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Chemistry I 02 S I Grade 13 Two hour
@680 Doy Bwnm R =8314JK*mol™ B Bevw h =6.626x10%*Js
DM egd Benw Na =6.022 x 102 mol* @ecIimod @don ¢ =3x108ms?

cueeed: —

* 000 yd» vyw 89 09 By gin od.

* 30088 m0 DO weswo am.

* BuE® ydm 00 8Eno suwsim.

* 9m B5Iy WIdHWD §dwd BB.

* BEno vned Buw ¢} gemymny cuect 0unlst Bwedsis.

* 1 80 50 ¢a$00 @ ydmem»0® (1),(2),(3),(4),(5) v 8End: endsy BD168 end DN geey BERS evd
88nd endcens BEnT sned BJuew e cuect amd (X) widnewsy Gmay mOBIs)..

\

1. 89857 ©0@endm gocwedmwen ey O WeDIsIO® oo @@mwﬁ(n,l,ml : ms)
Boewddne es»ndsIesy swnm ©ews’ DD BedisOd tweoans mOOCewsIe ?

(1)2,1,0,-1/2 2)1,0,0,+1/2 (3)2,0,0,-1/2
4)2,2,1,+1/2 (5)2,1,0,+1/2

2. aen 0comBO BuE® 8001 OO nEw® 8B grfeny sun wewsy DO 8Enede?
(1) C2Hz2, NH3 (2) CoHa, SF4 (3) PCls, H30* (4) CoHz, XeF4 (5) SCl4, PCl3

3. 20.® w®ed Gredines aNBECDEO Bw¥D MHCo® &wWd® EBE MLIDLI,
0@ Boes (A1), Byemooo (A2), X Boew (A3), aedddondn 5o (A4)

(1) Ma<Az<A2<A1 Q) M<h2<Aiz<h B)A<A2<A3< M
4) M<A3<M<A B)A3<A2<A1< A4

4.0.192 mol dm™ HCI e0enewss 250 cm® ;200 @dws, esm=ow 1.20 g cm™ 02 eogdmide 36%
(W/wW) B2 eos¥e HCl 8®c 88®0 ems®enc? (H =1, Cl = 35.5)
(1) 5.0cm® (2)4.0cm® (3) 0.5 cm®
(4) 6.0cm3 (5) 3.6 cm?

5. 8 @B weewdoed B068 IUPAC 00w n@xfe?

(1) methyl 4—chloro—-2-hydroxypentanoate 1 OH ©

(2) methyl-4— chloro—2—-hydroxypentanoate | l

(3) methyl-2-hydroxy—4—chloropentanoate H;C _{lz_CHf _'ﬂ: —C—O-CH;
(4) methyl 2—-hydroxy—4—chloropentanoate H H

(5) 4—chloro—2-hydroxy—1-methoxypentanoate
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6. Na2S203 es20 NaxSO3 88w coden @z QDO 58560 @ 9D gBRm0m ¢ndsy O© e e¢m 0Dy

DONBO 8w D0 WE @BVR YA DOWE?
(1) AgNO3 (aq) (2) Pb(NOs)2(aq)  (3) HCI (aq) (4) H2S04(aq) (5) Na2COs(aq)

7. X Doy 2.0 g gl cal) dem ne 8w 1.0 X 10° Pa 00. 0® cdeasoed 8 Y tugp 3.0 g =
e®® Wiz O »E 80 BOmae 1.5 X 10° Pa cx0s £:800. X w0 Y 8838es Dy d¥esy 5 X

Y O 99Em I gmd armme Dmed
(H1l:1 2)1:2 3)1:3 41:4 5)1:5

8. OB @A swm wewsy NO® Yworw B8 ¢?
(1) Bomded B DB BuE® woowdvdE 8@ ¢mecs O5¥mEBe waeh ¢ow ©d
(2) Buc® §eedsdi 8®@dn ¢foies O5imnEBwe @ons ©d
(3) eeciv®w §reds BuEeE® ©@on sgf gocmeInmien OmEBw wath gnws ©d
(4) BBRoTOE 0®@@n» ¢cos O3 EBw CO2(Q) 0@0n ¥ d5imnEBwd w@i ed.
(5) O2 ©0ed ©O®ED B80T ITMEE 20w, 02 D1yedd 8OO ATV Besdm OTEE
2ow0 ©®15 ©d

pH 14 S
9. s & @B pH D e wosteens 1 mol dm= o cac ]
S 20@8m» wddem (B) 20 cm® » ©8@:0x :\\
wosSeess 1 mol dm? oz HCl #®ce w©oo PRI
82)@0me0 @ @d. ]
25°C 2B & Kp =1 x 10 mol dm. PHLZ e A DE———
gedG0wd @ec PH1 @ pH2 eowsy 8EeDEsY Bw i L
et o : |
10 20
e »e gdc =80 @)

(1) 8 e 6.25 (2) 8.5 e 5.35 (3) 9 es0 4.65 4)9 e 7.0 (5) 8 &3 6.0

10. 895 Fedn ymor 855y IBE woowde BEAC ewms ymas Doy newe?

(1) »BE woewrdn dBwdenw wews LIAIHA 0®@53® NaBH4 ¢ 9820 m»e oS w

(2) B woewdn D crFsdmm yBHw DEvw BYWEesdB8E®m ¢ yBHw ©d.

(3) Buse® mBE woewdn mnpym NaOH ©8ed ¢iCeothE wvammw B3e®s) sy @i
8302500 ECR W OB 83°0wI® e3¢

(4) ®BE woowde eemyns 2B woowle DELY DS vwern v 2,4 - DNP ©8m0
WE DDA,

(5) Beddm CHiMgX @06 yBEwms S 8dedecmrs @8xY maB8m aCeomenic G of

11. sm 2o & a8 O3» sEemsI®

OH ﬁ ? H\ ,H
_ _ c=C
@ cl c@c cl % \®
(@ (®) ©
0

I}
cl-C

ﬁ? 0
H,N(CH,),NH, Oy Q%—cu
(d) e) U

P¥m OB O[Y GOC WIDHEWsY MAO 08dw dYLWIWW ©WWEED VBB E VD gD
®OsIesIC?
(1) aswe (2) cave (3) desen f (4) beof (5) beswd

\
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12. ¢caed deoy mg P o Q Doy OBsY e0® OGE y@oen glloq Bgenws gim. O 65 ¢BeydmeBsy
FOFvwe ¢ 80 sun wORE®DDW §Bed
P(g) + Q(9) ==2R(9) + S(9)
sddBed o Bmw 1 X 10° Pa o @m0 S 0@ 99c wvw 0.2 B 000 cdemFDedd gvn

2®E»wd Kp gvnw dxvesy,
(1) 3.2 x 10* Pa (2) 8.0 x 10* Pa (3) 1.6 x 10* Pa

(4) 2.4 x 10* Pa (5)4.2 x 10* Pa

13. 88w Cr(NO3)s oo enss ©d@m @nedd 1880 H202 v8ed cah o deamed D8enw o
0 D8 CRecsTesy sHD wEWsy OB SEw Dl ¢?

(1) [Cu(NH,),]" (aq) (2) [CoCl,]" (aq) (3) [cucl,]” (aq)
(4) [crcl,] (ag) (5) [Ni(NH,),]"" (aq))

14. s oewd® DE HE8mmD 0:805 anBEedE DxjesrT,
(CHN, (CHa)NH , CHaNH . (O)NH, . NHy

(1) CHyNH, > (CHa)NH > (CHa)N > NH; > (O} NH,
(2) (CHg)sN > (CH3),NH > CHyNH, > NH, > @NH2
(3) (CH3);NH > (CHg)3sN > CH3NH, > @NHZ > NH,
(4) (CHa)NH > CHsNH, > (CHgN > NHg > (O)-NH,
(5) (CH3)sN > (CHg)oNH > CH3NH; > <(:)>NH2 > NH,3
15. 2A > B + 2C
45850 000 B 8wds gun cued. A D¢ wisdeases 0.16 mol dm™ oz 80 yBBwied

©00w® Red. y88wed edow IR D 80 ADE wasdcess Mol dm= o8=3?
(1) 0.16 (2) 1.44 (3) 12 (4) 2.4 (5) 0.48

16. X 59 @18 2028 m woewinw s8w NaOH 8 ¢cds 02 end dw 038 gBmicmae @0 m®E 1B
ededuns 08, X ¢e@ffe AGNO3 codwmen d8ndeas »o8. e@8s e B m
OC®WE @RV ¥YB®ICw® ©@® mBEB v B edWedsw G od. X »wernonsim?

