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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 A4)
{02 hours)

INSTRUCTIONS:

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

©80 yum vy Y emds ecmBst (02) e@=I8m . ( A vw B)

¢ Part A - Short answer Questions (Recommended time 30 min).

¢ Aemdend yads wgm omd BEnc Burtn. (Aleddn moce D 30)

e Answers to Part A should be written in the spaces provided.

o  Acmde o BEnd awle gfer! @ g8 o géremed uddh.

* Answer all questionsinPart A / A emnled B8uc® undmdcd 8Eno nawsis.

e  Submit the answer scripts for each part separately.
&l Ol emodes sews ) BEnG; v eD» olm® d8ae wrw.

e The use of a non-programmable electronic calculator is permitted.
BHPee mE 0N Sy vemm wrly Wbm B Bu. _ _

¢  Youare NOT allowed to keep Mobile phones with you during the examination. Please switch
off and leave them in a safe place.
Bwam @300 HEO Bn® (IMmOM enm SO MY, o BwBddn om0 gdEtBn ddmevnm
=& e Beeamnsis.

Gas constant (R) =8.314 J K- lmol™! Avogadro constant = 6.023 x 102 mol™!
Faraday constant (F) = 96,500 C mol™! Planck’s constant (h) =6.63 x 1073 J s
Velocity of light (¢) =3.0x 103 ms! Standard Atmospheric pressure = 10 Pa (N m2)

Mass of an electron  =9.1 x 103kg

AG =-nFE I:O.sz.ch?- log(y.) =~ E=E0—%ln(Q)
i

Data: A =0.509 dm¥? mol™? aB = 1.25' dm*? mol V2
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Part A Ques | Marks
{Recommended time 30 minutes) . 1
' 2
(RBe B moce B 30 B.) 3
s This section consists of 3 Short answer Questions. Total ’

e0 emdead ndm o (03) vewr omd BExd Besim.
s Part A consists of six pages. A emde 8 vl 0®s518n o,
* Answer all the parts. 8eE® edd DEO BEnd suwsis.

1. a} What is the physical concept of the term “State function”? Briefly explain using a suitable

example. “@DEN e’ e zgews’ Dwedn owedm s-mEuve RO 7

gee cewdanan @Gt sweslm.

-----------------------------------------------------------------------------------------------------------------------------------------------------

‘ (08 marks)
b) Calculate w, AU and AH for a free isothermal expansion of one mole of an ideal gas from 5

dm3 initial volume to 10 dm? final volume.
sBubes Dog O8G | & as®um 8880 5 dm® 82 10 dm? @D s8&0 ¢, seddden

Bewed yedenemd mgmns fod m@, 00 HwdBw sew w, AU ww AH ommne wdsis.

cosslupurnrsnvasninananny

-----------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------

{08 marks)
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/ ¢) What do you mean by the term intensive property? Which of the following properties are
/ ‘ extensive properties? '

Surface tension, Chemical potential, Heat capacity Cp, Refractive index, Internal energy,
mass, density, Gibbs free energy, Enthalpy

B0 Qe 85 vcewrsl gend dxfest O 7 ©wn g @8 oo gudyd, B8 ges
o@D wewsy s,

wed8m ponBe, dwednm Bwbe, mes 0Bmd C), D&mm &z, gunsind eanfe,
Bmside, ensde, 88 owlts wmtBao, Ot B,

-----------------------------------------------------------------------------------------------------------------------------------------------------

{16 marks)

d) 1 mole of an ideal gas at 300 K and § atm pressure undergoes reversible expansion
isothermally to one fourth of the initial pressure Calculate AS for this process.
c8@I0w 300K e BOma 8 atm m s68x obyden Oogg OF ¢ | = wedfdend o8 qus@wm

BOmoewst % of 90O gemdEBD yudens 60, cO® BwoDBw wem AS weame mosis.

