
CLOSING TEST                          Physical Chemistry I.  2018.12.17. 

NAME: ………………………………………………….        NEPTUN code: …………………………… 

1. Select the only correct answer for each question. There is no point deduction for incorrect answers.  

 20 points 

1.1. The graph on the right shows the compression factor (Z) of a gas as a 

function of pressure (p) at constant temperature. Which line represents 

the Boyle temperature? 

       A) a          B) b          C) c           D) d           E) none of them 

1.2. The same graph on the right still shows the compression factor (Z) of a 

gas as a function of pressure (p) at constant temperature. Which line 

shows the properties of an ideal gas? 

              A) a          B) b          C) c           D) d           E) none of them 

1.3. The graph on the right shows the surface of state for a van der Waals gas. 

Which is the critical point? 

              A) a         B) b         C) c             D) d             E) e            F) none of them 

1.4. The same graph on the right still shows the surface of state for a van der 

Waals gas. Which point lies in the liquid region? 

             A) a         B) b         C) c             D) d             E) e            F) none of them 

1.5. The fact that most liquids have standard molar entropies of evaporation close to each other is 

called… 

             A) Trouton's rule   B) Dalton's law   C) Clausius equation    D) Gibbs' rule    E) none of them 

1.6. Identify the process that is NOT a transport process. 

             A) diffusion           B) effusion           C) heat transport             D) viscosity             E) ionic conduction 

1.7. The graph on the right shows a Born-Haber cycle for sodium chloride. 

Which is the enthalpy of formation for NaCl?  

             A) IV         B) −IV        C) V          D) −V          E) VI            F) −VI 

1.8. The same graph on the right still shows a Born-Haber cycle for 

determining the lattice energy of solid sodium chloride. Which equation 

holds for the energy changes? 

             A) I + II + III + IV + V + VI = 0   B) I + II + III + IV – V – VI = 0     

             C) I + II + III – IV + V + VI = 0   D) I + II + III + IV = V + VI              

  E) IV = II + II 

1.9. How can the K equilibrium constant of the 2 NH3 ⇌ N2 + 3 H2 reaction be changed? 

             A) by decreasing the pressure           B) by increasing the temperature         C) by increasing the volume 

             D) by adding iron catalyst                E) by adding more ammonia                F) none of them 

1.10. Which property of a perfect gas is temperature-independent? 

               A) heat capacity      B) viscosity       C) entropy       D) pressure at constant volume     E) none of them 

1.11. What is the definition of the Joule-Thompson coefficient?? 
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1.12. What thermodynamic property is easiest to measure directly? 

               A) enthalpy of formation                B) enthalpy of hydration              C) enthalpy of combustion                                                                

D) bond dissociation enthalpy        E) lattice enthalpy 

1.13. The graph on the right gives the temperature composition diagram 

of a two-component liquid mixture. What characterization is 

usually given for this system?  

A) a mixture with substantial boiling point depression 

B) a mixture following Raoult's law 

C) ideal mixture 

D) a mixture of immiscible liquids 

E) a low-boiling azeotrope 

F) none of them 

1.14. A mixture of methanol and water exist in equilibrium with a vapor phase in a closed container. Give 

the number of phases in the system. 

              A) 1  B) 0  C) 1  D) 2   E) 3 

1.15. A mixture of methanol and water exist in equilibrium with a vapor phase in a closed container. Give 

the degrees of freedom in this system. 

              A) 1  B) 0  C) 1  D) 2   E) 3 

1.16. Which of the following statements is NOT true for an ideal mixture? 

               A) The temperature change of mixing is positive.       B) The entropy of mixing is positive. 

               C) The internal energy of mixing is zero.                     D) The enthalpy of mixing is zero. 

               E) The volume change of mixing is zero.                       F) The Gibbs energy of mixing is negative. 

1.17.  The graph on the right shows the temperature dependences of the 

Gibbs free energies for the three phases of a certain substance at a 

given pressure. What is the remarkable property of this substance? 

A) It melts exothermically. 

B) It expands upon freezing. 

C) It undergoes sublimation at the pressure shown. 

D) It turns into a superconductor at low temperature. 

F) none of them 

1.18. Which of the following equations is INCORRECT? 

              A) dU = TdS – pdV  B) dH = TdS + Vdp  C) dA = – SdT – pdV 

              D) dG = Vdp – SdT  E) dS = pdV – UdT 

1.19. Identify the physical property that is NOT a state function. 

               A) heat                  B) enthalpy          C) entropy               D) Gibbs free energy              E) temperature 

1.20. What is the biological standard state? 

A) T = 36 ºC       B) T = 37 ºC       C) a(H3O
+) = 1       D) pH = 7.00     E) pH = 5,5      F) none of them 
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2. Define the following phenomena briefly (you can also include figures): 4×5 = 20 points 

Different forms of the first law of thermodynamics: 

 

 

 

 

 

 

Steam distillation: 

 

 

 

 

 

 

 

The Raoult and Henry laws: 

 

 

 

 

 

 

 

Phase diagram of water: 
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3. Give the names, symbols and SI units for the following quantities (if it does not have units, put a “─” symbol 

in the last column, do not leave it empty): 10×(1+2+1) = 40 points 

name symbol definition (text or equation) SI unit 

 p 
  

mean free path  
  

 combH 
  

 S 
  

ionic strength  
  

molal freezing 

point depression 

constant 

 
  

 γ± 
  

 μ 
  

diffusion constant  
  

thermodynamic 

force 
 

  

4. Are these true (+) or false (-)? 20 points 

Gases have a fixed volume.  

The equation pV = nRT is valid for any gas independently of the conditions.  

Mixtures of real gases behave like a single real gas.  

The compression factor of a gas is used to characterize boiling point elevation.  

The Virial equation of state is more general than the ideal gas law.  

A permeable wall makes matter exchange impossible.  

In an adiabatic change, no heat is exchanged between the system and its environment.  

An intensive property is independent of the size of the system.  

An endothermic reaction absorbs heat from the environment.  

Expansion work can be calculated from the temperature and volume change of a system.  

A calorimeter is often used to measure volume changes of chemical reactions.  

Phase transitions are not usually accompanied by enthalpy changes.  

Work can be done by both spontaneous and non-spontaneous processes.  

Heat engines convert mechanical work into heat.  

The chemical potential is important only if the composition of a system changes.  

The usual units used for fugacity is K/m.  

The entropy of a gas is zero at zero temperature.  

Four phases may exist in a one-component system in equilibrium.  

Le Chatelier’s principle describes the electromotive forces of electrochemical cells.  

The anode is always the site of oxidation.  

 


