
Review Guide for Chem 151  Midterm Exam #2 

TRUE OR FALSE: (IF THE STATEMENT IS FALSE, WRITE DOWN THE TRUE STATEMENT) 

 

 

Chapter 4: 

 

1) Chapter 4: After balancing the equationA: Fe + O2  Fe2O3 , the coefficient of O2 is 2.  

  balanced eqn is: 4Fe+3O2  2Fe2O3. so FALSE. 

2) The number of oxygen atoms in the formula: Al(C2H3O2)3 is 5.      

 #O atoms = 3x2 =6 . so FALSE. 

3) Less than 30 grams of acetylene, C2H2 (26.0g/mol)+ H2 can be produced from 64 grams of 

methane (16.0g/mol).    

First, need a balanced equation: 2CH4   C2H2 + 3H2 .  

#g C2H2 =64g CH4 (1mol CH4/16g CH4)(1mol C2H2/2mol CH4)(26g C2H2/mol C2H2) = 52 g so 

False. 

4) In the reaction: CO + O2  CO2 , 10 moles of CO2 are formed from 5 moles of CO.  

First balance the equation: 2 CO + O2  2 CO2 ; #mol CO2=5mol CO(2molCO2/2mol CO)=10 

mol True 

5) The burning of paper is exothermic because a flame is needed  to start the reaction.  

False.  Burning paper is exothermic because the reaction releases heat. 

6) In the reaction of H2 + O2  H2O,  an increase in activation  energy will not lead to an increased 

rate of reaction.  

True. (It will lead to a decrease in reaction rate). 

7) According to Le Chatelier’s Principle, adding heat to the system represented by the reactants and 

products in the following equilibrium, H2 + Cl2 <==> 2HCl + heat, produces more HCl.  

False. Adding heat will shift the equilibrium to the left thus decreasing HCl production. 

8) The formula weight of Al(NO3)3 is 213 amu.  

True: FW = (27)+3(14+3(16)) = 27 + 3(62)= 27+ 186 = 213 g/mol 

9) The number of moles of CaCO3 in 250 g CaCO3 is 5.0 moles.  

False: first, MW CaCO3 = 40+12=3(16) = 100 g/mol 

# mol CaCO3 = 250 g CaCO3 (1mol/100g)=2.50 mol CaCO3 

10) The minimum energy required  to get a chemical reaction going is called a catalyst.  

False: it’s called activation  energy. 

11) The heat absorbed or released  during a chemical reaction is called enthalpy.  

True 

12) If 2.5 moles of H2 are added  to 2.1 moles of CO to form CH3CH2OH, the limiting reagent is H2. 

False: this reaction is flawed in class we discussed this and agreed to change the product to 

C2H6O2; first, get the balanced equation.  2 CO + 3H2  C2H6O2 ; OK now assume that H2 is 

limiting.  Then solve for the moles of CO needed to react with it:  #mol CO needed = 2.5 mol H2 

(2 mol CO/3 mol H2)=5/3 mol CO=2.67 mol CO needed.  But this is less than the 2.1 mol CO we 

have so in fact, CO is limiting.    

13) A catalyst is formed during the transition from reactant to product.  

False. It is present before and after a reaction.  In a sense it is both a reactant and a product. 

14) A catalyst can alter the enthalpy H of a reaction.  

False. It can not alter H. 

15) An example of an endothermic process is the boiling of H2O at 100°C.  

True.  

16) A factor for increasing the rate of a reaction is an increase in concentration of the reactants.  



True. 

Chapter 5 

 

1) In the reaction 2 SO2 + O2  2 SO3 , the SO2 is oxidized.  

True. It gains oxygen. 

2) In the reaction: CH4 + 2 O2  CO2 + 2 H2O, methane is an oxidizing agent.  

False. It is the reducing agent. (it is the one oxidized) 

3) In the reaction: Hg2Cl2  Hg + HgCl2, mercury is both oxidized and reduced.  

True. Check the oxidation numbers to see that Hg goes from +1 to both 0 and +2. 

4) KMnO4 is a common oxidizing agent while H2 is a common reducing agent.  

