




Chem Study Thermochem/Thermodynamics Test

1. Which of the following is true for an exothermic reaction?

2. Given the thermochemical equation:



VCl4  (l)   ( 2 Cl2 (g)   +  V (s)        H = + 569.4 kJ

The heat of formation of VCl4 (l) in kJ/mol, must be

3. Given the thermochemical equation


Ca3N2 (s)  +  6 H2O (l) (  3 Ca(OH)2  (s)  +  2 NH3  (g)       H = -905.6 kJ

Using the tables provided, find the heat of formation of calcium nitride in kJ/mol. 

4. The heat of vaporization of liquid mercury at 630 K is +59.4 kJ/mol.  What is the enthalpy change when  27 g of  mercury condenses at 630 K?

5. A certain reaction carried out in a bomb calorimeter evolves 52,200 J of heat and it increases in temperature by 29.26o C.  The bomb calorimeter constant (specific heat), in J/ o C is

6. An endothermic reaction is carried out in a coffee-cup calorimeter.  Which of the following is not true for this process?

7. In a certain process, a gas absorbs 32 J of heat from the surroundings and does 13 J of work upon the surroundings.  For this process, the change in internal energy is
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The thermite reaction can be used to do limited welding:



2 Al (s)  +  Fe2O3 (s) (   Al2O3 (s)  +  2 Fe (s)

8. What is the  H for this reaction using the Hf data in the tables provided?

9. If this  H  is converted to raising temperature of the products from 25o C, what will be the final temperature if cbauxite = 0.79  and cFe= 0.48  and 3 mol of Fe2O3 is used?

10. Which of the following are true about an endothermic reaction?


1. The heat of reaction is a positive quantity


2. The temperature of the surroundings decreases


3. The products have a higher enthalpy than the reactants


4. The enthalpy of the reaction system decreases

11. 21.0 g of aluminum ( cAl= 0.895)  at 25 oC absorbs 600 J of heat.  Its final temperature is

12. Given the reaction




Fe3O4 (s) (   3 Fe (s)  +   2 O2 (g)

Using the Hf of Fe3O4 from the tables provided, what is the   H of this reaction?

13. What is the chemical reaction affiliated with the heat of formation of cobalt oxide, CoO?

14. The  H  for the reaction below is:


Ca3(PO4)2 (s)  + 3 H2SO4 (l)  (  3 CaSO4 (s)  +  2 H3PO4 (l)

15. Given the following data:



HCl (g) (  ½ H2 (g)  + ½ Cl2 (g)   H = +92.3 kJ



H2O (l) (  H2 (g)  + ½ O2 (g)    H = +285.8 kJ

What would be the  H in kJ for this reaction?



4 HCl (g)  +  O2 (g)  (   2 Cl2 (g)  +  2 H2O (l)

16. A reaction in a bomb calorimeter (cbomb = 2825 J/oC)  raises the temperature

of the bomb by 6.60 oC.  The enthalpy change of the reaction is

17.   H2 (g)  +  ½ O2 (g)  (  H2O (l)      H = x


2 Na (s)  + ½ O2  (g)  (  Na2O (s)     H = y 



Na (s)  + ½ O2 (g)  + ½ H2 (g) ( NaOH (s)    H = z 

Based on the above information, what would be the  H for the following reaction?



Na2O (s)  +  H2O (l) (  2 NaOH (s)

18. Given the thermochemical equation:

      2HF (g) ---(  H2 (g) + F2(g) ; enthalpy change = +537.6 kJ


      the heat of formation of HF (g), in kJ/mol, must be

19.  Given the thermochemical equation

 
2 SO2 (g) + O2 (g) ----(  2 SO3 (g)

The enthalpy change is –198.2 kJ and taking the heat of formation of gaseous sulfur trioxide to be –395.2 kJ/mol, the heat of formation of gaseous sulfur trioxide, in kJ/mol,       must be

20.  The heat of vaporization of liquid water at 373 K is +40.7 kJ/mol.  The value of the enthalpy change when 1.00 g of steam condenses  at 373 K is 

21.  In certain process, a gas gives off 52 J of heat to the surroundings and has 33 J of work done upon it. For this process, the change in internal energy is 

22.  Given the thermochemical equation reaction



3 TiCl4(g) (    6 Cl2(g) + 3 Ti(s)   G= +2181 kJ


The free energy of formation of TiC14(g) , in kJ/mol, must be

23.  Given the following data. 


2 HF (g) (   H2 (g)  +  F2 (g)       H= +537.6kJ/mol


H2O  (1) ( H2(g)  + ½ O2 (g)  
 H= +285.8 kJ/mol

What would be the H in kJ for this reaction?



2 F2 (g)  +2 H2O (1)  (  4 HF (g)  +  O2 (g)

24. For a certain reaction Go is +70.0 kJ at 150 K and –30.0 kJ at 500 K.  For this reaction,   what are the signs of H & S ?


25. For the above reaction, H, in kJ is

26. For that same reaction, S in J/K, is 

27. For a certain reaction, H is –1898 kJ and S is –0.3180 kJ/K.  The reaction becomes spontaneous at what T?

28. At what temperature does a reaction have a H of –128.9 kJ, a S of -322 J/K, and a G of –32.1 kJ?

29. Calculate Go for the thermite reaction:

2 Al (s)  +  Fe2O3 (s) (   Al2O3 (s)  +  2 Fe (s)

30. When ice melts at its normal melting point, which of the following is true about the H , S , & G of the process?





H2O (s) (  H2O (l)

