbudoBs sn enslt ednmod

2. &R so@eged (Mn,Z=25){=0ea» m, = -1 Be0isIo® gom gB gecSedim wdr B8O,
(1) 6ex 48, (2) 8w 1228, (3) Beom5e8. (4) 8esw 6D (5) 10e» 5 ed.

3. M op 9:0U8m1 0ged ecdm qdbmed gund §Eednas. 80 BHe wiimes g MCl, exoesogges
@D gl golBon 0ged M qod O meddo dned,
2 (2) 13 3 14 @ 15 (5) 16

He S
4. ovednsB8uidds a8 ¢ (gne HNO,, H—Q—th—(j:e‘) e g18e 08 qddld g8 B-98
O5® .00 Omed,
O 1 2) 2 3 3 4 4 5} 5

5. & 18 woewdoved [UPAC 58 Omed,
(1) 1-bromo-4-methyl-5-hydroxypent-1-en-3-one CH
(2) 5-bromo-1-hydroxy-2-methylpent-4-en-3-one
(3) 1-bromo-5-hydroxy-4-methylpent-1-en-3-one
(4) 5-bromo-2-methyl-3-oxopent-4-en-1-ol
(5) 1-bromo-4-methyl-3-oxopent- 1-enol

3
HO—CHZ—CH—(li~—CH=CH—-Br
0]

[6cd BgO dgam.
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6. 0, 0%, F, F, 8, (I am getkde gows aQoe 8gede o,
M sr>c>0">F > 0>F
2 s >C >0">F >F >0
G C >8> 0">F >0>F
@wcC >Ss>F > 07> 0> F
G)s¥ > C > 0> 0 >F >F
1. T (K) cdeartoed® wo P (Pa) BO2eEE esd-woda Dgmzs e igbe Digdn O n g@oe&md
qé)ocg 35, 88 Agwd s:é}rsf 01800 D1y e pad BeBd MmO cdaside wy 8é)mca BEebgst
T, &0 P, 3. ezt oo ne uid §O Oy 8fc p@esn e,
(1) nITIPI (2) anlPZ (3) TZPZ (4) an2P2 5 HITZPI
TZPZ 271 nl 11 11 12
8. 9®%E» K Cr O coD€nzS woBn s dnenic (C H OH) 0180 a8ce (CH COOH) 880 @=380deaws
-t lclo) gﬁ@c&a@sﬁ KO0 O eBlen @@crs?@@im £330 Dr¥er?,
(1) 6 2) 8 3y 10 @) 12 5 14
9. %8x NaOH 000 u8S8m med0 qiledic wonmmud mitne o sufer swn qedn nd»
soewine ¢?
) CH (tE—OH ) Cij,wOCH3 3) H—JJI—OCH3 @ CHBCHzg—H 5) (CH3)3CE—H
10. AX(s), A Y(s) 0o AZ(S) o7 cecs gds Dasast §o Do cde S qud, 25 °C g donect Ksp aoes
eg@agﬁs 16x10°, 32x 10 &5 9.0x 1072 @8, 25°C & A*(aq) mdramecs wudeems ggod»
B8eed 0®® OO oty 106 pos’ eoeod® swn ooyt HeF 88 evsidi ¢?
(1) AX(s) > A2Y(s) > AZ(s)
2) AZY(S) > AX(s) > ALsS)
3) AX(s) > AZ(s) > AzY (s)
@ AzY(s) > AZ(s) > AX(s)
(5} AZ(s) > AZY(S) > AX(s)
11. com qfedn weownin oEmsim.
CH
CHCHCHCHCHCH CHtHCH CHCHCHCHCHO CHiCHO CHCHCHCHCHOH
H3
A B C D E
coohds
oD 86 86 86 86 83
el i
@O0 3000i0EsS Dotvan SOEEXs D8O ewls! ol caslesl,
BP“ A A 3
. 4 B.P BP A B.P F. BP
/ / / /
¥ N N A~ AL
[ — i —~y \/
ABCDE® ABCDE * ABCDE * ABCDE - ABCDE
(1 (2) (3) @ (5)
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12, NaCl, Nazs, KF @0 KCl oz SenowsBiz Bedsde, awne.gd cleen Oldn 88ede dyed,

