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QUESTION ONE (30 Marks)
(a) Define the following terms

1. Energy (2Marks)

ii.  Heat (2Marks)

iii. Thermodynamics (2Marks)

iv.  Adiabatic process (2Marks)
(b) Deduce the significance of gas constant R using ideal gas equation pv = nRT

(3Marks)

(c) (i) State the Hess’s law (2marks)

(1i) . From the following enthalpies of reaction
Hz ) + 02 g » 2H,0 @ AH=-285kJ

Cis) + O2(g) » CO, @ AH=-394 kJ
2Cs+2H; @® = C2Hs () AH=-523kJ

Calculate Heat of the reaction of CoHy +30,- 2C0O2+ 2H,0 (3marks)
(d)(i) Starting with A E = q — W, show that the heat capacity at constant volume js given
by ¢, = (55 (5Marks)
() (i) Define a system (2Marks)
(ii)State three thermodynamic systems (3Marks)
(1) ) Calculate the standard Gibbs free energy for the reaction at 25°C (4Marks)

Cs +029 — CO, (®)
(AH® = —393.4kJmol =1, AS = 2.9jK )

Question Two (20 Marks)

(a) Calculate the standard Gibbs free energy for the reaction at 25°C (SMarks)
Ha) +%502 () — Hy0 )

(AH? = —285.64kJmol~1 AS = 1.89jK~1)

(b) Using E = 14myp?2 show that kinetic energy of a system is given by E, = RT

(5Marks)
(¢) Using the information given below, calculate the entropy of the reaction
2COs) + 02 (5y —»2CO, () at 25°C (6Marks)
- S%K"1mol

CO, 148

co 47

0, 205
(d) (i) What is a state variables (2Marks)
(ii) State any two examples of state variables (2Marks)

QUESTION THREE (20 Marks)
x-1
(a) (i) Using AE = q — W, show that (%) = Kl) for reversible adiabatic expansion
1

V2
(10Marks)
(i) 2 moles of ideal gas 300K is compressed adiabatically to ¥ of the original volume.
Find temperature of the gas after compression (C, = 12.5 k™ 1mol 1) (10Marks)



QUESTION FOUR (20 Marks)

(a) (i) State the second law of thermodynamics (2Marks)

(ii) Starting with AE = ¢ — W, Show that entropy change of a system when temperature

and volume are variables is given by AS = [nC,, In (?) + nRin (?)] (10Marks)
1 1

(iii) For one mole of a gas when temperature and volume are variables the entropy is given
by;
T, v : : " .
AS = [Cvln (;—) + Rin (V—)] Using this expression show that entropy of an isothermal
% 1

: - L V2
process is AS = [Rln (Pz) = Rin (V1)] (SMarks)
(b) Distinguish between isobaric and isochoric processes (3Marks)
QUESTION FIVE (20 Marks)
(a)Starting with the first law of thermodynamics (dE = dq — dw), derive C, = (%)
(10Marks)

(b) Using the ideal gas equation. Derive the numerical values of gas constant R (5 marks)
(c) Using AE = q — W, show that heat of an isothermal reversible process is

g = nRTIn {%} (5 marks)
1



