Chemical Kinetics:
1) Show that in case of a first order reaction, the time taken for completion of 99.9% reaction
is ten times the time required for half change of the reaction.
2) (a) The rate of a particular reaction doubles when the temperature changes from 300 K to
310 K. calculate the energy of activation of the reaction [given R = 8.314 JK-1 mol −1]
(b) Show that the half-life period of a first order reaction is independent of initial concentration
of reacting species.
3) The time required for 10% completion of first order reaction at 298 K is equal to that required
for its 25% completion at 308 K. If the preexponential factor for the reaction is 3.56 ´ 109 s–1,
calculate the energy of activation.
4) At 380 °C, the half-life period for the first order decomposition of H2O2 is 360 min. the
energy of activation of the reaction is 200 kJ mol–1, Calculate the time required for 75%
decomposition at 450 °C.
5) For a reaction, the energy of activation is zero. What is the value of rate constant at 300 K
if k = 1.6 \times 106 s–1 at 280 K? (R = 8.31 J K–1 mol–1).

Colligative Properties
1. Explain along with diagram, why some of the non- ideal solution show positive deviation
while some other show negative deviation from ideal solution.
2. Explain the relevance of elevation of boiling point in determining the molecular weight of
non- volatile solute.
3. Explain molal depression constant. Derive the relation between the depression in freezing
point and the molecular weight of non- volatile solute in the solution.
4. What is van’t hoff factor? What possible value can it have if the solute molecules
undergo:- i) association ii) dissociation in solution.
5. Define osmosis and osmotic pressure. How is it dependent on temperature and atmospheric
pressure and explain how the molecular mass of a non- volatile solute can be determined
from it.

Chemical Bonding
Q1. Using the concept of hybridization, explain the possible shape and geometry of IOCl3, ICl5
and XeOF4. With suitable arguments, predict which of the shapes are most stable.
Q2. Establish the relation between enthalpy of formation and lattice energy of CaCl2 using
Born Haber’s cycle.
Q3. Draw the molecular orbital energy diagram for NO and NO+. Calculate the bond order and
explain their magnetic properties.
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