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(1) emised gremide 85053 ceBdS.

(2) me) 30 e NaOH ere¢s o ©88 Cl, 81930 ered.

(3) ©OEs RES weviRed 8O aremidds ed» OH au» ©®5 »da.

(4) mrede) 30c e NaOH ere¢m god 988 H, Diggd ereq.

(5) adewim dce eces 60% NaOH ¢denss cred.

CZHSNH2 2PITVes O s OB DORG gems @d ¢? O,

(1) a(BE5DE0 D& 918 .

(2) NaNO,/mz» HCI @6 g88w 0 dcws ece N, Digd 80 m»3&.
(3) @1C8C 0Bl ©®v yBFw »0 3¢ Bgenwu:s ER e¢d.

(4) @G80 sy Bedim oo BYSEewriBEm greden uBBwr ¢BOa.
(5) »um RS ¢®c ©wO® O 30¢a.

B9 80D BEDBID.

PCl (g) + Cl(g) = PCl (g) + o8

25°C & cad), eodan o e PCL(g) » Cl(g) «® gorenns 8g m0 oum e¢psd
©ORE»00 OeBP0 98 vi» G wOREed &8 PClL(2) 98¢ o@wd 98880 ey
@R OB GIR DO P,

A - Boon cgdeasided & wismed =80 af) B85@
B - 800 Bumd may cdensios gue ¢&®

C - Bon cdadoed & v s8100 & widmne ped o® Ar Dig g@renss Onn S8®
D IRDES] s DTS OB GWIRG/GEI® ¢?

(1) As®&. (2) B s®&s. (3) A® B s®é&s.
(4) Awo C o@8s. (5) By C =@8s.

eo3cencs 0.02moldm™ Oz Fel, 8w ¢roencBs3 25.00cm’ 3 ¢®8m @ised & wdyleaens’
8B D@ eewr @desdx 0.01moldm™ K Cr,0, 8 (cm’) 0’ 83 @ ¢?
(1) 8.33 (2) 10.00 (3) 16.67 (4) 20.00 (5) 25.00
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16.

17.

18.

19.

20.

21.

000 cEemoed & X o@B ¢dns, A 0 B 50 48gs ¢on ecos OB ©00 ealnd
BB odBws e 8o o & A oo e X »8 gads (X ecen) sO8%» gm0
B cooma e X 8 geq n e02u0s 030 8 X oce 8. 980 nX—=X oo «@nEnw
@B 0 g 08 wOnGron Buve K, 0. 0 ¢@n00 B ¢ome ne X8 o8 g ¢ 008,
A coma e X8 wuficens C ¢ B coma ne Bewed X 8 wislcencs C,¢ e B oome ne

K
X, 8 endcencs C,¢ 00. ¢dBed X8 8o wogems K o0, 7'3 BB FBYBDEBE CRNOETI3

8 OB ¢? VK.
1 C3 1 3 1
(1) o (2) ol (3) C, 4) cr (%) cr

3 1
25°C & oo 818 2530 @885 sees.
Dl Al es) RV @3S/ kImol!

A-A 150
B-B 250
A-B 200

A (2) +3B,(g) — 2AB,(g2) g88ws0e® AH® (kImol™) Oxed,
(1) =300 (2) 300 (3) =500 (4) 500 (5) 1200

50°C & 8@ 1.0dm® Oz catd, e0Dam DIBHES DE ¢S D BOPEDDID BEDBD.
250,(g) + O,(g) =—=280,(g)

50°C & SO,(g) @3¢ a» O,(g) ®g¢e b y@renus vdmrs e DD . BOPEDDDD e o

e RE SO,(2) OYC X y@ierws @8 A0 0003 C&. 988 YBFwD e3g®r e@nEm

LS ]esYees) K. dmed,

) =2y @) —E ¢ —X

“ (a-x)*(b -x) (a - x)X(b -0.5x)

(a = x)*(b -0.5x) x2
4 5
) x2 ) (a -2x)*b -x)
&8 3108 eBBOD DI eewivs 53 REFc?
(1) 3,3-dibromo-1-butene (2) 2-bromo-1-butene
(3) 1- bromo-2-methylpropene (4) 1-bromo-2-butene

(5) 1,1-dibromo-1-butene

K 0 Na ecin m@E 8gencds’ 42.5g 3 25°C ag des 1.0dm’ »0 dnn me¢ 80 80 §
Doged Bns3de 0.5g Se. wice gdemed pH ¢os dxned, (Na=23,K=39,H=1,0=16)
(1) 0.3 2) 1.7 3) 130 4) 137 (5) 140

25°C 2 1.00moldm™ Nal ¢oDenw:s e3:800 adas O wx Nal dnside Budn 8¢ g@remem
Es »im & @ cDened BED 1B Pt geeEBedld) e wuimnm DOIEBS @Y wOm

ce 25°C & 8o wdylien emis g8 Fwi0 v eyl 0@ s (e.m.f) Pedsien’ sun
DO 88nedd ¢?
E°r=0.53V, E°nom,=-0.83V
(1) 2I'(aq) +2H,0(/) — L(s) + H,(g) + 20H (aq) ; =0.30V
(2) 2I'(aq) + 2H,0(/) — L(s) + H,(g) + 20H (aq) ; +0.30V
(3) L(s) +H,(g) +20H (aq) — 2I'(aq) + 2H,0(/) ; -1.36 V
(4) L(s) +H,(g) +20H (aq) — 2I'(aq) + 2H,0()) ; +1.36V
(5) L(s) +H\(g) +20H (aq) — 2I"(aq) + 2H,0(/) ; 0.00V
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22,

23.

24.

25.

25°C & 2.20moldm™ CH,COOH 250.00cm’ =3 e 2.00moldm™ NaOH 250.00cm’ =5 e300 8¢
BEe®s3 ¢ ¢ 0 (densm pH eve d¥es’ 85 po ¢?

(25°C & CH,COOH 8 K_ = 1.0x 10~ moldm e®.)
(1) 4 2 5 (3) 6 4 7 (5 8

B8 uBmiomas BEewe B8O 918n e (8 toewinws D53es3 v i85’ pO¢?

