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INSTRUCTIONS: Answer guestion one and any other two questions.

QUESTION ONE (30 MARKS)

a) State the Raoults law. (2 Marks)
b) Explain the third law of thermodynamics. (2 M
c) Define the following terms
i. Entropy (2 Marks)
ii. Phase (2 Marks)
d) Distinguish between spontaneous and non-spontaneoasss. (2 Marks)

e) Calculate the osmotic pressure of an aqueous gplatintaining 1g each of sucrose and
glucose per dat 300K (Given that R= 0.0821 molar mass for ssero 342 Glucose: 180)

f) Calculate the change in Gibbs free energy whichugcawhen 3.2g of an oxygen gas expands
isothermally at 3.10 x 8 from an initial volume of 5.0 x Ifm®to 1.0 nf assuming ideal
gas behavior given that R=8.3¥4 'mol™1. (4 Marks)

g) State four Colligative properties (4 Marks)

h) Calculate the change in entropy that occurs whég df carbon dioxide gas is allowed to

expand isothermally and reversibly from an initialume of 1.0 driito a final volume of 10
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dm® at 300K assuming the gas behaves ideally givahRKk8.314K ~1mol™?.
(3 Marks)
i) Calculate the amount of oxygen at 0.2 atm of pmesdissolved in 1kg of water at 293K,
given that the Henry’s constant for oxygen is 4 B0katmosphere at 298K. (4 Marks)

J) What is an ideal solution? (2 Marks)
k) Diethyl ether has a vapour pressure of 401 mmH@4. Calculate its vapour pressure at 32

9C. Given that R=8.3J& ~'mol~" andAH,,,, for diethyl ether is 2%Jmol~*.
(3 Marks)
) The lowering of freezing point of benzene was 2.@8len 4.12 x 10 kg of a solute of
unknown molar mass was dissolved in 9.31 X & of benzene. Calculate the molar mass of

the solute. Given that molar depression constarlidazene is 15.kgmol™1 .

QUESTION TWO (20 MARKYS)
a) State the second law of thermodynamics (k®)ar
b) State the characteristics of an ideal solution. (3 Marks)

c) Given that;

N3 (g)+ 3Hz(g) — 2NHjz(g

And
Compound | S Jmol~ 1K)
N2 191.61
H> 130.68
NH3 192.77

CalculateAS for the following reaction at 2& and comment on the valueAf obtained.
(5 Marks)
d) With the help of Gibbs-Helmholtz equation, fix@° for the reaction at 310K.
2C0(g)+ Oz(g) — 2L02(y)

Give the following data iftjmol~1 at 300K

Compound AH]? AGfO
CO -110.5 -137.2
CO, -393.5 -394.4

Assuming thanH° values remain unchanged in this temperature range. (6 Marks)
e) Explain four conditions that real gases must fudfil the Henry’s law to hold true.
(4 Marks)
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QUESTION THREE (20 MARKYS)

a) State the Henry’s law. (12 Mark)
b) The boiling point of water is 373K at 1 atmosphgressure. Calculate W, QF, AE, AA and

AS, when a mole of steam is compressed isothermatlyraversibly. The latent heat of
vaporization of water is 40.6fmol 1. (10 Marks)
The vapour pressure of water at®Dis 17.51 torr. The lowering of vapour pressursugfar

solution is 0.064 torr, calculate;

i. The relative lowering of vapour pressure (3ksn
ii. The vapour pressure of the solution (3 Marks)
iii. The mole fraction of water (3 Marks)

QUESTION FOUR (20 MARKYS)

a) Draw an illustration of a phase diagram of wated Ebel all parts. (12 Marks)
b) A solution 0f3.0 x 10~* kg (C,oH,0) in 2.53 x10~2kg of chloroform boils at 334.3K.

Boiling point chloroform is 334. OK. Calculate thelarAH,,, and K for chloroform.
(8 Marks)
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