QUESTION 1 
1. For which one of the following reactions is ΔH°rxn equal to the heat of formation of the product?
	
	
	N2 (g) + 3H2 (g) → 2NH3 (g)

	
	
	(1/2) N2 (g) + O2 (g) → NO2 (g)

	
	
	P (g) + 4H (g) + Br (g) → PH4Br (l)

	
	
	12C (g) + 11H2 (g) + 11O (g) → C6H22O11 (g)

	
	
	6C (s) + 6H (g) → C6H6 (l)



QUESTION 2 
1. Which one of the following is a diprotic acid?
	
	
	Nitric acid

	
	
	Chloric acid

	
	
	Phosphoric acid

	
	
	Hydrofluoric acid

	
	
	Sulfuric acid



QUESTION 3 
1. Consider the following two reactions:

     A → 2B    ΔH°rxn   =  456.7 kJ/mol
     A → C      ΔH°rxn   =  -22.1 kJ/mol

Determine the enthalpy change for the process: 2B → C 
	
	
	-478.8 kJ/mol 

	
	
	-434.6 kJ/mol 

	
	
	434.6 kJ/mol 

	
	
	478.8 kJ/mol 

	
	
	More information is needed to solve the problem



QUESTION 4 
1. Of the species below, only __________ is NOT an electrolyte. 
	
	
	HCl 

	
	
	Rb2SO4 

	
	
	C12H22O11(aq) 

	
	
	KOH 

	
	
	NaCl 



QUESTION 5 
1. For which one of the following reactions is the value of ΔH°rxn equal to ΔHf° for the product? 
	
	
	2 C (s, graphite) + 2 H2 (g) → C2H4 (g) 

	
	
	N2 (g) + O2 (g) → 2 NO (g) 

	
	
	2 H2 (g) + O2 (g) → 2 H2O (l) 

	
	
	2 H2 (g) + O2 (g) → 2 H2O (g) 

	
	
	H2O (l) + ½ O2 (g) → H2O2 (l) 



QUESTION 6 
1. What volume (mL) of a concentrated solution of magnesium chloride (9.00 M) must be diluted to 350. mL to make a 2.75 M solution of magnesium chloride?
	
	
	2.75

	
	
	50.0

	
	
	45.0

	
	
	107

	
	
	350



QUESTION 7 
1. The value of ΔE for a system that performs 13 kJ of work on its surroundings and loses 9 kJ of heat is __________ kJ. 
	
	
	22 

	
	
	-22 

	
	
	-4 

	
	
	4 

	
	
	-13 



QUESTION 8 
1. Which of the following combinations will produce a precipitate? 
	
	
	NaC2H3O2 (aq) and HCl (aq) 

	
	
	NaOH (aq) and HCl (aq) 

	
	
	AgNO3 (aq) and Ca(C2H3O2)2 (aq) 

	
	
	KOH (aq) and Mg(NO3)2 (aq) 

	
	
	NaOH (aq) and HCl (aq) 



QUESTION 9 
1. Which one of the following is not a monoprotic acid?
	
	
	Nitric acid

	
	
	Chloric acid

	
	
	hydrobromic acid

	
	
	Hydrofluoric acid

	
	
	Sulfuric acid



QUESTION 10 
1. Objects can possess energy as __________.

(i) endothermic energy
(ii) potential energy
(iii) kinetic energy
	
	
	i only 

	
	
	ii only 

	
	
	iii only 

	
	
	i and iii 

	
	
	ii and iii 



QUESTION 11 
1. The reaction 4Al (s) + 3O2 (g) → 2 Al2O3 (s)        ΔH° = -3351 kJ is __________, and therefore, heat is __________ by the reaction.
	
	
	endothermic; released

	
	
	endothermic; absorbed

	
	
	exothermic; released

	
	
	exothermic; absorbed

	
	
	thermoneutral; neither released nor absorbed



QUESTION 12 
1. The internal energy of a system is always increased by __________.
	
	
	adding heat to the system

	
	
	having the system do work on the surroundings

	
	
	withdrawing heat from the system

	
	
	adding heat to the system and having the system do work on the surroundings

	
	
	a volume compression



QUESTION 13 
1. The net ionic equation for formation of an aqueous solution of NiI2 accompanied by evolution of CO2 gas via mixing solid NiCO3 and aqueous hydroiodic acid is __________. 
	
	
	2NiCO3 (s) + HI (aq) → 2 H2O (l) + CO2 (g) + 2Ni2+ (aq) 

	
	
	NiCO3 (s) + I- (aq) → 2 H2O (l) + CO2 (g) + Ni2+ (aq) + HI (aq) 

	
	
	NiCO3 (s) + 2H+ (aq) → H2O (l) + CO2 (g) + Ni2+ (aq) 

	
	
	NiCO3 (s) + 2HI (aq) → 2 H2O (l) + CO2 (g) + NiI2 (aq) 

	
	
	NiCO3 (s) + 2HI (aq) → H2O (l) + CO2 (g) + Ni2+ (aq) + 2 I- (aq) 



QUESTION 14 
1. Which one of the following is a weak acid? 
	
	
	HNO3 

	
	
	HCl 

	
	
	HI 

	
	
	HF 

	
	
	HClO4 



QUESTION 15 
1. An ammonium ion will form an insoluble salt with __________.
	
	
	chloride

	
	
	sulfate

	
	
	carbonate

	
	
	sulfate and carbonate

	
	
	None of the above



QUESTION 16 
1. What volume (ml) of a 3.45 M lead nitrate solution must be diluted to 450.0 ml to make a 0.990 M solution of lead nitrate?
	
	
	129

	
	
	109

	
	
	101

	
	
	56

	
	
	45



QUESTION 17 
1. A __________ ΔH corresponds to an __________ process. 
	
	
	negative; endothermic 

	
	
	negative; exothermic 

	
	
	positive; exothermic 

	
	
	zero; exothermic 

	
	
	zero; endothermic 



QUESTION 18 
1. The units of specific heat capacity are __________.
	
	
	K/J or °C/J

	
	
	J/g-K or J/g-°C

	
	
	J/K or J/°C

	
	
	J/mol

	
	
	g-K/J or g-°C/J



QUESTION 19 
1. Which of the following is a correct expression for molarity?
	
	
	mol solute/L solvent

	
	
	mol solute/mL solvent

	
	
	mol solute/L solution

	
	
	mol solute/kg solvent

	
	
	mol solute/g solvent



UESTION 20 
1. A sample of calcium carbonate [CaCO3 (s)] absorbs 45.5 J of heat, at which time the temperature of the sample increases from 21.1°C to 28.5°C. If the specific heat of calcium carbonate is 0.82 J/g-K, what is the mass (in grams) of the sample? 
	
	
	3.7 

	
	
	5.0 

	
	
	7.5 

	
	
	410 

	
	
	5.0 x 103 
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