CH,=CH OH
CH,CH,
(1) H—CEC—(liH—CHS (2) (3)
Br CH,—Br
Br CH,
I

(4) CH,—C —CH,CH,CHCI (5) CH, —ClH —C=C—CH,CH, —Br

NH

2

©HE® e M Om X 08 ecins 8¢ reCome m0m cied Bwm [A 1000 oo
10 3 e XCl, ¢odemwss 90w oo 8oy’ DDedemn B8e@S. nded Bumas (F) 0. svn
©EDS OB YIS 8% greCuma g HiS X 8 cule &nside cared ¢?

3600x 10xIxM 3600x 10xIxM 10x60xIxM
(1) = ) oF 3 —F
10x60xIxM 10xIxM
4) ——p—— (5) 1M

SO Bedm B B6 OB BEDSID

COOH CH, —NH @

Br

P, Q 0 R e3¢0 92053® gycey 0159, BEeDES Bedsies’ n@n 88neds ¢?

(0]
[l
COcCl COcCl C—NH @ CH,OH CH, —Br CH, —Br
v© @, G 2@ @ O
Br Br Br
(0] (0] (@)
[l [ [l
COCl C —NH @ C —NH COOH COCl C —NH @
@O @, #0,0,0
Br Br Br Br

0 0
CH,OH g—NH@ g—NH—@
QO @

Br
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CH,CH,CH,CH =CH,

26. A 8 eoewiow LiAIH, @6 g8 @ 2001 @3sey BEa
CHO O WE B0 CAI ¢ ICB OBIesI,
COOH
A
CH,CH,CH,CH =CH, CH,CH,CH,CH =CH, CH,CH,CH,CH =CH,
(1) 2 3)
CH,OH CHO CH,OH
COOH CH,OH CH,OH
CH,CH,CH,CH,CH, CH,CH,CH,CH,CH,
4 &)
CHO CH,OH
COOH CH,0H

27. CH, Ou» g goe a3 A, B, C a@0cdn 8¢ u8iuvension emond 88aws son

cUsed.
A - &588m ©@0cdem0 ewstdm ¢md Br, Eud gdben »IG.
B - 3801 200d ©@10cdmmd ens3dn @m0 0@l gB8wons B@® m@E @0

@Demdnwnss @5830e8.
C - 0Des gBmidms s 5 wRons cR ocl.
A, B, C 891680 axB8EedEs ¢80 a8 8End 533,

T T
(I) CHCH=C—CH,OH, CH,CH,—CH—CHO <&» CH,CH,CH,CH,CHO
CH OH 0 CH

3 | 3

I I I
(2) CH,=C—CH,CH,OH, CH,=CH—CH—CH,CH, e&» H—C—CH,CHCH,
CH,OH CH
| - [l
(3) CH,CH,—C=CH,, CH,CH,—CH—CHO &» CH,CH,—C—CH,CH,

3

CH, CH,
(4) CH,CH=CHCH,CH,OH, CH,=CH-— (|ZH —CHOH e»  CH, —(:j —CHO
CH,
OH CH,OH

|
(5) CH,CH,CH=CHCH,0H, CH,=CH—CH—CH,CH, e» CH,—CH—CH=CH,

28. DCo® @1w0® @30083c3 7»1 &80 XZ nm &2 (7\1 < XZ), Caes REEIPHEO @0 eniedimnw® @S
B0 3¢ BO(CE Grn D53es’ 853 @ ¢?
(h = S Bumes, ¢ = aecined gedon)

1 _1 9 1 1 9 )\’2_>\’1 ~19
(1) hc (xl E)XIO J (2) hc ()\2 Z)XIO J 3) hc( e )xlO J
4) he (xl—xz)x 10197 (5) he (L-L)x 1019

%) N

172 1 2
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29. P8»wwm & w T cdens’ownm & 8¢ »on» ¢ 9850 s8msentm & seed udmd deddisma
88z3 H(g) Vem’ 81028 O w0 05320 G8. 0®8 cdensved & dcor wuimidn Dids
B Plj,o @®. H,(g) » H,0(g) @3¢ and apwimes 1 H,(g) » HO(g) @sos edo goo
amsma 88edg:sS,

pP-P P-P Py
(1) ——2 &0 3ed. (2) — 2 oo 1o (3) —2 @ 3 0D,
P 3 P
HO HO
P o
4) p:p o 3 @d. ®)] p:p © = @D.
30. »o» yBT©D BEHTD.

Br

@ Brz/ FeBr, @
_— >

R B Ped Gisipamed 8wdd BO(CE ece ¢P0sies’ 853 pOS8s3 ¢?

(1) Br,+ FeBr, — Br — Br — FeBr, + Br*

Br
— @ + FeBr,
+ _ Br
(3) Br—d'3r—FeBr3 — ©+ + FeBr, + Br,
+ - H
4) Br—kl'Sr—FeBr3 —= ©<+Br+ FeBr,
Br Br
(5) ©<H\[\FCBI‘3 — @ + HFeBr3
+

g0 31 80 40 e O O gdma wewo E aB (a), (D), (c) e (d) e gBDIC »wmd gRedss,
O3 @f D8 oAV @i BO(CE @. BOOT gBOICE/5BC »Oel ¢'8 emid vxim.

(a) e (b) s@ens B0 »® (1) @ ¢

(b) e (¢) O BO10E »® (2) @» ¢

(c) & (d) 0 BO10€ »® (3) @ ¢

(d) e (a) s@ens B0 »® (4) @ ¢

@O GBOIC 302810 @Wd teewidmn @i BO10E »® (5) @ ¢
B0 Brend Eedn cuecs 888 ey WOTH.

+ -
(2) Br —Q'Sr - FeBr,

D cueds @8ama

&) 2 3 “ €))

(a) e (b) (b) e (c) (c) e (d) (d) e (a) @O GBOIC 02D @
SOk SOk Slokoia] Slokoda] eoewidmas ewd BO1c0ea.
BO10Ea. BO10Ea. BO10Ea. BO1oEa.