COCH COOCH COCHj
(1) @ ’ @ @ 3 3) @

COOH COOH CHO

COOH COCH
4 3
(4) E:ji (5) [:ji

CHO COOCH;

COCH,

\
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17. 8wsew:s 1 mol dm=ZnS0s cdenwm 8EY Zn 5o= wo 1 mol dm= AgNOs cdesws 83 Ag
RO O 0EndRBE @I Ble®s geEPedd) dwiedm emdews ©i8t. e®O emdsw
OO gomBIB DBIETT,

E° - corne =080V E°  =-076V
(1) Zn(s)|Zn**(aq,1 mol dm™) | |Ag(s)IAg* (aq)
(2) Ag(s)IAg*(ag,1 mol dm) | | Zn(s)|Zn?**(aq)
(3) Zn(s)|Zn**(ag,1 mol dm?) | | Ag*(ag, 1 mol dm=)|Ag(s)
(4) Ag(s)|Ag*(ag,1 mol dm?3) || Zn?*(ag,1 mol dm3)|Zn(s)

(5) Zn(s)|Zn?*(aq,1 mol dm=) | Ag*(ag, 1 mol dm=)|Ag(s)

18. 2X(@) = 3Y(@) + Z@OQ) o» gBBwd wewo T cdastded? Kp aoc o0b.
%Z(g)+Y(g) \:‘EX(Q) @D BB wD OO e nDed® 8cdriensi »H® o8 Kp aow dmned,

3 1 1 3 1
1 \s 1)3 1 \s 1 3
- = il 125
(1 [125) (2) (5) 3) (125j (4) (5) (5) (125)

19. &10@9Bws (NH3) 0®asidews? sun wewsy n@s gmons D108 &?
(1) are@iBwr e5dEs yBBwmdme 8w eddes s1wes CA ©¢&.
(2) a1e@dBws O »rBYusY -3 AFBCen nFFDeE sOA.
(3) are®@iBw »BIH a®cw Bdvieredl O ¢@cdvenl eces vwIdm WS,
(4) @26enE DEY @®ED ©00m 9dn BBOO a1e®@IBwr vwadm »I&.
(5) a1c®Bw® m&), NaNOs3 @ 88w ewlBne® »wBeiudd Bgess 0 me 8O ¢1e@fBwr Buced.

NH, QOH
20. @ &3 OB DBIWO wEBN OO wew Bwn wews’ JOBsT O

80 WE eV RE?

(1) HNOz ¢odencs . (2) Brz2 / . (3) NaOH (aq).
(4) o> EO®E »RB . (5) e8> FeClz gD encs.
21. P(9) + Q(9) =R(g) AH<O

cEemIOe 08 BBe® gun OB 8dBwW BOITTVewsT BHD BEHST WOB YEIRB/YI®
@@1(5%@?

(A) 928 yBBwo edvw O1&eD.

(B) segeses yBBwedonw ;8.

(C) yBBws edow esnedn @d.

(D) 988 w0 ©eg 3BE w0 006 ©© y@rendBsY 18D

(1) B s® 2) A 0% (3) D s@é&
(4) B & D s@é (5) A ew B sk

22.B »® woowdow dcod 8w & =8yfen demwen wicd. B deed 2uded® Dids Boma
1 x 10% Pa 80 8 x 10° Pa ¢z500 @&0d. B 8¢ eoz¥eencs 4 mol dm™ 0 @50 esmvsoew 0.56 g cm™
©d. B ¢ ©998» dnride dxjen,

(1) 104 g mol* (2) 26 g mol* (3) 208 g mol*
(4) 68 g mol™ (5)52 g mol*
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23. Br2 iR »wem0 g @ So® wirtnemed 8CE Bwdo Da® 0vilsy Boisenwe D530y snn

wecHsy JooBsY p@we?
(1) ) )
\c—c/ \C_C/ \C:C/
77N VAN / \
(. iy > +k’— ?) _r6
Br Br Br Br
4) (5)
p—— NN
/C \ /C\—/C\ Br
+0 -9 Brt
Br Br

24. NO et Hz @0 828 w00 es0m 88 §Bm 8wdd nmvB sy 8¢ .
NO(g) + NO(g) = N202(9) (ed»d=)

N202(g) + H2(g) —H20(I) + N20(g) (ew8z)
N20(g) + Ha(g) — N2(g) + H20(l) (e200:)
oun wsin@wwd e NO @w» H2 856 B8 wid wew 05 Bgnndae (R) wewr gmoame dDxfesy

(1) R=k [NO(9)I* (2) R =k [NO(9)]’[H(9)] (3) R =k [N202(9)][H2(9)]
(4) R =k [NO(g)] (5) R =k [N20(9)][H2(9)]

25. s DQed ¢ g O Onf CewB® HVEBNOBRO DEE ym Daecws’ Gean Bisen
e OO Biwen OEO g0 D5 Je0wBm 83:.0wi® OE &) ©d.

0308 0EBNOHO @ BBuen w5 @eE Sewwdm gy

A Fe2t gws wepn oB3® 8k Fe2t (aq) w@o Ki[Fe(CN)g] KFe[Fe(CN)e]

(aq) 0w OFRTO n¢ BE 3198 adeodsws
B Fe3* aum wepn o3® 8 Fedt (aq) w®o Ky[Fe(CN)s) Fes[Fe(CN)e]s

(aq) D@ RO 38wt BE adleoduws
C Fe3* aum vepn o3 Béhes Fed' (aq) e®o» NH4SCN (aq) [Fe(SCN)]*(aq)

oD@ ONRTO o@ on BB D ewmwn
D Cu gwsy wepn RO B8éhe Cut (aq) w®o Ku[Fe(CN)s) Cuz[Fe(CN)e]

(aq) 0@ RO 0D ¢ aDedsws
£ NO; owd NO, gum veeno B0 o w@g FeSOs [Fe (H20)s5(NO)]SO4

D oo 800 wsfc HS0s ¢0ce 860058 OSB3 §Q0 BB woBbamans

Qw1 BG:8m 8D DEsT BOSE Dr¥ensy?

(1) A e B 206 (2) AB e C w0 (3) B, C e D wo &
4) C,DewvE so& (5) o> @D BeEc BO16E @d.

26. 55 BB @D Yo OE e@iDag?

(80 NaOH
HO—@—COOCHZCHg, wee s

) Ho@coéNaﬁ @ CH3CH,ONa* (2 HO@CO()Na* ©®  CH3CH,OH
3 +Na6@006Na+ e»  CH3CH,ONa” () HO@

(5) +Na6@c06Na+ ©®»  CHCH,OH

COOH  ©®  CHyCH,OH
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27. 8 BwiBem 8ud @B 85T wisdgenw Boens BOO wewr DTS BOw ewinsIzn 2.
Bw@ed 200 cm? 0.025 mol dm3 NaxS:03 ¢denwB sy am@ismye mon 8. asimewaw md gwo
8®0 NaxSr03 gd@mersy 10.0 cm? ¢das Bw. 8E wdsced 8ud ¢l W8S wislgess ppm
DE>Y ® eI WOBID
(12 (2) 10 (3) 25 (4) 44 (5) 52

28.25°C 20.20 mol dm= AgNO3 9 0.10 mol dm™ NaCl ¢roen 0823 ©3® 05880 Bg w3 e0csd gDl

Cl gw» wostcens ox3ess,( Ksp of AgCl = 1.8 x 108 mol? dm™®)

(1) 3.6 x 107" mol dm® (2) 1.34 x 10° mol dm™® (3) 1.44 x 10 mol dm®
(4) 3.42 x 107" mol dm® (5) 1.25 x 10 mol dm3.

29. NTU gmm 085 8m® »05 casies’ sun m®5 G&we?
(1) s BuiBwem wsdvnwemmd (2) s Bwiwm 2®Emm00
(3) s Bwiwm ¢80 (4) s Bwiem »3s0s
(5) dc Bwiuem gosine nds

30. 8IS ¢®c Bwcmw wew O REOED nOed & 8cdm BO108 yBE WD 050dsiesy sun
58w gndsY ®OS YBBwdwe?

(1) 4NH,(g) +50,(g) —2—>4NO(g) +6H,0(l)
(2) 2NO(9) +0,(9) — 2NO,(9)
(3) 3NO,(g)+ H,0(l) - 2HNO, (aq) + NO(g)
(4) 2NO(g) +20(g) — 2NO,(9)
(5) 4NO,(9) +2H,0(9) +0,(g) — 4HNO,(aq)

gozm 31 80 40 en O O ydmw wewo & @B (a), (b), (¢) @ (d) wm yBDIS v s arndsl S
@3 D18 001500283 W3 BO108w. B8 yBDSw/yBDIC WO ¢ 18 endd ®ris.

(a) @ (b) s@ewx B 0 (1) @nc¢

(b) @ (C) s BO168 »® (2) Om¢

(c) @ (d) soex B0 @ (3) @n¢

(d) v (a) 0 BO168 »® (4) Om¢

@O RIS 30150028 ewd weewldm e ewd B8 m»® (5) On¢
BEnT vnerd iedn cuecd 888 ey »OTIB.
Qunm cvedes wOBeddnw

1) (2 (3) ) )
(a) w» (b) (b) @ (c) (c) o (d) (d) @ (a) eDmY §BDIC
SRt laltets ROG8 Hooe ey

31. son eds wcewde DES OO gec@eddmy o ®“8Bw @ert MO® woewde/
800wl ®dEE?
(a) O3 (b) SO2 (c) CO (d) PHs
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32. Ben cdoaned ¢} el wdmwm 02 o Hy Digsied @i dmnstdesy ¢t ed. e®d
s8y8em Dy ec® HwBed. PR vByden Doy BBG BEWI BND BCHBT WOBY YR/ YEIRW
@@1(5%@?

