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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 Sfour from the rest (question nos. 5 to 10).

1. Answer any ten questions : 2x10
(a) Compare ionization potential of nitrogen and oxygen.

(b) Calculate the double bond equivalent (DBE) of the molecule having molecular formula C H;Cl.

(c) What are state function and path function?
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KI + Tl mixture at —10°C is allowed to attain room temperature to form KTIl,. Determine the
oxidation state ol T1 before and after the reaction.

Compare the stability of the following alkenes with explanation :
1-Butene and 2-Butene.

State two characteristics of zero order reaction,

Compare the electron affinity of fluorine and chlorine.

Write the IUPAC nomenclature of the following molecules :

() H)C=CH-CH,-C=C-H
(i) HyC-CH=CH - CH - CH,
(|)H
Identify as an intensive or extensive variable from the following :
Specific heat, heat capacity, density and volume.
State de Broglie Hypothesis and write its mathematical form.
Compare the boiling points of n-pentane and 2-methylbutane with explanation.

For a reaction between A and B, the order with respect to A is 1 and the order with respect to
B is 2. If the concentrations of both A and B are doubled, then in what factor the rate will

increase?

2. Write short note on :

(a) Inert pair effect using the following points :

(b)

(1) Definition.
(i) Examples (any two).
(ii)) Applications (any two). 1+2+2
Or
Slater’s rules using the following points :

(i) For s and p electrons.

(i) For d electrons. 2Vat+2Ys

3. Write short notes on :

(a)

‘Resonance’ and ‘Resonance energy’ using the following points :
(i) Definition of resonance.

(i) Examples of resonance in organic molecules (ar least two).

(iii) Definition of resonance energy.

(iv) Significance of resonance energy. 1+2+1+1
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(b)

(b)

(b)

(c)

(b)

(c)

(b)

Or
Hyperconjugation using the following points :
(i) Definition of hyperconjugation.
(i) Examples of hyperconjugation (at least two).

(i) Hyperconjugation related to the stability of the molecule. 142+2

. ' . . . y ; Y _
Prove that for an adiabatic reversible process involving an ideal gas PV ' = constant, where the

terms have their usual meanings. 3
Or
Write a short note on Arrhenius equation using the following points :
(1) Arrhenius equation.
(i) Experimental determination of activation energy from Arrhenius equation. 2+3

What is radial distribution function? Draw this function for the 1s, 2s and 2p orbitals in a hydrogen
atom.

Classify the following ions as aromatic or antiaromatic with explanation.

@) @ and (ii) DG/
©

Derive Kirchhoff’s equation showing the variation of heat of reaction with temperature.
4+(1%+1)+3

Using LCAO principle, draw the molecular orbitals of 1, 3-butadiene mentioning HOMO and
LUMO in the ground state, along with electronic arrangement.

The rate constant of a first order reaction is 3.5x103 min~!. Calculate the ty,. How does the 7y,
of the reaction change if the initial concentration of the reactant be doubled?

Write the Schradinger equation for hydrogen atom. What is an atomic orbital? Draw schematically
d,> atomic orbital. (2+1+1)+3+(1+1+1)
Establish the relationship between Cp and C, thermodynamically for 1 mole of an ideal gas.
Calculate the electronegativity of fluorine atom from the following data using Pauling’s scale.

Eyy_yy = 104.4 keal mol~!
E;_ = 36.6 kcal mol~!
E;y_p = 134.6 keal mol~!

XH=2.1.




10.

(c)

(a)

(b)

(c)

(a)
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Compare the dipole moments of the following molecules with explanation :

Cl Cl Cl H
M and >:—__<
H H H Cl
(i) CH4Cl and CH,4F. 4+3+[(Va+1)+(Vat+1)]

State and explain the Heisenberg Uncertainty Principle. Calculate the uncertainty in the speed of the
electron confined in a space of linear dimension of 10 A. [Given : mass of an electron = 9.109% 10-3! kg]

Draw any one Fischer projection formula of 3-chlorobutan-2-ol and convert it to its Newman and
sawhorse projection formula.

One mole of an ideal gas expands from 10 litre to 100 litre at 27°C isothermally and reversibly.
Calculate q, w and AU for the process. (2+2)+(1+1+1)+3
What do you mean by inductive effect? Compare the acidity of acetic acid, formic acid,

chloroacetic acid and dichloroacetic acid in the light of inductive effect with explanation.