31. 'O » PN et cos 88seE swn qued. Jor eneds’ geEsedisy we@sidd D 18

Byedis @0l arsies RO e ¢?/a0mOE ¢?
(¢) NO;

(a) NO,

b) N,

(d) O
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32.

33.

3.

35.

36.

0, © 0, ©0x0ens’ o3 D30 OB YIRWG/TYDI® ¢?
(a) O, 8 530> €v, 0, 8 3830» o0 D& af) @d.

(b) aen ecenB® OYE wiems @ms .

(c) O, 89900 Do PO ¢ O, deed exned.

(d) Deesds’ esoded O, o O, geoq @d.

B0 deed Eudm B0 8¢dr» 998m 98 Bl (AH, | ) BGescs SE@ esgo
8eme oOmsencm & (8 800w ne @b (HNCONH,) 6g 23 25°C 8 e 100g» &
0 RE. cdemed adwiy cder3own 22°C = 8wk, g8wi Eudm 80 8@ edmes 8¢ @00®
PO ¢, O@med BBOG Seed wDned (1.0gcm™) 8@ D ¢, 1 VIV 8¢ ©@NOD
RO ¢ wy goemed BBIO mss 4.0Jg'K! 99 ¢ comGumse mom . svwm ©wews’ OB
GIRB/GIR 9w sOsens @I eMITE Bemd I8 ¢?

H=1,C=12,N=14,0=16)

(@) @Bwo 6g= s Be® & 1.2k] » mos g@renwszs ©8ecwd 80 »oa.

(b) 38w 6g7 B Be® & 1.2k] » moe g@ienwis s¢Bs 085 adenlseans 5 ©HE.

(c) @B e & Bo® & 12kl » mis g@ienwis 8¢WB0 085 adenisens S ©HE.
(d) @8wo ®gew®s s Be® & 12k] » mos g@ienss ©8e30wd 80 »d&.

©BOEDDED @B B® In gan gBFwOn,

(a) eDvn BYerws 20 B8rpdedd O gS8ones s®ems @ .
(b) o0 @853 8cdn Budeds genmmId 6y eBE OB @O O .
() 2erm0D O O amd esg @B ©d.

(d) a0 I esg B e¢P® @1 ©d.

B30 DIV €300EIO LBEDBID.

) 0
I I
H,N —(CH,), —NH, Cl—C —(CH,),—C—Cl CH, —CH = CH,
A B C
i i
H,N—C —(CH,), —C —Cl OH — (CH,), —OH
D E

QDD DIVBD 0edI® BORBNEBS SYD BEWS OB YIRWB/ MR B8 @D ¢?
(@) A B 0006008853 0080308 D8wwzs e0¢0 ©m @S,

(b) A® B 000008853 »8eEis’ Dbvwss g om oSe.

() C @w1g0R853 mE» dYGDcdn oW 060D HSG.

(d) D 000008853 »8ecEis’ dbowss wico o HSe.

HI(g) ®ge 1.0, H,(g) @3¢ 0.20 =5 @0 1(g) ®9¢ 0.50 =5 @880 1.0dm’ 02 ¢aed, esodam gz
REO ¢®, 750K 8 &, s w@mpEmdd dgB®0 o) »8x» 2.
2HI(g) =H,(g) t L,(g) ; K.=25x 1072, 0.0 gB8w eAdw @d.
O® sdLBs BEAC © sum s’ OB GIRG/GIR 8 @D ¢?
(a) a@o®ved & O.> K. ; 880 018g0 HI(g) g ©8E 8eged.
(b) goc@ved & Q. > K. ; g8 Fw0 98y0 1,(g) » H,(g) g =8 &ged.
(¢) a@c®@ved & O.> K. ;1(g) » H/(g) 98 g@ierws O od.
(d) goo@ved & Q. < K_.;1(g) » H(g) o8 g@ierws o1 od.
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37.

38.

39.

40.

OH

CH,CH,0H
A B

QWD) 30eBIO @¢2 BRAFLD DS BO(CE O5ies’ svm OB YIRWL/E®I@ ¢?
(@) A8 BuBewiBBm aedn u88wmi0cE Kuwmd B &0 08 918ed.
(b) A, 9ecBeiBB®m aedr BFw@DED wisms O gm0 B dedd emied.

() A 8 C—08B0mE0 g1o&n (0530 A53ls 3090es @8 amd B8 C—0 daxsdms »S
RIS RIS

(d) A 8 93885 000 @IV RS B0Iwed geRWeII® 90, B woewcined
82078 DIRBT BSO@IenDO D& D& ©@d.

oD BORPED 5EdB6 B8E e B0 OB emig s BE Sl »ied.
Cu*'(aq) + 4Br (aq) = [CuBr,]*(aq)

5E eI

883 we 80 sdBw@ wemr swm 8BTS OB YIRG/EIR B @0 ¢?

(@) K.8 2oc af od. (b) @0®@ved & Q., K.O 980 Boe @d.
(c) 988 gBSFwd muscim @d. (d) K. 8 aocs 98 o.

298K Z e omazs pe 8edm AL(g) + B(g) — 2AB(g) u» mis gdenien gBSwied
000 w¥wiema, edvw = k[A (2)][B,(g)] 0. 9@ gB8w® BERAg © 08 8D YmInG/gmIn
Oes’ 85 9o ¢?

(a) cBeas’ows © 88810 Bumd »R A (g) oo ¢ 80 edow (& od.
(b) Bew cdensidnm & mdmed s8800 98 we 80 edovn a8 ed.

(c) Buw cdensided & v 8med & cPleyddnmes O S8e®s3 gun B Pwsied e om
@Be gled.

(d) cBer3ow v 8810 Bumd »R A (g) O »e 80 0dvw gied.

KMnO,(s) €oCuwss Seil»® »88wm ¢001 3x¥es’ qieem o8 88e® &,
(a) A%y ¢(CBE »¢ @g 00 ©d.

(b) %5y ¢c(CeC E38e8 D 98 ©d.

(0) ©@¢» @ gdedus K.MnO, ® MnO, 8= @38 8.

(d) BLmoen gBTwds Beed.

