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Answer all 40 questions (40 x 2.5 = 100 marks)

Use a PEN (not a PENCIL} in answering.

Any answer with more than ene “X” marked will be considered as an incorrect answer.
Marks will be deducted for incorrect answers ({.4 mark per incorrect answer)

The use of a non-programmable electronic calculator is permitted.

You are NOT allowed to keep Mobile phones with you during the examination; Switch off
and leave them out.

@@@@E‘J@
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(Gas constant (R) =8.314 I X 'mol™ Avogadro constant = 6.023 % 10 mol™
Faraday constant (F) = 96,500 C mol™ Plancks constant (h) =6.63x 107 Js

Velocity of hght {(c) =30x 108 ms™ Standard Atmospheric pressure = 10° Pa (N m™)
Mass of an electron=9.1 x 10* kg .

B0d® ueeaiEd (e 40) 88nd sessim. (40 X 2.5 = 100 marks)
BEnd; EPed? wimd willm mdxule. & sewn eyzinE ©bnn emmdsin,

ob BEnos sewo Smmd 0Dy 'X ocme apind oo &08 BEndd ecu acmg cied.

0108 BEnd: wem cnw 0 mdw . (9 90t B8nds sew e 0.4 f 318
un@es ug emuE omD vsly b oe o |

D eydifebn mie 8810 gooind? v doidnm cmn B ;N0 gded e¢y @z&:a@l@ﬁ}
#5n S B08m 0 nasin.

DRed Bu it goms, @ o EBmo gdsim 89@8 & f:se;ma @Dt od B ffﬁ'@n:mocd"

esto1EE0 Bunlm.

i Homs (R) =83147 K’ mol”  #:00Beds Hums = 6.023 x 107 mol”
el Hwmw(F) = 96500 mol” eheosis Roma = 6.63x10MTs

mecised ebow =3.0x 108 ms’ =8em Dajenifo Banag = 10° Pa (N m™)

gecdedined dnuide =9.1x 10 M kg



. guom gwemos ne Mg 5o B3 80 gulad Mg(s) Mg™ Bmenas] T vom gS8a B¢
&8 il BFa o, '
Mg(s) —— Mg*(aq) + 2¢ (A)
Mg*(aq) + 26 —— Mg(s) (B)
(D) @ eBEE=D vy (A) 8 eduws (B) B chHoad a®im eb.

(i) oD@ mewed Sedm gl (B) udndmad e Dm @@@ﬁ@@d’m gobem
mEIs e ads,

(iii) (A) =8wdensd gque D» gecsedin 20 o Ond d@ &83.
gwm (i), (ii) o (iii) g=Bs! Hoc? goa é)zs)“@zsi;, A
(a) (i) wa (i) veH (b) (i) wo (iii) es@H (c) (ii) wa (i) weH
(d) Bog® @), ({) wo (iii} () emm (a), (b), (c) ®o (d) v BExs: 880 BB mym.

2. e@omveasd, Cu(s) Cu’’(aq) guind Euneed oif0m Bud asimded gmu Oey tDSafwass.
(i) cdemsos (il) emind som OE enzicass
(i) Cu(s) Cu’'(aq) anc Enewies BdndEw

g (i), (i) we (i) g0z V(R goe Oxiest

(a) (1) = (ii) @A, (b) (i) o (iii) @& (c) (ii} 200 (iii) ®@&H

(d) Bogd (1), {#H) oo (i) (e) @ﬁnm (a), (b), (c) w2 (d) vzn EE€mc BB ST =,

3. ©0@md (Load) esxi8 me tBewdE amisom,
() emd gecuedifs (£D0.8d0) gremidal.
(i) Buixd gecsiediNede emd geeediDuEd D& 28 Biys Bmwdus wdA.

(il) SOE.BdD emis yBSwDD ? gecsedin 0o mimes Buls
gecedibed 80 emnd secSediDaDa.

e (i), (ii) wo (iii) gedsl H2? yma Dxles,
(a) (i) oo (il) @B, (b} () wa (iii) s@& (c) (i1) eon (iil) @&
(d) Bue® () (i) wo (iii) (e} gum (a), (b), (c} wo (d) v BErnd; 880 HD17 .

4, oA eofsed aufm eaximuams,
(i) meies Be emumnm.
(ii) B8» cDeadss By wym. (Molten salt)
- (iil) Syt BDedes gbenns Bw wim.
gom (i), (ii) wo (iii) gobxl 8O0 vy Dxles,
(@) (Do (iDodR. . (b) (i) e (i) ceH (c) (ii) en (iii) @
(d) Bwg® (i), (i) wo (il) (&) gom (a), (b), (c) ©1 (d) v BEnd; B8O BHEd? mym.

5. @zﬂd"@ es0mm,
(1) e B0ed edand 88 (Holer’ eBemm By ¢ ecom 8@38&3
(i) dBw gD ecmm DD ensidd sewm el aln Bdd eddds emer of.
(i) ®=0 BEwOD sO8m Jenen Hrd Bon® BEedend Bu wvim.



o (1), (i) © (i) 3085 B0E gmm dslez,
@) (i) o (i) &, (b) () wo (i) =08 () (i) oo (ifi) woOR
{d) Bage (i), Gi) wo (iii) (©) g5 (a), (b), (¢) m0 (d) o BE=G BEOD BOR, .

6. emle wdvmnst GHeER,
() ©@800, vE8ed=i® cnemnd mesi Oom gles $30weBd0 gremitai.

(il) enenmd ¢Dw.ddD wenide emis 8dves cpe vBal B8O g 80 68J =d on
rpea. . .
(1ii) eo@rznvensd, ememnd By O dwiedn gREo Oc tHou.ddbmdn BEAg gxim
Gomn Hnm. .

gm (1), (i) @ (iii) aodst 8008 gmn axsfes], _
(a) (i) ea (i1} w@ems. (b) (i) w00 (iii) @A (c)(ii) o9 (iii) @
(d) Bwg® (i), (if) wa (iii) (e) go=m (a), (b), (c) w0 (d) vx BEx: B8O [ wm.

A @165'2558:3@ o @ SHBed giDesn 1 emind o emesd ecerd o emum B30
s80d BfBun eihdoasl & egm and oBITOmMDG emd m® m. OO emiso agm Bo
01 ends 0w Oxed, '

o Mea)|Mg(s| Cu] out(ag)
Gy M| Me (6),C1 (s):Cu ae)] Cue)

L M| Mg (@)iCu (ag) SO} ()] Cuts)
(iif) :

gom (i), (i) we (iii) g=03 '25610'3 gymom Dxfend, :
(a} (i) e (ii) @A, (b) (i) @ (iil) @& {c) (ii) = (iii) @R
- (d) Bug@ (i), (i) w0 (iii) (e) gom (a), (b), (c) @0 (d) vx BEny, B8b BD108 om.

8. odenf} emlens Bgf wiog®nd asid me 89,
() eDw.BdD menibed OBmdein &y ¢b.

(ii) 2980 sBodw Bded geamedin ©EI® iw.BdD genited
B0 dwaBED memite eed b,

(iii) e3DBLD memiDGE a:%‘amn&iqa' gremiBod DDy gug Béys Bobun wdf.
gom (i), (D wo (i) go8xf H0108 smie Oxless,
(a) (1) oo (i) 0@, (b) (i) eoo (iil) @& (c) (ii) w0 (iii) 8K
(@) Bag® (), (i) ws (i) (e) ‘gom (a), (b), (¢) = (d) exn BEnRS, B8O BOW? mum.

9. FB(S)I Fe™ (aq)EAgf ABS)  omim esDmznd gere qremitoe menida w emie eSS
- 90 apac dned BEe0EH, '

(i) F€1+(Elq)+2e_ — FS(S) (ii) Ag*(aq)-ke‘ — Ag(s)
(iii) Fe(s) +2Ag" (aq) — Fe™(aq)+2Ag(s)



gum (1), (i) oo (iif) gobs’ HBOR gae Dslend, -
(&) (i) w9 (ii) e, (b) (i) w0 (iil) w@H (c) (i) w0 (iii) @&
(d) Baog@ (i), (il) @ (iii) (e) omm (a), (b), (c) oo (d) vz B8xpd; B[BD BT o,

10. eonis o8Smed pedios gon BEeDE,
@) 2Al(s)+3Cu™ (aq) — 2Al™(aq)+3Cu(s)

) Al+IC* @ag) — AP (a)+1 Cu(s
(i) TMe(®)+Ag (.) — 1Mg™ (aq)+Ag(s) |
(a) 6,2,3 ®) 3.3,2 © 632 (@ 63,1 (e) 6,6,2

11 A+ B—— C+ D oxmis g88ued pediuea guos 4 ed. C ySdced
eneddey gy dwsie 120, moed dnn gecsedin u@rwiod gd8i0; Sell weem C 8
efsitks dmed,

(a) 120 ¢ (b) 80 g ©)30g (d) 240 g (e) 480.

