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Question 6: Short Answer 4 points 
 

A For the correct equation (state symbols not required):  Point 01 

3Al( ) Al ( ) 3 s aq e+ −→ +  

B For the correct balanced net ionic equation (state symbols not required):  Point 02 

2 32 Al( ) + 3 Zn ( ) 2 Al ( ) 3 Zn( )s aq aq s+ +→ +  

C For the correct answer and a valid justification that correctly compares the masses of Al  
and Zn  based on their molar masses and the stoichiometry of the balanced equation. 

Point 03 

Examples of acceptable responses may include the following: 

• Zn  experiences a greater change in mass. Assuming the entire Al  anode reacts:  
65.38 g Zn1 mol Al 3 mol Zn50.0 g Al 182 g Zn26.98 g Al 2 mol Al 1 mol Zn× × × =  

• Zn  experiences a greater change in mass. 
65.38 g Zn3 mol Zn1 mol 196.1 g Zn1 mol 1 mol Znrxn

rxn
× × =  

26.98 g Al2 mol Al1 mol 53.96 g Al1 mol 1 mol Alrxn
rxn

× × =   

Thus, for however many moles of reaction that proceed, the mass of Zn  
produced will be greater than the mass of Al  consumed. 

• Zn  experiences a greater change in mass. As the reaction proceeds, three moles 
of Zn  are used for every two moles of Al .  Thus, for every 196 g  of Zn  that are 
produced, 54 g  of Al  are consumed. 

D For the correct calculated value. Point 04 

Examples of acceptable responses may include the following: 

• 1.50 V 0.76 V 2.26 VcellE = + =  

• 3Au ( ) 3 Au( ) 1.50 Vaq e s+ −+ → +  
2Zn( ) Zn ( ) 2 0.76 V

                                          2.26 Vcell

s aq e

E

+ −→ + +

=
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Question 3: Long Answer 10 points 
 

(a)  For the correct answer:  

2Ag( )     0      Ag S( )    +1     s s  

1 point 

(b) (i) For a valid explanation:  

Silver and copper have similar radii, so the alloy would be substitutional versus 
interstitial. 

1 point 

 (ii) For a valid explanation:  

Silver has more occupied electron shells ( 5)n =  than copper ( 4)n = ; the electrons in 
the fifth shell experience weaker Coulombic attractions and are farther away from the 
nucleus. 

1 point 

 Total for part (b) 2 points 

(c) For the correct calculated mass of 2Ag S (may be implicit): 

409.21g 398.94 g 10.27 g− =   

1 point 

  For the correct calculated moles of Ag :  

2

2 2

1 mol Ag S 2 mol Ag10.27 g 0.08289 mol Ag247.80 g Ag S 1 mol Ag S× × =  

1 point 

 Total for part (c) 2 points 

(d) (i) For the correct balanced equation (state symbols not required):  

3
2 24 Rh ( ) 6 H O( ) 4 Rh( ) 3 O ( ) 12 H ( )aq l s g aq+ ++ → + +  

1 point 

 (ii) For the correct calculated value, consistent with part (d)(i): 

0.80 V 1.23 V 0.43 VcellE = + − = −  

1 point 

 (iii) For a correct explanation, consistent with part (d)(ii):  

cellE  is negative, which means the reaction is not thermodynamically favorable.  

1 point 

 Total for part (d) 3 points 

(e) For the correct calculated value of moles of electrons (may be implicit):  

1 mol Rh 3 mol 2.8 g Rh 0.082 mol 102.9 g Rh 1 mol Rh
e e
−

−× × =  

1 point 

 For the correct calculated value of time:  

96,485 C 1 second0.082 mol 3900 seconds2.0 C1 mol 
e

e
−

−× × =  

1 point 

   Total for part (e) 2 points 

 Total for question 3 10 points 
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Question 5: Short Answer 4 points 

(a) For the correct answer:

Electron flow should be indicated only in a counter-clockwise direction in the external
circuit, from the Cl2 anode to the Mg cathode.

1 point 

(b) For the correct answer and calculated value:

No, because 2.0 V is less than 3.73 V, which is the minimum voltage needed for electrolysis
to occur.

2.37 V ( 1.36 V) 3.73 VcellE = − + − = −

1 point 

(c) For the correct calculated value of moles of electrons (may be implicit):

1 mol Mg 2 mol 2.00 g Mg 0.165 mol 
24.30 g Mg 1 mol Mg

e e
−

−× × =

1 point 

For the correct calculated number of seconds: 

96,485 C 1 s0.165 mol 3180 s
1 mol 5.00 C

e
e

−
−× × =

1 point 

Total for part (c) 2 points 

Total for question 5 4 points 
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1.0 mol Na 1.0 mol 
1.0 g Na   =  0.043 mol 

22.99 g Na 1.0 mol Na

e
e

-
-´ ´

1.0 mol Ca 2.0 mol 
1.0 g Ca   =  0.050 mol 

40.08 g Ca 1.0 mol Ca

e
e

-
-´ ´
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catalyst
2 5 2 4 2 298 298C H OH( ) C H ( ) + H O( ) 45.5 kJ/mol ; = 126 J/(K mol )

ethanol ethene water

rxn rxng g g H SD D¾¾¾¾® =


1 atm

760 torr

 

1 1

(0.775 atm)(0.0854 L)
 =  =   =  0.00264 mol

(0.08206 L atm mol  K )(305 K)

PV
n

RT - -

actual yield 0.00264 mol
% yield  =  × 100  = 

maximum possible yield 0.00434 mol

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 



1.25 mol HCl  mol HCl
=

1000 mL 29.95 mL

x

6 7 2 6 7 20.0374 mol C H O  mol C H O
=

45.0 mL 1000 mL

x- -



  
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[HC H O ]

-

6 7 2

6 7 2

[C H O ]

[HC H O ]

-

+[H ]

aK
5

3.37

1.7 10

10

-

-

´
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

24 J
1.00 mol 635 K = 15,000 J = 15 kJ

mol K
´ ´

2 3 2
3

Al O ( ) 2 Al( ) O ( ) =1675 kJ/mol
2 rxns s g HD® +

1 mol of reaction

2 mol Al
´
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