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1. %a)(i) Calculate the heat of formation of benzene CﬁHﬁ“) from the following data.
Heat of combustion of CgHgyy = -3267.6 kJ mol ™'
Heat of formation of H,O0  =-285.9 kJ mol”
Heat of formation of CO; = -393.5 kJ mol™
(i1} Is formation of benzene exothermic or endothermic
{b) Ammonium nitrate NH4NO; is widely used as a fertilizer. Unfortunately it has also found
used as an explosive It decomposes according to equation
. QNH |N01[q) L ZN’!“_,) + 41‘[10(1_) + O"(L]
Heat of formation of H,0 = -285.9 kJ mol”' and Heat of formation of NH4yNGO; = -364.6 k] mol '
(i) What is the energy change in the reaction
(il}  Why does NH4NO; act as an explosive
(c) The equation for the heats of formation of cupper(I) oxide CuzO and cupper (II) oxide are as
follows

2Cu + % Oy~ >CuzOps) A [ =-166.7 kI mol *

Cugy + %Oy —, CuOy, A H“_‘:.= -155.2 kj mol

The first and second ionization energy of copper are 750 and 2000 kJ mol ! resp~ctively Its
atomization energy is 339.3 kJ mol "' atomization energy of oxygen is 249.2 kJ mol !

First electron affinity energy of oxygen is -141.4 kJ mol - Second electron affin’ ity energy of
oxygen is 790,80 kJ mol ' Calculate the lattice energy of Cu,0, CuO

2 (a) Consider the following equilibrium which occurred in a closed vessel of volume 60 dm’ ;2.0
moles of SO, and1.0 mol of O; were placed in above vessel and allowed to cometo |

equilibrium at 57 0C At equilibrium 1.8 moles of SO; had formed and the pressure of tqe

vessel was 2 x 10 Pa. Calculate the following,

(i) K forabove equilibrium *  (ii) K, for above equilibrium

(b) Write down the mathematical expression for Raoult’s law and identify the terms in it

The vapour pressure of pure liquid solvent Q is 1.25 x 10° Pa When non volatile
substance R is dissolved in the solvent Q its vapour pressure drops to 0.95 x 10° Pa. What
is the mole fraction of component R in the solution
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