MSCCH-03

June - Examination 2026
M.Sc. (Previous) Examination

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 in each section.
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Section-A 8x2=16
(Very Short Answer Type Questions)
Note :-  Answer all 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.
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1. (i) What is a State Function? Give one example.

37T el T 87 Yo IQTeR9T QI |

(i)  State the First Law of Thermodynamics and write its mathematical equation.
SHRTADHT & UIH 99 S 9d18Y AR IABT ORI FHIHI0T foIRay |

(111)) What is the ground-state energy of a particle in a two-dimensional box? Write
the expression.
fg—amaril dfad # U HUT Bl Joa—dweqT Hull 8?7 Fold foIRIY |

(iv) What is the Grand Canonical Ensemble? Mention the conditions required for
it.
Us DAIMd Tgd /T 87 3 folU 3Masye ot 9dTsy |

(v) Calculate the mean (average) of the even numbers from 1 to 10.
1 9 10 IH BT G ARl & A (314d) Marfery |

(vi) What is the selection rule for Raman Spectroscopy?
A WA BTl BT I a9 =T 27

(vii) Predict the number of 'H NMR signals in naphthalene and p-xylene.
A9erel 3R p-uigel™ H 'H NMR RETall &) G&r 9adisy |

(viil) What is an Adiabatic Process? Mention the conditions under which it occurs.
SEIW Ufthar 7 27 99 Referl &1 Seorm ax R+ g8 ufthar et 2
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Section-B 4x8=32
(Short Answer Type Questions)
Note :-  Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 8 marks.
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2. What are Fast Reactions? Describe the experimental methods used for the study of

fast reactions with suitable examples.

<A AfAfhA 9T 57 SuYad QTR b A1 Al AAhAR & g & oy
Tgad urfe faftet w1 g iRy |

3. Explain the different types of spectral shifts observed in UV-Visible Spectroscopy.
Discuss Bathochromic Shift (Red Shift) and Hypsochromic Shift (Blue Shift).
UV-5 WIRRBU § 3@ S dTel [A¥e JeR & Wage Rive &1 arer o |
Jerepifie Rive (v Rae) ik Feampies Rive (< Riie) & uvd W ==l & |

4. Derive the Michaelis-Menten equation and explain the assumptions involved in its
derivation.
AIghioTd—HCA FHIHRYT FahTel 3R gHS Foue H el ARl Bl A |
5. The following grouped frequency distribution represents the marks obtained by

students in a Physical Chemistry examination -
Calculate the Mode of the distribution using the grouped data method. Clearly

identify the Mode class and show all steps involved in the calculation.

Marks 10-20 20-30 30-40 40-50 50-60 60-70 70-80
Frequency 6 12 18 25 20 14 5
I R T IREIea IRARAT faaror, Hifde e fage @ wer | sEl g
U 3t B g 7 —

i Sl fafYy 1 STANT PR [AAR0T BT 98D (Mode) S DI | ageTd il
BT W HY W AN 3R MO H wmMiHe G =Rl Dbl IRy |

S Cal 10-20 20-30 30-40 40-50 50-60 60-70 70-80
gy 6 12 18 25 20 14 5
6. Explain the principle of electronic spectroscopy and electronic transitions in
molecules.

IR H Sl M WagRBIUT 3R gelagiivid FHA0 & NGIa B ARAT BN |
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7. What is the Third Law of Thermodynamics? Explain Nernst’s Heat Theorem.
SHIIfIDBT BT TRIRT FH 9T 8?7 F4C & ST TN Bl ARAT N |
8. What is Phase Equilibrium? Discuss the different equilibrium curves in the phase

diagram of water and explain the significance of the triple point.

UTaReT ATRITIRIT R 27 STol b UTavell 3R # faff= Aregraerr gl &1 ==l

BHIFSTY 3R 3@ g (triple point) & W& BT FHSS |
0. Explain the Rigid Rotator Model. Derive the expression for the rotational energy

levels and discuss its significance in molecular spectroscopy.
5¢ Uil Aled &I ARAT B | goll Holl WRI & ol AsTd Gusl B AR AT0IdD

ISR | $HD Hged UR Tl B |

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.
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10. Explain the particle-in-a-box model in quantum chemistry. Derive the energy levels
for a particle in one-dimensional box and discuss the corresponding energy
expressions for two-dimensional and three-dimensional boxes. Compare the energy
states in all three cases.

HicH AR § ‘Ufdha—sa——dla Hisd ®l AN | Vh—{adg dfT § Hor
% oIy Il WRI B s N iR G g Ry diew & fory Haftd
Soll A IR ==l Y | A1 Rerfcrai § ol sraerail &l et & |

11. Explain the theories of unimolecular reactions. Discuss the Lindemann mechanism

for unimolecular reactions and explain how it accounts for the pressure dependence
of reaction rates. Describe the limitations of the Lindemann theory.

TH—3AY] AMHARIT & RIgial & ARAT B | Y—av] AfAfhareli & fofg foieHd
fepanfafer o =l o) SR |qHe fob I AfAfhar = & g fRar &1 o W<
Rl B | foieHT Rigia @1 il &1 o9 o |
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12. Explain the physical meaning of the distribution function and its applications in
Statistical Thermodynamics.
AR Bt &1 Wifde 31T IHEsy IR AiRIGI FEE IS § s96 SUAM
ENIEN

13.  An enzyme-catalyzed reaction follows Michaelis-Menten kinetics. The maximum

reaction velocity (Vmax) is 100 umol min~' and the Michaelis constant (Km) is
5x 10~ mol L7\,

Calculate the initial reaction velocity (v), when the substrate concentration [S] is -
(i 5x10°molL!

(i) 1.0x102mol L™

USTTSH §RT SAURT ST ATgdHIeTI—HSH ! BT STTARVT Bl o | Afeehad
JFATHAT TR (Vinax) 100 umol min~' & 3R Agdhferd Rerid (Km) 5 x 10> mol L
g

UR® AMFHIT T (v) B T BN, T4 Faege digdl [S] B —

(i) 5x103molL™!

(i) 1.0x102mol L™
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