
Dr. Behrang Madani Chemistry 202 IVC 

Review for final 

Chemistry 202 

1. Determine the molecular geometry each molecule or ion. Determine whether each 

molecule/ion is polar or nonpolar. 

a. BrF5 

b. SCl6 

c. PF5 

d. IF4
+ 

2. Write the atomic orbital, hybrid orbital, and the hybridization formula for central atom of 

each molecule or ion. 

a. SO3
2- 

b. BrF3 

c. HCN 

d. XeF2 

3. Arrange these compounds in each set in order of increasing boiling points: 

a) CCl4, Mg(OH)2, CH3OH, H2S  

 
 

b) CH3-CH2-CH3,   CH3-CH2-CH2-CH3,   CH3-CH2-CH2-CH2-OH,   CH3-C-OH 

 

 

4. Which substance in each pair has the largest vapor pressure at a given temperature? 

 

a) NH3 or PCl3 

 

b) CH3CH2OH or CH3CH2CH2CH3 

 

c) CO2 or HBr 

 

5. Calculate the entropy change associated with the isothermal expansion of 6.37 mol of ideal 

gas atoms from 31.45 L to 45.23 L. 

 

 

6. Calculate the standard reaction entropy of the following reaction at 25ºC: 

 

C3H8(g) + 5O2(g)  3CO2(g) + 4H2O(g) 

7. The standard entropy of vaporization of benzene is approximately 85 J.K-1.mol-1 at its 

boiling point. Estimate the standard enthalpy of vaporization of benzene at its normal boiling 

points of 80.ºC. 

 

CH3 

CH3 
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8. Is the formation of hydrogen fluoride from its elements spontaneous under standard 

conditions at 25ºC? for the reaction   H2(g) + F2(g)  2HF(g) 

Hº = -542.2 kJ and Sº = +14.1 J.K-1. 

9. Calculate the change in molar Gibbs free energy, ΔG
m

, for the process  

I2(s)  I2(l) at 1 atm and (a) 17.°C; (b) 0.0°C. Decide for each temperature whether melting is 

spontaneous or not. Treat ΔH
fus

 and ΔS
fus

 as independent of temperature. 

 

10. Calculate the standard reaction entropy, enthalpy, and Gibbs free energy for the following 

reaction: 

 

CH4(g) + H2O(g)  CO(g) + 3H2(g) 

 

11. Methane has a normal boiling point of 64.6 ºC and a heat of vaporization (Hvap) of 35.2 

kJ/mol. What is the vapor pressure of methane at 12.0 ºC? 

 

12. Calculate the vapor pressure at 25 ºC of a solution containing 99.5 g sucrose (C12H22O11) 

and 300.0 mL water. The vapor pressure of pure water at 25 ºC is 23.8 torr. Assume the 

density of water is 1.00 g/mL. 

 

13. What mass of ethylene glycol (C2H6O2), in gram, must be added to 1.0 kg of water to 

produce a solution that boils at 105 ºC? 

 

14. The osmotic pressure of a solution containing 5.87 mg of an unknown protein per 10.0 mL 

of solution is 2.45 torr at 25 ºC. Find the molar mass of the unknown protein. 

 

15. What is the molality of acetone, C3H6O, in an aqueous solution for which the mole 

fraction of acetone is 0.112? 

 

16. The density of 14.5 M NH3(aq) is 0.901 g/mL. What is the molality of NH3 in the 

solution? 

17. Blance each chemical equation using half-reactions method. 

a) BrO3
-(aq) + Cu+(aq) → Br-(aq) + Cu2+(aq) 

b) S2O8
2-(aq) + Cr3+(aq) → SO4

2-(aq) + Cr2O7
2-(aq) 

18. Find the oxidation state (oxidation number) for each element in the following 

molecules/ions. 

a) S in H2SO4? 

b) C in Na2CO3? 

c) Cr and C in Cr(C2H3O2)2? 

d) P in HPO4
2- ? 
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19. Use the tabulated electrode potentials to calculate Gº for the reaction: 

 

I2(s) + 2Br-(aq)  2I-(aq) + Br2(l) 

 

Is the reaction spontaneous? 