12. cB88 mesd sgoes sded, Cu(s) | Cu2*(ag) (C)): Zn2'(aq) (Ca) | Zn(s) ewmds
edumnmd g6 8.on. 3ce —1.1 V ed. aud How ecod 58 wie:d,
(i) enis wdovmnd g onie HEEwD bue.8dD 208,
(i) 8z peedfeditn 6Dn.ddd aremiDad.
 (iti) emdw exDmmm0 geg B.on.d Dmed Zn(s)| Zn™(ag) (C2) i Cu(s) | Cu(ag) (C)= 1.1V
qgmm (i), (i) we (iii) g3 SR goe Diesd,
(a) (i} = (ii) @&, (b) (@) =0 (iii) @R () (i) w0 (iii) OB
- (d) Beg® (i), (ii) @0 (iii) (e) gom (a), (b), (c) wo (d) v BEnd; B8O KNI mym.

13.298 Kwa 1 bar 828, &18u@ enised emnd o 8518 gecaegdid dDe Bdgyl Swduss
{31 ® 2@8m ooislDonsid) ciederd) BedE:s 0.340 Vo -0.703 V ebd. emiad @i Sz

qum BE caslgeanst 1.0 mol dm™ D BER swum emis moomd agme Soomoi 298 K w1
bar 2 dmed,

Cu(s)| Cu** (aq){1.0 mol dm™*): Zn** (aq)(l.‘O mol dm™*)| Zn(s)

@0

Zn(9)| Zn** (aq)( L0 mol dm~*): Cu™* (aq){L0 mol dm*)| Cu(s)

(@  -1.103V,1103V ®)  1.103V,-1.103V
(C)_ -0.423V,0423V (d) -0.423V,-0423V

(e) qom (a), (b), (c) 0o (d) B8nc; gxbxl S80S BOGR oo,

14. omfvom 8.00.8 &188 wews Boddims coesid nd o8, wintn nddd cded 2
yRedicus’ (resistances) O@d emfved BO ¢ dxmed 25.0 cm =0 30.0 cm d. emiwed
©@@m Bomed Dmed 1.2V ob. cBmes enfeed 8.00.8 Dxed,

(a) 12V (b) 15V (c) 0.8V
(d) 1.0V () .13V



15, ©om eeCEHediD acemsim

@ Pb(s)| Pb** (aq)
i) Pb(s)| PLSO, (5)| SO~ (aq)

(i) ZH(S) H' (aq) aznh (aq)

eus (i), (i) wa (iii) ¥ deneSied uhddns geededid drned,

(a) (i) w0 (i) @&, B () won (i) 08B (e} (i1) = (i) o8& () Bog®
(1), (i1) =0 (iii) (e} omm (a), (b), {(c) wa (d) we BEnC; BB SEdd oyym.

16. 838bd/83500 FeEidBic ech/oeh Secicdh w1 meEeE gecxedin O add oniv
odnm BEeDEH],

o A2 Az i e)
) Ph(s)| PbSO, (s)| Pb?* (aq)
iy e0|He,Cl(9)] O (aa)
gom (i), (it) o (i) el BT g Dsfe,
(@) (i) m (i) edess. (b) (i) @3 (iii) w0 (c) (ii) =0 (jii) es@8
(d) Bog® (i), (ii) oo (iii) (e) gwm (a), (b), (c) @0 (d) wx BEmd: 886 5O’ mum.

17. B3ad/8d0d Becic8d [Ag(s) Ag'] secstedited, twden obos dmed,
(i) meved mEln ddodEw D8 5880w,
(ii) gzimd @nened) Bwd guimdy culd S680w.
(1) BB sddn m gmc gmo e DRSS @) = DB0A.
gwm (i), (ii) w0 (iii) goBst B yomw dules];
(2) (1) wo (i) o@ems, (b) () - (iii) o®<a (c) (ii) wo (iii) ©v@H
(d) Bag@ (i), (ii) =0 ({ii) (e) grom (a), (b), (c) w1 {d) ax BEnd 880 SR oym.

18. 8¢or oecedifs (glass Electrode),
(i) cesSmd RDdns geeEediDus emeb.
(i) gom DEO wid ¢flas gum DED el Dm eEn mySa M.

(iii) e@empens’ Bgo; vOEed amen CiEd BRe s8R O
e o e cOf.

- gom (1), (i) 0 (iil) g2l H0R gme Oxies,

{a} (1) e {ii) o@ess. (D) (@) w0 (iii) w®R (c) (i) oo (ili) @R
(d) &esg® (i), (ii) wo (iii) (e) gws (8), (b), (c) @ (d) az BEnd 880 5010 .



19. coes eeigd,
(i) Foc ne e KCl 0858 cosiBoe.
(ii) oBwdesn emmadmn B0 ¢ g &eo ne Bdor a8,

(ili) emfecs coid mBBD exer ozims pecseldiD O Béns Bbeden et qudy
emzod,

gnm (i}, (i) oo (i) goBsl 8002 gmm Oxtess,
(a) (i} e (ii) wDess. (b) (1) =00 (iii} @R (c) (ii) wa (iii) @&
(d) Bag® _(i), (ii) e (iil) (e) gom (a), (b), (c) =2 (d) o= BEnd; S60:8 R0 o,

20. (i) JweBod ufodns enfsomn ¢ wites B88e emuoim.
(i) OBewE emisa dmicHmd ROTH: .
(iil) £® =Rud Bm emifscs @808 deuBed yRedmy .
g (1), (i) @0 (iii) gm0 Bl goe Dxless, _
() (Ve (i) o®ems. (b) (1) w0 (iii) @& (c) (i) 0 (iii) o@&
(d) Bag® (1), (i) @ (iii) (e) gom (a), (b), (c) wo (d) am BErd; BBD HoR ovm.

21. 2@8 E un enis @0ond 20c 8.018 D@ and AG = - nFE @) Bad q@@@, emia
uE8Saed BRd eulds eBud. gn® 59,

(i) O emived moefnd Bg O Seddm (discharge) Bodd wobmecs ddy we 0w,
(i) oo emdm B ol Bodws e8n emivcnd ewds wym.
(ii) cDen eddnds obn enivwnd eca wim.

gwm (i), (i) oo (iii) gmlx=t 502 gmm Dxless,

(a) (1) wo (il) c@ems. (b) (@) ma (iii) 0K (c) (ii) oo (iii) w@#H

(d) Bog® (1), (i) @0 (iii) (e) o (2), (b), (¢) @2 (d) v B8no; BEDS ﬁ'é)lo‘é .

22. 0@ o) wdes? @1 298 K 8 2; exde ©domnmnd 0m, _
ge 8.018 1,103V 8. 298 K & gA8@iDd aog wddn 88 eulds axfa ndse?

(a)- 1129k (b} -113.9K (o) 1149KJ (d 113.9k7 (e) 212.9kJ

23. 300K € =0 2 bar 8¢ udB8 emds pR8uibnd geig 88 ouldy B 447.3 kI ed.

- 80 nold wdenil® emis wonmd gope B.0.0 dned” 1.545 V 0b. onis gS8mies
‘goedines qome 2@ ¢7

(a) 5 (b) 4 {c) 3 (@ 2 (&) 1
24, qufim todon eaomd (Activity),
| (i) eullio gwd D HBodes mdm G el edE el ennd.
(i) Feescs mol dmr* o8, ' ,
(ii) 08 ecom® cg gudin Yoded n8En HPKE wdes € dnn dms b,
gom (1), (i) @0 (iii) gm0 B002 yoim dxfe,
(a) (i) ma (ii) w@ems. (b} (i) wo (iii) @A (c) (i1} wu (iii) @&
- Ad) Buge (i), (i) @s (iii) (e) geom (a), (b), (c) @ (d) wm BEmo; 580w 5o myym.



CX
dx =Tx [—{JJ
25, c

() C, v X om gwded 958m enzieensd.

8 o X om gufln guded ofamds ed.

(ii} c@omreasic g, 8 goo guiln gubs O dg DS

(1ii) C° 0z @800 dham O AG ez Hamnd.
gom (i), (1) @0 (iii) g=8s3 5O groe Oziess, _
(a) (1) w» (i) w@ems. (b) (i) o (iii) @£H (c) {ii) w9 (iii} @< ,
(d) Beg® (1), (ii) we (ii) (e) gom (a), (b), (c) w1 (d) vz BEno; H8DH Brdd mum.

