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THE OPEN UNIVERSITY OF SRILANKA

B. Sc Degree Programme — Level 3

Final Examination Paper —2017/2018
CYU3201 — Basic Principles of Chemistry Il - (PART B)

(02 hours)

INSTRUCTIONS:

¢ Part B — Three (3) Structured/Essay Type Questions (Recommended time 1 hour 30 min).
Ogwen 0Ow gy BB 88D . (BSed@n macw e 1 Sxxd 30)

¢ Answer all questionsin Part B. B emidend 8wd® ydmded BEnd wuwsinm.
e Submit the answer scripts for Part B separately. B emdetd 881, uvnn eDH® @d8w gnd.

Gas constant (R) = 8.314 J K- 'mol! Avogadro constant = 6.023 x 10¥ mol™!
Faraday constant (F) = 96,500 C mol~! Planck’s constant (h) =6.63x 10347Js
Velocity of light (¢) =3.0x108m s™! Standard Atmospheric pressure = 10° Pa (N m™)

Mass of an electron = 9.1 x 10-3lkg

2
AG=-tFE [=05xY¢,Z  log(ys)=-22 J1
i

1+aBJI TN TF

Data: A =0.509 dm¥? mol™? aB =1.25 dm** mol™?
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(D

cB@mEDe 8do DOEm® 88 wnew vwn BewsT GmIded, guddd ecma g €O (a)
ew (b) ecsn »® mdxsin. .

(2) 880 (V) & 6880 Adednle cdeands encEds? 08z (T/K)

(b) u880D (V) O 888D cdemnIbu eaEBud gam B8 (T/°C)
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= gmne) @008 e el gfse OO dhme edcme WOE.” 88
e Bt wosim.

(a) w&es? Doy RusBwm (08800 =2.15mL, 8w =740.2 mmHg, cdemsdde
=17°C ) cdemsfde O5md BOmne 00 gred ® Bund udufd, 880 2,21 mL
el gesadene SO0 scHdm @& Diged ghwm cdamnbe ( °C 08z ) vemme
WSBIB.

(b) Bwm Bdmed & Bdds Dy uGrmen cdeaside ecgen medd, Diged
5800 @l o e? :

(1) () Ben cdeasded?, anBuss), »HBYus vv SCu® Dy ewdc (850 gom

‘B) O
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(a), (b),

EETD) aReq) eedte amaDed &880 g eDns Fhn ¢g 8duvm gisinm.

() Sogg geROC DRvem edow ggm BWTRe wde edme Dxles! ometde B
emSewns! vwers. (cmen 35 )

msed Boned ugd BHeded ohnde gmans etus mC o8 gi.q BoE® og
weBIOBTH.

Bame 3.50 atm e 10,00 dm? 80 podned vdBm oBubes Sy 09c 2.0
OB cdenntDe 227 °C odDs gmsddn $380mB gedemend mtme ed. Of

95 Bm Bwm 886D mors WBmd SR/2 ecen 2 ¢n. 0@ Bwdlw wem @idwvm
cdamdte q,w, AU v AH. omme @osiz. (cmer 65)

(Yew (d) wm 8uE® emdddEd 8E€nc, wuwsis. |

(a) OoEm Sewwmw BEDe glvemed 8, wodnm Dm swn e 8T gewed Deder? @t ¢7
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(b) omnd yBBwds sewm 27 °C & Bym Bwdws  5.70 x 10° mol”dm’* s O gmd 7°C &
Begmo Bew®c 2.85 x 109 molldm’ s @d. '

(e®® ¢dennt® skhns et vBum anfBe (B) v gdd eife wbme (A) Honosy
20 comEamae mosTm,)

() E. oemme mcsim. (R=28.3141mol? K?)