() KF < NaCl < KC < Na2$
(2) KGO <« NaCl « KF « NaZS
3) KF <« KCl <« NaCl <« Na,§
(€))] NaZS < NaCl « KCl <« KF
(3) KF <« Na S <« Na(Cl <« Kl

13. 298K2 H (g) C(s) esss CH OH(l) 8 ©ddn co» Ol EBsl BEedgxt —286 kJ mol ™! , =393 kJ mol™!
e ~726 k.l mol 'e&. CH OH(I) 8 S#Bmiemed SulmcBo +37 k] mol o8, 298 Ke E)ag@ca CH OH
BgE Omm oo 65’5:5316?&5 (kJ mol'l) Oxies,

(1) -276 (2) 239 (3) -202 @) +84 (5) +202
14. o0 300 418 8o Jenedin eBndmens! eorlinm grcud e cdnes ne ewrtacd BEewe
223D WD,

2Cz|3(P04)2 + 68i02+ 10C — 6CaSiO3 +10CO + P4

Ca,(PO,), 620 g, Si0, 180 g w0 C 96 g 3B[wer =5 § 80 P, 50 g g ¢B. 09® oD «des!
B&ed gBmioma (edgbeewns’ By ©Smidmn) ©® P4 o yBam &3¢0 (% yield) 880083,
(C=12,0=16,8i=28,P=31,Ca=40)

(1) (333(1904)2 es 80.7% (2) Si0, e 807% (3) Cew 504%
(4) SiOzeses) 40.3% (5) Cew 252%

15. 92980 50 0t cOmef cad-t0damy M ogm ne Bedm vun ©ontn o ecHED.
— . _ —
Njg) +3H(®) = 2NH(p) ; Kp =30x10
NH,(g) + H,S(g) = NH HS(g); Kp, =80 10
@8 ndd woesii® 2H S(8) + Nz(g) + 3H2(g) = 2NH4HS(g) e@nfne wew Kp Ouiess,
(1 576x10"7  2) 72x10°  3) 192x10° @ 340x10°  (5) 375x107

16. ogie®eari8s8 »Befimies YBED wenrin. e®® uBBwed? wdygHnmde 8l HGhd §
ORI B sied. 0@ qnd®BuniB odyysy Hrwn embDDes som (3D g JEESS
@z ¢?

Br Br H Br
H NO,
(D ©<N02 2) ©+ 3) + @/ ) ©<NO (3) Q
H NO2 H NO

17, 9560 m0@0 c@endtec oo | atm BOmed? eDwBdh emmbs and 68 Bmou 0 gueg cdasidedE
D080 A0 oxted. wI®C cHEE0ed? 000 gRBwID o swn wews ® BOE o8 ¢?

(AH oo AS, cdaisito oo 8Om¢ oo edmed emedni@ comcums mduim).
AG AH AS

1) o= Qi AL
(2) o= eeh enen
3) o e &
4) cues L aeh
(3) e t0eh L0 e

18. vgn@é@@mzﬂ ©®23 wdm Bgedimen Seghdl mdo el 0. 008 Bgedined Suen antBe
E(E= 3 L) oms QenaSzl 8 2edd 0 HDedhdE Bd.e @6 dules,

(1) % 2) % 3G) 24 @ 42 G) 164

[0 500 Dewe.
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19. oo ocos’ o 0828 MX coaed dio gdwman Sogs Sedime 858 ogw exdnom ¢¢ Beys

SPed¢r emfse HO050 evnitn a¢l ¢?

| |, |,
(D 'l 2) L 3) I

groodfa + |_- mremiia gremibio +—| l_— memdfa qremiticy --—l I_- DEmdB)