26. gdems pEd X om gufin yedon cfom @i ¥, ,
(i) X 8 ewslgeis qgop 80 € @muad o eb.
(i) dmm I8m woBsus.
(ili) D@ gufin yuwded wbdn HYHD e ¥ Jnm B eb.
gom (i), (i) o (iii) gl 8R gme des), \
(a) (i) eon (ii) es®ems. (b) (i) wa (iii) v®@R (c) (ii) o (iif) es@<R
{d) amg@.(i), (it} 200 (iii) (&) awom (a), (b), (c) w0 (d) oz BEnd: B8O 5D .

27. cobecas EE gOB5a® wy FecidBD gom e wfum wegem 88eDEsT 0.75 0y 0.90
@d. ¢idein el pEdBfud JecidBh de Pt onfum @ens qusHimd o
e,

- (a) 0.380 (b) 0.547 (c) 0.860 (d) 0.785 (e) 0.675

28, ooo onis gBSud as eem cE. 2 A1* (aq) + 3Pb(s) — 2 Al(s) -+ 3Pb*" (aq)

AG =AG" —RT m{—_ﬂé'f' xaib} E=E° —-R—Tln[—“ma;i'” xai}’}
@ a0 XAy, (i) 6F |a,. xay
2 3
- +12.32:~xF RT {:?.s+ :Zzb}

(i) mit X
gan (i), (1) @9 (iil) guds’ BR ymoa Dsies,
(@) () wo (ii) oS, (b) (i) 0 (ifi) 508 (©) (i) 0 (iii) @&
(d) Bea® (0), (i) s (i) (€) gom (a), (b), () w9 (d) oz BErach BBOS HOG? .

29. 300K w1 2 bar 82 vwm yBEwidd geg B.01.d -1.545V 8.
© 2AP" (aq) + 3Pb(s) = 2 Al(s) + 3Pb**(aq)
. 2 3
B8 cdensd wy B0m odes € ® uHBmnd gog B goa -1.4V D= 8D, [a:”,+ la th]
8 gou @ ¢? ‘
- (a) 4.15x 10" (b) 5.15x 10" (c) 6.25x 107 (d) 525x 10" (e} 241x 107"



30, M5()| Mg™ (ag)(a = 05) Mg (aq(a = 15)| Me(s
Omed,
(a) 0.014V (b} -0.014V (c) 0.000V (d) -0.028V (e) 0.028V

emdwed, 300 K oo 1 barg; B.ou.d

31, Hg,S0,(s)+ Cu(s) = 2Hg(f) + Cu®* (aq) + SO> (aq) 8 S0e0 298 K w5 1 bar 8 2
DseFn ocdnlnm Suamas L7x10° g9, 208 K wn 1bar B
Hg([)IHg,SO (5)‘502_(“1)” Cuz"(aq)|Cu(s) wum emized emind o) adedd gom B
esBimide B88edB23 0.5 w0 0.8 B 80 B.an.d. o a?
(@ -0569V  (b) 0.669V (c) 0.285V (d) -0.285V (e) 0.569V

32, dBu goeies G ¢ pedloa guna Z ) guSn godan slom Semenms v, . 91500
coenid oo om opded,

(r,)= AZ I
@ log(y,)=- AZT (ii) ‘og\7 T 1+aB4l (iff) In(y,)=~c2z? 1
888 A, a;Bwm C Bumast D= gmd [ wg gdemed qodm poemdad.
goom (i), (ii) @0 (iii) eubal B8R yme Dxies,
(a) (i) wa (ii) e@ess. {b) (1) o (iil) @R (c) (i) e (iii) @&
(d) Bo@® (i), (ii) wa (iif) (e} gom (a), (b), (c) wo (d) v BEmd; BBos Bd@ mm.

© 33. Ba(NO3); @3 NaCl &80 e 8¢ gsfio g@cemd 2.75 mol dm™ 8. Ba(NO,), oe
 eazfeeia 0.75 mol dm™ =@ NaCl B¢ eusfgescs (mol dm™) mes ¢?

(a) 0.25 (b) 05 (©) 0.75 (d) 1.0 (e) 1.625

34. oom ? 218 0w ofn 8HOmBes sepin, (808D wemn B8x), 501 Huom
cEmEd m 802 wdes ende uBSEPnd oo mB gnde &8 E vy emived 8 ©2.8
Bz gud A on) enced®iEdy eulds o).

ss—nr 2]
=R aT),

AH=n F[T[ﬂi-) - Eil
(ii) 9T,

iy A =-nFE-PAV

- goo (i}, (i) wa (i) =83 HOR gme E)zﬂ@zf

(@) () w0 (ii) o®s=ms. (b) (1) wo (iii) @ (c) (i1} 200 (iii) @&

(d) Bog® (i), (i) 20 (iii) () gom (a), (b), (c) @1 (d) v BEns; B80S HNd? mm.

©

35. @30 oRemmd edmes 9eCmelid) 4 =% . 08 cod mBw vyl BBD 9 ewmis
wenm B ¢f

(2) 8 =®5 (b) 6 @R (c) 5 n@& (d) 4 @i
(e} gum (a), (b) (c) w» (d) BEqu B8O B wx



36.298K 82
E° =-0351V ge

I’hls)| b0, (53] 503" =-004V

mg el et ecs T Sed. &0 gﬁ@ma@@
KBS - 1+
Pb(s)+2Fe™* (aq) +S0; (aq) — PbSO,(s) +2Fe™* (29) wmeon S.01.8 RO 9

(2)-0.391V (b)-0.311V () 0391V (d)0.311v (e)-0.303V

B’ =022V By = 07989V
37.25°C@ Admcler ece 2 aum. 25 °C T AgCl(s) og
g0 um1 g&Rmos mol® dm™® om 6:5:253 DA (gesimd s@im) Dxed,

@ 132x107 @) 175%10™" (19510 (@) 2.75x107° (¢) 3.75%107"

38. @E0cud,

(i) O emivonSs oo a@xidmny,
(i) emie Hmnd OB &8 venBsl edxDn enfy egfiad.

(1ii) 23 8drd @8 csils edSo A00 uddnm comdearss eae
@338 Wy, :

gom (1), (ii) w (1ii) gobsd B goe Dxles,
(a) (i) wo (ii)} w@=ews. o () (D) wo (iii) w@& (e} (ii) zn (1ii) @R

(d) Buaa® (i), (i) wo (ii_i) (e} @wom (a), (b), (c) w9 (d) v BEnd; BBOE BOGE ==,

39. 8dpst amifu @Fio o8 dnn dmed,

(i) Kwh
(ii) kJ
(iiiyWh
geom (i), (i1} o (ifi) g=8=7 HDR ymum Dufess, : )
- (@) (1) wo (i) o@ess. (b) (i) =00 (iii) @R (c) (ii) w0 (iii) @R
' (d) Bag@ (i), (ii) @0 (iii) (&) o= (a), (D), (c) w0 (d) 20 BEmT BBOE Bl snm.

40. 99Bew0 @3B NBmD 2.5 kWh 008, 08 adu d8n 90m dmosned §8 Z
Swsis 5 kg @, #198ed i emded dnuine Dxless 2.5 kg @, D00ed s

emmtDn kWh kg™ wm dmm DEH Be guler),
(a) 0.50 ) 12.5 (c)0.33 (d) 6.25 (c) 1.00



1 When a magnesium wire is inserted into a solution of magnesium ions following reactions
may take place at the Mg(s)/Mg?* (aq) interface.
Mg(s) —— Mg’*(ag)+2e” (A)
Mg’ (aq)+2e” — Mag(s) ®)
(i) After some time the rate of (A) will become equal to that of (B).
(ii) Electrons involved in reaction (B) reside in the solution phase since Mg?* (aq) is in
this phase
(iii) Electrons involved in reaction (A) reside on the magnesium wire.
The correct statements, out of (i), (ii) and (iii) above, are
{a) (i) and (ii) only. (b) (1) and (iii) only. (c} (ii) and (iii) only.
{d) All (i), (ii) and (iii). (e) None of the answers (a}, (b), () or (&), is correct.

2 In general the magnitude of the potential difference created at a Cu(s)/ Cu’*(aq) interface
depends on :

(i) Temperature,

(ii) Concentration of copper ions.

(iif) Area of the Cu(s)/Cu’* (ag) interface.

The correct statements, oul of (i}, (ii) and {iii) above, are
(2) (1) and (ii) only. (b) (i) and (iii) only. ~ {c) (ii) and (iii) only.
(d) All(3), (ii) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.
3 Ina Daniell cell which is connected to a load
(i) “copper electrode is the (spontaneous) anode.
(ii) zino electrode has an electric potential which is lower than that of the copper electrode.
(iii) electrons flow from zinc electrode te copper electrode during the spontaneous cell

reaction,
. The correct statements, out of (i), (ii) and (iii) above, are
{a) (i) and (i) only. (b) (i) and (iii) only. (c) (ii) and (iii) only.