(ii) @w® owmmw ese;aoﬁ ewoees Bdmiee O HmOsTH. (cmem 16)

©) AP odm eog ghBmdnsf od. 27 °C. 8 028 yBBwid wewo Bym Hena
3.5% 10*  mol! m? min'! eges Béews »S apm.
{i) Pwm BB D sew Beym 8mwdese , 90D enm wolm WS Eazlm.,

(i) A B quo®wm eosteese o mol dm® ww i, mecwemd vy BB mg eovigee X
mol dm3 58, amymEn Begow B®MmOe svD GESLd YEne M O
X

a(a -~ x)

2 8 cdetted? a = 0.50 mol dm? oD »®, 08 yBBwed gbd 80 mce R
mSsID. - (emes 24)
(d) Begedd Pt geceddduend Cl (aq) gum 88w gbemwem 80, OnEd 1.5 bar 80mw wO@s

HeeiBs! Digd Jacm e 6 A ©® § gecaledDw otz 8. D¢ O 8o X**(aq) awm
afeq BBw eheamem X ocfyn now BFH, B 07 gecelitie me aim. gondd, A
ww B 8 b, cDe onds gpidoss’ 8Bemmd wd®anld »0 emden wes 8. A
o B 9¢ gecmeidd Bude BEedExT 1.50V ew —1.60V 30 8¢ dwxst @c g,

() gecHeddDum, gocHloddt) Bndw a8 edrin,

(i) B.00.8. BEe®&2I 1.50V e —1.60V D 058002 emde e00sy Eusis.

(iii) BegDo BB=T enee ¢ omdse wgwe emde. wlnm Sesis. ,

(iv) gwn (iil) D emDend wews! »E ewds SOVHD Gec e EE) gﬁ@éaa, @y endE)
88D oy ends giFwd Bwsln. . -

(V) 98 scws! me ende BBl wedfu e ead RO ¢7

(vi) poom (iv) 8 wewsi me emds 5B wd dD6-B84R0 8gedq , t5Dw-Bd0D By ornedq

wsizm oy edOBs wewst mrTm. ‘ : (cmem 50)
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03. (a), (b) e (¢) axndxs! Ben® emdd eewmmd BEnC ecwsis.

() 25°C,2,PewQmog Ag(s)

Ag,S0, (S)|SO§“ (aq) ©» peceddd ecmel Byedn wigm

G2 Pew Q 8 ododd qgum wmsicems BEeOEs 0.1moldm™ oo 0.01moldm™ oo

amnc® By P oy Q b oudnded ©8s) 05D S emdsn e 8 &8 P §

eI Bewde 0.710 V 50 emm oo .

(i) P8 gocddeldd Budwd gipe ¢bd yBHwid (208m aemdwd ) sgywst mdms.

(i) P 8 gocteldd Buwdwd gae o o740 admdwms Gw 08 g-g Bue® v ngsisin.

(i) Q B gecfeddd Bwde vemn MO, 08 pemme BESD VB vrive cLBELD
escwsy mOBIB.

(iv) 8o B8 eoemy ¢ emdved 8.60.9. aaqem Aoedme gor Eme WOBID.
(cme30)

(b) 298K, & Xeow Y, 29 @ Budst ecocomnsf A2+(aq) Electrode potential/V

48 ow B™(aq)88s gbe emd owmeon ‘
BwD8Bm gm®wvan B¢ mom & o 8epedn!
A*(aq) gPwmw @B titrand ecese aem B

BY(a) am®Bne ecse ewe onfero. gm@ins
88§ w@ed Dned

A™(agq)+B* (aq) > A* (aq) + B* (aq).

gm@inme Bemdm DO &8 Bgdxsd Pt.@dﬁf e aNONELa
dEodzmed (525®:8med) B (mced
poemediRent wdded@n (reference) gecmteddtde

12.00 24.00 . 48.00
Volume of titrant/cn’

PEs ewd) gecHedi®) Bwd ewiws osizn 2. Buy

@¢EcHN® gu@Bmed 24.00 cm’  oB®em  ewic

osers ¢. swm emdnc; Henwsl §gl-g OuidwBsy
Ceom g, Y Bubo caos) eg@@atszﬁb@ca Gres

esOwemns? ensIDE.
AMaq)+e — A% (aq) Edpe = 1.0V
B* (aq)+e” — B**(aq) El, =08V
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(1) Y Beado 88z emn mom @¢ gm@am ei@d 12.00 em’ e 48.00 cm’ § 80, Pt

el pereds) Bl gowst @ ¢d &7 »'5idd w®mdae wlm »d dRed
BEnS wombry swesim,

(ii) X Bud eded PE nol geceddt Bwbiud o280 am@wmed =880 wmeaw
am@iom gEdded ¢g wdvms glsim. 8ded G wlwesl swm ¢ L8
eesTDsIm.

