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* Answer all four (04) questions : All symbols have their usual meanings

1. Answer both parts of the question

(a) Answer following questions about definitions in Thermodynamics

I  Draw a simple sketch to illustrate the definitions of following terms in Thermodynamics.

(i) System (10 marks)
(ii) Surroundings
(iii) Boundary
(iv) Universe
IL.  Provide two examples for each of following. (05 %3 marks)

(i) Closed system

(ii) Open system
(iii) Isolated system

I  Anideal gas is filled in 2 balloon.
(i) What are the parameters should be measured to determine the state of above system? (15 marks)
(ii) Suggest a method to change the state of above system? (05 marks)

IV. Provide an example for each of following. (05% 2 marks)
(i) State functions
(ii) Path functions

V. Select the intensive properties out of following. (15 marks)
(i) Temperature
(ii) Heat capacity
(iii) Density
(iv) Boiling point
(v) Weight

Vii. Provide two examples for each of following. (10 marks)'"

(i) Kinetic energy
(ii) Potential energy



(b) Sri Lanka is the country manufactured world best activated carbon using coconut shells.
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Schematic illustration of activated carbon manufacturing process is given in the following
figure. Answer following questions regarding the activated carbon manufacturing process.

Activation Killen at
1000 °C

Input:
Coconut shell charcoal,

30 °C Air, E:>
Steam

Out put:

Activated Carbon,
I':D 900 °C hot air

State that the activation Killen is an open system or closed system, giving reasons.

(05 marks)

Suggest a suitable method to increase the energy efficiency of activated carbon manufacturing

process. (15 marks)

Answer following questions about first law of Thermodynamics.

Write down the First law of thermodynamics. (10 marks)

An ideal gas is filled in isolated system. A work of 1 kJ is done on the system using a .

paddle wheel. Calculate the amount of the change of internal energy of this process? (10 marks)

An ideal gas is filled in a system at pressure of 10° Pa. The initial volume of the system is
3 m3, The system undergoes reversible isobaric expansion until the final volume becomes
13 m’.

(i) Sketch the PV diagram of the above thermodynamic process. ( P: pressure, V;
volume)

(i) Calculate the work done by the system. (20 marks)

A sample of 40.0000 g of Heg is kept at 27 °C. The initial volume of the system is 3.0 m.
The system is reversibly isothermally compressed until the final volume becomes 0.3 m’.

(i) Sketch the PV diagram of the above thermodynamic process.
(if) Calculate the number of mols of He) in the system.
(iii) Calculate the work done by :che system.

(iv) Calculate the amount of heat transferred to the system. (40 marks)



V. A cyclic process is carried out on an ideal gas. The PV diagram of the process is given

below.
P (Pa) A
' —3
108 A ]
10 D = T
S : 55

(i) Identify the isochoric steps of the above cyclic process.

(ii) Calculate the work done by the system in above cyclic process.

Note:

AW =PAV
V2
AW =nRT 2.303 log (-ﬁ)

R =8.314 Jmol'K"!

3. Answer all parts
(a) Answer following questions regarding enthalpy.

I State the relationship between Enthalpy and Heat of a reaction.

II. What are the standard conditions for Enthalpy measurements (AH?) ?

TIL. Name the Enthalpy changes indicated by following reactions.

(1) Cy +2Hy : —> CHyg
(ii) ‘12-' NZ ) + -2— H2(g) : - NH3(9)
(iif) CHsCOOH - 5 CHyCO0 g +Hag
(iv) 5 H2SOuaq + NaOH) - > 2 Na,SOyeq * Hi0p

(20 marks)

(10 marks)
(10 marks)

(20 marks)



~ (b) An experiment set up to determine the combustion enthalpy of Ethanol (C:HsOg) is shown in the
figure below. The studéent poured 100.0 mL of water at 25 °C into the beaker and lit the Ethanol lamp.
Student continued heating until 0.0460 g of Ethanol is combusted. The highest temperature of water
was 28 °C. (Specific heat capacity of water is 4200 J kg mol.)

il

L.

Thermometer
: Beaker

Clamp ==

Water
Wick ——

Ethanol

Electric Balance
TITTIIIIT
Write down the balanced chemical reaction for the combustion of ethanol. (10 marks)

Calculate the number of mols of ethanol burnt during the combustion. (05 marks)

‘Calculate the amount of heat released by the combustion. (Assume that all of the heat

released by the reaction is completely used to heat up water in the beaker.) (10 marks)
Calculate the Enthalpy of Combustion (AH.°) of ethanol. (05 marks)

Calculate the standard Enthalpy of Formation (AH°) of ethanol using the information given

below. (20 marks)
Substance . Formation Enthalpy
(AHP) KJ mol™
COx) -394
H,Oq 286

(c) Briefly explain following thermodynarhic terms

I
1L

Endothermic reaction

: - (05 marks)
Exergonic reaction :

(05 marks)



4. Answer both parts of the question.

Answer following questions about Enthalpy, Entropy, and Gibbs free energy.
L. Briefly explain the term “Entropy” giving a suitable example/s, (20 marks)
I Provide two (02) examples for entropy increasing events. - (20 marks)

III. Zinc (Zn) is very important metal for the production of galvanized steel. Chemical reaction relating
to Zinc production is given below.

Zno(s) T C(s) A > Zn(s) + CO(Q) (60 mancs)
Substance Formation Enthalpy Entropy (AS°Y
(AH)/ KJ mol! J K mol”
ZHO(S) —348 : 44
Reactants C 0 6

(s)

COyp -99 198

Products Z 0 76
s)

(i) Calculate the standard Enthalpy chang'e (AH®) of the reaction at 298 K.

(ii) Calculate the standard Entropy change (AS°®) of the reaction at 298 K.

(iii) Calculate the standard Gibbs free energy (AG®) of the reaction at 298 K.

(iv) Calculate the minimum temperature required to occur the chemical reaction spontaneously.

Note : AG = AH - TAS
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