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9. (a) Determine the pH of the solution at 25°C from B.Sc. 4th Semester (New Scheme) Examination,
the following data : 3,3 | May-2016
; CHEMISTRY

Pt,H, (1 atm.)/H' (a= |
,(1atm.) (a=x)// Normal calomel electrode Paper—-CH—205 [P-XI1]

E..,=02800V;E. =006346V Physical Chemistry
(b) How can you determine the pH of the unknown Time allowed : 3 hours ] [ Maximum marks : 30
sofution using HYESEIETIE ‘). I | Note : Attémpt five questions in all. Question No.- 1is
(%) FeiRieT siws § 25°C W B S pHa ff compulsory. .Selecting one question from each
I 3,3 section. :
Pt, H, (1 atm.) / H* (a = x) // a3 3 8srs | RN Zo G W BRG, T9T qer 1 s &1 e @
E. =02800V; E,_=0.6346V & o® 3T gi
(@) WIS eEre % ST B BU ST R & pH 1. {(a) Define Electrochemistry.
F frater om0 39 @ 2 , (b) Define an Electrode.
(¢) Define Entropy.
(d) What is the value of Free energy change at
equilibrium ?
(¢) Define Electrochemical series.
(f) Define Efficiency of Heatengine.
) Fga wWEAE B R i |
(@) TS H R B
(M 9 a1 el =i |
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2. “(a) ' Toproveth

.(b) Calculate the entropy change involved in \

isothermal reversible expansion of 2 moles of an

ideal gas from a volume of 1 Jitre to a volume of

10 litres at 27°C.
(c) Write different statements of 27 law of -
thermodynamics.
(@) fus &
T P,
AS=C, m-2+R/n— 222
N P,
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Calculate the entropy change for the fusion of -

1mole of a solid which meltsat300 K. The Jatent
heat of fusion is 2.51 KI/mol.

Expl_ain_ the factors affecting the entropy of the
system.

o &0 & f
=E_=[T2—T1]=[Q2_Q1]
Q, T, Q.
2,2,2
et 3 & 1 A9 & daaw & Ru O afiads &

T B S 300 K T R ¥) W B g S
2.51KI/A9 31
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Toprove that dA=-PdV--SdT. 222

To Provethat — W _ =AG

wefl

Calenlate the free energy change involved in. .

isothermal reversible expansion ofl nlqle ofan
CO,gas froma pressure of 5atmn toapressure of
50am. at 27°C. Given log10=1 .
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s Ht 8 fF dA=-PdV -SdT. 2,2,2
Resmef -W__=AG
27°CW T CO, M & 199 & 5 atm 319 § 50 atm

3T T FEAINE IepHeRy R § aRwin R s
aREdT B T A R ® log 10=1.

-V
To prove that [AG].=nRT ¢n 7“ . 222
2

Explain Nernst Heat theorem.

Calculate the temperature at which the reaction
Ag,0(s) > 2Ag(s) + %:0,(g)

at 1 atm. Pressure will be in equlibrium. The values

of AH and AS for the reaction are 40 KJ and

80 J/K respectively and these values do not change
much with temperature.

- \
fr& &1 ¥ #% [AG], =nRT ¢n V—‘ 222
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T HE T P AN AT |

TTEE @ O i R 9 s
Ag,O(s) > 2Ag(s) + O,(g)

1 atm ¥9 W @@ §@eM S & R

AH @ AS 3 7 ss1: 40 KJ 51 80 J/K & 7oy @&
AW AUEE B Y STE Rad T8 8
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Explain the formation of products on anode and

cathode during the electrolysis of molten NaC¥.
21,1,1,1

How many coulombs are required for the reduction

of one mole of AZ** ions ?

How will you represent an oxidation half cell

formed by dipping Zn-rod in ZnSO, solution ?

Explain the two type of circuits in

Electrochemical cell.

What is the reduction potential value of standard

hydrogen electrode ?

Rt NaC¢3 g omerest & 87 0 720 o

IRl & fmter & ammen i | 2,1,1,1,1
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7.  (a) Draw well sketch diagram of :
(1) Weston standard cell
(i1} Calomel electrode. 2,1,2,1
(b) What are the essential conditions of standard cell?
(c) Calcualte the EMF of the cell’
Zn/Zx (0.1 M) // Pb** (0.02 M)/Pb

Given E;nz*on =-0.76V and
przﬂ'Pb =-0.13V

(d) How the free energy change of a cell reaction is

related with the equilibrium constant ?
(@) Pt & o= e | fie Re e
| () ¥ W A |
(i) FANA LS | 2,124
(@) W AW # EeE o g
M Zn/Zn? (0.1 M) // Pb?* (0.02 M)/Pb &5 & EMF
& o B R mr g ED L., =—0.76V @

EO

Pb2* /P . : :
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Ryl R % 9ig SWiya 8 7
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8. (@ Explain: |
(i) Concentration cell vﬁth transference
(ii) Concentration cell without transference.

3,3
(b) Calculate the free energy change of following cell
at 25°C : '

Zw/Zn (a=1.0) // Cu*? (a= 1.0)/ Cu

Given : Standard EMF of the cell is 1.10 volt.
Given log 10= 1.

(F) are ity
(1)  HwT ad aiEer Oy
(i1) demr TR |igeT Q9 3,3
(®) 25°C m Bl &0 & 9o oot wRes o ey
FHifona ¢
Zn/Zu* (a=1.0)/ Cu2 @ = 10)/ Cu
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log10=1,
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