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1. For a gas following the van der Waals equation of state (as given below), the value of AHew, (molar heat
of evaporation) as the temperature approaches T, will be, (P + ‘%) (V—b) =RT

{a) O (b} >0 (c) <0 {d) varying according to the quantity {e) unpredictable

2. Which of the following expression is correct?
(a) dG = V. dP (b} dG, = V. dP (c) dG, = V dP (d) G, = V,dP (e)dG = V, dP

3. The following is the binary phase diagram of Cu and Ag. Which statement is correct?
2000 ’ r
1900
1800

1700

1600 o ,//- 'fs ¢ Linvie
Erguts igus
1500 o >3 / j ad

P B

1400 ) ) )43:.:’ ’ j
Lot \zs.l'f'o ’

g

X +p

Temperature °F
2 08
e 3

g

@
&

2800

700 - A .
10 20 a0 40 50 60 70 ao 80 100
SHver Cappor

. Welght peicentage of copper
{2} B has three phases co-existing {b) Cis the boiling point of Cu (c) a phase is 100% Ag

(d) D is eutectic point (e) Cu and Ag are completely miscible.

4. Continue from Question 3, what is {are) the phase(s) of 70Cu-30Ag at 1450°F, 1 atm?
{a)a, B {b) liquid (c) liquid, vapor (d) liquid,B (e) solid.
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5. A Carnot heat engine operates between reservoirs at 1200°C and 200°C. The isothermal process at the
hotter reservoir consists of an expansion (reversible) from an initial pressure of 5 x 105 N/m? to 4 x 104
N/mZ. Assuming that the working substance is a kilomole of ideal gas. What is the efficiency of the heat

engine?
{(a} 98% (b) 88% (c)78% - (d) 68% (e) 58%

6. For a system at constant T and V, which of the following is the criterion of equilibrium?
(a) Minimum Helmholtz free energy, {(b) maximurm entropy, (c) minimum internal energv,
{d} enthalpy is equal to zero, (e) Gibbs free energy is equal to zero.

7. The infinitesimal variation of internal energy with entropy at constant volume defines
{(a) enthalpy, (b) temperature, (c) internal energy, (d) heat capacity, (e} entropy.

8. Which of the following is not a state function? _
(a) PV work (b) entropy (c) angular moment {d} internal energy (e) temperature

9. The EMF of the cell Ag,,, | 48C, | Clay, amy» Pt is found to be
s(volts) = 0.977+5.7x107* (350 — 1) — 4.8 107 (350 —¢)° in the temperature range t = 100°Ctot=
450°C. The value of ACp for the ceil reaction is J K-1mole-1.

(a)} 0.145 (b) -2.361 (c) 63.25 (d) 1.562 (e) -0.093

10. When compressing a liter of an Van der Waals gas to 0.5 liter by the three different reversible processes
(1) isothermally, (2) adiabatically, and (3} isobarically, the work needed would be
(a) W1>W2>WS3, (b) W2>W1>W3, (c) W3>W1>W2, (d) WI>W3>W2, (e)_W2>W3>W1.

11. Assuming A and B forms Henrian sofution behavior with very strong negative deviation, which one of the
following statement is correct:
(a) there is strong attractive force between A and B
(b) there is strong repulsion force between Aand B
{¢) the partial pressure of each component is much highefthan the Raoultian solution
(d) there is attraction force between A and B is same as A-A and B-B

{e) none of above is correct.
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12. From, Co{s) + (1/2) 02(g) = CoO(s), DG’ =-233,900 + 71.85 T J (298K-2000K), when the mixture of Co
and CoO equilibrates at 800°C, what would you do if you need to obtain more CoO,
(a) lower the temperature to below 800°C (b) increase the temperature to above 800°C
(¢) added NiO into the mixture enthalpy  (d) remove some oxygen (e} decrease the oxygen pressure

13. When you plot a P-T phase diagram for a unique substance, the slope for liquid solid boundary on its P-T
diagram is negative, it indicates
(a) the density of solid is higher than liquid (b) there is volume increase when it melts
{c) the solid will sink in liquid {(d) it needs heat to solidify
{e) there is volume expansion when it solidifies.

14. Which of the following relations is incorrect?

W=t we=6), wo=rE), @o=G), © =G,

15. For most of non-metallic solids, the specific heat C, at extremely low temperature (i.e. 7=0K) is

proportional to:

(@) T (b) 7* 7T (dy 7# (e)T°

16. A 1-dimensional classic harmonic oscillator at temperature T has an average energy equal to:
{a) kT/2 {b) kT (c) 3kT/2 (d) 2T (e} 5kT/2

17. Which of the following statement is correct for constant-volume heat capacity (C,)?
(a) C, of one mole gas equals 3R/2
{b) the internal energy of a material is proportional to its C,
{c) the enthalpy of a material is proportional to its C,
{d) C, is proportional to the change of entropy to temperature .
{e) C, is a constant value for all elemental solids (e. g. Cu, Au, Al, Fe ...)

18. A binary A-B solution behaves ideally both in liquid and solid and exhibits complete mutual solid/liquid
solubility. At a temperature which is between melting point of A and melting point of B, the activities of
component B will be
(aaz=Xa (b)las=Xs (c)az=Xs/Xs (d)ag=constant (e) gz may have two values for each of Xj.

19. An ideal gas at 300 K has a volume of 15 liters at a pressure of 15 atm. When the gas undergoes a
reversible isothermal expansion to a pressure of 10 atm, the change in internal energy of the system is
(a) 0 (b) 980 ) (c} 9244 ) (d) 273 ) (e) 1033
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20. What is a thermodynamic parameter?
(a) heat conductivity (b) diffusivity

(c) activation energy

{d) dislocation

(e) heat capacity