(@) 028 a0eBm BOmyw = H2 8 @08 BRmw
(b) O2 v H2 8 a0 a@md emwome 1:1 0.
(c) (02 8 @9c ve>) X 16 = H2 8 ®8c 0w
(d) (02 8 es>s0w) X 16 = Ho 8 esmdfOcs

o)

1l
33, CeHs—C—CH=CH; 055000 o2 829 DOBY YPOR®B/Y® B ©@D¢?
(a) ©w HCN @6 yBBwr »3 (b) ©cs HBr @0 yB8w »58
(C) O 523088 ©8@VwWd® DREewWsT 8OA (d) ©w 5y NaOH @00 m¢ woesenmw @D

34. 2®9m nded OB YA 8OITTRewWsT B¥m BEHs! VOB Yw®/Yrw BD10EC?
Q w5y yBBwr A& O end K gz w@nBnm Buwnw .

(a) AH =0 () Q <K (€) AG =0 ) Q=K
35. GO oEndn wcwr wdn @D COGmWR/CDen Driery vun wewsI weewl® andxsY
»OIHC?,
(a) NH4OH (b) AgCl (c) NH4NO3 (d) KNO3

36. vun ¢Sedn WsTy e Bwds DE5Y RO Om / oo 8gdw viBe?

(a) CH3CH2CH3 + Cl. — CH3CH2CH2 + HCI

N

4 P
+ C\ + HCI
(b) ©<<?O o — ch,
H CH,
® :

|
— » HyC—C—CH
()  HsC—C—CHy + CN 3T 3

" 2

H H H _
N7 | -
@ C/C—C\H T HC—C—CH, +pr
4 -5 H
H—pr

37. dced o1 A »® weewdnw “Ew Vi 38@0m ww dced a8y maBm &odem Vo »®
8@ woo T K cdensfded 0ni€si 8¢ m0 w@nBn 880 gwdnm 8. 0® w@axidewsy
s Bewsy S5y BO68c?

(@) A D85 ®B® OmwO Bedesnsens mOD H@renw Vag 88800 @5 der e50sdA.
(b) A D8 0B®m Omwd Bedesrdenw I y@reww Vo ol 838810 O S 8038,

(C) 2098 606w Bedesrsencs § womw _ Vo _ wsiemsy G od.

Va
VO+( qj
I<D

(d) ©® Bwid cEdemdewsy EDrds ed.
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38. scod s BOme ww cdoafde gnd o®® g&i0w  Presme (dm)
2OITTVewsT BYD BEHDT VOB YRWL/YI® BO158c?

() A mersed 8E Dids gRoq @D.

(b) B 080 8 cdemntdwm ¢0 SEw 050sDA.

(c) C O annties c¥esOs Sl ®®n Mt @d.
(d) CD 2w ¢© Dodes @nEnmdw 0usIDa.

T E'Iﬁp erature(0)

39. sun wensy @iy BOITVeWSET OB YR/Yrw B0 0@de?,
3Fe(s) + 4H20(g) = Fes0a(s) + 4H2(g)
(a) Kp=Kc
(b) 8890 g8 BB® 9G¥ BOdmrys 8 »EO0 ©w@nEn cFved edmrws sy».
(c) Fe304 eordeencs & O 80 seg B wd 0deds @d.
(d) Hz eso¥gencs gt BBe® gy BB wd 880s @d.

40. som 8 ywoa enlsY D168 yRB/Y® emICBIH

(a) et Befendened 8 Ddiced@mw nEsY Bewe D5 ¢uDIgedd ym darewsy CO2 aleq @d.
(b) 80 HOw BB YTRBW® ecfvw Befendenws BBe® Y e GO e afd WD
®OE.

(c) NaOH Bdeeme wew 05 s0E omds n@ed & grondde auce swm yBBwed 8eed.
40H" (aq) — O,(9) +2H,0(1) +4e

(d) vt Bdwicened 8 dhcsd@med gug emdetd 958 cdads ai) emdewd CO OEO
wredted CO2 Dana i 0D.

goz 41 80 50 e O O ydmw 8cw Y e BT 98w WO gi. OO YR YOERBD
€53 ® v RevmEed BYD DYedd Wednm 688 (1),(2),(3),(4) ww (5) v B OEST O
yBD0we B endc BEnT vnerd ¢On oC® R mOBID.

yBDdws | BB y®morws @eD B YRW
(1) s @D 0B O @50 SEYNB ymnw BDGED swer @¢
(2) e @D 0B D) @50 8B ymnw BOGED 8w @20e¢s
3) B @D e ©D
4 e @0 ©oms O
(5 e @0 e ©d

BEYNDB Y@ @eD B YRW

(41) | KI 8 eswesoges e3Demades KBr © D& 91 8cs. I 8 9:®mcenw Br © 0@ 0@ .

(42) | @27 ® IV OBIVNE wdmiemw | NTTVNHE wdmoeme ©wdm ®E
85 Doy 3w @wWewW EIVD. wusew 88yben Doy ey 5O,

43) | BeoyWE vy ¢ecd®dnm wcowloen §d¢ | Besid 3OS B0
OmenE ¢odd®dm e5ed OemtenBd ewmed GiBmdwed Dt

@(6?) .

(44) | posoem  yBFww ¢l cCEeODEE | O EBs vy 8o §mwed.
30w ©d.

45) | cdaadDe Bun BO2 sgl ovg yBTwOme | 8 cvg YBBwDm add diwy BCE®
yBfwem O wisicens a¢tn D00 0ndm | yBHw®m OE G0N wBIEeRewWs
DICE® 8:® OO 8@ ©D. edDweE® @D.
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(46) | yoc edcem SGw pdemwm pH 0w 2 803 | 88w ¢dewmwme pH gow o
e 0D BBed® pu@®oem @D | SomeBs oveg 1000 Hf(aq)
(dilution factor) ¢8O @®cwm BBw | TIEW®B (B QBIW DBYD WDE PG
S0 wew pH gow 2 80 3 ¢ 0dnmed
BBe®8 mmmmTen 0w 8@ .

47) | 0800Bw® BewlFWul® Bdvicmrs wew D5 | OO Bdsicr BwidBed sgd Budeb

o) @DEe 02 s @Ees 125 deem ece TiCly ®
HocfoB0 BwdEedd g a@cdns o | i dcwn eoce TiCli(l) cred
OB (FeO.TiO2) ©dmo ©d.

(48) | ethene © & ethyne geceHBE® awes | ethyne 8 gecmedds woyaddwe ethene
BB wo wewo O PGON OB, 8 9oBein 8maDwd Db 9ug @d.

(49) | HNO3 a38miomaen @530 2u8wvicmewzd | HNO3 8 8 N 88 cs80 ax8m»cem
oR®e Bwr »OE. 20300 eusimn® WO&.

(50) | R8s Dowd uv Boew eDevdvenw 085 | AFBLLY Dowd BBmVIC DogydR
swm 838 8o@renm VW8S e of.

uv
0,(9)——0(9) +0O(9)
I 1%

1 2
£ He
1.IHI 2 13 14 15 16 17 40026
3 4 5 [} 7 & k] 10
Li Be B [ N (&) F Ne
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3T 8 0 Atk 41 4k 43 44 45 46 47 48 a5 S0 51 52 53 54
Kb Sr Y Zr Nb Mo Te Ru Eh Pd AR Cd In Sn 5h Te 1 Xe
5468 | E7.62 BEA06 | 9123 | Y2506 [ 9545 9] 10107 | 102481 | 10642 | IOT.E7 | 1241 | 11482 | 11871 12076 [ 12760 | 12650 | 131,29
535 56 577 72 Ti ™ T3 TG krl T8 79 B0 &l &2 &3 84 85 g6
Cs Ba * HI Ta W Re Os Ir 't Au Hg Tl Il Bi Po At Rn
132491 | 13733 17849 | 18095 | 18384 | 18621 | 19023 | 19222 | 19508 | 19697 | 20059 | 20438 | 2072 ROE | (20K {210 (222
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3®m0 Bwd® mEw
DI OGS, — ettt

3B 10

*  @08Bm0 DedE wew &B.

* oem B3Iy WIdHGEO 98 ¢y ENRIEN.

* w80y Dog Bwmw R =8.314 K mol?

* @@o®edd Bemw Na =6.022 x 102 mol?

* o008 ydes vpwed B8ERC u1u8e® & EMBE B 8 B8ED gumdweBsT Bouems me wiBe.
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A @m0 — DHueOm 6O
y&E» HHCO® B8 vyed ® BEnd; vuerim. (9 O y@dmw wew Budn creay y@iewmes 100 B.)

\.

01. (a) swm ©eHsy Y@ BBmB ¢ DDV BB ¢ WD) DO B 8 OB weHsy WOBIB).

(1) @088 Dyed Bue §Ecds a¢ndsy enE® waeh 9ECHWeIID Ca VB e®
aBwe essin® mosfess Fe®
(i1) Li coe sy 8 sBmed & Howst on dbmer comed. ...
(ii1) (NH4)2CO38ewdsmed & ge madaf @880
(iv) HCOONa (aq) gocem densd .

V) Cl,Bro;" gomed »@e OndnBsed
(Vi) ©® 9ecHeIIB® aumOE muEd® Gedisens @O OO0 guBm gde

gled
(24 marks)

(b) (i) s> crdedm dgwed Cl, N, e C? oces semen m0 @l 80®ien D ©0® 5w DQed
FDoed 830@EmD 3cwsT WOBIB.