Consider the following reversible reaction, first order in both the directions.

k k
A—L=B; where L3
ky kp
Plot curves that give the concentration of A and B as functions of time.
Differentiate between electronegativity and electron affinity. (1+3)+3+3
Using the Steady state approximation, determine the rate law for the production of P.

k, k.,
A+B C—>P,
k
2
where C is the intermediate and k|, k,, ky are rate constants.

Define ionization energy. Compare the first and second ionization energy between potassium and
copper.

Define enantiomer and diastereoisomer with one example for each. 4+3+(1%2+1%)
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[ English Version ]

The figures in the margin indicate full marks.

Question numbers 1, 2, 3 & 4 are compulsory and

answer any four from question numbers 5 to 10.

1. Answer any ten questions : 2410

(a)
(b)
(©
(d)
(e)

®

(€]
(h)
®

0
(k)
)

State two differences between orbit and orbital of an atom.
Draw the Fischer and the sawhorse formulae for meso-tartaric acid.
What do you mean by closed system and isolated system?
Define ionization energy. Write its unit.
Which molecule has higher dipole moment and why?
(i) Chloroform and (ii) Dichloromethane.
Classify each of the following properties as intensive or extensive :

(i) Pressure, (ii) Volume,  (iii) Temperature, (iv) Heat capacity.

K® and CI® ions are isoelectronic. Compare their radii.
Distinguish between conformation and configuration.

Draw concentration versus time curves for the three species A, B, C in the first order consecutive
reactions as follows :

k k
A—1l>B —2,C.

State Heisenberg’s Uncertainty principle and write one of its implications.

o-nitrophenol is steam volatile but p-nitrophenol is not.— Explain.

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

2. Write a short note on :

(a) de Broglie hypothesis. 5
Or,
(b) Inert pair effect. 5

3. Write a short note on :

(a) Hiickel’s rules for aromaticity. 5

Or,

(b) Enantiomer and diastereoisomer. 5
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4. Write a short note on :

(a) Parallel reactions (first order only). 5
Or,
(b) Path function and state function. 3

N

(a) Write Hund’s rule of spin multiplicity, and arrive at the most stable electronic arrangement of
nitrogen atom.

(b) Between formic acid and acetic acid, which one is stronger acid and why?
(c) Show that isothermal reversible work of expansion involving an ideal gas is greater than isothermal

irreversible work of expansion. 4+3+3

6. (a) Convert the following Fischer projection formulae into Newman projection formulae :

) CH; (i) CH,4
H—— OH H—— OH
Br—| H H —— OH

CH,4 CH,

(b) Rate constants of a chemical reaction at 273 K and 303 K are 2.45 x 10~ sec-! and
16.2 x 10~ sec™! respectively. Calculate the energy of activation.

(c) Define electron affinity and electronegativity. Write down two differences between them.

4+3+3
7. (a) Derive thermodynamically Cp — Cy, = R for one mole of an ideal gas.
(b) Draw the radial distribution curves for 1s, 2s and 2p orbitals for Hydrogen atom.
(c) Give the IUPAC names of the following compounds :
(1)) H;€ —CH — CH — CH, — CH,4
| |
Br OH
(0)
I
(i) H;C —CH=CH—C—H
0 o
I I
(i) HO—C —CH,—C —OH. 4+3+3

8. (a) State Slater’s rules and applying these, find the effective nuclear charge of one valence electron in
manganese (Mn) atom. (z = 25)

(b) 2, 6,N, N- Tetramethylaniline is a stronger base than N, N- dimethylaniline— Explain.

(c) State the first law of thermodynamics and write its mathematical form. 4+3+3
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9.

10.

(a)

(b)

()

(®)

(c)

antiaromatic or non-aromatic (no explanation

State whether the following compounds are aromatic,
needed) :
@ X (ii) , (i) @ , (iv)
o C)
Write any three differences between order and molecularity of a reaction.
Calculate the electronegativity of chlorine in Mulliken scale.
[Given : electron affinity of chlorine = 4.0 eV/atom, jonization potential of chlorine = 13.0 eV/atom)]
4+3+3
; . ¥ =i
Show that for an adiabatic reversible process involving an ideal gas TV' = Constant (where
C
y=—1)
Cv
Compare the ionization energy in the following pairs :
@D
(i) Nand O; (ii) Nand N
Draw the n-orbital diagram of the following molecule stating hybridization of each carbon atom.

H;C— C = C— CH. 4+3+3