— JII
4) (5)
aemiba —_l + menide Fresite —l |_ Dremibn

20. oon e ¢S 3@n Hree eS8 aBcud vo grdemewicns gnd 8Dm Sudddcu ee®
OB Bm® B8 ST @B ¢?
(1) esoun 588w mmBE weewiown BuECeniitn awen gBSwdS.
(2) 80 gremenmcs HesStewin8cer ece Jumdn gB8w@dS,
(3) o0 Dedrs8fs edced O—H axidmen Begds! 8¢dx BSOS,
(4 o¢ grdememced C—0 sidms Segd®xt 8¢ 5B88w00S.
(5) oc a®c-wde B85S,

21. gwg cdeusSonct CHSOH(I) 1 mol =8 s =68 Bewibmne .
CH,OH() — CO(g) + 2H (g); AH =+128 kJ
som B RO o B0 e oo ¢ ¢? (H=1,C=12,0=16)
(1) CH,OH(g) 1 mol Bewidmn OmBD aderdueic D mues 128 kI & D8 ¢Qed.
(2) CO(g)+2H () 8 oxImCBo CH,OH() 8 oimcdBud 8tn &5 .
(3) CO(g) 1 mol es30¢2n 8O 128 kI 2 mowesd 80 8.
@) gl hcos Benidmed? 128 ki » msas gdenieenc @f.
(5) &c 32 geeerm B0 128 k] » musans gowieese @D,

22, oo qedn S0B53 MOE gmins wEmIosis.
(1) =»80d=0c [N(g)] eecsedin c@wSed wBo O 6D,
(2) BiCl,(aq) D encs deewnst Do o 80 g gdufedues @,
(3) H,S Dogod Sr3zmacznaresd 3w DSB0I0mES 32 @LRIIMCHOR Huoo g WD,
(4) He 8¢ s0pd8en gecSedinnnd gomm 9dc »Huddn gpedduens (Z¥) 20 dtn af) .
(5) gwe c¥e$oOwd o mg 8¢ g1e®Hw®, N2 9330 ened8 BdSw .

23. 298K Z a¢c ¢®ces 0 HA 8 mym &8w gidamam ensigens C mol dm™ o gm0 &8 9®c Bwdm
Home Ka @b. e9® gdemexns pH swm ocwed p@» grorxks 88y edwed ¢?

i 1
() pH=5pKa—ElogC
__1 1
(2) pH=->pK,~ 7logC
(3) pH=- 2 pK,+ 5 logC
1 1
4 pH=—§pKa—§log(1fC)

i 1
(5) pH= EPKa‘ Elog(lfC)

[ BOD bram.
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24

250

27.

290

. H202 $0€ED HICID, @ms cEESOedt m BOmedE (01.c.8) caregm O2 D3ed sb@d

Gme HII@ DE V. CYdaa Dacwnsl, oO8 gdem® 20 o H 0 (20 volume strength H )
g10eawBes? Boowes w.e 8. 8 O, 800 208 car o¢8. (2H O (ag) — 2 H 0([) +0 (g)) (Bogg @Qecamf
@0.c.8. 8% 800 224 » BS@D@E? DT BD cumEene md 253,)

X oces 08 zmd g18 e@focom H 0, gdemos glog ©. 088 X gidamons! 250cm’ g H,SO, wg@e
1.0 mol dm™ KMnO @ q@@oam »efo, arln cxlens Se®®0 gdbas § 05810 25 0 cm Bes.
X ogmed =88 g@em@ Omed,

(1) 15 (2) 20 3) 25 4) 28 5) 30

M(OH),(s) = 298 K & M*(aq) w0 OH (aq) qum a0 gB8we ©fct srgem dood ads deewss
Fedm cé)%csﬁ pH=5 & deen M(OH) (3) 8 ¢oBmsmde (mol dm™ )E)zf@zsf

(298K 2, K owom, = 40 107%)

M P2xio® @) 2x10"® G I1x100® @ ¥ x10? 5 1x107?