H
| 1 ee 2 ee
H_(.:_ =C=oo
H
B50rend B0@0end DO W@ 85038500
Cl
N
CZ

(if) C4HsNO gend wewo Dty © BEwm uiB e B—98 dyvne ¢8€xIm.08 eiBEE svm
e ed

11 l2 13 4
H=C—C—C—N—C—0
H

(i) @w> (i) 8 @@ g8 cBed Dy wewo @8s viB »O 8 Bf-98 (@yywn) Dyw
e gesin.
Qo B8xT alm ¢ Oy, gefl ¢ 8 ¢ Wi Ywernenm & A0 O Ol Oyww 1dxy
eecHsy WOBIB.
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anything in
(iv) son wenst B Bf-98 e ww 98 eERAE ®OD G¢ iBCEE 8¢® meonm & ey s column
09D wd®yusen HOBIB.
T 1 o iy
—Cc=C—C—0—C=—0C—N I | |
HmC=C—C 0707 N o2 34— 05— Co—C7—NH,
C? ct 0° N
| 80@end 0 VSEPR goE
85002500
I 80D D QeI
QOE B1088w®
[l | ©6®1€end D0 w@w
IV | 0®ened ne@mcens
V | 80®1ened F8m0en gomw
o om0 (V) 8O (Viil), 9vn (IV) emDeed et c¢ g B 98 dyvw ©n ©em® ©d.
80®1en @CAE BB (1V) 00006 ¢mdwd® ed.
(V) vom ¢fedsy 86@ren @¢m &m0 6 ABTVD 8200 wH®IB D) 86GIwD/GN® W8m
DEBTNOBIB).
I H! - C2 HL e C2  ceverrriie
I c2-cd G2 ceeerieiii C3 e
i c3-ct C3  ceiriei C4 e
v c'-0O° C4 e OF  ceieeeii
vV 0°-C°® OF  cerirreeii C8 o
VI C’-N CT oo N cerrreeeeei e
(Vi) som ¢feds 80@iegn e¢m gnd T ABIVD 05200 wwwId D BoLIE®D/EHO 8™
DEBNOBIB).
I c2-cd C2 e C3 e
C2Z  cirrrrerr C3 i
I C*—O0" 4 O e
- cé-c’ CO o C7  covrrrree
(vii) Cz, Cs, Os et N ©56@0€ D0 @05z 90D emdes wewsy mOsIn.
CZiiieiin, , Ch, , O, , N
(viii) Os, C2 Cg e N ©56@0€5 Bexnt waenm0d D180 BEeDED wmesin.
.............. s <t <l
(54 marks)
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e )
Do not write|

anything in
(c) B8 wdmcesw (Rydberg equation) 8z ©c@rerdm ol 0O &¢nd goCEEeIID s column
0@z BBe® & 80 mdn grecdm Boemed m0-0 $1wi®w Ca @¢B. »wBE)ssT wewr 88T

WO w6 8ND LS ed.

1 1 1 A = e0dedimed BC® gw®e N1 = ed@um @A ©J0©
—=Ry| 5= | | n2=cowe exf8 0000 Ry = 80a5¢ w®mcemes
A N, ™) | Ry =1097x 10" m?

(i) 88857 s56@edm gecTeIvwn 800 @y PO0e® 8O ecdn arld ©I0® el
©@z O 80 Be@IDmw O @ndeIIHel BT® Gawdw By e SO0 DE5Y ewowsIm.
@8 -1 (1.097x107 x 0.1875) = 4.86 x 10”7

(ii) »6°0 @@ (L) = 1.025 X 107 M =8» 880 Be@fomw BBe®sY wREHEY 85@rened
e mw @ @B ©J00%m 8O »O BESH @B ©OVVHO D1ed. e®® o ®enw
CROs egmod 8ced, geceodmed &s®uwm @ ©JV® ewwsIB).

ods -1 (L025) " =0.9756, [ 22720
1.097

j =0.889, (9) " =0.111

(22 marks) W
02. (a) X, Y w» Z vy s6@am p@remw 20 O g8 &Duvmded d9d:8 ¢imnd oG 808D m®d

CE@HmB0ed D@6 02005 P eHINDD g¢w Eds BB, X Redrwed 8@ ey
Y8 @mcw (A) Seyme es¥mwmw ®OB. Y o Z §Ecds O¢ @ Fociol
ScODedcmwd s O s Z § HeocddBie Scddedemw O8s5T q¢un@E cdenws
oy #08m KoCnO7 ¢demwn D8ean 0dnd m0» »Im 0stden ©fn Diwdxm (B)
B »08. Z §ecds nmym NaOH @00 yBHw »e 80 dmdenwd dgzsy d. Y
gccdrs oy NaOH w@o yBBw me 80 888w withB ¢dden Doy cdec®sy H, Y
0w O 86@ie n0 ameims 8EedRsY 2:1:12 05 0edfw® coemer e od.

(1) X, Y e Z w0 §Eedn ©e5nosis

A— Y8 GITIOB — e

(i) A 8 sc®em eE® wew cgwlvnd ¢ A Begtusionem Dsiesy Oxied
80®renm w1 SO ¢838s57 ey O B.
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( Do notwritg
anything in
(iv) Y e Z §eednde Bocdcdn 8cddedemna wew nBEn Senwdm wudmcen Swr ¢afdsis. tncomn
| BED GRODTT BB DD rerrrrrnnnnniiiieeeeeeeeeeeeierrastnnnnnaaaaseterarrerrrrrresrsssnnnnnnnnns
i W DEIL0 GBI DO errrrnrrrariiierssssartassssssssssssssssassssssassssssssssssssssssssssssssasssssnas
Z-
(V) B ©0gg® @ @®@Em K2Cr07 codenw @m0 B wd wew nED Ceowddm edmoes Eesin
(Vi) ».NaOH ¢oenw 00 Y wn Z §ecds ¢dn gBdw wcw nEn dwiedm udmden
Bwzim
Y-
Z-
(50 marks)
(b) A coemw @n Bemon ¢ sB8Fven vy ¢ Bi3Peem vsuvm D@ed gxindon @d.
8 en BoSsens
| A GO 8Roq 8B8w Dewd BaCly (aq) | .HNO3 8 2w eox2ndnm g gduleds (B)
O ®OB 8 ci@
A 280oq 88w Dewd NaOH (aq) o7 | &g ededuws (C) w8 g ¢nd dimed
Il | »o» 2 D @B OO WO wd Yo RO
ededuwn (D) 900 o Sw
i A a80@ ©d8m o) ¢ BBw» Dewd | »mm HNO3 & ¢ds 0 eodde B E
H2S (g) o=n m»o» 2. adeduws 1
(i) A B,C,D, a»E w» secio ovepnosis.
A B— G
D E—
(if) 8w »D BOen @O SuoFeenw wewr D 8B enws wewr A CDew
Dm0 0. gog siFeemw vy sBFsemw 8g BBe® ¢o@ e HOC?
o T L e PP
BOG 0 — it e
(il)) 9wz | 82 I ¢ O O 5BBFwd wewr HED® SewrwBm e Bwsivy
I
[ 8s BOBOBBBET CII®  ceeererrrrecietietttatittittitttttttitcstittttttttsttatttstsntsscssenes
D00l &8 BO RO BDTNO DIB@ terrrruenrinrierneeneiaeirierecsciariececsssassscssameesscscens
Il odde 8108 D TeBBWu CIID tererirriririerieiieitieciereiacietiecsecsciassscsscsssscsscns
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(iv) A octved B swm Swiedm wuy C & O O VBwBLOE PDWIDG WIESm,
EAC 08, V@, CAC 2OE® w1 OED oce Bwsis.
DafesBws DefesBRDE edDwIDw DefesBs Qe BRDE edD®Dw

(50 marks)

03. (@) NaOH es» NaxCO3 a&oq ez @ b g = 888¢ ¢ 5 0no8 emd 100 cm? cdenws (S)
e o3zn & S cdemewsy 25.00 cm® & cBame e BernEdnBs @380
1.0 mol dm™ HCl eoenwss @0 an@smes m0m c&. 980 Sgesdy seeme 20.00 cm?
Bw. S cemewns’ »ox 25.00 cM® = cSnme oce e@8E Rebd B850 1.0 mol dm?
HCl 0 enw 600 an@sma m0m 8. ©80 8y@eddy sawemas 25.00 cm? Se.

(i) ve@ eny@ismrw nE Beds yBRB @D wewr BED Cwrndm Bdmoes CesIn.

(i) @D en@ismrw ne Bds yBBws wewr nE» wdmoen BuEE CvesI.

(ii1) 25)®s>) ecen Fgesdy Baem e EDD®B NOWC?

(iv) v (i) ydored wewst HCl 8380 @85 @90 oemmre »c vifer p®xfe?

(V) 8gemed ¢&g NaOH e®n Na2COs efmsid yBanwesy oeme »osis.

(Vi) emy@eme ne HCl 880 @wd@w ¢domed PH q¢ow cdnd BBO wcypr yudde ¢
v ¢8sis.

(50 marks)

)
Do not write|
anything in
this column
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(b) sw5 G5 wOves’ fedsiest 25 °C 8 ww 1 atm Bamwm nd &8 o FoR= emdswm B
e C 08s7 w@dn bl omds 0d. gdg AWBNoen Svd gnws’ W gB. B8HD W
@B ydm DO BEno wuwnsis.

o]

< B (ag)+3 =B(s) E°= - 020V

o]

C’(ag)+3e =1C(s) E°= —040V
C .