.
() guim criencd? dmn BOD Gt em®wm 88D, em’,

B) avin cHesed en®wm 88dsT gl dnn me OO g oo Svdae
(a8 gxim cwlenn) _

(V) et clfesed cihonrl an@ism 88800 ecpamun dnn me 80 cream
pocedds Dnbw (grin criesed ecpeny)

(Cmen 50)

(c) Bl -0gd/O8H ewde, Buane Dnows? gle wBe BHuedm GdCumnwsid widm ob. O
emdedE Bedm poctedid) gfBw e O8 w®8» gecEeldd) Bwdus! ¢ ednd vom &
g1,

Zn*(ag) +2¢” — Zn(s) Bl =—0.763 V
Br(aq)+2e” —2Br (aq)  Ejy =1.056V

Bz Recsfeld Boysl Bledes 00, 8ol vy mdsT no O &= enfeed BEeOET waen
@ O gowst e,

230 &3880en mESBTH oDm Briw 0af@idd emde ule aulBe odth H8e® cunw ece
o8z woB. ©0° emfved Bn-cgf0d8 ends 200 =f OBemrmd odd ermaced ed®AsIR
WS @D, OP mESusd wEied G Dl need 00 A Rem b ¢80 enduews @&
®B.

25°C 2 090 omfuw ad®®n »0 wden Boomos @0 comFome 3 svD gdenDED
B8Eno weartm. [em.e.e.: Zn=65.4 sy Br=79.9] ‘

(i) #Dw-B2R aremvdd), mend® vy emds uBHw Besim.

(il) ewdved 8.m.0 (Bdedfe gow) &8 Huwmbdtw & g 0 ven neame mows.

(iil) ©®® »&ESsTD @EIDD emdsr B8sT BLWYY (3¢ EE VHBBG WOBIB.

(iv) gwn scos’ @Sc&o@@@:ﬁ & omfew ne 8078 ecfve ovd cssz@zsf ¢, dmmIs DrTene
wsTs owy DS vews Hostn). 68 codum eDnws 6wl BHm® DB 6B®® mols™

@ Smm DEsT wenmw »OSID. (cmeq S0 )
BEWO® D8,




THE OPEN UNIVERSITY OF SRILANKA

B. Sc Degree Programme — Level 3
Final Examination Paper —2017/2018
CYU3201 — Basic Principles of Chemistry I - (PART B)

(02 hours)

INSTRUCTIONS:

e This question paper consists of two parté (Part A and Part B).

s Part B — Three (3) Structured/Essay Type Questions (Recommended time 1 hour 30 min).
e Answer all questions in Part B.

e Submit the answer scripts for Part B separately.

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

e You are NOT allowed to keep Mobile phones with you during the examination. Please switch
off and leave them in a safe place. '

Gas constant (R) =8.314 J X 'mol! Avogadro constant = 6.023 x 1023 mol™!

Faraday constant (F) = 96,500 C mol™! Planck’s constant (h) =6.63 x 107345

Velocity of light (¢) =3.0x 108 m s Standard Atmospheric pressure = 10° Pa (N m™)

Mass of an electron =9.1 x 10°'kg

_AZNT
1+aBv1 T oF

AG=-tFE 1=05xY¢, 2> log(v.)=
. j :

Data: A =0.509 dm¥? mol™? aB =1.25 dm¥* molV?
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Part B
{(Recommended time 1 hour 30 min)
1. Answer all parts {(A) and (B)
(A} (I) Sketch graphs and label them as (a) and (b) to show the ﬁariation of volume (V) of a fixed
mass of ideal gas at constant pressure with temperature as given below.
(a) Volume (V) vs absolute temperate in kelvin (T/ K)
(b) Volume (V) vs temperate in centigrade (T/ °C)
(c) “When the curve/line drawn in (I) (b) was extrapolated to zero volume (volume = zero) it

always intersected the temperature axis at the same point”. Explain this statement.

