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Q.1. (i) Select the best option/answer and fill in the appropriate Box [ on the OMR Answer Sheet.(20x1=20)
(ii) Answers given anywhere else, other than OMR Answer Sheet, will not be considered.

For a particle in a one-dimensional infinite square

well of width L, the energy difference between the n=2
and o=1 levels is proportional to:
(A) I/ (B) 1712 CL (D) None of these
2 Which

(A) Pauli's Exclusion Principle  (B) Bohr's model (C) Heisenberg's Uncertaint
3.

y Principle (D) None of these
Kohlrausch's law for limiting molar conductivity states that: X
(A) A® = L° + 4™ (sum of ionic contributions ) (B) A® decreases infinitely with dilution
(C) A" is independent of ion type (D) None of these

4, hammurnﬁnnc:“wﬁhmlﬂmlcrence,lhnmﬂpmmhlhwhy-dﬂhrenmln: =
(A) Temperature  (B) Concentration of electrolyte (C) Elextrode material (D) None of these

-3 MVudquhequnﬂnnmodlﬁuﬂnldnlguhwmmmhﬂ
(A) The principle of corresponding states (B) Inmtermolecular forces and finite molecular volume
{C) The critical phenomenon (D) None of these

6.  The Born-Haber cycle is used to calculate: 3
(A) Lattice energy of an jonic solid from measurable quantities  (B) Activarion energy of a reaction
(C) Sundard molar entropy only (D) None of these

7. According to collision theory, the rate constant increases becanse:
(A) The fraction of collisions with energy > activation encrgy increases with temperature
(B) Molecularity increases with temperature (C) Concentration decreases with temperature

(D) None of these
8. mmmmmmthmmuathm |
(A) Initial pressure (B) Temperature (C) Volume (D) Noue of these ﬁ
9. In hm.lhcbmuofmionbﬂwmﬂnldwrbnltundMntmmrm
(A) Van der Waals forces (B) Electrostatic forces (C) Chemical bonds (D) None of these
10. A colloidal system stabilized by electrostatic repulsion typically uses:

(A) Serfactants that provide steric hindrance only  (B) Ionic species that develop an electrical double layer
(C) Purely covalent bonding between particles (D) None of these
11. ANOVA is primarily used to: .
(A) Compare mesns scross more than two groups 1o test if at least one differs significantly
(B) Measure central tendency for one group only
(C) Determine molecular weight distributions (D) None of these
12. The measure of the spread of a set of data points around their mean is the: .
(A) Arithmetic mean (B) Confidence Limit ({C) Standard deviation (D) Nane of these
13, Which chromsatographic technique is most suitable for preparative separation of large quantities of a
substance? (A) Paper chromatogruphy (B) Thin layer chromatography (TLC)
(C) Column chromatography (D) None of these "
4. The process of extracting a solute from a liquid sample by repeatedly mixing it with fresh portions of an
immiscible solvent is called: _ ") |
\) Fractional distillation (B) Multiple batch extraction  (C) Precipitation (D) None of these
15, According to MOT (Molecular Orbital Theory), the bond order of the O: molecule is:
(&) | &) 2 3 (D) None of these
16.  According to VSEFR Theory, a molecule with AXGE (three boads and one lone pair) hay which ideal
(A) Tﬂ(.l'?.hedml vlectron geometry, trigonal pyramidal molecular shape %g; Tﬁm.:: planar geormtry )
Linear geoimetry None of these : !
. M%m,:«mm (Saft and Hard Acids and M)mmnhﬂﬂwm:.
(A) Soft base (B}Nﬂ::lblse (C) Hurd base (D) None of the
y solubility product K., decrenses when:
l& ‘?}m lon i. M‘:{) the sulurion (B} Tﬂm .l“y' m
{C) Solid is removed from solution (D) None of these




NOTE:

i. Part-Ilis to be attempted on the separate Answer Book.
ii. AttemptALL questions from Part-II.

iii. All the parts (if any) of each Question must be attempted at one place instead of at
different places.

iv. Write Q.NO in the Answer Book in according with Q.No in the Q.Paper.

v. No Page/Space be left blank between the answers. All the blank pages of Answer
Book must be crossed.

vi. Extraattempt of any question or any part of the question will not be considered.

vii. Use of calculates is not allowed.