1.0 mol dm?3 1.0 mol dm?3
B3*(aq) C3*(aq)

(i) A @008 wepneon A 8 §Em mbvrsy ecmn wewss mOTIn.

A -
A B 9E» m8wwst eem-

(if) s> wensy cweBm ¢Os emds3 A ewr wdm BEO gee® dwiBm OB HVEDN OBID) .
O O CenwBm s yheds B0 ofnd B wcwsl »oxm. D enddon’
OB cOBEE WDIBD B8 GBNGBD OE BBINBDDOB BEDCD acwed cfdnrimy. (B ww C
28Q-omIs ;80 wewo B o C 8 FeocicB8 Do vidnm »3 @B 90 sem®sID).

cswowBm ¢Ow — AgNOs (ag) / CH3COOH(aq) / KNO3z (aq) / NaNOs(aq)

COen® ewdos @ [ e5ed ednd
AgNO3 (aq)
CH3COOH(aq)
KNO3 (aq)
NaNOs(aq)

(iil) 9> emdsed gem)IBG 6y W EBIRG HVETVOBIB).
HEBIW —
D EDI®G —

(iV)ey ecomedd sionem mOFeBS ©OITD 6 GO emIved cd ®EIWws E6od
gesdHvm@ HOBID.

(V) emdsed Beym®®@m dE® ©em® DOBID.

(Vi) som 88mcame O85 emisvwm 800 BaE atBe 6w endeed 8@®n emde Bwdw (Eo)

30 ©@ATWHD Cahed.
N = 588000 ©@ITD O 9o vennm

AGP = - nNFEO o F = o Go® Bume (96500 C)

PuB ©OIBA® PdBews’ emdsn wews O AG? vemm e wossH.
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(Vil) @2, eaen 3Dw@-BER 5w BDW-BED 02200 ) DO WIdm WSS v DD wdybes

DOBIB
Elell 8 cmyem 5B 0D BDwW-BLOID
OB emds
Beyt BDeder eomds
(50 marks)

04. (@)A, B, &wn C wy CsHuBr gnw o8 oBememd Ox5y ©@0wedm 38. 0@dedm nm®
gm® B@0BI®BO eusIH® 8. A, B, ww C ®dseed KOH @®w gBHws wom 80
g O ecw 88e0EsY D, E, F weewdn cab 0¢8. D s@emn ©$05@ien 63©:06dm500
es5In® »B. E ww F HBr 0w 88w m»on 80 d9m® 9w G eab 0¢8. G wowlow A,
B @ C 8 039 68®0edmed. G soewlos gme gfe 0. B oy C wewedo ».NaOH
08®» yBAPws S BEeOBsY H ww | oo 0¢B. H ww | weewdo PCC w@w B w »d J e
K can e¢8. J sv K 853 K @zl H'/KMNO4 g0 esed dEems D8 mo8sf L cad of.

(i) ABCD,EFGH,IJK ey L sesto weonens el D1p swn 009 BE &&

OB,
A B C
D E =
G H I
J K L

(i) K esoeadow H/TKMNO, 65@6 ¢0s D8 en Besdwassw wewss mosis.

....................................................................................... (50 marks)
(b) s> 8085380 geoed Y 8 Dyww en X 5w Z 8 yBmi0m g¢ey 009 e Cosis.
CHO CHO COOH
X H*/KMnO4 v z (I)H
_— > - -
Reaction 1 Reaction 2 Reaction 3 CH-CH;
COCHs

\.
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Do not writg

7
anything in
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(12 marks)

(C) s O OF BB WD CLEdD OC 8&E @YD BE &&sID.

1. H,c—C—Cl

i
2 @/C\CHe

N,*CI"
3. @ CeHsOH
—_—
NaOH
(15 marks)

(C) v yBB @D Bgede e0EdE WETD BEWSY WOBID). o DO, OCW CA E¢BIB). YBE WD
8¢ 00057esy 5O, o¥n cHOsTD.

|C|) C,HsNH, { }
—>

2,4-DNP

| C2H5C|
H3C—C— NH2

(08 marks)

(d) s BB wedsy CedD Y OC® Bwr OwWd gl WsIn e 9edus mosis.
HBr

(20 marks) 100

**k*k

\.

Chemistry — AL 2025



AL/2025/02/S-11(B,C)

( SBoce 88»@ @554 | All Rights Reserved ]

p;
«Q DEMNBO oe)) gLmoD cedbnedind o
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Department of Education - Western Province

3B e A vy (cwed eng) Swrew 2025 e22D@A8 cBIcH Y& BHwW
General Certificate of Education (Adv. Level) Exam, November 2025 Supportive Seminar Paper

Sesowsz Besed 1l 02 S T 13 egéoes
Chemistry ] Grade 13
080y Doy Bwmw R =8314JKmoll Scosi Bume h =6.626x103Js

D08 Bunw Na =6.022 x 10% mol* #eCImed @d®nw ¢ =3x108ms?

B @908 — 602%
y@» eemMO 80w BEQT wuesIm. (9 ygdmemd ey 150 38z $8d).

5) (a) (i) sv» wens? xion 8 Budwoes wewo ged SwIndm YBBw Ewo eFOsID.

a) 80°C 2 sced csfoies d53mE8we - 300 kJ mol*
b) 80 9C & CH4(g) 8 co» o3 EBw - 800 kJ mol?
C) Scod a®dn DrEd8mden OImE8w + 42 kJ mol?
d) CO2(Q) 8 w®on ¢ ds¥mF8w - 400 kJ mol™

(ii) C(s) + H20(g) — CO(g) + H2(g) AH,, =+125 k]I mol” a0 & ay.
Bwiecimw &8 80 & v X »® cFeygomw @B 80 swm B wd 8¢ed.
CHa(g) + CO2(g) —,>2CO(g) + 2 Hz(g) -~~~

o (I) e wew &B ¢¥m on & B ¢a¥D 5¢5® BoORBTD yBABwIed ds5inE8
Besbwitsw O8w HOw ewd wdmien O RBTed® HOW OGS ewd iy eOm axd HOwWE
O8sY ewowsIm.
(40 marks)
(b) 12 8cwd & CHCl3 8 o @d. 175 °C @ CHCls s s a0 Iz 8 Osds wogenma 90 B.
aws®z3 0.30 g =5 @foq 8w coden 500 cm® 28 CHCI350 cm® cozm Bedescencs w5&. (I - 127)

i) 175 °C @ CHClz & dcw and |2 8 D108n woqenma wew 0&Hnde gmaes Gwo
e OsI5Y.
i) 8CE Bdwidmews? vy Scod 983 O |2 y@renw 8160v® |2 yrenewsy emn®ene?
iii) v Buwicems BB sced &B |2 D85 99%:= ® CHCIl; 0050 0@z mdsfesy
Bedesden D10 Bwm 38308 0ewm@ HOBID.
(50 marks)

\
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(c) i. 25°C @ AgaCrO4(s) coonsmo @&hme e ®HO® Yman ezl Swsi.

ii. 25°C @ Ag2CrO4(s) 8 @58 ¢o01m00 1 X 107 mol dm3 0. 8® cdesfoew3e AgCrOs(s) 8
OB PHWB HERBIWB HOBIB).

iii. Ag2CrO4(s) 8BB8® ©8x3 wmed mSws eomatss BB cdes 250 CM? 2 88200 BB ¢
Bemon 2. 90 OF O @Deddsy DEE DAdsed 808 Bewe AgT(ag) evs wisieens
88ede, NREDE NBTHO 00edHED OB Wi wWewsl WO edmE Diesy »HO® »O
Ag'(aq) aw> wrsicens ®em® OBID.

l.  eosdcens 2 mol dm™ g NaCl(aq) coes 250 cm? = dmnmcs c2.
(259C 8 AgCI(s) 8 cotnsmo gmes 1x107° mol? dm™® e0.)
. eozeencs 2 mol dm™ g AgNOs(ag) codes 250 cm? =5 dmnwom c8
. eozdeencs 2 mol dm3g Na,CrOs(aq) ¢odes 250 cm? =3 Omnmon c&.
Iv. 9oz (Il) @2eded AQ2CrO4(s) edmleds Dxfest @ ©® gdeds § Ag2CrO4(s) @gc

5w B HEBRBB WOBIB).

(60 marks)
6) (a) 25 °C @ HA 5@ &» vd®m ¢aE a®@cwa e KOH (aq) s8@00 / cm3 pH
HNO3 ateqn Q ® ¢denweBsy 25.00 cm? = 0 1.40
wosteenes 0.1 mol dm= oz KOH codenczt 5 1.78
®O® en@isme ™o 8. ¢dEG BBuvwme ;8 2(7)8
®ased pH ¢ow 8n® mom c¢ gnd o pH 25 5.00
20BsY 8 OWWOD B¢ VIO 833@ v DYed 30 4.30
oD, 40 8.83

2 @vmed sgf w®mm cwes KOH ¢de 10 cm® & ome 80 C1ae 850 OBHOD
KOH ¢:0es 3880 40 cm® 02 80 ocdn w@mm Cuten Dbmn 8. gun ¢fn 8cm®

DOOBOBY 850D ¢ KW WOBIB.

