
Chemistry 1411

EXAM # 2

Activity Series of Metals in Aqueous Solution
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CHEM 1411 Exam # 2 



Name:________________________________

(Chapters 4,5, and 6)                                                     Score: 
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Part I- ( 3 points each) - Please write your correct  answer next to each question number, DO NOT CIRCLE.
____ 1.   Compare the rates of diffusion of NH3 & HCl
A. HCl will diffuse 2.14 times faster

B. NH3 will diffuse 2.14 times faster
C.    NH3 will diffuse 1.47 times faster

D. HCl will diffuse 1.47 times faster
E. Both gases diffuse at the same rate

____ 2.  Identify the compound that precipitated in the following reaction (see the solubility rules)

              NaCl   +  AgNO3      →   AgCl   +  NaNO3    

              A) NaCl
B) AgNO3   C) AgCl
   D) NaNO3               E) None of them
____ 3.   What is the mass of KOH contained in 25.0 mL of 2.00 M KOH?

A. 0.0500 g

B. 2.81 g

C. 0.0125 g

D. 0.701 g

E. 80.0 g
____ 4. Which of the following is a strong electrolyte?
A. CO2(aq)

B. NH3(aq)

C. C6H12O6(aq)

D. AgNO3(aq)

E. all of them
____5.   Consider the following balanced equation and calculate the energy released when 2.3 moles of propane gas was reacted.
C3H8(g) + 5O2(g) ( 3CO2(g) + 4H2O(g)

ΔH =  –2044 kJ  

A. -2044.22  kJ

B. –1408.1 kJ 

C. –4701.2  kJ 
D. 106 kJ/mol 

E. None of them
____6.  The specific heats of Lead and Gold are both 0.128 J/g·°C. Which of the following statements is not true? 
A. They have the same molar heat capacities

B. Lead has a higher molar heat capacity

C. For the same mass, they both absorb the same amount of heat for the same temperature increase
D. The heat capacities for 10.0 g of gold and 10.0g of lead are the same. 
____ 7.  Given specific heat of sand is 0.84 J/g(C, what is the heat capacity if 3g of sand heated so that the temperature increased from          27 oC to 34 oC?
A. 17.64 J

B. 72 J

C. 0.014 J

D. 25.2 J
E. 0.028 J
_____8. In the following chemical reaction the oxidizing agent is

Mg + HCl  ( MgCl2  + H2
A. Mg 


B. HCl


C. H2

D. A and C


_____9. What is the oxidation number of P in the compound Na3PO4?

A. 3


B. 5


C. -3


D. -5


E. 4

_____10. Calculate the density of O3(g) at STP. 

A. 2.14 g/L

B. 1.96 g/L

C. 1.07 g/L

D. 0.98 g/L

E. 1.00 g/L
____11. Consider the following reaction and calculate the volume of Carbon dioxide produced when 0.5 mole of CH4 and1 mole of Oxygen reacted.    CH4  +  O2        →          CO2  + H2O  

A. 0.5 L 

B. 1L 

C. 2L 

D. 2.5 L

E. None of them 
____12.  Calculate the final volume when 5.00 L of Argon gas undergoes a pressure change from 1.55 atm. to 6.50 atm.
A. 2.4 L

B.  3.4 L

C.  0.1 L


D.  1.2 L


E. 0 L
____13.  Identify the elements that are reduced or oxidized in the following chemical reaction.

Cd + NiO2 + 2H2O → Cd(OH)2 + Ni(OH)2
A. Ni is oxidized & Cd is reduced


B. Cd is oxidized & Ni is reduced
C.     Cd is reduced & H is oxidized


D. Ni is oxidized & O is reduced

E.     Cd is reduced & O is oxidized
_____14.  What is the molar mass of a gas that has density of 1.437 g/L under STP conditions?
A. 28 g/mol

B. 32 g/mol

C. 44 g/mol

D. 21 g/mol

E. 40 g/mol
____ 15.   Calculate the Heat of the reaction, (H, for             BrF (g)  +  F2 (g)  →    BrF3 (g)
                     Thermochemical equation is as following.