(d) All (i), (ii) and (iif). {e) None of the answers (a), (b}, (c) or (d), is correct.
4. The {onic conductor in & Galvanic cell '
(i) rcannotbe a solid.

(ii) may be a molten salt. ‘

(iii) may be a solution of an electrolyte,

The correct statements, out of (i), (ii) and (iii) above, are : A

(a) () and (ii) only. - (b) (i) and (iii) only. (c) (ii) and (iii) only.

(d) All (i), (ii) and (ii). {(e) None of the answers (a), (b), {c) or (d), is correct.

5 Inacell diagram

{i) asolid vertical line represents a boundary between two miscible liquids.

(ii) the boundary between two aqueous solutions may be represented by a dashed vertical
line.

(tii) the chemical species in a single phase may be written in any order.

The correct statements, out of (i), (ii) and (iii} above, are

(a) (1) and (i} only. (b) (i) and (iii) only. - {c) (ii) and (1ii) only.
(d) All (1), (i1) and (iii). (e) None of the answers (a), (b), (¢} or (d), is correct.

ta




6. In writing down a cell diagram
(i) always one has to find out the spontaneous anode of a cell first.
(i) one has to make sure that the spontaneous cathode appears at the right hand side.
(iii) in general, one does not need information about the spontaneity of the chemical
reactions involved.

The correct statements, out of (i), (ii) and (iii) above, are

(a) (i) and (ii) only. . (b) (i) and (iii) only. (c) (ii) and (iii) only.
(d) All{i), (ii) and (iii). (e} None of the answers (a), (b), (¢) or (d), is correct.

7. Acell is constructed by dipping a magnesium wire in a magnesium chloride solution, a

copper wire in a copper sulphate solution and bringing the solutions into contact through a

porous wall. Possible cell diagrams for this cell are

@ Mg (ag)| Mg(s)| Cu(s)| Cu®* (aq)

() Ma(s)| Mg (aq), CI" (aq): Cu™ (aq)] Cu(9
(i) Me(s)| Mg?* (aq):Cu** (aq),507 (aq)| Cu(e)

The correct statements, out of (i), (i} and (iii) above, are o ‘
(a) (i) and (ii) only. {b) (i) and (iii) only. (c) (ii) and (iii) only.
(d) All (1), (ii) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.

8 When a Galvanic cell is connected to a load
(i) oxidation takes place at the spontaneous cathode.

(i} electrons in the external circuit flows from spontaneous anode to spontaneous cathode.

(ili) spontaneous cathode is at a higher eleciric potential than the spontaneous anode.
The correct statements, out of (i), (ii) and (iii) above, are

(a) (i) and (ii) only. (b} (i) and (iii) only. (c) (ii}) and (iii) only.

(d) All (i), (ii) and (iii). (e} None of the answers (a), (b), (c) or (d) is correct.

9. Anode cathode and cell reactions corresponding to the cell diagram
: Fe(s)’ Fe”(aq) :Agt l Ag(s) , respectively, are
(i) Fe**(aq)+2e”~ —— Fe(s)
(i) Ag'(aq)+e” —— Ag(s)
(iii) Fe(s)+2Ag (aq) —— Fe?* (aqj +2 Ag(s)
The correct statements, out of (i}, (ii) and (iii} above, are .

(2) (i) and (ii) only. (b) (i) and (iii) only. (c) (ii) and (iii) only.
(d) All (1), (i) and (iii). (e) None of the answers (a), (b}, (¢} or (d), is correct.

10 The charge numbers of the cell reactions
(i) 2Al(s)+3Cu**(aq) —— 2AI**(ag)+3Cu(s)
(i) Al(s)+% Cu’*(aq) —— A13+(aq)+é Cu(s)
(iii) 7 Mg(s) +Ag*(aq) — 3 Mg“(aq)+Ag(s)

rcspectlvely, are

(a) 6,2, | (b) 3,3,2. () 6,3,2
(d) 6,3, 1. (e) 6,6,2.



11 *The charge number of the cell reaction A +B — C+ D is 4. If the relative molecular mass

1

13

14.

of the product C is 120, the mass of C produced during the passage of 2 faraday of
electrons is

(a) 120 g. (b) 80 & ) 30g (d 240 g (©) 480g.

Under a certain set of conditions it was found that the emf assigned to the cell diagram
Cu(s)‘ Cu®* (aq)(cl)EZn“(aq)(c!)

the same set of conditions
(i) the cell reaction corresponding to the cell diagram is spontaneous.
(ii) zinc electrode is the spontaneous anode.

(i) the emf corresponding to the cell diagram Zn(s)l Zn** (aq)(cg) iCu’t (aq)(ci ) ' Cu(s)
is L1V.
The correct statements, out of (i}, (ii) and (iii) above, are

(a) (i) and (ii) only. {b) (i) and (iii) only. (c) (ii) and (iii) only.
(d) All (1), (ii) and (iii). (e) Nomne of the answers (a), (b), (c) or (d), is correct.

Zn(s) is —1.1 V. We can definitely say that under

At 298 K and 1 bar, the electric potential (relative to some standard level) of copper and zinc

electrodes of a Daniell cell are 0.340V and —0.763 V, respectively, when the copper and

zinc ion concentrations are equal to 1.0 mol dm . The emfs assigned to the cell diagrams,
Cu(s).‘ Cu** (aq)'(l.O mol dm ™’ ] P Zn? (aq)(l.O mol dm ™’ ) | Zn(s) and

Zn(s)| Zn?* (aq)(1.0 mol dm™* }: Cu* (aq)(1.0 mol dm™* )| Cu(s),
at 298 K and 1 bar, respectively, are

(a) —1103V,1.103 V. (b) 1103V,-L103V.

(c) -0423V,0423V. (d) 0423V,-0423V.

(€) None of the answers (a), (b), (c) or (d), is correct.

A potentiometer was used to determine the emf of a celi. The lengths of the resistances at
equilibrium were found to be 25.0 cm and 30.0 cm with the cell and a standard cell of emf
1.2 V, respectively. The emf of the test cell was

(a) 1.2V. ® 15V. () 08V. '(d) 10V, (e) 13V.

15. Consider the following electrodes,

(@) Pb(s)| Pb** (aq) |
@) Pb(s)|PLSO, (8)S02 (aq)
(ifi) Zn(s)|H* (aq),Zn** (aq)

" Chemically reversible electrodes out of (i), (if) and (iii) ébove, are

16

(a) (1) and (ii) only. (b) (i)and (jii) only. (c) (ii) and (ii) only.

(@) All (i), (ii) and (iti). (e) None of the answers (a), (b), (c) or (d), is correct.

Half-cell diagrams of the silver/silver chloride, lead/lead sulphate and calomel electrodes,
respectively, are ! ‘

(i) Ag(s)| AgCl(s)| CI™(aq)
(i) Pb(s)| PbSO, (s)| Pb?* (acy)
(iii) He(0] Hg,Cl, (9)] €1 (aq)



The correct sfatements, out of (i), (ii) and (iii} above, are
“(a) (i) and (ii) only. (b) (i) and (iii) only. {c) (ii) and (iii) only.
(d) All (), (i1) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.

17 Ina silver-silver chloride electrode, the AgCl(s) layer is made porous to
(1) increase the surface area of the AgCl(s) phase.
(i1) maximise the interfacial potential difference.
(tii) bring about effective contact between the aqueous phase and AgCI(s).
The correct statements, out of (i), (ii) and (iii) above, are
(a) (i) and (ii) only. (b) (i) and (iii) only. (c) (11} and (iii) only.
(d) All (i), (ii) and (iii). (e) None of the answers (a), (b), {c) or (d), is correct:

18 A glass electrode
(i) is not a chemically reversible electrode.

(ii) may be made to be sensitive to ions other than H'( ag).

(iii) usually has a buffer solution in contact with the inner surface of the glass membrane.
The correct staternents, out of (i), (ii) and (iii) above, are

(a) (i) and (ii) only. (b) (i) and (iii} only. {c) (ii) and (iii) only.

(d) AlL(5), (ii) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.

19. A salt bridge
(i) may consist of KCl in agar.
- (1) 1is stored in distilled water when not in use.
(iii) does not contaminate the electrolytic phases of electrodes used in consiructmg the cell.
The correct statements, out of (i), (ii) and (iii) above, are
(a) (i) and {ii) only. (b) (i) and (iii} only, (c) (ii) and (iii) oniy.
(d) All (1), (ii} and (iii). (e} None of the answers (a), (b), (c) or (d), is correct.