(I) (a) A sample of hydrogen gas (volume = 2.15mL, pressure = 740.2 mmHg, temperature = 17
°C) was allowed to expand to 2.21 mL by increasing its temperature while maintaining the
pressure at the same value. Calculate the final temperature of the gas (in °C). |

(b) The temperature of a fixed amount of gas was doubled at constant pressure, what happens

to the volume of the gas.

(III) (a) Sketch the Probability density versus Molecular speed of Oxygen, Nitrogen and Helium
| molecules (having different molecular weights) at constant temperature.
(b) Briefly expiain how the average speed of gas molecules changes with molecular weights.
(35 marks)
(B} (I)Write down the mathematical expression for the first law of thermodynamics and define all the
terms in it.
(1) A sample of 2.0 moles of an ideal gas initially at 3.50 atm in 10.00 dm?undergoes reversible
and adiabatic expansion until its temperature reaches 227 °C. Calculate the initial temperature,
dq, w, AU and AH. Given that it’s molar constant volume heat capacity is SR/2:% |

(65 marks)

2. Answer all parts (a), (b), (c) and (d)
(a) What do you understand by the following terms used in the study of Kinetiés‘?
(i) catalyst
(ii) an elementary reaction
(10 marks)




¥

00337

(b) A certain reaction has a rate constant of 5,70 x 10~ mol-'dm? s'! at 27 °C and a rate constant of
2.85x 109 mol'dm? s at 7 °C. [Assume that the activation energy (E,) and the pre-exponential
factor (A) are constants in the above temperature range.]

) Calculate E. (R = 8.314 T mol"' K1)
(i)  Name the equation used in the above calculation”

(16 marks)
. (¢) A — P is a second order reaction. Rate constant for the above reaction was determined to
. be 3.5 x 10* mol'! m® min-! at 27 °C.

(D) Write down the rate equation for the above reaction using the standard notations.

(ii) When the initial concentration of A is @ mol dm-3and the reacted concentration after time, t,
is x mol dm?, then the integrated rate equation can be expressed in the form

bt =2

a{a—x)
Determine the half - life of this reaction at the same temperature if = 0.50 mol dm™

(24 marks)

(d) A student prepared an electrode, A, by passing chlorine gas, under pressure 1.5 bar, over a
platinum electrode inserted in a solution of CI”(aq) . He prepared electrode, B, by inserting a rod

of metal X in a solution of X*'(aq) ions. Then he prepared a cell by connecting the solutions in A
and B using a salt bridge. He noted that the electrode potentials of A and B to be 1.50V and
-1.60'V , respectively.

(i) Define the electrode potential of an electrode.
(i) Write down the cell diagrams whose emfs are equal to 1.50 'V and ~1.60 V, respectively.

(ﬁi) Write down a cell diagram for the cell prepared by the student. _

(iv) Write down the anode reaction, cathode reaction and the cell reaction for the celi diagram
you have drawn in part (iii) above.

(v) What is the charge number of the cell reaction you have written?

(vi) Giving reasons, state whether the cell reaction you have written in part (iv) above is

spotitaneous or not.

(50 marks}

1
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3. Answer any TWO (02) parts out of (a), (b) and (c).

(a) At 25°C, a student prepared two Ag(s)‘AgZSO4 (s)’SO%’ (aq) électrodes, P and Q. The

sulphate ion concentrations in P and Q were 0.1 mol dm™ and 0.01 mol dm™ , respectively.

Then she prepared a cell by connecting the solutions in P and Q using a salt bridge. She found

out that the electrode potential of P to be 0.710 V. .

(1) Write down (in standard notation) the half reaction that corresponds to the electrode
potential of P.

(i) Write down the Nernst equation for the electrode potential of P and identify all the
parameters in it.

(iii) Calculate the electrode potential of Q.
State the assumptions you make in !:he caiculation.