.000.8.(C.00¢) Do 2019 @B 953 ©Ed PP BIe ©BEVI ZED ©H) D[HG VI YRS Y@ s BEBId
-39



o o 4180 50 o3 O 98 gE» G 3¢ Ge e¢ BB 988 O arm. O® YR GORBO
@IS © vgesred Bvm DRed8 ednm 82 (1),(2),(3),(4) v (5) v gBDIcdESS S
B0 '8 et B0 et B8 eEH CRen DOB.

YBOI0E | @B ywins @B YIRS
(D s ©d. @B O ad BeHNS ymias BDCE O s o¢d
(2 eomn 0. 8 OB DD SeHB Gmrn BOCE O swey @m0ecs.
(3) s ©d. g @d.
4) g . ems @d.
©) aems ©d. s ©d.
SEYNSB ywmr @B YR
41. BBw AgNO, ¢0erwm0 H,S 99gg® w(@ 80 | m(@1e» mest) SdeCoemed & oeg
20 gdednns Eed. moested & Agh, Ag S ece goleds m0DE.
42, | P8 Bedesodened & 0 cIE@med sug |01 cod@me e Bedm Bee® 8BS0
" | @00 cdensios 1300°C @ od. D030 @D.
0eR0SBES @O BuPCewiBBm 00 BES a®ced meRHEE IR
43. | pedn BPwOc Bumd a®c 9eRBeII» U0 B WeEIcBRORE
DeEICEOOEO D& D8ed. 823075 IRBIOEO &N D8 .
000 cdensioed & Zn o ZnSO,(aq) 00 cEensioed & edme gecegl
4. | B> B3y 80 Zn w3 ®o cdenss a@md e GO 0D HoMI ©BATL »E SO
T aB O 890 asimis ©8 gerediv QeCBeIID @t s a8 D» Svd o
Bwde @d. 8 Bcini®m AEE .
45 NaF 9c0 980 Nal 8 eswesegd crsen ePCEED awmdE gdw Some O 8O
" | oBes. QOBEED D18ed.
46 NaOH s Cl, g0 g88wiedz3 NaClO, c@r | NaOH 9c0 @émicmes eces §oo »e
" o wSao. O(Ses.
SIDED ANGDBID 0GOS DSOS
47. | Beg® ammeEm Y @Dedn tomads ed. et SmDadnois o8,
Cu*, Zn* o0 Fe*' 8 £8w ¢den 9180 88w | 863 eoggedmn 2038 &8 3d Qs>
48. | NH, @00 o9EE 858 csem® e 8uEc® NH, 8 dnesd gecsledi» god
G ef. CRAOReO®SS woRben eww .
cBem3Os O@nme 80 wO@Eoed S cBwBOG OBme B0 BO@EoIed &S
49. | m0 @dendem 928 yBBwiDn wOPEDDD | D @Derisnm BFPc0n wODEDDN
B30 53T @D. Bemed aos D18ed.
»we BODHOEE OBem»0 s
50, | ®9€ B0k CH,(g) ©0gben £gos ece gm@qzzs)d ¢@§§@ g]ﬁg% »smed s8@ieds’
om0 8l
BB g D0 ghames @d.
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(02) S BesId

IT ome
DCBe g0 :
* A emnoed gid» B8eCEEO © 88not wunsim.
* B emidewns’ gdnm el ¢ C omdess’ gdm e ¢ (853 g@m vmomd 8890 wunsis.

A @200 - Dom 0O

1.(a) @08850 DRed emDm $ODesS @B BeE GREds B OB YED BT B ©d. T
3PECT BHD Qb EBBOL FREDBOE JerBD e Bwy ¢BOTI™.

(1) L one® ecd» guSmien S wdn

II. 9oe® meme 8D

IIl. cocgsd crsen 8o

(i) ov® Egds @mecs’ cu8® v gd® Deysd waemd a8 GEeds et 085 wiec®
@oewived JeeSm uyne Eosim.

(cae 25)

(b) NO @9 NO, oz gecseldimn cim, »EQ08538 el oo 9 god N On Bgd®
QeESedimns B ¢ asnion .

(i) NO® NO, es¢mo 08053 BEom (B gBed Ox» €.

(i) NOw®o NO, 8Bemm 06 gB8§wmieds 95:0¢> tenived Tewinm gre » o8 IUPAC
08¢ Bwo ¢SO,

(i) @wm (i) B woewinw 3¢HI DLBO B8wm ¥wiS B D¥»G GEm.

(iv) oum (iil) 8 JeiuBm wmwd ¢cg ©Pyum D5 atsim.
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(V) oo (iv) 8 wdyagsnm D5 gneds’ wms 850ed cul® (wumide ¢S0% v/

@@ ¢?

(vi) owm (i) 8 weewived aeqdn ¢to® D Dt ©® (FOE AVLDE RO ¢? Ved 880
emic) ©TRBO0 ePfnd ©ecHs’ HIBIB.

(vil) qwm (i1) 8 weewlnn gue cEdenOeDO O weg O RO 0d ¢8 O geds wosess ¢?

(viil) @om (iv) em0eed Dxna:s eem O8 N ©o®@ieq e¢m N, 1 N, oGt gomme 035,
O® N s0@req ©Em oo DQd ©dyles mIsD.

N N

1 2

@ Tencs

PeCedi® GOE BBI®R

©0@rend DO HRG

DO oS

(c=e 50)

(c) &0z e & a8 Qevs @edivers D amB8Eeded, wuwm 9 9 emlend EBedm
Oe06B® gewle wmed wIsIm.

(i) K,CO,,MgCO,,CaCO,, BaCO, (Bewiss cdenzow)

(c=e 25)
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2(a) Al Mg ocindEss @ @530 3.0g2d8 8y ocdy m@iEes, 0.10moldm=, #8ws NaOH
¢DwWS ©BO® BT oD & D0 B0Dm Digd @.¢.8. & 1680cm’ u8@08 vxisn 8.
(A1=27,Mg =240 ©.c.8. & og ®gc 1 22400 cm’ s8@00z8 ©8B8.)