20. Consider the following statements.

(i) A chemically reversible cell cannot have a liquid junction.

(i1) A Daniell cell is chemically reversible.

(iii) A cell without a liquid junction is always chemically reversible.

The correct statements, out of (i), (ii) and (iii) above, are . '

(a) (i) and (ii} only. (b) (i) and (iii) only, (<) (11) and (111) only,
(d) All(i), (i) and (iii). (€) None of the answers (a), (b), (c) or (d), is correct.

- 21 AG=-nFE , where E is the emf assigned to a cell diagram and AG is the Gibbs free
energy change of the corresponding cell reaction, may be

(i) derived using a thermodynamically reversible discharge process af a cell

(ii) applied to a cell with a non-zero liquid junction potential.

(iii) applied to a cell with a salt bridge.

The correct statements, out of (i), (ii) and (iii) above, are :

(a) (i) and (ii) only. (b) (i) and (iii) only. (c) (ii) and (iii) only.

(d) All (i), (ii) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.




22 Under standard conditions and at 298 K, the emf assigned to the cell diagram
Zn(s) ‘ Zn**(aq) ll Cu®* (aq)l Cu(s) is 1103 V. What is the standard Gibbs free energy of

Cu(s) + Zn’*(aq) — Cu®*(aq) + Zn(s) at 298 K?
(@) ~112.9kJ (b) —113.9k] () 114.9kJ (d) 113.9kI  (e) 212.9kJ

23 A particular cell reaction, at 300 K and 2 bar, has a Gibbs free energy 447.3kJ. Under the
same conditions, the emf assigned to the corresponding cell diagram is —1.545 V. What is the
charge number of the cell reaction?

*(@) 5 (b) 4 (© 3 (d) 2 (e) 1.

 *24 Activity of an ionic species
(i) is a corrected or effective concentration of that ionic species,
(ii) is unity in the standard state of that ionic species in solution.
(iii) has the units mol dm”*,

The correct statements, out of (i), (ii) and (iii) above, are

(a) (i) and (ii) only. (b) (i) and (iii) only. (c) (ii) and (iii) only.
(d) All (), (ii) and (Gii). (e) None of the answers (a), (b), (c) or (d), is correct.
. c . ‘t
25 Ina, =y, [C—JSJ, which gives the activity a,, of an ionic species X,

(i) cy is the molar concentration of the species X. ‘
(i) in general, the value of vy, depends on the particular ionic species.
- (iii) ¢ is always unity irrespective of the units.
The correct statements, out of (i), (ii) and (iii) above, are”
(a) (i) and (ii} only. (b) (i) and (iii) only. (c) (ii) and (iii) only.
(d) All (i), (ii) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.

26 - Activity coefficient, ¥ , of an ionic species X in solution, is
" (1) equal to zero at zero concentration of X.
(i) a unit less parameter. ‘ : S
(iii) unity in the standard state of that ionic species.
The correct statements, out of (i), (ii) and (iii) above, are

"(a) (i) and (ii) only. (b) (i) and (iii) only. - (c) (ii) and (iii) only.
(d) All (1), (ii) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.

-27  The activity coefficients of aluthinium and chloride ions, in a solution, are 0.75 and 0.90
~ . respectively. The mean activity coefficient of AICI; in this solution is nearly equal to
“*(a) 0.380 (b) 0.547 {c) 0.860
(d) 0.785 ‘ (e) 0.675 e '

28 For the cell reaction 2 Al**(aq) + 3Pb(s) — 2 Al(s) + 3Pb** (aq) we have (in
standard notation)

2 3 z - 3
. o a, . Xa RT a~., Xa
() AG=AG®—RT m{—;"—zi} () E=E°-— In[-——“?’ — }
A al,b2+ X aA] . . apb1+ X aA'
2.303RT a’.. xap,
iii) E=E"+ lo AL .
(. ) 6F gm':aib“ xal,



The correct statements, out of (i), (ii) and (iii) above, are
(a) (i) and (ii) only. (b) (i) and (iii) onlty. (c) (ii) and (iii) only.
(d) All (i), (ii) and (iii). (e) None of the answers (a}, (b}, (c) or (d), is correct.

29 At 300K and 2 bar E°for the reaction 2 A’ (aq) + 3Pb(s) — 2 Al(s) + 3Pb**(aq) is
~1.545 V. What is the value of [ 2 / a pb“] at the same temperature and pressure when E
assigned to the reaction is —1.4 V?

*(a) 4.15x10" (&) 515%10" (c) 625%107"°
(@) 525%107" () 2.41x107",

30 The emf of the cell
Mg(s) | Mg’*(aq)(a = 0.5)” Mg**(aq)(a = 1.5)| Mg(s) , at 300 K and 1 bar is;

(a) 0.014V | (b) —0.014V (c) 0.000V (d) -0.028V {e) 0.028V.

31. The thermodynamic equilibrium constant of the reaction
Hg,580, (s) + Cu(s) — 2 Hg(f) + Cu’*(aq) + SO2" (aq), at 298 K and 1 bar is

1.7x10°. At 298 K and 1 bar, what is the emf of the cell

Hg(9| Hg,S0, ()| S02~ (ag) | Cu?* (ag)| Cu(s) when the activities of copper and
sulphate ions are 0.5 and (.80 respectively.
(@) —0369V  (b) 0.669V (cy 0285V (d) —0285V (e) 0569V

32. Activity coefficient, y,, of an ioﬁic species, of charge number Z, in a&lueous solution, may
be estimated using

| AZ*4T
) lo ~AZT ) o =————+ (i) In{y,)=—CZ VI
() g(}’z) (i) g(?’z) l+aBJT (iii) (?’z)
where A, a, B & C are constants and 1 is the ionic strength of solution. )
‘The correct statements, out of (i), (ii) and (iii) above, are - :
(&) (i) and (ii) only. - (b) (Dand (ifi) only. -  (c) (ii) and (iii) only.
(d) Al (i), (ii) and (iii). -(e) None of the answers (a), (b), (c) or (d), is correct.

33 *The ionic strength of an aqueous solution of Ba(NO 3 )2 and NaCl is 2.75 mol dm ™. If the

concentration of Ba(N03)2 is 0.75 mol dm™* what is that of NaCl (in mol dm™)?

(a)0.25 b)050 . () 075 @ 1.0 (e) 1.625
34 Consider the following thermodynamic reIatlonshlps in standard notation,
applicable to a cell reaction at constant temperature and pressure, where E is the emf of a-cell and
- A is Helmholtz free energy.
AS = F(aEJ ' ii)y AH=nF T(E] E i) AA =—nFE PAV

(1 n 5T Fu) =n oT }. (ii1) =-n

The correct statements, out of (i), (ii) and (iii) above, are . '

{a) (i) and (ii) only. (b) (i) and (iii) only. (c) (i) and (iii} only.

(d) All(i), (ii) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.



35

36

37

38

39

40

You are given 4 different electrodes. How many different cells can you construct out of them?

(a) Only 8. (b) Only 6. {c) Only 5
(d) Only 4. (e) None of the answers (a), (b), (c) or (d), is correct.

Given that E° =-0351Vand E_ ,, | =-0.04 V at 298 K, what is

I'b(s)l PbSO, ()| 503 Fe' | Fe?*
the standard emf of the reaction?
Ph(s) + 2 Fe* (aq) + SO (aq) — PbSO, (s) + 2Fe’* (ag) ?

(8 —0391V (b)) —0311V (c) 0391V (d) 0311V (e) —0.303V

0

You are given that B .
Agfagai|ct

=02291Vand E® ., =0.7989V , at 25°C. The
Ag*lAg

6

‘solubility product of AgCl(s), in units of mol® dm™%, in water at 25° C is (approximately _

equal to).
(@) 132x107° () 1.75x 107 ) 1.95x107
(@ 2.75%x107° (e) 3.75x107*°

A battery may

(i) be asingle cell.

(ii) consist of more than one cell connected in series. _

(iii) be viewed as a device which converts electrical energy into mechanical energy.
The correct statements, out of (i), (i) and (iii) above, are

(2) (i) and (ii) only. (b) (1) and (iii) only. - (c) (ii) and (iii) only.