                     Br2   +  F2      →              2BrF (g)          (H  -188 kJ/mol

                     Br2  + 3F2      →              2BrF3 (g)         (H  -768 kJ/mol

A. 704 kJ

B. 290 kJ

C. 453 kJ

D. 109 kJ

E. None
____ 16. Which of the following compounds can be written in dissociated form in an ionic equation? 

A. CO2(g)

B. NH4Cl (aq)

C. CaCO3(s)

D. H2S(g)

E. none of them


____ 17. Which of the following gas has the highest density  at STP?      
A. CH4


B.  Kr


C.  CO


D.  Ar


E. F2
____ 18. Calculate the mass, in grams, of 2.74 L of CO gas measured at 33°C and 945 mmHg. 

A. 0.263 g 

B. 2.46 g 

C. 3.80 g 

D. 35.2 g

E. 27.4 g 

 ____19. Determine the molar mass of chloroform gas if a sample weighing 0.389 g is collected in a flask with a volume of 102 mL at 
               97°C. The pressure of the chloroform is 728 mmHg. 

A. 187 g/mol 

B. 121 g/mol 

C.  112 g/mol 

D. 31.6 g/mol 

E. 92.9 g/mol
  ____20. What is the correct name of V2O5 and the charge on Vanadium?
A. Vanadium oxide, 5+


               B. Vanadium pentoxide, 3+
C.  Divenadium pentoxide, 5+


D. Vanadium(V) oxide, 5+

E. Vanadium(III) oxide, 3+
PART II- ( 8 points each) Please show all your work.

1. At 25°C, the following heats of reaction are known:

1)  C(s) + O2(g)   →   CO2(g)      

                  (H = -394 kJ

2)  2H2(g)  + O2(g) →  2 H2O(g)         
 
(H = -484 kJ
3)  C5H12(l) + 8O2(g)  →  5CO2(g) + 6 H2O(g)
                   (H = -3506 kJ

Calculate the enthalpy for the reaction:
5 C(s) + 6H2(g)   →   C5H12(l)       

(H = ?

Solution: 
 Reverse the 3rd thermochemical equation

    5CO2 (g)  +  6H2O (g)  (    C5H12 (l)  +  8O2 (g)        (H = 3506 kJ

Multiply the 1st equation with 5

    5C(s)           +       5O2(g)         (     5CO2(g)      
                 (H = -1970kJ
Multiply the 2nd equation with 3
    6 H2(g)      +       3O2(g)           (    6 H2O(g)         

(H = -1452 kJ

     Combine all the three reactions after cancelling the molecules that are in both sides.
5C (s)    +   6H2 (g)      (   C5H12(l)                              (H  =  84 kJ

2.  A 2.10 L vessel contains 4.65 g of a gas at 1 atm pressure and 27 oC.  Calculate a) density  of the gas b)  the molar mass of a gas
3. A metal piece was heated 89.9 oC and placed in the calorimeter in 100 ml of water at 27 oC.   The temperature of water increased to 35.6 oC.  Calculate the heat lost by metal.  Specific heat of water is 4.184 J/g. oC.
4. Write the balanced molecular equation, the complete ionic equation, the net ionic equation and identify the spectator ions for the reaction between ammonium carbonate, (NH4)2CO3 and ferric nitrate, Fe(NO3)3
5. What volume of H2(g) is required to produce 35.7 g of CH3OH at 82.0(C and 738 torr? 

                                          CO(g) + 2 H2(g) → CH3OH(g)
Bonus Question ( 5 points) - Please show all your work
a. Write the balanced molecular equation & the net ionic equation for the reaction between HNO3(aq) and 

             Al(OH)3(s).

b. What mass of Al(OH)3 is required to neutralize 30.0 mL of 0.150 M HNO3(aq)?
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