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Answer booklet;
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SECTION A (40 marks)

Answer ALL the questions in this section.

If For an ideal gas, show that R =C,—C,. (4 marks)
Y (a) State Faraday’s 1* law of electrolysis. (2 marks)
(b) State two applications of electrolysis (2 marks)
3: The equivalent conductances of sodium chloride, hydrochloric acid and sodium acetate at
infinite dilutions are 126.45 and 91.0 Ohms/cm?/eq respectively. Calculate the conductance of
acetic acid at infinite dilutions. (4 marks)
4, Calculate the change in entropy when 500 cm® of water at 0 °C is heated to 80 °C.
(Cp =75.6 J/mol/K). : (4 marks)
5. Draw an energy level diagram, that relates the heats of formation of CO,, H>O, C,H, and the
heat of combustion of C>Hg. (4 marks)
6. (a) State Hess’s laws. (2 marks)
(b)  Explain why AgCl is insoluble in'water and NaCl is soluble in water. (2 marks)
e For each of the following reactionsy state with reasons whether the entropy increases, decreases
or stays the same:
(1) 2 CO[Q)“{" O{g} =" 200‘2{9[; 3 (2 marks)
(11) Cioy+ CO35 — 200y, . (2 marks)
8. Given the following reaction 2NOCliy = 2NOy,) + Cli,y. Calculate the equilibrium constant
given T =400k, AII’ = 772 Kj and aS = 122 J/k. (4 marks)
9. (a) Define the following terms:
(i) entropy; (1 mark)
(i) adiabatic change. (1 mark)
(b) Write the Nersts equation. (2 marks)
10. (a) State two advantages of potentiometric titrations. (2 marks)
(b) State two conditions necessary for alloying of metals. (2 marks)
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SECTION B (60 marks)
Answer any THREE questions from this section.
Define the following terms as used in thermodynamics:
(1) isochoric change; (2 marks)
(ii) 1sobaric change. (2 marks)

An ideal gas of 5.2 moles, undergoes a reversible isothermal compression from 3 litres
to llitre at 260 K. Calculate :

(i) work done (w); (3 marks)
(i)  heat flow (q): (2 marks)
(ii) du; (3 marks)
(iv) AH. (3 marks)

3 moles of an ideal gas was heated at constant pressure in the process absorbing 299 J
of heat energy with the temperature increasing by 2.55 K. Calculate:

(1) Cp; (2 marks)
(i1) Cv. ' (2 marks)
State an example of an isolated system. (1 mark)

On the same axes, sketch a graph of the molar conductivi ty Vs concentration for

a strong electrolyte and a weak electrolyte. (4 marks)
(€) Describe how the graph above, can be used to determine molar conductivity
value at infinite dilution for a strong electrolyte. (3 marks)

(i)  State why it is impossible to use the graph above to determine the molar
conductivity value at infinite dilution for a weak electrol yie. (2 marks)

Consider the following cell;
2 Agior+Zn*" oy — 2497 + Znisy given that S, = —0.76 E3,=4+0.80.

(1) Write the half cell equations for:

05)] anode; ( 2 marks)

(II)  cathode. ( 2 marks)

(ii) Predict wether or not the cell is feasible (4 marks)
State three advantages of glass electrodes. (3 marks)
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State three types of potentiometric titrations. (3 marks)

Describe how qualitative analysis is done in polarography. (7 marks)
State three applications of Kohlrauch’s law of independent migration. (3 marks)
(1) State Ostwald’s dilution law. (2 marks)
(i)  Using appropriate equations, explain why rust is considered an electrochemical
process. (5 marks)

Differentiate the following terms as used in solid state chemistry:

63} crystal lattice and unit cell; (3 marks)
(ii) hexagonal close packing and cubic-close packing. (3 marks)
With examples, differentiate crystalline solids from amorphous solids. (4 marks)

Aluminium crystallizes in a cubic close packed structure. Its metallic radius is
125 % 107% cm.

(3] calculate the length of the side of the unit cell;
(i) calculate the volume of the unit cell.

(5 marks)

Calculate the Ecell of the cell below:

Mg[.;)/Mg?ﬁfmm) 7 Cu* ( 0.0001 m. )/Cu{s)
E°Mg* /Mg =—23Tv Cu®™/Cu=0.34v : ‘ (5 marks)

Analyse the data given below and use it to answer the questions below:

Mgis) — Mg H, = +152.7K]j
Mg — Mgig+e  H,=+738Kj

Mg}, — Mg+ e 5= +1451Kj
Ozgy— 20 Hs = +496 Kj

O +e” — O s=—121.7Kj
O @+e — Ofy He = +866 Kj

Mg+ =1 0_(g} e MgO(S) H;= —1246 K_]
Mg + 0%y — MgOy,) H’ = —3933Kj

(1) Construct a born herbers energy level diagram for the data above. (12 marks)
(i1) Calculate the heat of formation of MgO. (3 marks)
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1 Explain what would happen if the salt bridge is removed. (2 marks)
(i) State the anode and cathode in this cell. (2 marks)

(ili)  Predict the direction of electron flow in the cell above if
Ex=-062 Ei;=032. (1 mark)
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