 

 

20. Use the tabulated electrode potentials to calculate the equilibrium constant (K) for the 

oxidation of copper by H+ (at 25 ºC): 

 

Cu(s) + 2H+(aq)  Cu2+(aq) + H2(g) 

 

21. Sketch a galvanic cell for each redox reaction. Label the anode and cathode and indicate 

the half-reaction that occurs at each electrode and the species in each solution. Also indicate 

the direction of electron flow. 

 

a. Ni2+(aq) + Mg(s)  Ni(s) + Mg2+(aq) 

 

b. 2H+(aq) + Fe(s)  H2(g) + Fe2+(aq) 

 

c. 2NO3
-(aq) + 8H+(aq) + 3Cu(s)  2NO(g) + 4H2O(l) + 3Cu2+(aq) 

 

22. Calculate the standard cell potential for each of the galvanic cells in problem 21. Also 

write the cell notation. 

 

 

23. A galvanic cell employs the following redox reaction: 

 

Sn2+(aq) + Mn(s)  Sn(s) + Mn2+(aq) 

 

Calculate the cell potential at 25 ºC under each set of conditions: 

 

a. Standard conditions 

b. [Sn2+] = 0.0100 M; [Mn2+] = 2.00 M 

c. [Sn2+] = 2.00 M; [Mn2+] = 0.0100 M 

 

 

24. Gold can be plated out of a solution containing Au3+ according to the half-reaction: 

 

Au3+(aq) + 3e-  Au(s) 

 

What mass of gold (in gram) is plated by 25-minutes flow of 5.5A current? 

 

 

25. Molecular iodine dissociates at 625 K with a first-order rate constant of 0.271 s-1. What is 

the half-life of this reaction? the time required for the concentration of iodine to fall to one-

sixteenth of  its initial value at 625 K. 
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26. For the reaction  2A + B  products 

  

determine the rate law and the rate constant (K) for the reaction given the following data: 

 

Initial concentration, M Initial rate, Ms1 
 A B 

 0.10 0.10 2.0  102 

 0.20 0.10 8.0  102 

 0.30 0.10 1.8  101 

 0.20 0.20 8.0  102 

 0.30 0.30 1.8  101  

 

27. Consider this balanced chemical equation: 

 

H2O2(aq) + 3I-(aq) + 2H+(aq)  I3
-(aq) + 2H2O(l) 

 

In the first 10.0 seconds of the reaction, the concentration of I- drops from 1.000 M to      

0.868 M. 

a. Calculate the average rate of the reaction in this time interval. 

b. Determine the rate of change in the concentration of H+ during this time interval. 

 

 

28. Consider the reaction between nitrogen dioxide and carbon monoxide: 

 

NO2(g) + CO(g)  NO(g) + CO2(g) 

 

The rate constant at 701 K is measured as 2.57 M-1.s-1 and that at 895 K is measured as       

567 M-1.s-1. Find the activation energy for the reaction in kJ/mol. 

 

 

29. Consider the equation for the decomposition of SO2Cl2: 

 

SO2Cl2(g)  SO2(g) + Cl2(g) 

 

This reaction is a first-order reaction with the rate constant of +2.90×10-4 s-1. If the reaction is 

carried out at the same temperature and the initial concentration of SO2Cl2 is 0.0225 M, what 

is the SO2Cl2 concentration after 865 s? 

 

30. Calculate the nuclear binding energy per nucleon (in eV) for C-16, a radioactive of carbon 

with a mass of 16.014701 amu. (mass of 1H is 1.00783 Mu and mass of neutron is 1.00866 

Mu) 

 

31. Plutonium-236 is an alpha emitter with a half-life of 2.86 years. If a sample initially 

contains 1.35 mg of Pu-236, what mass of Pu-236 is present after 5.00 years? 

 

 

32. Write the nuclear equation for each type of decay. 

 

a. bete decay in Bk-249         b. positron emission in O-15         c. electron capture in I-111 