True. Read appropriate section in the book where it lists common oxidants and reductants 

5) In photosynthesis:  6 CO2 + 6 H2O  C6H12O6 + 6 O2 , CO2 is oxidized.  

False.  CO2 is reduced (it gains H). 

6) Living cells obtain energy by reducing carbohydrates.  

False. They oxidize carbohydrates. 

7) Oxidation and reduction always occur together.  

True. 

8) An example of oxidation is: iron rusting.  

True. ( you write the equation for that reaction). 

9) The oxidation number of sulfur in Al2(SO4)3 is –2. 

False.     2(+3)+3(x+4(-2))=6+3x-24 =0  so x =(1/3)(24-6)=+6 

 

Chapter 6 

1) Temperature is the same as heat,  

False. It is a measure of average kinetic energy of system. 

2) Newtons is used to measure pressure.  

False. The units are atmospheres, N/m2, or Torr. 

3) STP means 0°C and 1 atm.  

True 

4) If a bubble released by a deep sea diver at a depth of 21 m triples in volume by the time it 

reaches the surface where the pressure is at 760 Torr, then the pressure at the level of the diver is 

2000 Torr.  

False. P1V1 = P2V2 => P1 = P2 (V2/V1) = (760)(3) = 2280 Torr. 

5) If the pressure on 10.0 L of gas is changed from 0.75 atm to 2.5 atm, with the temperature 

constant, its new volume will be 2.5L. 

False. P1V1 = P2V2 => V2 = (P1 V1/P2) = (0.75 atm)(10.0L)/(2.5atm)=3 L 

6) A gas occupies 400 cm3 at 0°C, what volume will it occupy at 273°C if the pressure remains 

constant? 400 cm3.  

False:  V1/T1 = V2/T2 => V2 =V1(T2/T1)=400cm3(273+273)/(0+273)=800 cm3 

7) If you raise the temperature of a gas in a container of fixed volume, the molecules will strike the 

walls harder but less frequently.  

False. It will collide harder and more frequently. 

8) As an automobile tire becomes hotter, it shrinks because the rubber contracts.  

False. It expands because the gas increases its pressure. 

9) A 1.00 L tank can explode if the pressure exceeds 12.5 atm.  At 25°C the gas inside is at a 

pressure of 2.07 atm.  At 1527°C, the tank is expected to explode.  

False: solve for P2:  P1V1/T1 = P2V2/T2 ; but V1=V2 so P1/T1 = P2/T2 :  

P2= P1 T2/T1 = (2.07)(1527)/(298)= 10.6 atm.  This is less than 12.5 atm. 



10) At STP, the approximate density of nitrogen gas (N2) is 1.25 g/cm3.  

False: at STP, 1 mol N2 weighs 2(14.0)=28 g and has a volume of 22.4L 

So, its density is 28g/22.4L=1.25 g/L not 1.24 g/cm3 

 

 Chapter 7: Liquids and solids 

1) The order of increasing strength for intermolecular interactions is: dispersion forces, hydrogen 

bonding, ionic compounds, dipole interaction. 

False: it is dispersion forces, dipole dipole, H bonding and ionic interactions 

2) The only intermolecular forces in a crystal of sugar is: ionic interactions. 

False. Sugars are not ionic compounds.  Sugars have lots of H bonding. 

3) The only compressible states of matter are liquids and gases. 

False.  Gases are considered compressible more so than solids and liquids. 

4) The molar heat of vaporization of acetic acid is 5.81 kcal/mol.  To vaporize10.0 g of acetic acid 

would require 968 cal. 

True:  # cal of heat = 10.0 g (1mol CH3COOH/60.0g CH3COOH)(5.81 kcal/mol)=0.968kcal=968 cal. 

5) To heat 20 g of 80°C water (C=1.0 cal/g°C)  to 100°C water would require 20 calories. 

False: q = mC T = (20g)(1cal/g°C)(100°-80°)=400 cal 

6) Water has many unusual properties mainly because of intermolecular interactions called dispersion 

forces. 

True. 

7) Melting and vaporization are both endothermic but sublimation is exothermic. 

False. Sublimation is also exothermic (it takes energy to break up solids to form gases). 

 