(iv) Calculate the absolute value of the emf of the cell prepared by the student.

(50 marks)

(b} At298 K, two students, X and Y, conducted potentiometric Electrode potential/V

4
titrations using an aqueous solution of A*"(aq) and an aqueous

solution of B* (aq) . One student used the solution of A%* (aq)

as the titfand and the other student used the solution of B** (aq)

as the titrand. The titration reaction was

A* (aq)+B**(aq) —> A¥ (aq) + B** (aq) . They determined the
q q q

electrode potential of a platinum rod immersed in the titration 1200 2400 2800

Volume of titrant/cm®

vessel (titrand) during the titration (using a calomel electrode as
the reference). They both used 24.00 cm® of titrand for their titrations. From a‘book of

constants they found the following information. The titration curve obtained by student Y is

shown in the figure.
AMaqy+e” > A (ag) - Ely=-1.0V

B*(aq)+e —B*(aq)  El=08V /
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(i) What are the values of the electrode potential of the platinum rod when the volume of
titrant added by student Y is 12.00 em® and 48.00 cm?®.

 Briefly explain your answer using the Nernst equation.

(if) Sketch the electrode potential of the platinum rod versus the volume of titrant obtained by

student X. On your sketch, clearly indicate the following .

(o) Volume of titrant added at the end point in cm®.

(B) The electrode potential when half the volume of titrant as at end point is added (haif

end-point). .
{y) The elecirode potential when double the volume of titrant as at end point is added
(double end-point).

(50 marks)

Zinc-bromide batteries are used in large scale solar energy production facilities. The two
electrode reactions with their standard electrode potentials are shown below.

Zn**(aq)+2e - Zn(s) Ejge =— 0.763V

Br,(aq)+2e” —> 2Br (aq) EJ =1.056V

The electrolyte is zinc bromide. Zinc and carbon rods are the negative and positive terminals of
each cell, respectively. _

A small scale industrial plant uses a zinc bromide battery as the solar energy storage devicé.
The battery has 200 zinc-bromide cells connected in series. During its night shift, the industrial

plant draws a constant current of 60 A from this battery.

Assume that the battery is operated under standard conditions at 25°C in answering the

following questions. [Relative atomic mass: Zn = 65.4 and Br = 79.9]

(i) Write down the spontaneous anode, cathode and cell reactions. .
(ii) Calculate the (absolute value of) emf of the battery (under the conditions it is oﬁefated).
(1ii) Calculate the power delivered by the battery to the industrial plant. |

(iv) Giving reasons, state whether zinc (metal} is consumed or generated in the battery in the

above mentioned application and calculate its rate of consumption or geneération, in units

of mols~. - (50 marks)

“ﬁ
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AG =—-nFE 1:0.5xzcj zjl
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Data: A =0.509 dm*> mol™¥?

18314 JK ' mol’!

I}

6.023 x 10% mol™!

= 6.63x 10 Js

= 3.0 x 10% ms™!

10° Pa (Nm?)

= 96,500 C mol”

9.1x 107 kg

AZANT

1+aB\/I—

log (Yi) ==

aB=1.25 dm*? mol 2
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01. (A),(B) 948w G LGHSEHEEGD mﬂemmm‘ﬂé@&.

4) @

I

DIGBI SPEESHIH, GUSHS Haflapniiw Geoldw  sunwellss  SereIETeITRIE

CeuliLBleneouil 61 TWID  elHHemE  euenIL]  LPsOLD SUEHITbE,  Siebems

Sersumorm (2) wime (b) e GUUAGS.