(1) @c®uvm Q cdemed & HNO3 ww» HA a®c wisicen oemmw mosis.

(i) 25°C 2 ¢ac a®ced 8udm Bunw (Ka) oemms momm

(i) Q D emed @c@wm PH gvw 1.4 3D ety v BEORDY BHYS HOBID.

(IV) 8c8 w@mmn cfved & Q cdwmed PH evw 3.0 89 gegy v emmrs BBORY nH0 »OSTD.
(V) @com e@mmn cved & Q pdemed PH avw 8.8 9D gee vemms BB m9wgd »osIn.

J(3/65)x10° = 6.79%x10°, log(6.79x10°) =5.17

(Vi) om0 e KOH gdes 38@:0 25 cm? 02 80 gun Q cdens disement oces v 8

¢ NI WBID BEWST WOBID.
(70 marks)
. J
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(b) yBBw e¥nemes svm ¢ed. Ki, k2 w® K3 vz Beymo Bun d.

NO(g) + O2(g) :iz NO3(g) (edwewsy)
NOs(g) + NO(g) —— 2NO2(g) (ce&s3)

1) QWD WBID) o WEWI OB BOHO HBAB WD CAOBIB.

i) Qwm yBABw wsinee SICBRCECO 0B85 3 (1) 8 CPoor yBBwWD wewr Begmo
w8 enw Bw ¢BOTD). BB CAOD woemD VETIOBID.

1ii) Qwnm yBFwed gteq O NO;3 cFedgomwme ¢mo@lud ¢ wrim oy ¢HOSxsy
»esIOBIH

v) eDvewsy 8cdm yAP@O: cvewdd ®OOBEE yBABwed O O yRBemwd
008 eBg ©wr YBPwed 8®EO eBE ©swsIB).

V) X qfew eewr yBRw dedthomes Y ¢mlew eew @@Ben 0wtnB3Bnst 9unn gAwe
2025375 @03 L3EWI 6Ly BB B BAWE @8Iy,

(40 marks)
(C) sun cpedstess 400 °C O Dtn gwe cden® OEE A »O wowslos Sewdumn wews OB
08O wd. OO yBABwO A O wesFed svgf ouE ©d

A9) — 2B(g) + O2(0)
A(Q) 8 @05@wm eozteancs 2 Mol dM 0z anc 8B 58 O wicmewsy abuwa 0.

. 9w yBBwed A(Q) 8 wisTcens g6@nm tasicemewsy 0% = ¢ ¢RBR onds

88D arg 0@ y®iea (n) 2" = 100 PO eustOsTH.
o

i, ovn yBBwsed A(Q) 8 wusicens @ad@vm wislgemeansy 83.75% = ¢xf0r efd®0
ODOD WICH @B ee?

o8 — (100} 119, Iog(1.19):0.0776,(Mj:O.ZSS
85 0.3010

(40 marks)

7) (a) 400 K 8 208> 0005 93848sY gocmefRes 0®@w» a®n &38R x® gocmedRw s vidnmo
0 60005 DS GBI EWIBWG BEHBIB. OWIBEE 01D CR HIBN 8DEDeDE,

EY =040V EY ~166V

0,(9)/OH " (aq) ) AI3*(aq)/AI(s)
(1F = 96500 C mol?, Al =27 gmol*,0,=16 g molt, H=1gmol?)
() @remd® wv mendd add yBHw v cFOsIm
(i) @8O emds yBBw@D Ews DI
(iii) 400 K & emdzed omde Sndw o eams m»0sI5
(iv) (1) 400 K 2 400 s neg emdsw Bz gecedds 08¢ 2.5 & 005 mdsfeory 5O Dieedn
R BT OYE yOreww @B eae?
() grevdRed a8 EdBsids v e DHOBID
(1) emdee BEDY OB I WD HBDWB DIBID

\
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\

(V) som o O ¢DedDIBE emdsed 8.00.0 emeed 0dme eI emSewsy swesis.
. 028 @:8m BOdvre gvg ¢®®
. cdoados ovg i®®
(75 marks)

(b) A, B %0 C wx 3d a8 Geeds novB. Sted sEedd ASO4, BSO4 w1 CSOs 0. e®@dred
“Bw coden BEedOEST D, E v F 08end woBEen awnm @cB. D, E v F 88w cdeds 030
8053¢ §1e@IBwo, e3¢ HCl 91886 005 0050 dmn me 80 swn BB3Fven Ci1e)kh.

DB eox¥e. NHs(aq) eoz¥e. HCI(aq)
D > QG D (P) BE 200 cDesws(Q)
E me BE deme (R) D$He00 gD (S)
F »e BE gD (T) ®$e00 gdeww (T)

E 90 F 88w cden 005 005® eom nmym HCl omn 6 H2S gacore me 80 E 08x7
s »O gdednr Ce 6.

(i) A, B 9o C e wepnnsis.

(i) A, B ®o C esFedfo e &8 mDrw» D@ 9o eBm Donsies Bwusis

(iif) D, E 0 F 00 es0E 0B en ¢umdE dwiaBm gy Sosis

(IV)P,Q,R, S, T w0 U c0edE D8DEO aog oB8eh duwdE dumDE CtuBm @y Cwosis.

V)P, Q,R® S B e aundc IUPAC & Busi»

(vi) (I) BSOg4 e CSO4 58w c0endc Bgenwm C 8 m(D0ws) SedBmd wenn oB3® wewo
0®8 wewst O @A CwinBm B emw vy BiWven BusIv.
(1) Bgemed sFedd gwsy BWYS BBO e SenwBm 8880 W BBFeen Swsis.
(V) E o F ¢00es D0 w. HCl 9 FRB8008 w® cdmes 808, dw swesin. 8ded BERS s1988
B3O wo. HCl 0388008 1o deowddm weewd® DE StieBm 6y 0witrdsIn.
(75 marks)
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C @200es — cO%
y@» ecmMO 80w BENT vuerIm. (0 ygdmwemo cmey 150 38z $8D).

08. () () ciB&ned & @B Senwdm s 8O B WS swn 8BOEBDWG B WOBIH.

0
I N (Oj—cl;=N—CHZ—CHZ—CH3
HC™ ~H CHs

1. LiAIH,/ 8sg &
R-CN » R-CHy;NH,
2. H*/H,0

o8 - . DO BEHBID

Ot &O®
CeHe, H'/ KMnOa, R&58w AlCI3, LiAIH4, H/H20, 8w& &m0, PCl3, $8s ®Q1sew08we KCN

(55 marks)
(b) s sevsy 80EBBIG BedS 95ym0 025398 Bwdd we015008R5Y Bemonin.
OH NH, Br
C~
L O —— Oy o ——
' CHs;
Br
CH,CH,
. 0—Q
Br
(45 marks)
C oI,
(C) s> ym@d 51888 »osI OH
(i) C:Hs0H © wed=sd © 8 @®Emm00 18w
0
(i)  CH;CH:NH, G0 8. HsC—C—NH, 5¢ ©:88mm0 gged.
(20 marks)

(d) son & g8 yBBBed s (X) e ¢ OO Y6 PO ey el WBIY WwwE w8z
®OBI5)

CH,CI
—_— X
Soes@es AlCl,

(30 marks)

\

Chemistry — 2025 A/L 13



AL/2025/02/S-11(B,C)

7

09.(a) D8O A Denw RE WD RBIE ¢Roq ©D. B¥D (WD ¢ BB W efewud gpED vHD
y@HOEO BT weswsIm.

A codenw

4

Sk adeds

NaOH 3+¢ dnewsy
05 endry

‘ NaOH @[596

DE e

81596 NH3

l

055D C

»zy.HCI

Sog DRewWsT

83053 ¢.

BE

\

HCI

H /050
% RO

[DLY51e

O18Y0 »HY®
NH3

o ¢RICT

a8 J

1. &:8eg0c NaOH
2. H20O2

eWNE

AgNOs3 K

On) RIS
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(1) A ¢Demed atog (DB BB VETNOBIB).
(i) 28D B edFedsed axindon woerd®diE dwieBm gy Cwesis.
(i) C g emed DEamwd e¥ln D yorden HvErrens O8 DEenw ©ewsy mOBID.
(iv) D 80 M ¢2800 a8 cO1uDE SesowsBm gn) EesIsy
(V) I, K 290 o2 B8O gerg B @D e nBEn Senwddm wdmoens Eesin.
(Vi) K, L 900 sxf BB00 ggey SewonBm yBmdmwen 5H® mosiv.
(75 marks)

(b) Bwiwm (NH4)2SO04 e PCls gtoq 020 a@md O BaEdBwe X 5@ coneBsy qudn 8 grm. o
By emed 3 g y@rmwu digm $ce 250 cm? » 098 8w S P 5@ ¢idemw BEewemd onisyn
ce. »590 ©® P cdemewsy 100 cm? » s8@:0x wosteenwe 0.2 mol dm> g Ba(OH), ¢denwBsy
018230 ¢®1 mOECOS Doy B @230 05 018y OIS wEHD 8. ©8ed O® 8O g
Dogg® ex¥gene 0.4 mol dm-3 0z HCI gdenwzm 50 cm3 sy wdm c¢ 850 yBBw emnme
HCl g@enw 0800 8® HCI gdenw gun B Ba(OH), 0 00 any@isme mom 8. ©80
D18 Ba(OH)2 80 30 cm? B. g9vn B P cdeww ne Ba(OH),: 98880057 ¢ eddeodesw
50 B8gr COD Su€ dmxIVws 2.134 g D.