(1) owm 8cdm BudEwd g DE» wdmien Busim.

(i) 9w» By ecivwed edmisd 3.0g m@Ees »y» HCI ¢ 0o ©wdybeaens’®
5B Fw o0 RE. 8O acog nE® w®woen Eusim.

(cme 50)

(b) TiFeO, sz 08 oowinnS. 0@8 ol a¢um ecend V8mien gdedd @i o8 &
6{21252‘5)@,
(1) FToeud 9380 o BeHs’ DOTD.
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(iii) TiFeO,, HCl @®@ced &s mg 80 ero¢m goemed d8ers gedimdma »Iss.

(iv) oum (iil) 8 coencd mz NaOH ¢denc:s Omn e 80 ¢330 crodn BOmsens
e33O

(cae 25)

() A,B,C,D» E e ZnCO,, Ca(NO,),, NH,NO,, Li,CO, »9 NaNO, ¢ toewio . (BEedEsS
@2000.) O 28 @i’ DI OO e e slmsen v g Bomsen v CrSed.

€0@IOG e O [ eDeduw
A ®® Decdsn CRI @eE. -
B D 00 > gdedsen + adlan Digd |B8E BEe® & gg wd viel.
»5y HCl 8 8w 0 ©538e 8000 @2
C
86 ©0 8 gDods + (RO gD D0 RE. ®eiliE O e B sens .
Beed Eud 8o SEE densd
D
gg 02 odeal + qdbes Hgd BomiddmBs a8 5O eciuwsi o.
E @g 0 odsrs + a@dlen Diygd 5y HCl @@ ¢@d1 @00 1o 80mda.

(i) A,B,C,D,E soecio »nezn 053,

(cae 25)
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3(a) I'(aq) ec» 0&8m» @sed & »BewrsdeciclO (Cl0™(aq)) acm ©we® 8Fw we SO v

888 »8ewigetd@0 (I07(aq) OO B8mwdens @d.
, _. OH@g .
I"(aq) + ClO"(aq) ——= 107(aq) + Cl(aq)

25°C € oo gB8§wied 0t0eSm Dicme ©1&8® e ¢0®@uzn Begmn HOG ©dm »om CE.
e®88 c¢x¥vn 107(aq) wuslcen edme, A[l0(aq)] a8 880 ong s @ 8 amd O
D DQed ¢ G.

B 65 200®» [[7(aq)]/ | ec®wz [ClO7(aq)]/ | A[IO(aq)]/ | macs / | ac®we ey /
moldm™ mol dm™ moldm™ (s) moldm™s!
1 0.010 0.020 0.015 100 | oo,
2 0.030 0.020 0.090 200 | e
3 0.010 0.080 0.180 300 [

(1) o O sOsvened & 0@um By VB O g HoEdD8 Busim.

1) a e @d I"'(aq) 9 (aq) BEO eneEsd ed esg i K, 25
ii b 88ec0&s’ q OClI'(aq &5 St k, 25°C
8 G 0ed8 By Buvs eces evm a,b © K 8 eosss’ oemms wisim.

(iv) edmubmsencm [l (aq)]esizicen Bwmdm@o[ClO™(aq)] e3¢ en @053 0853558 wieds
eDors’ @85 RE. OB slmsents ¢Beygdmw ¢S w1 H(BD eDm eDHE® ¢ weg »H®

[CIO (aq)] s0zdcens @50 38Fci0d ednns edmed 82 &1zI0 §e3mIdnz B3 wescsim.
(e 60)
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(b) (1) SBGC Bu®s 8w ®&DOG Gmeme Ero 0535, O8 @) ©¢ MBI @¢HID.

(i) 50°CE ¢® ewrdeedss (CH ) 4325, ¢© 0rx383 (C.H,) 39g 3 @0 8y wo» c&. 50°C
8 0@ ey’ w1 eRBIBL 8 wirimids ids Bhm 8edEs’ 75kPawi 50kPa ed.
50°C & g Bgenens ©w@sn ks 8Rme veamms wosim. (C=12,H=1)

(cae 40)

4.(a) A,B,Ceo D on e gye CHBrg dSemend ©@10wdm 0 teenio o0, A o@enss

920® B3O DB, B v D 8 s sc@iey iSEe 99® O» and da A 8
(BCeEs 00t 0. D SbvBed)eai@SBmiemens’ v »@» HBr amwemecss B cred.

(i) A,B,CeoD8 050 oo & a8 emg ne g€sim.

A B
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(i) B &8s NaOH 0 8wdd e¢mBs’ g8 8w »0m g¢nd, C &E8s NaOH ©soe »8 8edcRs3
888w 0 CH, O aa» gpe 8o cenio €30¢8.

. B®» C&8s NaOH @06 @i dcws’ 9 X0 Y 8 95 alsim.

10

&8 NaOH
—_— >

B X :

&SBws NaOH
_— >

C Y :

II. owm & Bw C &g mo» 588w d86/080w¢ svm icdEs pe¢?
(9ecBeNBE® e A, 90CBeNBE® @eoden S, BEPEewlBEm @ede §,,
BPCemitEn amem A,, 90538e® gBFgw E)

B C

(ill) 9wm tecm X w1 Y 9885 0053 »0 050 0@ w@ep ©00n ¢ oS 8o
800023 08 Bowven wO® BOBIB.

(b)) oo Pedn BFOES eI KL dEEE DFYEG &dHE 0D RE e8B3D.

CH, CH,
(i) CH,CH,—C—Br
CH, CH,

a1CemieniBca KOH

M
€30 H,SO
(i) @—CHz—Cl—CH3 >
H

MgBr
0 (i) &8go @

I I “
(ili) CH,—C —CH,—C— O —CH, (B 8»0)
‘ ' (i) H,0

.000.8.(C.00¢) Do 2019 @B 953 ©Ed PP BIe ©BEVI ZED ©H) D[HG VI YRS Y@ s BEBId
47-



HgSO, /mzmw H,SO,

(iv) CHCH,—C=C—H

(i) NaNH,

60°C

(V) CH,—C=C—H “G;"CH CH Br

(cme 25)

(€) A28 508» aedledn ¢ @ms svm B F0 enEOwWDO DISHE OB C&.

