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CHEMISTRY
PHYSICAL CHEMISTRY
Paper : MSCCH-03
[Time: 3 Hours] [Maximum Marks: 80]
Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given

instructions.
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Section-A 8x2=16
(Very Short Answer Type Questions)
Note :-  Answer all the questions. As per the nature of the question delimit your answer in one word,
one sentence or maximum up to 30 words. Each question carries 2 marks.
Gus—3T’
@f org ITNg ueA)
fder — o geAl & SR ARNY | MU o ITR &1 URAER U ¥es, U a1 a1 JAfddhad
30 TGl H URAAT PIY | TS U 2 3fd BT ¢ |
1. (i)  Define the Third Law of Thermodynamics.
FHfIDBT & AR 99 B1 alRaritd o |
(i1)) What are the State functions and Path functions? Give two examples.
3T Wl 3R T el 9T §° & I&TeT S |
(111)) How many NMR signals are formed in Anthracene and Phenanthrene?
TN 3R Beiefid # favasl NMR Ral a9t &7
(iv) What is the mean and median of following data 7, 8, 9, 3,4, 5, 6, 2, 1?
FrfaRad $e1 7,8, 9,3,4,5,6,2, 1 BT A 3iRR AlfeIdT T 87

(v)  Write the ground state energy of 3D box.

3D dfT B TS e Holl ford |
(vi) Calculate the Amax value for 2, 3-dimethyl-1, 3 butadiene.
2, 3-SEMAASA-1, 3 FCTEEA B Amax B A B ITOHT X |
(vii) Write down the formula of translational partition function.
TIRIIeMe UIEied %R &l g3 ford |
(viii) Define degree of freedom in phase equilibrium.

ATRI—YTaReAT | Yad=rar &1 ST o1 aRaia & |
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Section-B 4x8=32
(Short Answer Type Questions)
Note :-  Answer any four questions. Each answer should not exceed 200 words. Each question
carries 8 marks.
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2. Discuss the difference between microcanonical, canonical and grand canonical

ensembles. Under what conditions is each used?

qIghihI-Ihol, DAIPhd IR F§ dAlHbd TN & 1 (AR W AT B |
UAd BT STANT fba aRRefeat § fear siar 287

3. What are the selection rules for Raman activity? How are they different from those

for IR activity?

= At & forw == o @ 22 9 IR afafr & forw s <1 &9 fag 87

4, Derive the Michaelis-Menten equation for enzyme kinetics. What do Vmax and Kn
represent?
TorgH A & foy Agdhfoa—aT THHR0T R B | Vinax 3R Ko RIT T
g?

5. Explain the principle of Nuclear Magnetic Resonance (NMR) spectroscopy. What is
the significance of nuclear spin and magnetic field in this technique?
URATY] GIDHII 3T (NMR) WagRDpIYl & gl o aRr & | §9 ddbld d
RATY] RO 3R GIDHIT &5 BT FIT g o7

6. How does temperature affect the rate of a chemical reaction in terms of Collision

Theory? Use the Arrhenius equation in your explanation?
cFhR FIGId & e § AroE IRIfTe UfAfhar &1 &) &1 &9 gwifdd $HRal 87
U TLEIDHROT § IRBIH AHIBRIT DT IUANT HY?

7. Explain the Lindemann-Hinshelwood mechanism for unimolecular reactions. How

does this theory account for the pressure dependence of the reaction rate?
Jfrfaager gfafsansi & foy faeia—feegs 3 o arer &) | 98 Rigid
gfifehar &% @ g9 fFiRar &1 &9 & | wgdr 27?
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8. What is the Schrodinger equation? Describe its significance in quantum chemistry

and explain the difference between the time-dependent and time-independent forms.
METR TSR] T 57 HcH G 999 § 39d Agwd BT 9uiF B 3R
TR IR IHa—ads wul & 499 R &1 AT BN |

9. At a temperature of 600K, the rate constant of a chemical reaction is
2.75%1078 m™' s!. When the temperature is increased to 800K, the rate constant for
the same reaction is 1.95x10~" m™' s™'. What is the activation energy of this reaction?
600K & ATIHE U, Udh RIS Ufafshar &1 &% ReRrid 2.75x10 8 m™! s7' 8| 94
amEE 800K I d¢r fdar Sfar & df S|l ulifhar & fog &) Reri®
1.95x107 m™' s 81T 2 | 39 ufafoean @) afhaor St Far 87

Section-C 2x16=32
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 16 marks.
Yurs—4'
(& ST )
e — & <yl @& SR ARIT | 37T U SR T 31fddmad 500 W&l H uRAIfa aifor |
U T 16 3P B & |
10. Compare the particle in a one-dimensional box with the three-dimensional box
model. How does the dimensionality affect the energy spectrum and density of
states?
TH—3MRATH dfad H BT B JofT FH—IMmar dfaq Afsd & &N | MR Sl WagH
3IR 3faRRAT & ©cd Pl DY YHIfAd Bl 27
11.  Explain the Clausius-Clapeyron equation and derive its form. How is it used to
determine the enthalpy of vaporization from experimental data?
FATRTTT—FAURTT FHIBROT Bl ARAT By AR BT wU Hblel | TS ST A
TR B G R F1 & o g89aT STanT & fhar S &7
12. Explain the basic principles of electronic spectroscopy. How does electronic
excitation in molecules differ from vibrational or rotational excitation?
S ISP & ol RAgidl BT ARAT BN | AR H Seldg e SIoT]
HUF I GOl AT I D A B 27
13.  Derive the Gibbs-Helmholtz equation starting from the definition of Gibbs free
energy. How is this equation useful in predicting temperature dependence of reaction
spontaneity?
Rred Jad Holl P IRANT A Y& PRdb [ed—gcdslecsl FHIGRY el | I8
THIGROT RIS TAfhaT &1 WaUfddT (spontaneity) TR TTIHE & YW &I
AN & # &4 IuaRfr 27°
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