(@)
(&
(©)

(a)

- ®

(I10)

® @O

(b)

sasusney (V) gy el Gsuliuplenee Qwsvafieisd. (T/K)
saraiene] (V) aff Geuliuplens OesngdGriigsd (T/°C)

“OD (b)) @0 susmpuiulL  eumenull  Sisbevg) (Sasrrngsmsﬁ_ Leaediul
saensalBe (Hevteusniey = goaduub) ellfleurs@nGurg sCUTEID g
Geulipleney  exFdflemsn @By Usiielulsd el GdemaE.” &Hé  smbens
ollend @ e. |

mETFS  eumw] wrSHRGwWrsipreag (seawuersy = 2.15 ml, spdssb =
740.2 mmlilg, Gaiufme = 17 °C) owsssms GHHS
Gugiorengged  CualSbETan®, OGaluBMmemU B _THHIMSST APeD
221 ml. @6 aﬂa‘]suéml_méc Gruntu@slsimgl.  sumyelsst  @Bmig
Qauliudenevenyl saRd@s. (°C Eeb) |
GBS oemeymL  suruelel  opdEHmE  ITE Gl GsremE,
Geauliplenevulisnsn  &@®  WLBETEGEGD  GuTgl,  Sime aémrsnsnsﬁlm@
u.:rr@ﬂ&@m. ?

o8I @eulLBlsnsouisd, SIL &S S STe ﬂ&@g,msq THITS
QL& 581, 6m B 1] 5 651 Wi {IHLD ” aiediub B | apeodanpissisi
(eNbAWNFome  cpeodaaiBm  Semlejsanst  GEmsmifsiismso) '“E_r,psueisah,rj}gn

BCoumid GUSMISNLI BUGHS.

CUTW] cLPGOSSnIGsTIE FTTEf GouslD SUsiFl (LOsVHmBMIGHSlamia i T
lsh UBy HHsSDIs allendeGs. '

* (35 Marks)

Geuliuaiusbsslllgudsrar (psHerd slSulss Estd CeuslLT L &Hks.

SIHEHIL 60T DFIgHSTET W EHE] LG BIBEDTILED  sanyLLITI &5,
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() 2.0 apsd @eorfus ey wiBf gemwreng: 3.50 atm wpmo 10.00 dm® @b
BepboHsayssT, Grmedsoeon  QFweiwes  apsvinrs,  Gouluflames 227 °C
oEpLWD suemy  eiflousnl BmgEl. Syybu GeniuBseo, ¢, W, AU wbpn AH
SELBmn  GoNEGSE.  aelf  QeulusOesrsietensy  wrded  SR/2 - eew
g;gﬂut@e‘rrmgﬂ.

(65 MArks)

(A), B), (C), wippre (D) odw oenass UGHBEHEGD el ishsgs.

Bysmues Gusssiws simaulsn CuTg LWGLESHSUI Lsaihd USRS wpsoLbd

B elenhiGeus wng !

) ombd.

(ID pmaemicd Srdban (an elementary reaction)
(10 Marks)

of GPILL grésn sog 27 °C @ 5.70 x 10° molldm?® s ergup grréa&.
sisoreSemuwnud, 7 °C Hsd 2.85% 10° moldm’ s! e sTEE s wifedeanwund
Caren@erens.  [goupess (B wuppn oBseseNé smef  (pre-exponential

factor) (A) sy@uen  BuBamplull. Celupensy elFdsd LIBTE 6l6is Cmmeie. ]
() Ea @ows sofses. (R=8314 Jmol' K™M)
(I GuopsmBw sefinfd LusLEHsu Foaumigamer GuuwfiGas.

(16 Marks)

A—>P sz @yewiimd eflens grbsb e, 27 °C @ Baonbss g;rfésaa
algs wipfled 3.5 x 10™ mol”’ m® min™ e semlwiue Beftengl.

D Pue GPRLIGsmen LWHLEHES Gubefiu BrossEhens G166 M5F  FEUIL L
SI(DEI%. ‘ '

() A @eir ey Qenley a moldm”® sysmeyb, GETn t @6 Sefisny Hrbs0mLHS

3

GFdey x moldm™ sysend @Euls, pERSmanhs (GBTmSUTl (ULL) BTHS

el FisiiuT enl L Nsieuponsl Qeueil B SEeomid.
x

kt=
ala— x)
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a = 050 mol dm> ouuilsi, HMEEEHH SEOF-ANDNE  HIEEMS ENES
GCeutiBensoulisy o WihsH6E. '
(24 Marks)

(D) wremeuehi @meusi, Cl (aq) senyseilsh 2 _een Uenmigemd Wemeuruigpm ns 1.5 bar

03.