NaNO /mzyz» HCI

C,HN . CHNCI
(A) (B) iCuCN/KCN
H,0*
CHO0,<———CHN
D) ©
H*/ KMnO, ¢ 080 Cl,

(E)

BodEs

COOH i
@ COOH CH,CLO,

(1) A, B,C,Den E8 059 swn emnd ne alsis.

A B
C D
E

2.000.6.(C.05¢) Bvns 2019 6B @53 8gd SPPeDD B BEVI YRD B DJNS DI YR1B g@m O B¢

-48-



I
(i1) A eoewivw, CH;—C—CH, @0 g88wx »e 80 wie¢m dced D5ne atsim.

(iii) B eoewivw, NaOH @880 BemiE ©@® 0-5°C o0 & wicm dced Dx0nn asim.
(cae 35)
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B @108 - cO2%

5 (a) 600 K c&ensfoed & 5.00dm’ gaed todam wodmes e N(g), 56 g 25 o 0,(g), 64g 5 g2oq
0. 0®® @0eded & RT =5.0x10°Jmol™! e®. (N =14, 0 =16)

(1)
(i)

(iii)

(iv)

v)

25DE BE @B Bgmed §I BLms @ ¢?
Qv Dig Bgenewnd cdensos 300K O a8 »0» & 0®@ »H0 »P¥Pde woess & N (g)
00 0,(2) 8 @08 80> oemwo m3xm. 300K & RT = 2.5x10° Jmol™' ed.
003 elmsencm & 600K & NO,(g) @g¢ 0.1625 5.00dm’ ¢aed esodam wodmas ned amc
0 oD BOREDDOO OeBOO o) »8» ¢ B0 WwIsms pe Blmw 2.0x10°Pa Se.
2NO,(g) = 2NO(g) + O,(g)

600K & 9un ©@nEmm90 ¢ K, 91 K 0eams »omm.
600K & 8@ 1.00dm’ 0z ¢aed eedam wames ed NO,(g) @ge 0.20z5, NO(g) @ge
0.10 25 0 O,(g) @8 0.05 =3 ¢@0 3@xE®O0 B0 98 w8 c&. gum (iii) 8 emiDeess
K. 8 8€nd coewld omdeom 0@® goehed & NO(g), NO(g) i 0,(2) 8 «=ont»
e053¢en JDred GE wiscen ©O® 853esicms (D8 ool af) ed ¢ 8) »osis.
e slmsencm & NO(g) ©9c 0.20 goq 8@ 5.00dm’ & 600K &8 escam
qat) ®dmas REed 0,(g) @gc 0.2038 o m0» & oo 0> c¢ 0,(g) vrdmed a3
NO(g) 8@ 38Fws »I8.

[. »isdme ne 8edm gBFeDd acg DED TS wlmdens Eos3im.

II. 588w® w@gben § oty 91556 BE O BUHE ©HHS DIBID.

(cme 75)

(b) ¢© e»dedx3 (heptane) C. H  won qeds o868 o@ylen ¢nmcd cied.
AHY, = ©®0®» ¢ d53o(C8ae

(1)

(i)

CH, () + 110,(g) = 7CO(g) + 8H,0(/) AHS. = -4850kJmol™!
som & B ¢ ©0menss C.H (/)8 s sy d3mic8es, AHC, (kIJmol™) oesma
DO,
AH®,/ kJmol™!
CO,(g) -393.5
H,O(/) -285.8

O3> rewiBm olmsencz & HCl(aq) + NaOH(aq) — NaCl(aq) + H,0(/) g88@ie08

@00 c¢BBwien Ox¥mE8w AH® | (kJmol™) Bbess »0» eces cue¢e 0gm CE. c@8E

1.00 mol dm™ HCI ¢ooenwzs, 1.00 mol dm= NaOH ¢oenws, 85® e, ©Eesod8s3

BB 0 B eBODIeDBS ¢ 3BB® CE.

I. oun cOmsenc @0 @INDOD GICE DI OBE 0185 OB CBWEED DBHC WOBIH.

II. c®® ulmsened & 8cdm mi edme ( veams BOO® e COD Gy Sx®
»0eb?

III. &350 s8msenszm & 25°C (8 1.00moldm= HCl ¢odes 200.00 cm? 25 @0 1.00moldm™3
NaOH ¢o2e5 200.00cm’ 25 @e0Ee308853 wosmas ne 8@ we 80 ¢dens Bgenend
col® cdesion 31.5°C @9 ewumosizn cE gBFwed AH®  (kJmol') oerma
DO, (Besd woios 1.00gem™ o BBED oz Da8mdws 4.2Jg'K™! 20 & aw.)

IV. oo Il 8 «8msens 2.00moldm= HCl @s 2.00moldm= NaOH ¢1®e5ws38 @125 8@
ODees O 8¢ wom & 08 €,

(A) 8 aoc 918 00 ¢? af) 00 ¢? cdm»es eed ¢? Ved B8RO0 by
SBOTID.

(B) AH° & gow 98 @ ¢? 88 00 ¢? 0d»es 02000 ¢? el BERTO ovin
SO B.

V. oOmsens ne & eicBe gn mo oBe 8¢ god 0, e AH 8 ¢os emedd
emet AesIses’ 8 ¢?

(cme 75)
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6(a) 25°C & &8c ¢oemum & oyuexnis ¢®ce (Propanoic acid) C,H.COOH(aq) svm 08
eeBDoens @d.
C,H,COOH(aq) + H,0(/) == H,0"(aq) + C,H,COO(aq)
25°C& K, = 1.00 x 10°moldm™ 29 & au».
(i) a®c Bed» Bupa K, egp gmiama Gusds.
(i) 25°C & 0.100moldm™ C,H,COOH(aq) ¢0esw pH e »353.

(iii) 25°C & gu» (ii) 8 ¢coemewxss 25.00cm’ =35 0.100 mol dm™ NaOH ¢idenwszs 00 @5y@issdas
DO 8.

