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.You may flnd the fbllowing data r,rseful.

Universalgasconstant,R:8.3144J.K-r'mol r.Boltzmannconstant,k: l._igl:lg-::J.K'-r,

Avogadro constant Na : 5.022x 1023 mol-r, Faraday constant F : 9648-5 Cmol-i, R.est mass of
electron (m.): 9.1 x l0-ir kg. Velocity of light (c): 3 x l0B ms-l, Eleotron charge (e): 1"602 x l0'1e C

l. a) Consider the fbllowing three organic molecules P, Q and R and answer the questions given
bclor.r.
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i) f)rat,t, f;ischer projections of p, e and R. t *

ii) Identify their R, S representations for the stereo centfes presenl in the above
structures and explain how you have obtained the configurations.

ii{} Write the relationships between p & e, e & R. anil p & R.

(30 rnarks)
b) Consider the fbllowin g trans-1,3-disubstituted cyciohexane compounds given below:
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i) Drav,all the possible chair confbrmations of the above compounds M and N.
ii) Give reasons and intlicate the most stable conformation of the above possible chair forms

(Your allswer shotild include the various destabilising interactions that contribute to the
total strain o{' each conflorrnation).

iii) tlxplain rvhy there is only one chair confbrmation is fbund as the major in M while there
are equal percentage of confbrmations lbund in N.
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ii) The specific rotation of (,S)-carvone

of R and ,S carvone is -23'. Which

(R)- and (,$)-carvone in the sample.

is +61'. The optical rotatio4 of a sample of a

enantiomer is in excess? Calculate the

2. a) State whether the following molecules are chiral or achiral.

Det'ermine whether the following pairs of compounds are enantiomers, diaste

the identical comPound?
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1 -phenylethanol could be resolved.
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c) i) What do you mean by significant figures.

ii) Write the significant figures rules that govern the determination of significant figures.

iii) How many significant figures are in following measurernents.

D 4308 rI) 40.05 III) 470,000 rv) 4.00 v) 0.00s00

(40 marks)

i) What is the 'Bom Haber' cycle.

ii) Define the term lattice enthalpy of dissociation.

iii) The energy ier'ei ciiagram (Bom-Ffaber cycle) for Caesinm chloride is shown below.

Write the names of the enthalpy changes represented by AHr to AHe. Calculate the value

of the lattice energy AHo by using the values given in the diagram

#lt-

(40 rnarks)

How does catalyst affect activation energy for a reaction? Briefly explain it using the Maxwell-

Boltzmann distribution curve.

(30 marks)

Differentiate the fol lowing,

i) A back titration and a direct titration

ii) An end point and an equivalence point

AH * +'t*'l *j rnor

d.lt* n +$7S fil nlsfj

AS, x +79 ki rrol^'

b -4$il ki Jsroil

End

(30 marks)



c) Draw the potential energy vs dihedral angle diagrarn for the following molecule and explain

the variatiotrs of potential ene.rgies of the corresponding confbrmers for different rotational

angles.
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3. a) The Kinetic Theory of Gases provides a framework for explaining the properties and

behavior ol'gas particles in motion.

i. Discuss tu.'o primary assumptions of the Kinetic Molepular 'fheory and how they

contribute to the understanding of ideal gases.

(20 marks)

ii. Explain the liniitations of above-mentioned assumptions when applied to rea! gases.

(20 marks)

4'*

i. l)erive Van der Waals Equation of State for Real Gases.

(20 marks)

ii' Derive the reiationship between the average kinetic energy of gas molecules and the

absolute temperature.

(20 marks)

ii. Draw the Maxwell-Boltzmann distribution curves for molecular velocities of a gas at

two different temperatures (Tl>T2). On the graph, clearly indicate the positions of

the root mean square (I{MS) velocity, the average velocity, and the most probable

velocity.

(20 marks)



4.a)

i) Define the half-life of a reaction rate. 
l

ii) Write two factors that can affect on the half-lif'e of a reaction rate. 
t t o tJ

j

iii) A first-order decomposition reaction is observed to have tn. ,",,::.:,rl
l

_ constants at the indicated temperature. Estimate the activation energy. 
{
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Assume that the rate constant obeys the Arrhenius equation.
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i) Draw a potential energy diagram illustrating the energy changes tljroughout th

pathway, from reactants (A) to proriucts (P). Include all intermediates (l) and tra{

states (TS). Label the axes appropriately and indicate the relative energies of each spl
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ii) ldentify and explain which step in the mechanism is likely the rate-determining stefl
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What is the atomic radius" How do you think chemists measure it.
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