-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------
T E L H Y o e L T e s hnet s os g her e FE 18 Had 8010 T aE S0b 4 b mme s E POr ae A bn ranten s b e ss aasrnsnnnsanrrrarnes

e T T T LT L T P PYPTT T

_ {08 marks)
e) (i) Write down the mathematical expression for the compressibility factor (Z) and identify all the

terms. es®Binme edmae 86w © HDBE Ymesye 8w m0, 48 g-g BeE® e wesidstn.

-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------
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(i) Explain using a diagram why intermolecular attraction in a real gas have the effect
of lowering the compressibility factor,

G165 0w pihdewsy, muBm Higdm vdAY gind g pmnes ac D8
@815 wdme 38080 eun s d v mosim.

-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------

(20 marks)
2. (i) Write down the rate equation (in terms of ——-—) for the hypothetical elementary reaction
2A+3B —— products o¢

@ comEBn 8w yBBwd aae;aoa Beymo e@mwmoemn (— %‘:—1 GmaCwd) Bwo
O, :

-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------

(i) Give the relationship between the rate of decomposition of A and rate of decomposition

of B? A Bewdusme 2 Beymde s B S@cad’esmca k=) &5@95}38@ gmd @b
ewenst mosim.

(iii) Consider the following expression giving the relationship betweén the two variables k
and T’

k wo T 80eswes! 0¢m 50 wdfsw 6@dsimbe essidn sum &§monnso
ea @ ETE,

N
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Ink = Q[%) +In A4 (Q and A are constants. Q ww A Ben @2.)

Transform the above equation to its exponential form where k is the subject
oum ®mSene OF soBa amded sB8oEmme mS Kk wew udmdeaus Buxslm,

----------------------------------------------------------------------------------------------------------------------------------------------------

(iv) The following value for the rate constant (k) of a reaction is reported as

k=3.0 x 10 mol ! dm? min"!. Calculate the value of k, in SI units

98B 0Dm Byme Bame (K) mew som gos Hdmomd . k= 3.0 x 10 mol 7 dm’
min” k 8 gon SI Sam 0857 vekns mosiH.

(v) You wish to carry out a reaction between a solid B and an aqueous acid solution, L at a certain
temperature, T. Name three factors that could be changed to increase the rate of this reaction.
T cdamsfDedd, s B 0w 88s 8¢ gbeamen and yBHwide 8 RS0, A0 gdaxs
@D. o008 pBfwed Beymdw D& BB® wewn @wig om Wi whn v H® wixis.

RN AN N R R YR RO RS PE R EPA N SN AN RS NS NN ST R UE R TR R T Uy A m e PR A AN IR PRSI NI NN TN SIS SAR ST RN TR S d O

..........................................................................................................................................................

-----------------------------------------------------------------------------------------------------------------------------------------------------

(20 marks)
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3. A student prepared a solution by dissolving 0.500mol of Ca(NO;), in distilled water to prepare

1000.00 em® of solution. Calculate the activity of Ca*'(aq) ions in the above solution, using the
Debye Huckel limiting law.

BeyeDt Ca(NO3) 98 0. 500 = g deod 8vms 1000.00cm’ = gs@@%os?ﬂi’ £0e 32,
@8R E-Bumc 8008 Bw®w (Debye Huckel limiting law) wodmo w6 0@® ga@%@d 48
Ca**(aq) gumbe vBommde omns B,

(20 marks}

6
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- THE OPEN UNIVERSITY OF SRILANKA
B. Sc Degree Programme — Level 3
Final Examination Paper ~2017/2018
CYU3201 — Basic Principles of Chemisfry II- (PART A)
| (02 hours)

INSTRUCTIONS:
DY BEOBT:
"« This question paper consists of two parts. (Part A and Part B).
@sil aflambEToNTsE @M UGHsamer Gamam@Geteng. (UGS A whmd ugd B)

* Part A - Short Answer Questions (Recommended time 30 min).
UGS A — o oL alamsssr (UESIOIEEIUGED &reud 30 [Hifl KiseT)

e Answers to Part A should be written in the spaces provided.
UG A @bsten eilspLSensn SHFOUCL B HF60 sTipHIs.