298 K € «80n »38ds gecsedius, o®dn Mg-gocseiden v coe ofnd widbewss
@@ ¢ wddn 0B enfene vwn wewns O 883 Vot qedd ¢?

(1) Mg(s) |Mg™* (aq, 1.00 mol dm ™) | HY (aq, 1.00 mol dm™)| H(g) | Px(s)

(2) Pis)|H ,(8) | H(aq, 1.00 mol dm™) I Mg (aq, 1.00 mol dm™) | Mg(s)

(3) Mg(s), Mg2+ (ag, 1.00 mol dm‘3) || H*(aq, 1.00 mol dm™) | H,(@)| Px(s)

(4> Mg(s) | Mg** (aq, 1.00 mol dm™), H* (aq, 1.00 mol dm™>),H (g)l Pt(s)

(5) Pi(s), H,(g) | H'(ag, 1.00 mol dm ) || Mg*" (aq, 1.00 moi dm™ 3y, Mg(s)

298 K 2 28seciediBesis! an dcw gmnd Smeoesdn moaﬁm a®com OudB ceqenms Ky RUess
85® ecwr vwn oo tooEi:sJ =»dz & 0.20 mol dm™ g®cewnsd “Bu W eameBs 50.00 cm® =8
O8decieodi®estxss 10.00 om’ 23 18 ook 8g 00 &Snd e 0dzl 380 nadm L givg deitined
s B LBSeciedi®etst dnde 9o mdm . 48w dndend 88D ;B edce ¢l 808 agws
0.02 mol dm™ NaOH(aq) ¢:0€sceS28 10.00 cm® 2 go@s S, 20088 ednced? a®cs BabuBndeas
ez10d 8 camcCone nozkn.) dRleeleciders m dem gnc 298 K 2 a@ceus K, Omed,

(1) 005 (2) 025 (3) 4.00 @) 2000 (5) 245.00

@¢) ¢ cEesDEmE Lad-odem WS BE C2H4(g) + 302(g) - 2CO2(g) + 2H20(g) &880 &g @D,

B WD ey C (g) O 580 mneddsd ofiSoied Bemda x mol dms! 95 et

CE com egod z@@mﬁ Bt 08 e et 588wed O (g) Hhude®, CO (g) 5:2e® »0 H O(g) &:3e®
Hem B0 0oxlnd ¢?
Begzno® / mol dm™ 27!

0@ COg HO@

w 4+ 2 2
(2) X x X

X X X
3 3 ] 5
o + + 4
Gy 3 2% 2

T cdeinddoudy qud-wotum dgons e 8Bedm son gt 5880 scmuls.

M(g) + Q(g) — R(g) + Z(g)
M 2 Q8 easigen 8@@@@5&’ 1.0 x 10~ mol dm™ ®0 2.0 mol dm™ o850 9880ied Bgmidae
500% 10 mol dm®s ! e8. M 8 0wl eni ecpes edd BB wed Rpmds eipe Bo. 09 niuld
wOeti? y8Jwed edo Buns Dutess,

() 25x10%7 @ 12557 (3) 2557 @) 5057 (5) 500s”

[m0d 8O acsSo
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30. oom qedn uBSw ann®o sensin.

OH
ClzfA]Cls N

P e Q BEedEs) Bw wides,
(1) COZH CHO

@) OH H,OH

&= o, TaLm G

@) Si - é’i‘ ®) $2H e S’OH
] l Cl Cl

® o 31 80 40 om3 923 03 el e § B (a), (5),(c) ww (d) v yBHS and gredys, do
@0} OF 5008 el RN ©. BTE uBOIde/HB0IC Bdel '8 enid vslm.
(@) =o (b) o®as B0 »8 (1) &m ¢
(b) e300 () L@ ROICT 28 (2) O ¢
() ew (d) 2@ SO1€ 8 (3) m ¢
{d) w0 (a) =@ S 08 4) 8o ¢
808 58005 £5:a102s8 el woenibnus e BEdg »® (5) & ¢

88mc; vnewsd Bedn coecd ol crng Dosis.