(d) All (i), Gi) and (iii). {(e) None of the answers {a), (b), (c) or {d), is correct,

Electrical energy may be measured in unifs of

(i) kWh () W (i) Wh
- The correct statements, out of (i), (ii) and (iii) above, are
(a) (i) and (ii) only. - (b) (i) and (iii) only. = (c) (ii) and (iii) only.
{d) Al (i), (i1) and (iii). {(e) None of the answers (a), (b), (¢) or (d), is correct.. -

A battery has an 'energy capacitj of 2.5 kWh. The total mass of the energy producing
chemicals in it is 5 kg. The mass of the other parts of the battery is 2.5 kg. The energy

' ~ density of the battery, in units of kWh kg™, is

(@) 0.50 125 (@033 (@625 (o) 100
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GinBso 2 e (i), (il), (i) oPw sppsseilsd Fiwimainat ,
(a) (@), (i) wrFyb (b} (@), (i) Lowggynd (¢} (i), (iii) wirgsghyib
(d) (i), (ii), (iii) omendand (e) ellemLasir (a), (b), (c), (d) sEmaEEID Lampuneneney
3 s QM QETESEILMEGD @ Lialwed Sao5sk
i) SGanm (silmbeniomen) Gy WBeieuryl gysib.
(i) Gty eeumlisr eiien(psssamaais @Gamphs 0EEHSHSID
@aTenD HTE  TaIML Qsmemig i L.
. (iii) &u_u[rgsmmr!sm aasp&,g,rréseﬁg‘eﬁsi? @ diyaiss Era Oasumulsdmha)
Wy Qi Bemniies Gosdaud .
Bular = sen (i), (i), (i) U spoéssatsd Ffurarsna
(a) (1), (i) wrsgyd (b) (@), (ii) wrgdyid (c) (ii), (iii) wrgslyb
(d) (i), (ii), (iii) oEwengseiib (e) elemi_mai (a)., (b), (0), () oEmaIGgIDd LempuiTaame
“4) - saaibasd geals ouieisL S

() 9r Semowrs Hmsspours
(if} 2@ 2 _lune Eméseomnb
(iil) BsiiugOunme ams smrrams BmHESaTD



GuwBsu = sien (i), (ii), (i) sy abpdsals afluraans

() (@), (i) gy (b) (i), (i1}) wrgglyd (c) (i1}, (iii) 1nd@pd
(d) (i}, (i1), (iii) ownanBgb (e) ellemLaer (a), (b), (), (d) SwpansSId Hemipunanene
5) SHEVEUTILILID eeiiled _
i BB, HEGD HHaSIN HaukiaEnsHamulsorar asma Semin

mensudg s Camlipamsy LIysiBasaminBhsiuGn

(i) @rend giosamjssepsslmiuianmem Sausms WhHs HmaosEsss
Cam_iganmsd Ly IpldlsameuinBd s eoTid.

(i) owEms g o 6er BFsnuod sopemen abSEMTE QUpRSsIID

GI(LPSHEUTID
BGua o sfiem (i), (ii), (i) oA smppEsefen sfurame -
() (i), (i) wrsgmb (b) (), (i) wrseyn (c) (i), (iii) orggimb
{(d) (i), (i1), (iii) @smengmit (e) alen_asit (a), (b), (c), (d) oG Tanpureaame
o 6) GEOGUEMTLILAD QRN ETEPHISUSIE0
b (i mﬂ(?ur@ub WEadsd &b @eifar SwrSanote SiBe o6
, &emiLpuIGsamiBLD:
(ii) SHLIT LT T ‘esls(Bg,m'_(B BUCNGISLILIGE OGS STa UGS EDS e
o_mBIGH5CaamH

(iii) Gurgeurs FhUBEILEL Syemwums srésrEela  HUTSMGhSEI0 LH
HEeausl Cuemay Sebanay

GuBso o_eem (i), (i), (iil) A sppEsalsd Ffwiraamea
(a) (), (i) wrggyd () (), (iii) wrggyo () (i), (iii) ey
(d) (), (i), (iil) semanggnd  (€) elemiaair (a), (b), (c), (d) ommsand Tampwrarsne
7 @@ SeVloTangl WS Sl whaldwn GCmmany samysedayst OGS L
Osrgauianmib, Osns snfow CeluFBuppd  sogsdeamer  ouApSSOLL L

Lanagglulagid smpssosEnhamiuls HaiGmad aaf ganfdpson  OFTEaasamu
IPUBHHINISHELD 2 (HEUTSSLILILL . BHEEaGSHANG FraHSIIDTa SaalenTLUILBIESET

@ Mg*(aq)| Mg(s)| Cu(s)| Cu* (ag)
() Mg Mg (aq), O (ag)iCu* aq)| Cus)
i) Mg(9)| Mg* (a0):Cu**(a), 507" (ag)] Culs)

Buolen o aieT (@, (i), (i) & sEpodsaisd Ffwmsans
(a) (), (i) wrh iy - (b) (1), (iii) wrggmb (o) (i), (i) wrgdnb
{d) (D, (iD), (iii) omendgmd () afenaa (a), (b), (c), (d) simarsgId Tenpuiraransy

&) SEEURNESD M HDEEG SensudalBibeuTs)
' (i) aurganorel SGHMgsd U AGWIHMD HenL GLgub
(ii) GleusFabnilsd o efren GeubSgenset siwmdeoran i@ ipeadmhes)
aurgamoner SCHTgikG LM ib
(iii}) - airgamorer  o@ain el swrdsrorer &GSTC. 9 Wi
sepSsaslet Bmhdeib



GioBev 2 efrar (i), (ii), (i) AW Sposssa sflursanea

(8) (1), (i) wrsdyw (b) (@), (i) oy (c) (it), (iii) wrgdlyd
(d) (1), (1), (iil) @EnaigEId {e) eflmLamerr (a), (b), (c), (d) wnm&Eb Nampursrene

9) Fe(s) Fe“(aq)EAg“"'Ag(s) &0 UL SEIsE iy oBam 6, sBsi
SEUGSTHEEHIGET (panmEuL
(i) Fe’*(aq)+2e~ —— Fe(s)
()  Ag"(ag)+e” —— Ag(s)
(iii)  Fe(s)+2Ag*(aq) —— Fe’*(aq)+2Ag(s)
GuBe o aiem (i), (D), (i) eydw anpibaeist Ffureameney
(a) (), (ii) rggmd (0) (@, (iii) wrgHnb (c) (i), (iii) wrsdmb
(d) (D), (ib), (iit) mengaib (e) aflemLasslr (a), (b), (0), (d) HEweNGBHD Nevpuimarensy

10) Ueiugpld srsbsniseallan gomsiamiss (penmBuw
(i) 2Al(s)+3Cu** (ag) —— 2 Al**(aq) + 3 Cu(s)
()  Al(s)+3Cu’*(aq) —> Al**(aq)+2 Cu(s)
(i) 7 Mg(s)+Ag*(ag) — §Mg*(ag)+Ag(s) ()

(a) 6,2,3 (b) 3,3,2 (@ 63,2 ) 6,3,1 (e) 6,6,2

11) A+B = C+D amib sressdes gup siewt 4 . C Banm sniapsssaimis
dlewiley 120 erafledr , 2 G BeosHgeimatlal UIFFalaiBuig o HamssiLGD C
B Fleniley wirg?
(@ 120 (b) 80g (c) 30g  (d) 240g  (e) 480g

12) | @6 il Osre Pubsmanseiteidd eeumd SmamyLLdsiHe,
: GUSSESSI I faefludsalms -1.1V S5
Cu(s)’ Cu“(aq)(c, ) EZn“(aq)(cz)I Zn(s)
[T g“g}jg‘,lmlrrasésanm&saaﬂgmg;{
{@ @ BT HRISGTI Ge0SHSTHBD SHLITSSTLOTMHTEL
(ii) BT& \feiteumu) SunBenione oGom’. o@D,
ii}  Yewugpd so aeruLsssaiu Bdalussalos 1.1V
| A, Zn(s)| Zn?* (aq)(c, iCu*" (aq)(c, )| Cu(s)
Buwlen o eren (1), (i), (il)) oW sppGsaiso Fflurersnear
(a) (1), (i) wrggmb (®) (), (iil) worgyibd (c) (it), (iid) g b
(d) (1), (ii), (iil) marggnD (e} efemLaar (a), (b), (c), (@) SENETSHHID LIen|purenensy




'|3) Gy, Bre owersels Gomdey 1.0 mol dm™3 BB Fwans BmsaEGnGurs 298K

Geutiuplsnsoufiegb 1bar sy péssdlan Liailusd seoib geiflsh o sen  OFln), BHTS
eiieunuiseflanr Weitsmpdhsd (pempBur (Fe munp 1wl gmjurs) 0.340V, -0.763V _
- ough. 298K Gawlumlsneouftepnd, lbar gywdsssieond tlswUBD H60 QDI BISEHSE
GilEHEbsT LG 18.8.af (panmGu
Cu(s) | Cu** (aq)(1.0 mol dm™>): Zn?* (aq){ 1.0 mol dm™ )| Zn(s)
Zn(s) | Zn?* (aq)(l.O mol dm™ ) {Cu®* (aq)(l.() mol dm™ ) | Cu(s)

(@ —-LI03V,LI03V. (by 1103V ,-1103V.
() —-0423V,0423V. (d) 0423V.,-0423V.
(e) Gl o sfen allsnLaser (a), (), (€), (d) @Evabhasblapurame

14) &eulb gpaninfedr el salmaamLg Sienfleusing SlpHSLwmel GEtTm
LWsUBSHSUILLEL  Seos@Eilaib, 1.2V 1l Gel s ealw  Huisssashsiaib
" gopleneouiled  Gemiulledr Bemb penm@u 250 cm, 300 cm g BEHESSH e
St L g. Bansanend Seudhdar Bsalussalang,

(a) 12V. ®) 1.5V. (©) 0.8 V. (d) 1.0V. © 13V,

‘15) Naireu(pId LOETeUNLIGENETS  SUHEIGE.

