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CHEMISTRY — MINOR
Paper : MN-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.
Question nos. 1, 2, 3, 4 are compulsory and answer any four questions
(question nos. 5-10) from the rest.

1. Answer any ten questions : 2x10
(a) Explain why the d3 electronic configuration is more stable than the d 6 electronic configuration.
(b) Write down the IUPAC nomenclature of the following molecule :

Br
S
H;C CH;
Cl
(c) State two differences between order and molecularity of a chemical reaction.
(d) Draw the shapes of p_ and d,? orbitals.
(e) Calculate the DBE (Double Bond Equivalent) of the compound with the given molecular formulae :
(i C4HgNOCI (ii) C,HgO,
(f) State and explain Hess’s law of constant heat summation with a suitable example.
(g) Calculate the de-Broglie wavelength of an electron moving with a velocity of 1.0x106 ms~1.

(h) Indicate the state of hybridization of the non-hydrogen atoms in the following molecule :

C 0)
FZ
HZC/ \K

CH;4
0 Show that the time taken for 75% completion of a first order reaction is twice the time taken for
50% completion of the reaction.
() Explain why the electron affinity of Fluorine is lower than that of chlorine.

(k) Identify each of the following species as aromatic, antiaromatic or non-aromatic :

® © (i) @ (iii) © (iv) D@

(1) “Reversible work is always greater than irreversible work.”— Comment.

2. Write short notes on :

(a) Quantum numbers using the following points :

(i) Types
(i) Significance. 2+3
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Or
(b) Heisenberg’s uncertainty principle using the following points :
(i) Statement and mathematical expression
(i) Significance
(ili) Calculation of the uncertainty in momentum of an electron if the uncertainty in position is
10x10-10 m. 2+1+2
3. Write short notes on :
(a) m-Molecular orbitals of 1, 3-butadiene using the following points :
(i) Picture of m-molecular orbitals
(i) Identification of HOMO and LUMO in the ground state. 4+1
Or
(b) Inductive effect using the following points :
(1) Types
(i) Characteristics

(iii) Applications. 1+2+2

4. Write short notes on : ,
(a) Arrhenius equation using the following points :
(i) Mathematical expression (explaining all the terms involved)
(i) Experimental determination of activation energy using it. 2+3
Or
(b) Thermodynamic systems using the following points :
(1) Definition
(i) Types
(iii) Examples. , 1+2+2
5. (a) What is sheilding effect? Calculate the effective nuclear charge experienced by a 3s electron of
Sodium using Slater’s rule.

(b) Indicate the symmetry elements present in the following molecules :

H CH,
() H>=< (i) ﬁ

Cl Cl H,C

(c) Show that, the volume of a fixed amount of an ideal gas is a state function. (1+3)+3+3
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6. (a) Arrange the following molecules in increasing order of stability with reasons :

(i) H,C=CH,
(i) HyC-CH=CH,
CH,

(iii) CHy;—C—CH = CH,

CH,4
(ivy H;C - HC =CH - CH,
(b) Derive Kirchhoff’s equation showing the variation of heat of reaction with temperature.

(c) Discuss the failure of Aufban principle with reference to Cr and Cu. 4+3+3

7. (a) Show that, if A reacts according to A4 k —>B; 4 kR _,c , then half-life of A is given by
‘= 0.693

3 (h+hk)

(b) Explain why first ionization potentials of coinage metals fall in the order Cu> Ag < Au.

(c) Label the stereogenic and non-stereogenic centres in the following compound with reasons.

COOH
H——1—0H
HO——1—H
COOH 4+3+3

8. (a) Sketch and compare the radial function curves of 1s and 2s orbitals.

(b) Tertiary butanol is miscible in water in all proportions, but n-butanol is only partly miscible.

— Explain.
(c) Calculate the work done when 2 moles of an ideal gas expand isothermally at 300 K from 10 L to
20 L. 4+3+3
9. (a) Convert the following Fischer projection formulae into Newman projection formulae.
CH,4 CH4
. H——1—Cl .. H—T—NH
® (i) 2
Br—+——H H——O0H
CH, CH,4
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(b) Classify each of the following properties as intensive or extensive :

(i) Temperature (ii) Heat capacity (iii) Volume (iv) Density (v) Concentration (vi) Specific
heat.

(c) Calculate the ionic radii of Na™ and F~ in NaF crystal by Pauling’s method. [Given Na®-F~
distance = 231 pm] 4+3+3
10. (a) The rate constant of a reaction increases from 1.0x10~4 s at 290K to 5.0x10~* s7! at 310 K.
Calculate the activation energy of the reaction.
(b) Why does atomic radius decrease across a period but increase down a group?

(c) “The resonance energy of Benzene is —36 KCal mol~!”— What do you mean by the statement?
4+3+3
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