¢ Answer all questions in Part A.
LG B G aierhs elanssenseh ofomiwaisgs.

e Submit the answer scripts for each part separately. .
PUCEUTH LGHEGWwien alenl haoreismenuyb CeusiBamrs Fojfiiisaey.

» The use of a non-programmable electronic calculator is permitted.
GFwsd BIBUESSIULTS SeafllLmsiseish LTsIeme IGIDSIBELILIFID.

* You are NOT allowed to keep Mobile phones with you during the examination.
Please switch off and leave them in a safe place.
ufl_ena LOGWTL_LIgh Hgplsit MBI SESH G reneoGLidiu et LITRIEm 6Nt @&
SigwHuiecoenso. oiFemar EmsEH Couaflullsd mabz ol euged.

Gas Constant / suny wrded (R) = 8314 JK ' mot’
Avogadro Constant / swusrs8ym wried (L) = 6.023 x-10” mol "
Planck Constant / (Qemméales wilsd (h) = 6.63 x 107 Jsri |
Velocity of light / gefulls Geusi> (C) = 3.0 x 108 ms™!
Standard Atmospheric Pressure / Bwiw cusflwstiied sipésnd (7))

- _ = 10° Pa (Nm™)
Faraday constant / ugGL Dmfiedl (F) = 96,500“0 mol™
Mass of an electron ' = 9.1x10% kg

2

AG=-nFE I= O.SXJZCj Z; log(y#) ﬂ—liiBﬁ E=E" __le_Thl(Q)

Data: A =0.509 dm¥? mol™* aB=1.25 dm¥? mol™¥?
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(Recommended time 30 minutes) 01
(UiEEEnTE&EIUGD Sreod 30 Bl mimsiT) '
_ 02

This section consists of 3 Short Answer Questions.
80 ugdwurerz 3 Grail alsml ellamasamen 03
C\m TeRTBsiTen .
Part A consists of Six pages. _
UGS A WG QYB UGSHEMET CETexi@eisng. Total
Answer all the parts in the space provided.

STU6VT LGB EHSGSIONST 6MleNLEemeT SFiL. Ei-HHe0 eT(pEHIH.

What is the physical concept of the term “State function™? Briefly explain using a
suitable example.

GusnBs  eTendiamid: SR “ﬂemsug‘s QamABur®”  saimmsd  eTeisn?  GUTEHSSHTET
o _SNISHID @efienl SHMeuE apeob HKHHELTE sllend@GHs. '

(08 Marks)

Calculate W, AU and AH for a free isothermal expansion of one mole of an ideal gas
from 5 dm? initial volume to 10 dm® final volume.

@ P&y @sm_aﬁlu_l AUTLQITEIEI E6H T seateveney 5 dm° @6 Bmbo, Smd

SEEUGITEY 10 dm? QG eumy FOLEIILGSHsH sunganors fifleusnL Sl @rsj@
w, AU wpmb AH sy@luenbeon smwis@as.

(08 Marks)

2
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What do you mean by the term intensive property? Which of the following properties
are extensive properties?

Surface tension, Chemical potential, Heat capacity C,, Refractive index, Internal
energy, mass, density, Gibbs free energy, Enthalpy

Gefeysty vei] sieugled Bmbal B oNenB@sus wig ? desugn  Usissfs
slemsy  eflfleyem UswTL &6l .
Gopuridp ellms, @gemust SWHSD, Geiud Garsiemeney Cp, (plieys &g,
SDEFFHS (2_cofl_Boad)),  SHeanlley, SLFSF, Sl  swndem  Fhdl,
e ILI6Y6TIETE 3. : L

(16 Marks)

I mole of an ideal gas at 300 K and 8 atm pressure undergoes reversible expansion
isothermally to one fourth of the initial pressure. Calculate AS for this process.