(Ba=137,H=1,N=14,0=16,Na=23, P =31, S =32, Cl1 =35.5)

() Bwi€s deed Bomc 80 68 atoq $eddedemrw D yordcs wepnens O8 & DDodemwrd
&8¢ nB» wdmienw e¢sID.

(i) yBBwo wewr nED Senwdm wdmder 0¢®s Bu€ed § (NH4)2804 ww» PCls ¢ emsiw

yBan 005 eOH® eswsIn.

(75 marks)
10. (a) sw» ¢ @t D eevm @) 0
Se30wBm »E@sI® DEBY W ”
B0 OEeWd e C

D@wwd. ©® ®E@sTmG g8y /W\/\/ \\O_ Na*

g g ownm S0@dHOEO
BEnT wsesim

1. 98 CenwBm DETH® ©5Ewo ©8m0 OB ¢8cds 0= HO® HOTI.
. ©® dwweBm »EH®W wew ©dm OB ¢€rn® BwdBw wy &n BwdBw a¢msd sOhn
gy OB ROBE?
ll. ©®® dewBm »ETned Bedm Y Buds 4 5 wosis.
V. omEeniE 8 ym Daewsy ¢ieq O womadn e®¢ @@ 4 wy guomadn 0®¢ adEw®
DO 8ecHsY HOBIB.

\
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V.

Vi.

Vil.

Viil.

iX.

00® Bewoem BwdBwd 9idm O G Bewes BwidEwd yo®ews’ wlie ncd ey
28 &3 dedvw @85 wdr CATTEsY NOB PO B WBIB) BEWT WOBIB).
3038 BwWrdE® w5 WPt BwdE®W wredsy B FwdE ecmna sOB8® 50 @wn
®E@oTmed 8 60858 9idmo 05 HwdBw p®uie?
9wm »EImed 1 D5 Bwded 8cdx YE» yBEwid Ews ¢OsIm.
2 0 Bwdelbl Geadn dced mi8we®mbd 9w 53900 wrsie gi8sY pdemu dman
CRB. 98 & 8o BwodEw owem Ge0wsy §ERE® a1e98s7 swesIm.
eO® BwidBw wewa Hidmo O 8Os DEO @m0 O O ¢@cOBGE ¥WIDHI WS BB
AR ¢8aRwd OmE Dwg®n Daews’ 9e8un oL CIB B Bced.O® Hrdm
O @cdn e Bescdrd BB VEBNOBID. OO gGEOB CR®5IHN L30T ® GamICWa &3
B O oW cwsy mOBIB.
008 Bewrcr HwidBEedl cFegomwus eR® HwWmdnm 8y @ 9w (IX) emOewe ey
®C DE@sIned & s afcDuwn @CEe ¥WITHIDD el O} LEYsY MOBIB).

(50 marks)

(b) swn ¢edsiesy HBmM@IS Digsy BBswm HBmeIS Doy BowEm gonesy (GWP- Global

warming potentials) es®» el Drgeadce BE 8D e e Eeds DeDA.

Gas Global Warming Potential | lifetime in the atmosphere
GWP (Yrs)
CO, 1 300 — 1000
CHa 22 7-12
N20 310 14128
CHF3 229
(HFC 23) 11700
CH2F2 5.2
(HFC 32) 675
CH2FCF3 13.8
(HFEC 134a) 1300
CCl2F2 140
(CFC 12) 10600
CHCIF; 12.1
(HCFC 22) 1700

1. 3800 DO wy) WOu=e?

. gmas [-“0s vn ©® sc@iegm D 9057 Ow ©EHI®IC Vo@D ©0ed”

. gmnw II SO, 3910 abenw @03 %0 DrgdR. OBeso Ow HBHOIS Doy .

V. @ 9uD 0 800 80 O® 0d¢ e50ede. e CBWOBID.

v.  CFC 905y ®ewdsl 8wm ©wme eews ad dEs® 9GE mon youfews. CFC Dagsd

OB Dot Bwnm ¥B B® BDnd amIcw gy&ey BB W ¢FOBxsT wwensIn.
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Vi. o080 Rewsy 8um wiumw e BEw® ocw g8 HCFC Diysy 928un mom 2. o®edd
988ss mE HCFC Doz eswp CFC Dogsd @md 0085 yaasy D159 @m edme m@mie?
Vil. Qoewsy Bwm wiwme wewr 8w ecw 988ss § HCFC Diwsy gwibdm 800 ewnd
wecwsy mOsIB.
Vill.  @wm wews & Dned ¢u¥n ¢1:385Y Dewdsy Swn wewr DEI® Snmd Oxess HFC 23 ww
HFC 134a 9 858253 00 Dagde? ofn ¢dosis.
iX. HFC ©ogsd @ewist Swm wowmw wews 35e® 8Ew® §0¢ O© Doyt 9853 9EE 8 e and;
©08e8m Ee® BOFe?
(50 marks)

(C) vom & @B woosde 8@ ©IDm WS LD ¢ CBB®WO & DB DY &DWDW VETNE®D SO
8C Oupw ww Jm gDwedw B¥m DD RE BECH WO, Dd Veod BERT, vyned 8w
DOOBIB.

e30@wI® -
CH2CHo, CsHsOH, H2NCH2CH2CH>CH>NHo, CH-0, CH>=C(CH3)CH=CH: ,
HO-(CsH4)-OH, HOOCCH,CH2CH2CH,COOH

e end g @Dwdw D¥v® Y @Dwdw D
2O, o836 e
DYGOBOWBA.
5085 8302086 R
DNGOBOWB.
0t G088 evots €0
ymBEO Qv BB PWED
DYGOBDWBA.
DIEO® ww §180® ewg®
€0 DI WO B,

088w e3083€Hs)
DYGOBDWBR.

(50 marks)

¥ % ¥

\
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1 15
i 2
£ He
1S 2 13 14 15 16 17 40026
3 4 5 [ 7 & [ 10
Li Be B C N L8] F Ne
604 | 90122 1080 | 12000 | 14007 | 15999 | 18908 | 20,180
11 12 13 14 15 16 17 18
Na Mg Al Si P ] Cl Ar
22000 | 24305 3 4 3 [ 7 3 9 10 11 12 26082 | 28085 | 30974 | 3206 | 3545 | 399048
[l )] 21 2 23 M 25 26 27 28 20 30 | 32 33 34 15 36
K Ca Sc Ti ¥ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
0N | AD0TE | 44056 | 47867 | 50842 [ S1%06 | S4038 | 55845 | 58933 | SH693 | 63546 | 6538 | 69723 | 72630 | 74022 | 7E07 | 794504 | B3ITOE
7 38 i an 41 42 43 44 45 46 a7 a3 19 S0 51 52 53 54
Rb Sr Y Zr Kh Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
B5.465 | 8762 | sRo06 | 91224 | 920906 [ 9595 98y | 107 | 10291 | 10842 | 10757 | 0241 | 1482 | 1ETD | 12076 | 12760 | 12680 | 13129
55 6 5171 72 71 i 75 76 7 78 70 B0 &l 82 81 84 85 B
Cs Ba * Hr Ta W Re Os Ir It An Hg T1 Ph Bi Po At Rn
13291 | 13733 17849 | 18005 | 18384 | 18621 | 19023 | 10222 | 19508 | 19697 | 20050 | 20438 [ 2072 | 20808 [ (2o | i | e22n
87 58 EU- 103 | po4 08 106 o7 108 1y 1o 111 1z 13 114 s 16 " 118
Fr Ra # Rf Db Sg Bh Hs Mt Ds Eg Cn Nh Fl Mec Ly Ts Og
1223y | (2260 1268 | q2eRy | oc2in | ozvon | 2t | ocaTer | oa2siy | 4280p | (2851 | q286) | (289 289y | 293 | (4 | (2949)
* Lanthanide [ 45 58 so | e 51 52 3 64 6 | e & 60 | & 70 7
series La Ce | Pr | Nd | Pm | Sm | Euw | Gd [ Th | Dy | Ho | Er | Tm | Yb | Lu
pagan | 14002 | 10 | 14434 | (145 | 1s0de | 15196 | 15725 | 15803 | 16250 | 16493 | 16726 | 1sse3 | 17308 | 17497
& Actinide 82 H il 92 93 ke 9% 96 a7 a3 b 10K} 1 mn2 103
SCHes Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm A No Lr
(227) | 23204 | 23104 | 23803 | (237 | 244 | (243 | (247 | (2T | (251 | 4252 | (257) | (258) | q250p | (262)
. ife www.iexamhub.com
i =° Your Trusted Partner for Exam Success '\
Iexamhu b Past Papers Model Answers + Study Resources
\_
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General Certificate of Education (Adv. Level) Exam, November 2025 Supportive Seminar Paper

\

S0 8¢sd | 13 egénes 8 @¢mé3
Chemistry I 02 S I Grade 13 Two hour
MCQ Answers
1 4 11 5 21 5 31 1 41 1
2 4 12 2 22 | 4 32 5 42 |5
3 4 13 3 23 3 33 1 43 | 2
4 2 14 4 24 |2 34 |3 44 |5
5 1 15 5 25 |5 35 1 45 |1
6 5 16 3 26 |5 36 |3 46 | 4
7 3 17 3 27 | 2 37 2 47 |5
8 4 18 2 28 1 38 3 48 | 4
9 3 19 1 29 |3 39 1 49 | 4
10 3 20 2 30 2 40 |2 50 |3
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i. Name two raw materials used in that chemical industry.
Animal fat or plant oil g
NaOH or KOH '
ii. What is the main difference between hot process and cold process used in that chemical industry?
In the cold process, soap and glycerol are not separated.

iii. Name the 4 main steps that take place in this chemical industry.