S(PpEHHHH @GOl amume LFgSEHISET dpsolh Wetamt A g swmfissirs.
Sp@Ls o B g 2 Guoteb X @, X smpaedeist  QFeuSHEInG6
apsotd  Hwrflhanei. Gel BG smyasomet A, B esiueiBens o Ll umm&é\smsm'
LUGTURSHE OHTRESSH o @ sedbdmear swrflssra. A, B agé\msu,r_'rj@sﬁr
Beeunll  oipbsEEa  wopGw  1.50 V. wpmd -1.60 Vo aewr  seued
SIOUSTEN S HT6H.

(D WDeireuml @edilelr OGTEITUT DIRSHSHHMS CUILIMISSGS.
(I wW.@e) &t 1.50 V whpw -1.60 V fuashiBe Fwamsesien &6
SUEDILIL BIBEDET (LMW sTUpSIG.

(AID) wremeneTed HUTHSEHINNL SEOHBBETE HEOUHILL HMSH UMb,

(IV) uga) ‘(HI) @ BT cudIhHG  GevUHTULSIBETEN DB G - HTEHBEID,
CHT B SHIEHDL LHBID &oSHSHTEHD YSUWSIBHN TIDHIG.

(V) 85 ergpadl &60bETHEEHHMETN JHm 6168 W7
(VD) GuwBes (IV) @ B oHUUlL &05STHEHOIMS  HUITSEIOTEOSHE lé}e{)ﬁi}@l
SGUITSETDBMET 6160 SHITeD HhHE cilendEs.
_ (50 Marks)
(A), (B), wpme (C) sw uvgHssio gésmid B (02) vedsErss
oL UIsTIE &S,
(A) 25°C @ed wremeas @S B Ag(s)IAgZSO4(s)|SOi”(aq9 Weiroumseir P,

Q & sumMssra. P, Q odwsubmisd aeoGumbm @nust'rrassrﬂsﬁf’i‘ Q&layssi
wenmBur 0.1 mol drn"3 wige 0.01 mol dm?® sy, @5 B sofseosst P,
Q eeLamens 2 Ll ursSHSemen  LWEILIBHE COSTGHESHM  (ped @i
BooBDeme surfigsner. P @ dsiend  sigden - 0710 Vo e
el &Tei. | |

() P @it Wsionmyl SOSHEHTI_  CSTLIUTE  SIMISSTEBSMS (Bl

- @hIBsEas0) sHpEHIE.
() P @ewr WOsieumu SigphepdbAmaren Nernst (Gmpenila) et Fosiium_enL

S(DBHIH.  DIHBHILG 650601 LITLDTHRISSHETUD E6MD SHINesii.
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¥

(II) Q @eir 666U al@,&;g,&,,é;‘)emsm wallb@s. @baanulsr Gurg  Bir

LWEiTUBHE eTBBETEneT 6100H1%5.

AV) wremsusmmsd  swfidsi L sagdsr  15.Q.60 @6 sl (absolute)
QUEITEIHMmS S 5. ' '
' (50 Marks)

'y

B

Electrode potential/V
A

12.00 24.00 48:.00
Volume of titrant/cm’
X, Y oo @ wrewreimet 298 K Eso A2+(aq)' SEMFF6D  LOHmID B4+(aq) BN FED
SpElammB  LWSUGSE Spss wes  Buifiifeer  (potentiometric titration)
ComOsTei ey, @m  TETES A2+(aq) HBEJFDEY  HUNSIITS uwé&ru@égﬂw
SI6HEeuemeT  IDHEDMUL  LDTETOTEUST B‘H(aq) SEIFMEY  BOWITS  LISHLH g enmed.

BUABILL} Hrdasd 1Nemsugponm,

A2+(aq)+B4+(aq)~—>A3+(aq)+B3+(aq) |

Blundinfesr Burg Bhuding @ Hensuulaisir (Blundulgnisiy onbipssiuc L dsnicgsmb Goreds
WeTeuTl  DPESHMS  WTeRaEs  STotefEsTrser (B Odmimuns ~ &Beomosd
Wsisumenw LWSTLESSUISE psvik).