300 K Gesiuflsmev omgd 8 atm oipsss@sd, 1 apsd @eoldu  sumjsurens
FOLULIGHED  IBEHOSETENDWLE, D(PHED I DHPEBEHHET  eeiflan &b
ETeig H@Gh euenl sfflsusn Slsimgl. Gawupum’yar AS mé sadlegs.

(08 Marks)
(i) Write down the mathematical expression for the compressibility factor (Z) and

identtfy all the terms.

SPSHEILE GomsdIHbars (Z) sz Csramen SHE, oSeubBrisd 2 6ien
LUSEIEMmsT S6MD STemras. ‘
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(if) Explain using a diagram why intermolecular attraction in a real gas have the effect
of lowering the compressibility factor. _ . ‘
Gowr  eumubssiisr  apedampiimL  safFd  elms g6l S(pssELLE
GONSHInN  GpaInLILEF  QFEUSGmE e efleThs  eUSHIULLD i)
HHEUGE eLpsvID  e)ileTd: (&, ‘ :

(20 Marks)

Write down the rate equation (in terms of —%‘:—]) for the hypothetical elementary
reaction, '

BPUGD  TBCET (WWHHmIDG  HISEHADETM  HTHS  eIBFFDELIT L (._Ei_*:]_
LUShisesd) 6T(pHIS.

2A  + . 3B ——— Products / sflswsneyseir

Give the relationship between the rate of decomposition of A and rate of deérgmposition
of B?

A Bl weope) eissHBEn B B womey siasdbeb Gl uleors QarLFamt)
HBHS. '
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c) Consider the following expression giving the relationship between the two variables k
and T

@m orpe  sefwrissmmer  k wipd T aduspmsssniullcores Qe et
&M_Bh Naiarmd Comemetspls &HHEHIS. '

1
Ink=0| —|{+In4
todf oo
Q and A are constants
@ Q whond A st wiedlse. P

Transform the above equation to its exponential form where k is the subject
BwBsv 2 _eiten FwsLTIgsd k @ewnem srapsunut wihnl iBEGHHGHIW sugelsd HHsE.

d) The following value for the rate constant (k) of a reaction is reported as k= 3.0 x. 10*
"~ mol ! dm® min’. Calculate the value of k, in ST units

- onasels  oifsdsarenr (k) OGupuoreme k = 3.0 x 10* mol ! dm® min

amfelsaluc.Bersng. k Bbharen GQUusTESm® S ie0alsh Haid@Gs.

1. 61607

e)  You wish to carry out a reaction between a solid B and an aqueous acid solution, L at a

certain temperature, T. Name three factors that could be changed to increase the rate of
this reaction.
GO Galupese T  @ed, Heimo B wbmik  onfled  Bissengssd L
gauaBpESmLuley STEED  Geens  BLAhs algbudsinll.  Bdsnbssglbare
sréaseiasmes owefllushe B  oMmphsmst  Cuhlstsiansmgul oSG
SOTILIREENET  H(HS.




03.

0004%

Indexx No:

(20 Marks)
.

A student prepared a solution by dissolving 0.500 mol of Ca (NOZ,)2 in distilled water

to prepare 1000.00 cm® of solution. Calculate the activity of Ca?*(ag) ions in the
above solution, using the Debye Huckel limiting law. ‘

1000.00 cm® senyssd @aenB GUB  WIEMIRIE @@susﬁr 0.500 @psd Ca(NO3)2 m
sTLES algHs B sorssrer. Debye Huckel @it ssvsneoiiu@hsin  sfgenw

IGUGSE  CuBspiurL  sejsedsd  Ca’t(aq)  sweissls  GemOBLT L
60T b (H B : :

(20 Marks)