@  Pb(s)|Pb**(aq)
G)  Pb(s)|PbSO, (s)|SOI (aq)
@) Zn(s)|H*(aq),Zn’" (aq)

GuoBen o siter (i), (ii), (lil) e saprsseflsyd sflumsmEna

(a) (i), (i) wisgyb . () (@), (iii) wigdlnb () (it), (iii) wrg D
(d) (1), (iD), (iii) @EarHEID ~(e) allmLasit (), (b), (0), (d) omenbgid imipuirarana
16) Geusitel/ Qeueiiafas ¢ Gemmeanyr, LD / Fulgso@Lmm,  S@suminsd Lﬂaﬁfﬁurruhess!ﬂaﬁl

EDYEHSHE0 CUMTLILGIELET  (WpennEul
@ Ag()|AgCls)| C1 (aq)
i)  Pb(s)| PbSO, ()| Pb** (aq)
(i)  Hg(n|Hg,Cl,(9)| C1" (aq)

GuBeo o_siten (i), (i), (i) oW sEpuEsaisd Fflwranene
(@) (i), (i) wiggyid (b) (D), (iii) Wb (¢) (ii), (iii) g glrd
(d) (1), (iD), (iil) oEmangHND (e) slemLameanr (a), (b), (c), (d) @manhEId e puiiesmeal

17) Qeusart / Qeueiied@Gemrenyl. Bafeurulso, AgCl(S) ULeuD (BB emandSaiamio
2_mLWSTESII LS. o6,
(i) AgCl(s) smgmgulsh GupLiiLsTea SifsRluSHE
(ii) Ourgips SWssCapun el o FFfmantgd Ganaifoainsng
(iii) AgCl(S) BhGlb HissmyFd Oudmsbo@h Heniuis mﬂmmgﬂmmm
QETBensenl  gNUBHEIMSNG




B o_afsn (1), (1), (iii} AW sEHoBEaNsd FfluiTsreney

(@) (D, (i) wrsHye (b) (1), (iit) rowEBSmin () (i1), (iii) orgEmb
(d) (i), (ii), (iii) senemdbHId (e) eflem_wsii (a), (b), (c), (d) syMmenGbmud Llen|purTamansy

18) SEmTamTTly  Lelieuml  gefqll,
(i) Bramwen falwms Wehhsaemn)al Baiamusa
(i) HY grasorsmes saibs goaUoLasE:se o anisp
2_EMLIANS 2 (BEUTHS (LPIGUtDh

(ili)  eupMLITE @I STEIENH HMIFM EITILGG HIBIEUHTLY
Gaisalailer o s Geduyliy GeiEmasullsd @D

CuoGeo o sitem (i), (ii), (i) AW sEhpGseds Ffumsarena

(a) (i), (il) widgnb (b} (1), (iii) TGSz (c) (i), (iil) wrégd
(d) (1), (ii), (ii1) ienenHaHID (e) eflem st (a), (b), (c), (d) o@aEHHD anpumansmal
19 i 2 ULULTeuLD

(i) ganflsd KCl mé Gamemiggpsaeaond
(i) ureimeuded Gearstura emiFdagss Bild SLOUCED
BuamiuBLd
(iif) &EmMS 2 HATES] UUEIUGSSOIUL L (Hsisuriisafs
LAGTLEGGIITHET  DiOIHENSHEEMET  LOTHTEG®HeUSs0an60
. Guwbe = amem (1), (ii), (i) gfw shpdsais Ffluraemey
(@) @), (1) wrag b (b) (1), (iii) romgglyb (c) (i), (iil) omdEmb
(d) (), (ii), (iii) SimangEID (e) elamiasii (a), (b), (0), (d) S@aEbgD Hepuranme

- 20) (i) Bremuanfaiurs WBEhheaiend 2w Soh G Hrasshdlmus

GisITemitlg (& S (LPIQLIT S| _
(ii) Loafwsd seod @i Breuadaiure Wepb SEED 9 _mLig
(i)  Sresspdomws GETeRigyns @@m &b aliGUTIpGID
Brsnuefgung Bephasaieno 2_mi g
BB o_aem, (i), (ii), (ill) Aw sEbpEsaia shumaTmal
(a) (1), (ii) gy (b) (1), (iii) 1omgEd (¢) (i), (iii) wirgeiyo
(d) (i), (i1}, (iii) oimendgnp (c) eflemLasit (a), (b), (), (d) oEm@BHD TmipLTaTana

21 AG=-nFE , @i E seoamiu_ssss ehsssst Loule g, «f, AG

@GUALL. srésdsdaEiiu Sufla swrdar F68 wampd , BFFweHLTG

(D) sl geiflel Gauty Gudsalusd Fhlwrst Behihseanin
2 LW GnéasF OEFwsiipanp gaenn o LGSl Sl
Gl gl

(i)  ysfuwsp Frasehsl SPSIHEMEWELL D ETIIHE
ArGuiralésslit@n '

(iii) e Oyourend geafamemumLL S @ambe SrGwrassiLbin

GuBeo o eiten (i), (il), (ili) & amppEdsaisd sfuraremsy
(a) (1), (ii) wirgLmb (b) (1), (iii) wigind (c) (i), (ii1} o glyd
(d) (1), (iD), (iii) manggid (e) ellewiaer (a), (b), (c), (d) o@amSED mpLreimey




a

") Punupsmamseagp 28K Gauiensoullsd Lisiteupid

SBEVELEIILI_ &) hith & @ﬂﬂé}@!é’:ﬂil‘[f_u'_IUI'_L. . §. al 1.103V S0,
Zn(s)| Zn** (aq)] Cu’* (aq)’ Cu(s)

298K Qaniuplmevutsd sl BhsSSE Biuns Sldler surdan
Fad wrg?

Cu(s) +Zn"*(aq) — Cu’*(aq) + Zn(s)
@ ~129kI (&) 139K (o) 1149 () 113.9K) (e) 212.9kJ

23) 300K Geutifenaouigynb, 2bar SlpSEHBIID @il L BEHFHMEEID qeim 447.3k]
alldflelr s g glaniig Gasrenngms S, ©9Gs Pubsmansaflsiia) o flui e
ENTUL GG GiGSSET LU . 8. el -1.545V qugb. HWEETSESS gim

alemr Wwimgy? .
{a)5 (b)4 {e) 3 (d) 2 (e) 1
24) gwaﬁr&@: eeinfielr QEmAHNG
(i) SislleuLaERar gl Smin Sieve0g aflsnesthdmemmant
Gianfleurgib
(i1) SIFNED  SIGUEULISIEST ML BlemeuuTtsh Bmesesib Gurgl eaniiigs
: FIDGITEH LD

(iii) mol dm® GIEnIth  Snalanend: Gl e (Betsi.
Gl = efren (1), (ii), (ifi) QLB @Eipssailed Ffluroraney

(@ (), (i) orsgpn (b) (D), (i) wrsamp ,
(e) (i), (iii) gy (d) (), (ii), (i) omangmb
(e) CuBsv 2 _airen eflemi_gsir (a), (b), (¢} (Domagan Nenpuwirensme
25) dy ="/x(%§“)= SIGNILD  &FLDGHTLITH g]wsﬁwﬂg}j X Beng GsmAmung ay Bamend

SGAMDH
: (1) Cx awim angy X Bangl apsuf Gamleurgth
(i) Gurgialsd  Tx Sair Gumpnomemd @pflind L SleiTgaien
s B b
i) O QTG Deodled shdlufpharg , aiGLTEID
REMIBGE ST Bumdgib
GuwBe o _sien (i), (ii), (i) eyl sappdsefsn FflLiTemsmay ‘
(a) (@), (i) wrsapd (b) (i), (iii) wrseyd (c) (i), (iii) wra o
{d) (@), (i), (i) SIEnFgEID (e} elsm_asir (a), (b), (©), (d) oEmargmib Uem|pwirenenay