1. LiAIH,
2. H*szo -

OCl CHZCI
3
3) (5 . @

D CoAC H88Hb0m
(1) 2) 3) (4) )
(@) e (b) (b) em () () 8m (d) (d) e (@)
e2®gme 58 g5z @e52g es@enzd '?:5%593; woa;sgzﬂd@gﬁ
B0 S610E8 SO P cowidmons w0l SO

31. 3d-econed® §cedn v dhred sweckn BEACD cum gEeds ndx gmire/gme HOE O ¢?
(@) 3d-ecimed §eds guecsl, Sc prindn Geedron ec emmces.
(b) ©=0@eaO (Sc 80 Cu ¢599) gzt De® 80 ¢nead gf) .
(©) [Ni(NH3)6]2+ac-3 200 BE O qnd [Zn(NH3)4]2+ qobes of.
(d) KzNiCl e IUPAC =® &wfexs dipotassium tetrachloronickelate(lI).

32. cov csedm qed wgmr R HIHIRG/Pmie BOTE 6O ¢?

i
H— G0 GRG0,
H H

(@) P,Q,Re® S dnews! oCaE »d g8 esd@geg adc olianbm BBOS,
(») Q,R,S = T daewst oCaE 3 418 oc®ig odc ebahdn 8804,
(¢) R, S, T,U a0 V Dt edacd od i 0@ 00 need 8808,
(@ R,S.T e U doews? eddd =6 g1 ud®egy sdc olidhdn 8808,

33. 500K2 Nz(g) ®5c 0.01:3, Hz(g) ®5c 0.10 =2 oo NHS(g) ®5c 04028, 1.0 dm’ catd-e308a oiencars

BDE0 g® d vwn HOPEHHOG VeBOD b ©im &
N,(g) + 3H () = 2NH,(g) K.=20x 10’ mol™ dm*

a:0®mned 80 0onpfnmde 30 000 vuddBed cONEER BEag tun uedn DO HEIeG/PIR
BN 8 ¢? Q. em 58Fw cAle oD
(@) @t O > K NH3(g) Ol Nz(g) 9 Hz(g) 8@ qoodn 8 oddBo «PpGomdad oged.
) po®vedt O .< K NH3(g) ®8=3 Nz(g) w2 H () ©5:8® 4308 8 ©d0Bw OEHMDWD dged.
(©) ad®wedt Q.< K Nz(g) 09 Hz(g) &880 0 NH3(g) @ odOBe cdpBomded dged.
(d) @c®vedt O.> K ; Nz(g) w9 Hz(g) e88ar =25 NH3(g) 0:% B0 BOREoMOLD dgel.

[t 8 895 Besim
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34, P soewcios en HCl 400 91¢»8¢F o¥cd0on wecm 58800 8EacH vwm (bedn 3@
IR/ gme BOGE e ¢? /CH3
CH3CH=C
CH

P 3
(a) gl dEe dufesd 2-chloro-2-methylbutane .
() 02® BB and®fes ece B88D medmmdrmnas eied.
(6) PBBed & BudomE, HCl asams 3€ Pecifes §uin dadnat (C1) ca» of.
(d) $88w0d o Budun, mednmdwmnus 880 HEEedndce: uB8a0r »I8.

35. B 1B cden3dnmE obbrn me oD Agous Bg ¢O ocms 8y B8e®8 miem 3¢ wd gdennn 8¢

Hudew e guo@mans (08, sun BgwsS RO YMIGS/ e e®® odélBv agwr BHSE 00 ¢?

(@) Bgencn § ke Bome 0@ Bygeas «fnbes eren vBdea m® Acemeddy Be wifS §d
e Bamwd O g8 «.

(b) Bgess oecy 850 mos 80 @O,

(€) Byeend ds newesd g aeg 0.amd 08 Bgwn uipgbie oce »Bdead »® Bcrewedshy
B 0B g @l D8 O .

