CHEM 1312-070 SCHULTZ
Monday, May 1, 2023
Final Exam Prep

1. List the 3 factors that affect solubility. 
 
 
 
 
 
 
2. List the 5 factors that affect the rate of reactions. 
 
 
 
 
 
 
 
 
 
3. How do catalysts work? 
 
 
 
 
4. Rank the following solutions from lowest to highest boiling point: a 2.5 m solution of hexane, a 3.5 m solution of magnesium chloride, a 1.4 m solution of calcium hydroxide, and a 4.5 m solution of sulfur dioxide? 
 
 
 
 
 
 
 
 
 
5. Find the new freezing point of a solution that has 58.44 g of NaCl in 1.00 kg of H2O (Kf = 1.86°C/m). 
 
 
 
 
 
 
 
 
 
 

 
6. Find the new vapor pressure of a solution when 10.0 mL of glycerol is added to 500 mL of water at 50°C. At this temperature, the vapor pressure of pure water is 92.5 torr.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. What is the osmotic pressure at 22°C of a 1.4 L solution of 37.3 g of KCl? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. Determine the average reaction rate between 100 s and 300 s. 
 
2A + 3B → C 
 
	[A] (mol/L) 
	Time (sec) 

	2.50 
	0 

	1.76 
	100 

	1.03 
	200 

	0.89 
	300 


 
 

 
a. What would the rate of appearance of C be over the same time frame? 
 
 
 
9. Given the following data, determine the rate law expression of the reaction. 
 
C + D + E → Products 
 
	Experiment 
	[C] (M) 
	[D] (M) 
	[E] (M) 
	Rate (M/s) 

	1 
	0.400 
	0.300 
	0.560 
	7.14 x 10-4 

	2 
	0.100 
	0.500 
	0200 
	4.55 x 10-5 

	3 
	0.100 
	0.200 
	0.200 
	4.55 x 10-5 

	4 
	0.400 
	0.300 
	0.750 
	1.28 x 10-5 

	5 
	0.100 
	0.300 
	0.560 
	3.57 10-4 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. What is the equilibrium constant for the following reaction if, at equilibrium, [HI] = 1.2 M, [H2] = 0.75 M, and [I2] = 0.56 M. 
 
2HI(g) ⇌ H2(g) + I2(g) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11. For the following gaseous reaction, [A] = 3.5 M, [B] = 2.0 M, [C] = 1.4 M, and [D] = 0.3 M. What is the Q value for this equation? Which direction will the reaction shift if Keq = 1.2 x 10-3?  
 
	2 	A (g) + 3 B (g)  ⇌ 4 C (g) + D (l) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12. At equilibrium in the following reaction at room temperature, the partial pressures of the gases are found to be PN2 = 0.086 atm, PH2 = 0.029 atm, and PNH3 = 0.058 atm. What is the KP for this reaction? 
 
N2(g) + 3 H2(g)  ⇌ 2 NH3(g) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
13. What is the pH of Be(OH)2 if [H+] = 0.28 M? 
 
 
 
 
 
 
 
14. Find the [OH-] of a solution of NaOH with a pH of 12.847? 
 
 
15. A 0.175 M weak acid solution has a pH of 3.25. Find Ka for the acid. 
 
 
 
 
 
 
 
 
16. Calculate the pH of a 0.20 M solution of ammonia. Kb of NH3 is 1.8 x 10-5. 
 
NH3 (aq) + H2O (l) ⇌ OH- (aq) + NH4+ (aq) 
 
 
 
 
 
 
 
 
 
 
 
 
17. What is the pH of a buffer system prepared by dissolving 1.7 M NH4Cl and 2.0 M NH3? Kb = 1.80 x 10-5 for NH3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
18. Calculate the molar solubility of Al(OH)3 in pure water. Ksp of Al(OH)3 = 3.0 x 10-34 
 
 
 
 
 
 
 
 
 
19. Estimate the molar solubility of CaF2 at 25°C in 0.010 M Ca(NO3)2 solution. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
20. For the reaction 
 
SO2 (g) + 2 H2S (g) → 3 S (s) + 2 H2O (g) 
 
	
	ΔH° 
	ΔS° 

	SO2 
	-296.8 
	0.2481 

	H2S 
	-20.6 
	0.2057 

	S 
	0.0 
	0.0318 

	H2O 
	-241.8 
	0.1887 


 
a. Calculate ΔG°. 
 
 
 
 
 
 
 
 
b. Is this reaction spontaneous? 
 
 
 
 
 
c. Is it favorable? 
 
 
 
 
 
d. Is it endothermic or exothermic? 
21. Use the following reaction to answer the questions below. 
 
Zn  +  F2  →  Zn2+  +  2 F-  
 
a. Which is the oxidizing agent? 
 
 
 
 
 
b. How many electrons are transferred? 
 
 
 
 
 
 
c. What is the anode reaction? 
 
 
 
 
 
 
 
 
d. Calculate the standard cell potential for the reaction. 
 
 
 
 
 
 
 
 
 
 
e. Is this reaction spontaneous? 
 
 
 
 
 
 
 
f. Use the Nernst equation to calculate the cell potential for the reaction when  [Zn2+] = 0.345 M and 	 [F-] = 0.724 M. 
 
 
 
 
 
22. Complete and identify the following reactions. 
 
 
a. 48112Cd  →  44100Ru  +  _______ 	               ______________________________________ 
 
 
 
 
b. 71175Lu  +  _______  →  70175Yb 	 	______________________________________ 
 
 
 
 
c. 62150Sm  →  61150Pm  +  _______ 	 	______________________________________ 
 
 
 
 
 
23. A current of 22.0 A was used for 23 hours. Calculate the mass, in grams, of Tb3+ produced.  	             F = 96,485 amp x sec / mol e- 
 
 
 
 
 
 
 
 
 
 
 
 
24. Balance the following reaction in acidic conditions. 
 
 
 
Fe2O3   +   3 CO   →   2 Fe   +   3 CO2 
 
 
 
 
 
 
 
 
 




  	 
Equations: 
 
  	 