. ace s88xr 98nens’ w@mnn cmesed & Bgens ¢®ED ¢, &l ¢ v D
e3¢5 DIBIB.
II. pHeos oemme »Ss35.
(25°C& K =1.0 x 10" mol*dm™°)
(e 60)

(b) 25°CE 8Bu esx¥madn Ag,CrO, 0enns svn eOnEomed .
Ag CrO,(s) ==2Ag'(aq) + CrO,(aq) 25°Cg& K, =32x 10-Bmol*dm™® e®.
() oD BEOBE 3w DD Q&D IS Bus3s.
(i) 25°C 8 0®® w¥madn coeamend a8 [Ag'(aq)] Bbess wdsim.

(iii)) 25°C & &ce 100.00cm’ =5 ne Eame o8 Ag,CrO,(s) 8 cule ensie 9@0855 verma
®0=3m. (Ag,CrO, =332 gmol™)
(cne 60)

(c) 28 ¢® ec s O ecowBO Eudm DB DD O BEOPE®D a. OO EOBG eI
D088 eogenmi K, BOens SO0 eyd Gu @gny gOoaBum0 8953 DOBD.
(c=ae 30)

7(a)

Sn X

1.0moldm=> 1.0moldm™
Sn(NO,), X(NO,),

Qo IBeds 88 Sn w1 e ecineE 9 X geeEedld) ©i8n w0 25°C 8 «o8»
Bexgn G0 emivns ©ic 8. @S e ne BOD s ©d®RSIW 3 (ON 8) mg 80
Sn gecEegiNens Bnside D18 Sa.

(1) oFy P08 gremIG DI DEDING VIO,

(i) X8 9838m0en a0edd HeOROs gurn ewisw wemr abl §BFnsr Cosim.

(i) geeBelim W10 BRI Be® Exd ¢BOBI.

(iv)  25°CZE° . =-0.14V 0d. enfsecd S¢ys ®@» dcws E° | =+0.60V 20 ee30m1053250
cE E°:., 8 aow nos 0 ¢? 9Red B8End guo (ii) 8 98 »gmnes ¢l gBSns @
(BET ¢ BB DO BHEBID.

(V) oniss Soislen O 80 8¢d» 0@yl emis g8 w00 Busim.

(Vi) e®® emivc me Sn*'(aq) @9 1 O1s 9 80 ems®er 9eEEedi® OHE o@D
NO®ITT @O ¢?

(vil)  25°C2 oo mce® pe 1.0 A 0000023 emdss eSS tdm 8. @@88 Sn geceditds
O B3l O Sn 8 enside (g 08 vemma IBID.

(Sn =119, mCed) Bome F=96500C)
(cwne 75)
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b)) (1) A Bonyn aa» goe CoNH Br,0, 9 @ddne woon wiewnio 0¢ns. ed®died
H ©0®eq, NH, oce «@es ©08. t00nio 0¢ese® omediE0 9n0 tmdes
pPved ©o8. B wiewios s®@es AgNO,(aq) 800 @ »» 8 @dfedows ERo
@¢» g0 O oy NH, 8 gcos go¢ 053¢ NH, 8 ¢0os od.

I. ouwn woewivdcE Co & W38mien »FFOG RO ¢?

II. @2 gwm ¢y Co gumed wdyben geeBelim Bmviwn Eusis.
. A®» Bo» tceciodE weom 8 ¢ ewmig Eom HEmn O535).
IV. odn ¢50853 A v B toewindE 5% ¢n) ecsim.

V. A ewcecived @8 a»uma g5 000 wieSn sbmsencs (S0535.
(caea 25)

(c) 0®® ydmws &S o VPEES wisiceans BUens B8O wewo 8 wO» ¢ O8wsens ®o
©®RB0 ©0. Q0T B GB®ICD eIDEE 8w »E G S Betewrs’ wdylamensi®
0D, J Bwes® 8 Klwo MnSO, ¢den eS0Cus 81853 353g ewcma:s (dropper) ©idmews’
O B0 CE. eRIBE® IS e, 8y 0 e3¢ H SO, coen Socows ¢ Omy »0»
ce. B8 w®yben § vy cd@mewrs’ 50.0cm’ s exn®iss SO evx 0.02moldm™
Na,S 0, ¢oenws ©00 gn@womas 0 8.

(1) 08 =Omsencs cHI (B0 BT EBDICD eIDEE 010 BEOO eWnd ®¢sIm.

(i) eO©88 ©8n o Kl gdens Pzilc 8u gifesd @53¢8 svesm.

(il) @8 ©8n» »ox» H,SO, #®ce e3¢ e gesd &&?

(iv) @2)@imd@ ©8CHI @O CRD Beman RO ¢? O® cBrme IIDBERSS BHN®IBHS
2000ved & 000 g5in CEsse MuEimed & Oy WOE CER. 80 odnd Bemo
DO,

(v) deod s d g 9383853 o e®88 58w 05 06 Yewlcn DEMIEOD FEE
DB B wdwdens Busim.

(vi) o082 8cd» gos Bog® BFPDEO ate BE® auSn wulmden Gumm.

(vi)) em;@smed & e d9eddy widems 20.0cm’ »® & o VP8BS g®Iieww
moldm™ ®»o ppm O ve@mme »dsim. (O = 16) coemed wms3os 1.0gem™ 9
BEDBID.

(cme 50)

C @0 - 0Dy

8(a) som & a8 A v B um »128» scecie $3Em ETD.

OH
CH,—C—CH,—CH,
I CH,
C—0—CH—CHCH,
CI
A B

A eoewsios B weesins 200 s8dbmma me vuses emed ¢ '8 ¢Bosim. @ded s8dbmma
Bwdo OO 98 086 gy god 0O SBO B Boewinw:s §BITwES eEed
000 eHDE GS.

(e 50)
(b) v Bed s80mmE Bwdo WO e eEE B0 GIcE LIBOBIB.
HH O
CH,—C=C—H — CH3—CH2—(:3—C:—(|J|—H
H CH,
' (c=e 30)
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(c) vom & a8 E,F,G» H esoecio scossm.

