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2025

CHEMISTRY — MDC
Paper : CC-1
(Fundamentals of Chemistry - I)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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[ English Version ]
The figures in the margin indicate full marks.
Answer question nos. 1, 2, 3, 4 (compulsory) and
any four from the rest (question nos. S to 10).
1. Answer any ten questions : 2x10
(a) Compare ionization potential of nitrogen and oxygen.
(b) Write down the IUPAC nomenclature of the following compounds :
(i) HOOC — CH, — ClH — CH — CH;4
Cl OH
(i) /\(
Br
(c) What do you mean by ‘state function’ and ‘path function’?
(d) Write down any two properties of a transitional element.
(e) Compare the solubility of fer-butanol and n-butanol in water.
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(f) Define enthalpy of a closed system. State whether the reaction is endothermic or exothermic if AH
of the reaction is negative.

(g) Write down the general electronic configurations of d- and f- block elements.
(h) Calculate the double bond equivalents of the following two compounds :
(i) C;H(O, (ii) CsHsNO
(i) What will be the order of the reaction if the unit of rate constant is mol 2 lit> s71?
() Write the four quantum numbers of the two valence electrons of Mg.

(k) Classify the following ions/molecules as aromatic, antiaromatic or non-aromatic :

@
o () o A

() How is the half-life period of a zero order reaction related to the initial concentration of the

reactant?
2. Write short note on :

(a) de Broglie Hypothesis using the following points :
(1) Statement with mathematical expression
(i) Significance. @+DH)+2

Or

(b) Electron affinity of an atom using the following points :

(i) Definition

(i) Variation along a period and a group with explanation. 1+(2+2)

3. Write short note on :

(a) Inductive effect using the following points :
(1) Salient features
(i) Acidity order of formic acid and acetic acid. 3+2

Or

(b) Enantiomer and diastereomer using the following points :
(i) Definition
(i) One example of each. (1Ya+1%2)+2

4. Write short note on :
(a) Arrhenius equation using the following points :
(i) Mathematical expression explaining all the terms involved.

(i) Determination of activation energy. (1+2)+2
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Or
Thermodynamic ‘systems and surroundings using the following points :
(i) Different types of systems
(i) Differentiation among all the types of systems
(iii) Definition of surroundings. 1+3+1
State Pauli’s exclusion principle and apply this to predict the maximum capacity of 3d subshell for
accommodating electrons.

Convert the following Fischer projection formulae into Newman projection formulae :

® CH; (ii) CH,
H———O0H H— OH
HO———H H——OH
CH; CH;4
Derive the expression for work done in an isothermal reversible expansion of # moles of an ideal
gas. 4+3+3
Explain why :

(1) Phenol is more acidic than ethanol.

(i) ortho-nitrophenol is more steam volatile than para-nitrophenol.

Differentiate between order and molecularity of a reaction.

Show diagramatically the variation of radial distribution with ‘r’ for the orbitals 2s, 3s and 3d in

a hydrogen atom. (2+2)+3+3

Show that for an adiabatic reversible process involving an ideal gas, TV = constant

C
where 7 =7).
( CV Y )

State three conditions for acceptability of a wave function.

Draw the m-molecular orbitals of ethylene mentioning HOMO and LUMO in the ground state,
along with electronic arrangement. 44343
Calculate the effective nuclear charge of the 4s electron and a 3d electron in copper (Z = 29) atom
applying Slater’s rules.

Draw the resonating structures of the following molecules :

o O ) /
0 /[k{[k Gi H3C/Q\CH=C\

CH,

CH,
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At 25°C, the half-life period for the decomposition of N,O is 2.05 x 10* sec and is independent
of initial concentration of N,Os. Determine the time required for 80% of N,Os to decompose.

(2+2)y+(1%a+1Ya)+3
(i) Define stereogenic centre with a suitable example.

(i) Compare the dipole moments of ortho-dichlorobenzene and para-dichlorobenzene with
explanation.

2 moles of an ideal gas undergo an adiabatic reversible expansion. In this process, the temperature
of the gas decreases from 400K to 300K. Calculate the work done by the gas. (y = 1.667).

Differentiate between atomic orbit and orbital. (2+2)+3+3

Classify the following thermodynamic variables as extensive or intensive :
internal energy, pressure, heat capacity, specific heat.

PbO, is a strong oxidising agent. — Explain.
Indicate the symmetry element(s) present (other than C,) in each of the following molecules :

(i) 2-chloropropane and (ii) meso-tartaric acid. 4+3+(1'4+1%%)
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