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Bachelor of Science (B.Sc.) Semester—IV (C.B.S.)) Examination
CH-402 : CHEMISTRY (Physcal Chemigry)
Paper—I |

Time : Three Hourg| [Maximum Maks : 50

N.B. :— (1) " All five quesions are compulsory and carry equa marks.
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(2) Draw diagrams wherever necessary.

Derive Van't Hoff reaction isotherm. The equilibrium constant for a reaction a 25° C is
1.22 x 10°. Cdculae DG° for the reection. 5

Derive an expresson for the entropy change when an ided gas expands revershly in an isobaric

process. 5
OR

How much work can be aobtained from an engine working between 0° C and 50°C, when 52 KJ

of hest supplied to it ? 2%

State and explain patid molar quantities. 2>

Cdculate entropy of fuson and vgpourization of 27g of water.

(Enthdpy of fuson = 6.01 KJmot*

Enthalpy of Vapourization = 40.79 KJmot?). 2>
Derive Gibbs-Hemholtz equation. 2Y>
How pH of the solution can be determined using hydrogen dectrode ?

Congder the cdl,

Pt, H(g) (1 am) H*(x-moles) || KCI(0.1 M) | Hg,Cl|Hg

If emf of the cdl is 0.50 V a 25° C, what would be the pH of x-molar acidic solution ?
(Given : E°, = 0.281 V). 5

Derive the reationship between equilibrium congant and emf of the cdl.

for the cdl,

Zn | Zré+(IM) || Cd?+(IM) | Cd

Write the cdl reaction and caculate its equilibrium congant & 25° C.

Given : E°,, = 0.36 V). 5
OR
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Derive Nerng equation for EMF of a cdl a 25° C. 2>
Discuss the potentiometric acid-base titration. 2>
Cdculate emf of the following cdl & 25° C P, H,(1 am) | HCI (a = 0.001) | HCl (a = 0.1) |

H,(1 am), Pt. Given : Trandference number of H* ions = 0.84. 2%
What do you underdand by EMF of a cdl ? How can it be messured Experimentdly ? 2%
What are radioisotopes ? Give important gpplications of radioisotopes in the fidd of :

(i) Medicd Science and

(i) The dudy of reaction mechanism. 5

What are polar and non-polar molecules ? The bond length of HCl molecule is 236 x 102° m
and its dipole moment is found to be 28.5294 x 10-* Cm. Cdculate the peg\eﬁage ionic character
O

of HCI bond. S 5
&
OR N
&
How does liquid drop mode explain nuclear fisson reactigg‘@ 2Y>
Cdculae binding energy per nudeon of \H* nudeus &
(Given : Mass of |H* = 2.014102 amu §
m = 1.008665 amu
m, = 1007825 amu ). 2%
Give the application of dipole mon%ﬁ measurements in disinguishing geometrica isomers.
S 2%
Q}’
group moment. 2%

Discuss briefly bond moment{\q%

O
Rotationad spectrum of H&onsists of a series of equaly spaced lines separated by 12.8 cmr.
Cdculate the moment<®f inetia and internuclear distance.

(Given : Atomic of Hydrogen = 167 x 10%" kg

Atomic mass of lodine = 2.10 x 10-25kg). 5
Discuss vibrationd spectra of diatomic molecule as an anharmonic osdllator. What is fundamenta
and overtone band ? 5

OR
Discuss rotational spectra of diatomic molecule. 2>
Explain why do molecules behave as a non-rigid rotors. 2>

What are ample harmonic oscillaiors ? What is zero point energy of harmonic oscillator ?
2Y>

Discuss norma modes of vibration in linear and non-linear molecules. 2Y
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5. Solve any ten of following :

(i) Give any two limitations of second law of thermodynamics.
(i) Wha would be the vadues of entropy for :
(@) Condensation of a gas ad
(b) Mdting of a solid ?
(iii) Define patid molar free energy.
(iv) Wha _ae Vdltac cdls ?
(v) Give the rdationship between emf of the cdl and free energy change.
(vi) What are reference eectrodes ?
(vii) What is nuclear fisson ?
(viii) Define polarizability of a molecule.
(ix) What will be the dipole moment of p-dihydroxy benzene ?
(x) What is force congant ?
(xi) Which of the following molecules will show rotetiond spectra ?
HCl, CO,, N,O and NH,,

(xii) What is the sdection rule for the trangtion between rotetiond energy levels ? 1x10=10

RQA—38958 3 NJR/KS/18/3110


http://www.rtmnuonline.com
http://www.rtmnuonline.com

