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INSTRUCTIONS: Answer guestion one and any other two questions.

Q

a)

UESTION ONE (30 MARKS)

State four factors that affect conductance. (4 Marks)

b) The molar conductance at infinite dilution for CH3CH>COONa, HCI and NaCl are 90.0, 426.2

and 126.5Q, respectively. Calculate the molar conductance of propanoic acid at infinite
dilution (3 Marks)

c) Explain the following observations;
i. Anincreasein field strength or frequency of an alternating current causes an increasein
the observed conductance of an electrolyte. (2 Marks)
ii.  When the concentration of an electrolyte in asolution isincreased its electronic
conductance increases while its molar conductance decreases. (2 Marks)
d) State Kohlrausch law of independent migration of ions. (2 Marks)
€) Theionic conductance of Li*, Na" and K* are 38.6, 50.1 and 73.5Q *cm?mol~1. Calculate
their ionic mobilities. (3 Marks)
f) What is meant by the term transference number. (2 Marks)

g) A metalic wire 20cm length and 0.005 mm radius has aresistance of 10 Q. Determine its;

Meru University of Science & Technology is ISO 9001:2015 Certified
Foundation of Innovations Page 1



i.  Conductance (2 Marks)

ii. Resistivity (3 Marks)

iii. Conductivity (2 Marks)
h) For the reversible reaction 2Cu®* + Mg = 2Cu + Mg? E®=0.045V, calculate the

equilibrium constant using the Nernst equation. (5 Marks)

QUESTION TWO (20 MARKYS)
a) Discussfive factors which affect the degree of ionization in electrolytes according to the

Arrhenius theory. (10 Marks)
b) Calculate the equilibrium constant for the reaction 2Fe** + 21" = 2Fe?* + |, at 298K, given that
E%(I21") = 0.536V (a=0.005) and
EO(Fe*, Fe?") =0.771V  (a=0.01)
i.  Writethe half reactions. (2 Marks)
ii. Calculate the standard e.m.f of the cell. (2 Marks)
iii. Calculate the equilibrium constant for the reaction. (2 Marks)
iv. Calculate the equilibrium constant for the reaction. (2 Marks)
c) Distinguish between chemical and concentration cells. (2 Marks)

QUESTION THREE (20 MARKY)

a) Distinguish between Faradic and non-faradic current. (2 Marks)
b) Theresistance of acell containing 0.1M KCI solution was found to be 85.0Q2. When the same
cell wasfilled with aqueous 0.052M solution of an electrolyte, the resistance was 96Q. The

specific conductance of 0.1M KCI solutionis 1.29x 10~2Scm™1. Calculate;

(i) Cell constant (2 Marks)
(if) The specific conductance of the electrolyte solution (3 Marks)
(iii)Molar conductance of the electrolyte at this concentration (3 Marks)

¢) Explain two methods commonly used for determination of transport numbers. (4 Marks)
d) Using conductometric titration graphsillustrate the titration of;
i. Strong acid with strong base. (3 Marks)
ii. Strong acid with weak base. (3 Marks)
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QUESTION FOUR (20 MARK S)

a) Discussfivetypes of electrodes. (10 Marks)

b) The conductivity of asaturated solution of BaSO4is3.06 x 10~°Qcm~1. The equivaent
conductance of BaSO; at infinite dilution is 143 Qlcm™tcm?eq™! . What is the solubility of
BaSOs at 25°C in [molar mass = 233]

i. Gram equivalent per litre (2 Marks)
ii. Molesper litre (2 Marks)
iii. Grams per litre (2 Marks)
iv. Calculate solubility product of BaSOa4 (4 Marks)
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