Question No. 2.

(a) Explain the difference between physisorption and chemisorption in terms of energetics and
kinetics. Provide typical experimental evidence to distinguish them.

(b) Define and explain the concepts of internal energy (E) and enthalpy (H). Show the mathematical
relationship between them.

(c) Discuss the physical meaning of eigenfunctions and eigenvalues, and explain why operators
must be Hermitian in quantum mechanics.

Question No. 3.

(a) Outline selection criteria for stationary and mobile phases in column chromatography for
separating polar organic molecules.

(b) Propose a corrosion prevention strategy for a steel water pipeline system exposed to chloride-
rich environments.

(c) Derive the integrated rate equation for a second-order reaction where two reactants of equal
concentration react (2A \rightarrow Products).

Question No. 4.

(a) Given small sample data, compute 95% confidence interval for the mean and interpret the result.
(b) Predict and justify which complex will undergo a stronger Jahn-Teller distortion:
[Cu(H_20)_6]"{2+}$ or $[Mn(H_20)_6]"{3+}. Support your reasoning with electronic
configurations and degeneracy arguments.

(c) Explain how transport numbers are determined experimentally and derive their relationship
with ionic mobilities.

Question No. 5.

(a) Explain the photoelectric effect and how it supports the particle nature of light. Discuss the role

of work function and threshold frequency.



(b) Explain the common ion effect and its application in controlling the solubility of sparingly
soluble salts. Use an example to illustrate.

(c) Explain the mechanism of enzyme catalysis, highlighting the role of the active site and the
factors that influence enzyme activity.

Question No. 6.

(a) Use VSEPR to predict the shape and bond angles of $SF_4$ and explain the concept of
stereochemically active lone pairs.

(b) Using the Van der Waals equation, explain qualitatively how critical constants (Tc, Pc, Vc) relate
to a, b parameters.

(c) Explain Debye-Hiickel theory and derive the limiting law for the mean ionic activity coefficient.
Describe its region of validity.

Question No. 7.

(a) Discuss isomerism in coordination complexes (geometric, optical, linkage) with three
illustrative examples and draw structures.

(b) A buffer is to be made at pH 5.00 using sodium phosphate salts. Which pair would you choose
and how would you prepare it? Show calculations.

(c) Explain valence bond theory and hybridization for methane (CH_4), and contrast it with an MO

description of bonding in the same molecule.



aco
(A) El'lhllpy
weﬂl&r"
(A) Oxidation states only
(C) Electron delocalization in metals

Cturdlnuiunhmqprimmmwlnudth:wcﬁ

(C) Energy (D) None of these

(B) Primary and secondary valences (coardination pumber and ligands)
(D) None of these
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places.

No Page/Space be lefl blank between the answers. All the blank

must be crossed.

(vi)  Extra attempt of any question or any part of the question will nol be &€

Use of Calculator is allowed.
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mathemat ical ltlnlmslﬁp between them. »
Discuss the physical meaning of eigenfunctions md zigenvalues, in why
operators must be Hermitian in quantum mechanics. Q’
Outline selection criteria  for _stationary and mobile phn%~ in cgsx (6)
chromatography for separating polar organic maolecules. :

Propose a comosion pmwmhnmmyfornmlwnw p(pntm: sysﬁexpuud (]
10 chloride-rich environments.
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interpret the result, ,

Predict and justify which complex will I.Imlclgu a gtmnga Jahn-Teller distortion: (7)
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Support your reasoning with e configurations and degeneracy arguments.
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relationship with ionic mobilities.
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Discuss the role of work function and threshold frequency.
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salts. Use an exiumple to iliustrate.

Explain m of enzyme catulysis, highlighting the role of the active site  (7) (20) t
and the ars that influence enzyme activity. sl
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(Te, Pe, V) relate o a. b parameters.

Debye—Hiickel theory and derive the limiting law for the n&l
‘activity coefficient. Describe its region of validity,
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thiree illustrative examples and draw structures. ,
A buffer is to be made at pH 5.00 using sodium phosphate salis.
would you choose and how would you prepare it? Show calculations.

valence bond theory und hybridinthn for methane (CHa). and contrast |
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