UbSEID QEMBeOGhE Tsieumn  SHEeausdBmen  Wrosael  QUBDISTSTaNT.  SihsIL s

wremsuest Y @ewed QUi puwidling esemsmul GoGso UL S0 ST Feiensi.
A (aq)+e” —> A% (aq) . Ed,=—-1.0V
B* (aq)+e” = B*(aq) Els =0.8V

(D) wremsusr Y @eomed Grydsiul L Bunduist semeustey 12.00 cm®, 48.00 cm’®
s QEEGL Oured temlgend Gsredar WsHTL  DIPESHSET  LTEH?

2 g eilenLenw Nernst sosUmn snL LsiIBHS SbSbSI0TS M6 Es.
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(ID) e igembd Gesmedsi SIPSBSEBEG olalyTE wraTes X G GuUpLLLL
Bflullell  EealeTa)  euETEIL  AINEES. 2 logl  euemIlilsy  Liseipeuamelienm
Bpefeurs GHSHIS ST_HE. '

(@)  pysytiyetedulsr Gurg GFidstiirt Huibuler sauste) cm® Geb.

B)  opyeyieieduier  Bunduflsr  semeusTellsh  DEWFIOL BIG &;sﬁrmjmsusml_u_l

Aundl SFfasiur L CUIEISTST O6IeUT - SIDHED. (SIenT meﬁquummﬂ)

()  wpeeyinsiefulen Bunfulsn semeusmelsd Edb WLMIG &ssursnsrr;susmLu,; AT
Boidaim L Cungisiion Wsieuml SipSHsn. (B WLREG pigeyliLeie)

{50 Marks)

(C)  umflwensNeomen GHILFFHS) Qﬁg'nu_&sgﬂessrﬂ-sb BTE LGyTamwL R &BOLD
LWSILIBSHSHUUBSSIME. @Sl 6T " Qem_jusmLit  Bm  Weeumid  STEHmEEnd
SUBEBETT B 1Haem SHSHBEsD B8 Syl GsieTer.

Zn**(aq) +2¢” = Zn(s) Bl =—~0.763V

Br,(aq)+2e” =>2Br(ag)  Eo =1.056V
@rg Oau@gburmet Bre  UOrmewl.f <SG, BIED  WMBID Srue  eTeiLsT
geublaing sahHarpid psnBéul e WHHKID G,rf,ﬁ (LPIGEINL_MMIGET  SL1D.
Allweneleonsn  Qembbsrsnsy  eeim, Gfw  shdow  CRlllusbErs  BIS
UCITmILL B SeH@EemeT  LWGILBSHEHDE. HaGoh Sy @,S_SIFTL'USCGQIUJWE‘
@ememisaiin_l. 200 GHr& . YEyremwl $  mevhisamst  GaEmemdeieng.  Bgey  Cmy
Genihareme  @uisssSbe 60 A eagubd  wipr  Waene @désasde  BGHE
QubmS QEmeNdlsimdl.
Nt sﬂmn&&,@és@ el wesfllusBE  RESE0MeNE  Buw  Bubsanearsaisn
25°C Gauluplemeouled QFWBUGSSILBDTDE slonts CEnsis. [Frjogms Haia)
Zn—654; Br—79.9]

- D swrder <iGeur (5, as(Bg,rri'_@ LBBID S605H STESRIGMST 61(PHIB
() =epdst  O.G.e) @eit e (absolute). Gumpioremdems  HasEGs.
(GFuBLESHSLUGL Bubsenauis &)

(1) sevpdams OEMABETImEGEG MEBIBILGL IEemeT Sl Es.
(IV) GuopsapluL. Jrlures@sd, seosdlgen Brsh (2 Georsb) mST LGSEmaT
SIEVEVGH! 2_HeUTHEULGBIGBSHT 6T HTT6ND HibHl 661G S,

BSIUUGD SIS 2 GATESULGL  oisdms  mols’  aaih s
6001 (T 6.

(50 Marks)




