
CHMY 171

PRACTICE EXAM IV
Watch your significant figures and units throughout the exam!          NAME _____________________
1.  Titanium a strong lightweight corrosion-resistant metal is prepared by the reduction of titanium(IV)chloride with molten magnesium: TiCl4 + 2Mg ( Ti + 2MgCl2
Part. A. (6 pt) Calculate the theoretical yield of Ti if 148kg of TiCl4 reacts with 46.5 kg of Mg.  
Part B. (6 pt) Calculate the % yield if 24345 g of Ti was isolated from the reaction.  
Part C.  (4 pt) If a percent yield of greater than 100% had been observed, what errors were likely made?  
2.  (6 pt) What is the mass percent oxygen in Na2CO3?  

3.  (3 pt) Label the following solutions as strongly basic, weakly basic, strongly acidic, or weakly acidic. 

b)  0.120 M NaOH 

c)  0.150 M HI 

d)  0.040 M NH3 
4. (4 pt) Complete and balance the following neutralization reaction. 

HNO3       +        Sr(OH)2      ( 
 
5.  (8 pt) Indicate the oxidation number of the underlined atom in the following compounds. 


a)  NaH    



b)  NaH  

c)  CH4O   



d)  H2  
6. (4 pt) Draw an arrow to indicate which direction the following reactions are most likely to proceed.  In each reaction, circle the starting material that is the oxidizing AGENT!  

a)  3Pb + 2AlCl3
              3PbCl2 + 2Al    
                

b)  2Ag +  2HCl
              2AgCl +  H2


7.  (4 pt) Explain how water is able to dissolve many ionic compounds.  
8.  (4 pt) If the cap is missing, will a carbonated beverage go flat faster at room temperature or in the refrigerator, and WHY?  

9.  (6 pt) Rank the following ionic solutions in order of increasing conductivity, and explain WHY: 0.100 M CaCl2, 0.120 M NaOH, 0.050 M AlCl3, 0.250 M CsI.  
10.  (3 pt) Explain how sweating cools someone down.

11.  Part A. (3 pt) If upon dissolving a solid in water, a resulting temperature decrease is observed, what can be said about the relative strengths of water-water and solid-solid intermolecular attractions versus the solid-water intermolecular attractions?  
Part B. (3 pt) Would you expect the dissolving of the solid described in part A to result in a decrease in the volume of the solution or an increase in the volume of the solution, and WHY?  

12.  (3 pt) What has more potential energy, 2H atoms or 1 H-H molecule, and why.  
13.  (3 pt) List and describe the three types of molecular motion that contribute to kinetic energy for molecules?  
14.  (3 pt) Describe how kinetic energy is transferred from one substance to another.  

15.  (4 pt) What is the change in internal energy of a system that absorbs 6.5 kJ of heat and does 809 J of work?  
16.  (6 pt) When a 50.00 mL sample of acetone C3H6O (density = 0.790 g/mL) is burned in a bomb calorimeter (insulated container), the temperature of the calorimeter increases from 22.61ºC to 55.00ºC.  Given that the heat of combustion of acetone is known to be 1760. kJ/mol, calculate the heat capacity for the calorimeter.  
17. (3 pt) An iron skillet with a mass of 495 g at 25.00ºC absorbs 77.26 kJ of heat. What will be the temperature of the skillet after it is heated?  The specific heat of Fe is 0.449 J g-1 K-1.  
18.  If a reaction results in forming new bonds and potential energy is converted into kinetic energy, what experimental observation will confirm this process?  

19.  (4 pt) Estimate the enthalpy change for the reaction C2O2Cl2 + H2O ( CO2 + 2HCl + CO, using the given bond energies.  Is the reaction exothermic or endothermic?  
BOND ENERGIES (kJ/mol) 






H-O   = 459

H-Cl   = 431

C-C    = 347

C=C   = 602

Typical C=O = 736

For CO2, C=O  = 799
C≡O   = 258

C-Cl   = 339

20. (6 pt) Given that the heat of formation for NO2 is 33.18 kJ/mol, balance the following reaction, and determine the amount of heat involved if 24.33 grams of NO2 was completely reacted?  

 NO2 (g)  [image: image1.png]


  N2 (g)  +  O2 (s)   
21.  (4 pt) Considering that the heat of vaporization of hexane (C6H14) is 29.0 kJ/mol, how many grams of hexane could be vaporized by 72 J of heat?  
22.  (5 pt) Indicate whether each of the following should be either negative or positive.

a) ∆Hvap
b) ∆Hfusion
c) ∆Hcondensation

d) ∆Hmelting
e) ∆Hsublimation
23.  (5 pt) If 84.44 g of NaCl was dissolved in 1.44 L of water (density = 1.000 g/mL), what will be the freezing point?  The Kf for water is 1.86.

Molality of NaCl
1.0
0.10
0.010
0.0010

 

i =  
1.81
1.87
1.94
1.97