I I
E CH,—C—NH, F CH,—C—Cl

G CHCHCI H CH,CH,NH,
0

(i) CH, —g—NH—CHZCH3 3060 O(B® 3¢ 0D WE VB BT gocs dned E® G ¢
e F oo H e osim wens’ »ossm.
(i) 92 e»icies BFPow @oEs oF8e0 ¥y ww g IBFPE® GORS ©mI0
@O0 edr ©eHs’ WOBIB.
(i) owm G w1 H 50 88w00ds Cred» ICOE D50 atsis.
(e 40)

(d) (i) CH,=CH, e Br/CCl, @50 g88w3ed & w0¢» and®i€ 0» aumed Ox5ne g8xsim.
(i) ovm gBFw® &EBu @wsed & Sewe 80 dcwx eces Br —CH, —CH, — OH zed.
H,O e300 B@sGewrindcen eces Sume »iS D wends3 o® wewr @isiyenes
©w@iEbs) OB,

(cre 30)

9(a) A on DU wmHeB. 980 nyy HSO, adcs dwn we 80 B »® qdlen Digd o C
co0encs €0¢8. C derwd myy NH, Omn e 80, sg@d D gofedon ecl. 98y0 &Gas
NH, 925 me 80, 90 gdfedon Es & »¢ BE @0 goerns 9 E g8, C goensd
. HCl &2 20 H,S 90g® wig 80 gofedons emeed. B 9igd ¢®@B» K.Cr0, e®s
200CORSY G @€ 00 LIDEHES CRISE.

(1) A,B,C,D» E 8 ce0eB» ¢ Eusis.

(i) A+H,SO, c» gB5wmi0 eepr nEnm CeSm edmdenc Cesim.

(iii) B+K,Cr,0, a» g88x® e 98l aaSm 80 ¢1e38s nEn JenaSm edmdens
Busim.

(cre 30)

(b) R sz deed 0mls’ Eudm gwe miome (1304 °C) o gvg ¢diomwzs (661 °C) a8 &g
B B3 T8 woewinwS. R 8 dGn gdensis ewicy 8¢ e simsen »wi ded B8wsen
oD OQed ced.

&8s enc RS encs

[u——

- @®E» KIO, ¢odenns Sy S0 RO 00 oDencs

O Q0T @0 @B ¢dens, S e
O 0 a>.

3. S ¢0enwsO NaS 0, cdenes dmn B888 | dn ¢801 @0 283 g gdedos
4. R 00 s05388 o8z 8¢ S8@ GCeC »» dUens

2. &8s Cu(NO,), codencss Omn S86@

(1) R ogmoosis.
(i) ow»m 1,2,3 =OmsendEO acg DED TwinSm wlmden Eus3im.
(iii) @2 R ec® gue 00 I Doz S ORBO0 e ewdews’ (BOBIH.
(e 30)
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(c) Fe,Cr»o Ni w2 ociy 003 gtoq 8g eocinweSs’ 10.0g 5 mmm HNO, @6 o »0 c2.
080 8@ ecived @) eciy 88ed€s’ Fe’*, Critwi Ni** eces ¢0emon 6. e®® ¢dened
6@ 60 250.00cm’ O e EEe eIy DD DO CE. WD WO® EB¢ DEBEBSS
25.00cm’ 23 BDSE © @mevm D18y NaOH »o H,0, e300 88s® m»0» & 0@80 cread»
P godedon evd, 005¥moios Q »» o8 esdec mmm H,SO, #®cews’ ¢i®E» 0
1.0moldm™ Fe** oD enwrs @00 amn@imms m0m 8. 008 amn@immned audm cmeed & i@y
Fge@dd e 30.00cm’® =& Ses.

(1) 9v» Q evdened DYV EPBRDD TtBHD Fewes DO WOBID.
(i) Q esdenens a8 »Divmed B FwDO ace DED auSn wdmwdiens CGusm.

(ili) @u» Q ewdenws ¢IBED WE B0 CEPD HDMmed DUems v O® DGO g JtIBSD
Yercs »H® DOBI.

(iv) ovo (i) 8 sz’ deieSn gedcs ¢®Em @ved & Fe** s 8¢ wdn gB8widd
@ DED S wmdean Eusis.

(V) 8y ecive ne ownm (i) emlewd wews’ g eCIned HHBL TBOD®G ©eBHS
DB,

(vi) ovo P gosfedu/a mmm H,SO, neg e@gbeaess’ s m»c 8go Kl onn »o» cE.
0082 800 I, w0 w@ylamecs gBFc 8880 O(@dx» 0.20moldm™ Na,S O, =80
20.00cm’S. c@8E 8co» Bueg® BPBOEO acrg RED e wdwdenr Ersim.

(vil) g ecined @88 ey ecemd &Sl gBam eDm EOHO HEHHB DB,

(vill)) ou» «lmsened & @ OO0 owd (O gdlednw: @iy ®RBS 8y eclned
Ni (8 29 92 »®»gd| »Ostes’ emetd ¢? (c=a 90)

10(a) @325 @6 Hi18mens’ ¢1e®iBnr BEsicme g JeeSm DUITHOES O=S.
(1) o8 GdEed & 9idn »Om Y @GLOL BTHSS WOBD.
(i) o®82 8cdm BPsD weH RED wBmiens Gy BB ©O® Busim.

(i) o®® @ iTEmed & yawdn FFO ewicyr oferd YO¢ @wicr ©F ¢8cdn BB Pwr pId6
ned §UoBs3® NH, 300 o 020ed. ey (250535,

—

(iv) Oeowem e &1e®@iBwI Bdwicmed & g88w0 emme afcds omedd ®idn 08 ¢?

(V) cdeastos 98m0» 80 & NH, 8 90 ¢fd@ 8¢ 0. gB§wmidd aqg O3 CE 0dmes,
OBeN8 edmes, BRE P8 eOme 31E3eds’ @@ BWESID.

(Vi) ©®® FwxodEe e 3des ACRDS Smus 88t @31¢) 0 DB O L Be Lwdw
DO DO, O 088 DS ©e¢ws’ WIBID.
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