26) smysaled ouusiamp X Seg QEMBHLTL B (@ amstb Yx

(1) X @ar ysflu Gemeded UrAlussiae soars
BuEsh

(ii) SISHD NG FIT oMLTED

(ii1) SlsLoeisnfaE Huiodenaonisd PMBGEF  FL06HTELD




Cubev o siten (i), (ii), (jii) SIS salipidsened Ffliumananay

(a) (0, (ii) By (b) (1), (iii) o (c} (i), (iii) wragnb
(d) (i), (ii), (iii) SN GHEHID (c) elmLaai (a), (b), (c), (d) Simarhaid eipuirensne

27 SMIFe0, anied smuiafiui, GBenmmany1.  ousiseer GBmABUT G
GamskiSaT (WamGu 0.75, 0.90 UG, Bd smmysadsn AlCly @it
snafl GsrAbun @ daeamah ledtaumsusorauin st AHMNG S LI
FLOATeR:  SMewIlILFLD

(a) 0.380 (b) 0.547 (c) 0.860 @ 0785 (o) 0.675

28) " Ulsiiaummid  sa0hsThEsHMhe; 2Ai3+(aq) + 3Pb(s) —» 2 Al(s) + 3Pb2+(aq)(ﬂu_lwet
GO 1960 2 sfieng)

a’ + xa; RT a’ 5 xal
(i) AG-:AGD—-RTIH[HJ_ (i) B=E0—— At m |

apbz* xay, 6F aibh xai,
o 2303RT aj,, xap,
(i) E=E"+—"——jog [L——-J
6F 10 f]h“ xai
GinBev o _giten (i), (i), (i) ey anfipdaaied Ffumamamey
(@) (1), (i) wragnn (B) (), (i) wrgEnD (c) (i), (iii) omdayb
(d) (@), (i), (iii) SanTEitD (e) elmLaar (a), (b), (), (@) omamdznb Wenpwimaorsment

(29) 300K Qm:l:ug;‘]smsoujgym, 2bar sj(paEadHaD Lisiteugnlb
- srEsg@nefiu ED —1.545v &L, ‘
2 Al**(aq) + 3Pb(s) — 2 Al(s) + 3Pb%*(ag)
OIBs Geuliuglene, siphas mLbgamanufer &yp BT B HHNNG 6
GbHIEST LG E=-1.4V araullat [ail,,, /_a:,bH] Betir QumITEND Witgy?

(@) 415x10" (b) 515x10" (c) 625x 10" (d)525%107™"  (e) 2.41x10715.

(30). BODK Cautumplensuullgond, 1bar Sissddand Ui SOGSIHESHE 10800 wirg?
' .Mg(s)’ Mg**(aq)(a = 03) ” Mg (aq)(a = 1.5)’ Mg(s)

(a) 0014V (®) ~0.014V () 0000V - (d) —0.028V (&) 0.028V.

3N 298K Geutiuplensoullauh  1bar 3]@$5§J_®‘1@1m eIaUmID  srdhad e
GBal@ussaium F el wrgfla® 1.7 x 109 LD,
Hg,S0,(s) + Cu(s) — 2 Hg(¢) + Cu®* (aq) + SO2™ (aq)

298K Geutilameouiisd 1bar SipbaSHNND Gy, Fe0BuBy o
e AhuTBasst wepGw 0.5,0.8 QB BB DBLTS esugptd E: VT e
B 8. & wrg?

He(9| He,50,(9) |07 (aq) | Cu®* (aq)| Cu(s)
(a) - 0569V (b) 0.669F (c) 0.285Vv (d) —0285Vv (e) 0569V




32) brEsmygalsh gmm e Z sy o eien ST pesilai
Ligmfinur Gdgensb , - 72 Ganan Uleliaumawensubilanien staumnilsner]
uwsEUBSg  walii_somb

AZ* V1

W log(y,)=-AzZNT (i log(yz)=—m

(i) In(y,)=-CZ? VI
Bmg A, a B, C asien wnfeisst, I amrseds swasuedan
BB o afen (i), (), (i) ey sppssaiss Ffwrmame

(a) (1), (ii) wrsLyin (b} (1), (iii) g (c) (i), (iii) wigsehiyid
- (d) (i), (11), (iii) DI HSID (e) ellemaeir (a), (b), (c), (d) DENSHID  LNenDUITEIsDeU

33) Ba(NO3)y spuyb NaCl suytb Qe Brdsmyralal sweamalamw 2.75 mol dm™,
Ba(NO3)y @air Gapile; 0.75 mol dm™3 arailent, NaCl @air Genley (mol dm™) wirg?
(a) 0.25 {b) 0.50 (c) 0.75 (d) 1.0 (e) 1.625

@x

34) o Gasiumlsnsoulgyb, wimpr SWPEEHINID SSHETEHD @elmibEL
- pGurAlEsiuL dangur fleo GauciL Bussailwed GienjLser Bluiws
- @niudligsd #Blp syiiuc Beiremenr. By E sadsda 0. G &,
A=Helmholtz @&t swrgam sod

i AS= F(EEJ ii) AH=nF T[E'E;J E
.(1)_ =1 aT). (i) AH=n e P—

(iii) AA=-nFE-PAV
- BB o eien (i), (i), (i) g abmbaaist Fflratena
(a) (i), (i) wrsgmp () (@), (i) 1ongheb () (i), (iii) wrggyib
(d) (1), (ii), (iii) oEmeangsib (e) elemLaseir (a), (b), (c), () SEMGHEHID  en [pUiTeTamay

35) e mMsEnsE 4 Goupur L AseISsT ST @sTienen.  Beurilenet
-2 LUGWIESHES o BISeTed ahSmea Gaur L Seomimemer 2_(HaNTSE
o Wiglyb?
@, (@) 8 wrsdnn (b) 6 gy () 5 wrgdnd  (d) 4 wrgFyd
’ (e) BB 2 _siwm (a), (b), (c), (d) @ed Siemanggib Den|puirareney

36 298K @b E°
) 8 Pb(s)| PbSO, (s)] 502

ST Beitens) eiteurplh e e Bwwo 8. §. aff wrs?

=-0351VvV , E? =—0.04V aeng

Fe“l Fel*

Pb(s) + 2Fe’* (aq) + SO (aq) — PbSO, (s) + 2Fe’*(aq) ?

@ 0391V () 0311V  (c) 0391V (d) 0311V (¢) 0303V



o e o _— o
37 25°C @geb EA::IAI;CEICI' 02221V | EAg““|Ag 0.7989 V aang syl {Gelreng.

- igfe 259C @e ApCl(s) @ sardus Qupsstd mol’dm™® aaubd sEEsD
(LGB L Foams) wrg?
(a) 1.32x107° () 1.75x107"° (c) 195107
(@) 2.75%107° (e) 3.75x107"

8) ubpf e
@) ghHenmd HeIDTE Gl HH&EITID

(ii) an Garigrs Senesdalul Bsiien gepag GuomunlL.
HEORIGENETIS (B Temig(maEe0mD ‘

.(iii) BeFsHamu Quiiipamn F&HWLTES WIHEID HHEILTE

(Wi 2: 22V f1
GwBso o arsr (i}, (ii), (i) A sppEsaist Ffwirssne .
- (a) (i), (i) wrdgnb (b) (1), (1ii} . ovGd {c) (ii), (iii) wrginb
(d) (i), (i1), (iil) oemenHID (e) elemLasir (a), (b), (c), (d) oEwendEIDd LlanipUwiTessnsy
. 39) . BeiedSomw amiph opgsais aabfisd serellerb?
H kWh
(i - K
(i) Wh

l:GLDGED a_giten (i), (i), (ill) s owbpssaish Ffluraramey
- (a) (1), (i) wrggyb (b} (), (i11) wrdgmd
(o) (i), (iil) Wwiglyib (d} (@), (iD), (i) sEmangad
(e) GuBm o der aleLssi (a), (b), (), (d)oenmidsib Napiiratsme

. 40) @F uppflureg 25 KW h eab séHs Caressnamsubmss OosramnBearang). o
-, B_glen . FHMWL 2 HaTSGD apsaiar Gords SHamisa) Skg gi@b.gamsmu
: uipfulelr gemain apseflenr Sanfllay 2.5 kg ayas. ubpiulla 68 SIS ﬂ
CkWhkg™' aamib seodeo wirs? g

(a) 0.50 (b) 12.5 (c) 0.33 () 625 (e) 1.00

10
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38.a
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