(d) e weem 80 e gdewnlsess 0,

36. CFC,HCFC &® HFC =®amdenst sum qedn no gminn/gme Nt o8 ¢?
(@) CFC e HCFC wt eoewio medd) ocmd® que Higeaiced? (8o eolns) Mecilsl o
Qe BescBe® 0v8wd .
() HFC e HCFC wom scecto moele) ocmd® gue Sigeniced? (#nd eolcw) woeciBsl v
fedtn Bocde® wviSwd g.
(¢} CFC,HCFC oo HFC w2 soawio miedt) mom® 9dc ofmomd Sagst o8,
(d) CFC,HCFC e HFC oo escemio 0630 pm® Beesdst Swm Secd@d ocBo g eces ¢am of,

37. wcdm, oDO D1y s ghied s.ewiec BEAeH v Eedm @ Frons/gmie BHSE e ¢?
{a) vlevidecicd sumne BED O&HOE edvews Elimdes ¢8.
(b) Xe, F, 90030 5@ csomslo ogiices engs qod, 80 grecs XeF, 060 oo a@bndgms 085 e
(c) 080} el anedsd @hcw agws 80 atam Swude amBa gudest HFoED .
(d) coinss 8cHE ¥RCH® &8 8 ouln emOerm WIEEMOE Mt meated sngd H18 6.

38, 80 cdeanloed? Sund®n D280 H1Rewnc emien B88acH vun agwsl RO HLING/YrMe BOICE
o0 ¢? (B, = +1.10V)
(@) @l gecSeghm wouws Zn 85 Cu ¢ 8¢ o8,
(b) Zn™(aq) +2¢ = Zn(s) s@nBombe ¢ned m@c ©b.
(©) coes odndx 830 Se ¢D-038 Swdwd 418 ob.
@ Cu2+(aq) +2e — Cu(s) =@pBomde ¢xpead R ed.

39. Bow cdadoont eigtie v nussbn Syt ©gwn twn sl O LG/ s BECE @8 ¢?
(a) gon goe BOmDEE mufidn Digdm =880 wlubien Higdm 800 D &8 @O,
(b) gog BOmdcE motDn iy =Bl Hig oce 08500 m@Rc od.
() 3= pug BOOCE »udsidn Sigd ©880 elnlies Higim e8&B0 D af) .
(@) a8 E0m0ce nudtdn dig wiylien bigeces w8880 oy @0.

40, 000 b8 FdE 1 BITIVD sum qedm O SIRG/Hme G 8 ¢?
(@) eeided Buwbo 88z Na,CO, Sduagne 01 w@sio cef Budd egm mw gdeaisn .

(b) @d=s%¢ Mgz", Ca® wo SOi'q:cam 21088, 5O¢ emle D@ e 0 Re®z NaOH Sesicmaed
B 68 o8,

(¢) RO PP 08 BT 98¢ Bumcms © BBAHD v Budd csegdnes w&ed dumed
S8 0, &8 NH3 D130 VeBrasec =S NO2 0138 c@l® ob.

(d) oddal-08s8 pPa ewes NH, 008 Bedeacmedt guog cdeasd o af 80 nmsld ewignd.

[4DEnSB B850 acH»
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® gor 41 80 50 oo O3 &3 Pels o gEe egn Bst 9ifus o g, 08 e Qoced
oED® mgeomed sun Dped8 b 88 (1),(2), (3),(4) &2 (5) om B80S HC uBOIcw

41.

42.

49’

'8 enic B8nd ogewd eBm eck CuG PO,

OBce | ocats gmed

oCEH e

oms b,
ams &b,

1)
2)
3
@
(&)

s 0D,
goms 68, ons o8,

aums e,

wms O gud, HENS gmes [DCTO swg ocl.
oms O »Ef wefO1S ymine BETED swe emecd.
qons e,

gumy 60,

Sets omed

oCENS OmImed

Creo Mn 8 953088 gneds!, CrO e MnO
a@Em & gus, CrO, a0 MO, 018 0.

Cr e Mn 8¢ 83u800c qi18Emn/wi1dfdm
800080, eEfoed Dnces qomas O Je BO8.
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