1. Saponification
2. Removal of the by-product, glycerin

3. Purification ‘
4. Finishing 2x¢ = @

iv. Mention the names of 4 saturated fatty acids and an unsaturated fatty acid mainly contained in
coconut oil
: A SR - e ..
saturated fatty acids — lauric acid, myristic acid, stearic acid and palmitic acid
unsaturated fatty acids —oleic acid 92

276 = (Lo
- State why the raw materials used in this manufacturing process are first passed over a type of

o

clay called activated fuller's earth.
To remove the pigments and impurities in oil
vi. There are two manufacturing processes namely continuous process and batch process and
which process is traditionally used in the above industry?
Batch process
vii. Write down the main reaction that occurs in step 1 of the above industry.
O
g
RsapselyeCHs CHy=Oll
O

: A
I + 3NaOH s JRCOONa + CH—OH
i B g

; CHy=Ol

)
Il Soap Glycerin
R—C—0—CH,

viii. In step 2, a concentrated brine solution is added to increase the efficiency of the product.

Explain the process that takes place ther{; erms of physio-chemical principles.

To decrease the solubility of soap in the aqueous phase NaCl (brine) is added. As the Na:
fon concentration is high, the above equilibrium shifts to the left-and the soap molecules
separate from the aqueous phase. Glycerin dissolves in the salt solution. Density of the
aqueous phase increases due to the addition of NaCl. After separating impure soap
(crude) from the aqueous phase, the aqueous phase containing glycerin is pumped out
©3
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Water + RCOO'N?& (8) === RCOO0<(aq) + Na*(aq)
When increasing Na* ion concentration @

ix. In addition to the raw materials used for this process, one more raw material is used to produce
a product that is presented as an alternative solution to the modern energy crisis. Identify the
raw materials used and the product produced. Mention a natural form and a synthetic form

of obtaining that raw materials.
Biodiesel )
Vegetable oils (e.g., coconut oil, palm oil)

Natural source of triglycerides
or animal fats oV

Product acting as an alternative energy source

Laboratory/industrial esterification of
glycerol with fatty acids @

x. Name the compound that acts as a catalyst in this manufacturing process and is used as a key ingredient
0 A \

Synthetic way to obtain triglycerides

-

in the industry you mentioned in part (ix) above.
Sodium hydroxide (NaOH) or Potassium hydroxide (KOH) @ /5})
(50 marks) et

(b) Below is a table showing the Global Warming Potentials (GWP) of several greenhouse gases and

their lifetimes in the atmosphere.

e Global Warming Potential | lifetime in the atmosphere
> ; . GwWP : (s)
CO, I 300 - 1000
CH; 22 7-12
N20 310 14128
CHF3 222

(HFC 23) 11700
CH;F> 5.2

(HFC 32) i

CH2FCF3; 13.8

(HFC 134a) 1200
CCl2F2 140

(CFC 12) 10600
CHCIF; 12.1

(HCFC 22) Tl

1. What is a greenhouse gas?

Do you agree with the above 2 statements or not? Give reasons.

The gases which can absorb infrared radiations exist stably in the atmosphere for @
0

long period of time are referred to as greenhouse gases.
2. Statement I —“Os is not a greenhouse gas as it is an Homo — atomic molecule”

Statement [[ —“SO; is a gas of non-zero dipole moment. As such, it is a greenhouse gas”.

Chemistry — 2025 A/L
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Statement | — “Os is not a greenhouse gas as it is an Homo — atomic molecule”

False

Os is having a non — zero dipole moment hence it absorbs IR radiation and therefore O3
N

9
Statement 11 <“SO; is a gas of non-zero dipole moment. As such, it is a greenhouse gas”

is a greenhouse gas

False
The gases such as SOz, NOz, NO and CO are not reckoned as greenhouse gases. This is
because their life span in the atmosphere is very short. @

3. CFC gases are a direct contributor to the depletion of the ozone layer. Explain with suitable

reactions how ozone layer is damaged by CFC gases.

The CFCs describe above are very stable compounds. They are not thermally
decomposed and are resistant to bio-degradation. For this reason these compounds can
stay long in the atmosphere. However, these compounds are very volatile. Hence, they
can evaporate rapidly and reach the stratosphere which accommodates the ozone layer
where they are exposed to high energy UV rays in upper atmosphere which do not found
in lower atmosphere. Under the influence of these C-Cl bonds undergo fission producing
.Cl free radicals. These free radicals react with ozone. They catalyze the breakdown
reaction of ozone speeding it up and adding another process of breakdown to the natural
breakdown of ozone. Because of this the ozone-breaking process outstrips the ozone
making process and the ozone layer is subjected to degradation. This can be illustrated

by the following equations. @
'Cl free radicals react with ozone

Cl(g) + O,(8) ——— O,(g) + OCIE) oo (1)

‘OCl free radicals formed react with oxygen atoms formed by the natural breakdown of
ozone and regenerates free radical.

O,(8) ——— 0,(g) + 'O(g)
OCI(g) + Og) ——> O,(8) + 'CUL) oo (3)

W +@)+0), 0s)

20,(8) —— 30,(g)

This shows that after the decomposition of an O3 molecule by a .Cl free radical the .Cl
free radical is regenerated without being destroyed. That means, until getting

destroyed by another reaction a .Cl free radical can decompose a large number of Os
molecules. Hence .Cl free radicals have acted as a catalyst in the breakdown of O; @

molecules
4. HCFC gases were first proposed as a remedy for this ozone layer depletion. So what is the

main structural difference between HCFC gases and CFC gases?

HCFC (Hydrochlorofluorocarbon) was the first alternative gas used for CFCs, This
molecule is very much similar to CFC and the only difference was presence of a
hydrogen atom in addition to chlorine and fluorine atoms. @ Tg‘)

\
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"

5. State the reason why HCFC gases, which were proposed as a remedy for ozone layer depletion,
failed.

The C-H bond in these molecules are disassociated by solar rays in the lower

atmosphere, which carry relatively lower energy. For this reason a considerable part of

this compound is decomposed before it reaches the ozone layer. But due to high volatility
this gas also can reach the stratosphere. If it reaches the ozone layer like this it has the
potential to damage the of ozone layer by the cleavage of the C-Cl bond under the
influence of high energy UV rays and formation of .Cl free radicals. @

6. Based on the data in the table provided above, which of the gases HFC 23 and HFC 134a is
most favorable for ozone depletion? Give reasons

HFC 23 is most favorable for ozone depletion since it has a higher GWP value

7. Although HFC gases are the ideal remedy for ozone depletion, what are the side effects of

these gases on environment?

Although HFCs solve the ozone problem, they have serious environmental side effects:

Effect Explanation
High Global Warming Potential ~ HFCs absorb IR radiation strongly — major greenhouse

(GWP) gases @
Long atmospheric lifetime They persist for decades, enhancing global warming,

g p , ontribute to rising global temperatures even without ozone
Indirect climate impact = £& e

(50 marks)
(¢) Using only the following compounds, identify the polymer corresponding to the given
characteristic and state the corresponding structure and monomer in the table below. Copy the
table in your answer sheet.

Compounds -:
CH2CH2, C¢HsOH, HoNCH,CH>CH2CHaNHa, CH20, CH»=C(CH3)CH=CH.
HO-(C¢H4)-OH, HOOCCH2CH2CH2CH,COOH

Property Structure of the monomer Structure of the polymer

A synthetic, linear

o 0 g

) i | . H i
condensation polymer. nOHNCHING, 4 n o dtionc 0 —-E- NICHNCICH;)C -}- g
[ lon hexamethylene dizmine sehacoy chloride 1'11 H n 0

/|- additional polymer. \

A thermoplastic 8 H

I H H

== '/ . _%_é é
LT ] 0‘(
i H H

PoyYrere & i

depletion. T b
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f T
A thennosetting Structure of Bakelite j
condensational it B B

polymer. & U
) i |¢4 —~H/C TH CH, \J\rl ‘ﬁ“ﬂ .
5 g %’f"‘i ‘F'C on d\q CH U)
Bakelite
An additiQnal polyrper H3C CH,
with elastic properties. V4 VHC CHy
//C--C\ >=:c<
CH;
Yu bbes H,C H of : H of
n
A synthetic, linear | /~\ ]
condensational R OO HOUN-CH 0 0
. it/ 4 ellykng glpzol .
polymer used in e h
container and
paCkagiﬂg terephthalate ethylene 0{
= A RiGup group
applications, 05
PET
(50 marks)
* K ¥ = D
/“
. == | =
‘—_____‘__‘"_
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