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	Part B


Example of an appropriate and complete solution

	Graph A
	Graph B
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	Graph C
	Graph D

	
[image: image3.wmf] 

 

 

0

 

 

 

V (L)

 

 

 

T (K)

 


	
[image: image4.wmf] 

 

0

 

n (mol)

 

V (L)

 




Allot 1 mark per correct graph. Axes must be labelled.

Do not penalize a student who has drawn a solid line in graph C.

Do not penalize student who has not shown negative values in graph A.

Example of an appropriate and complete solution

V = 5000.0 L

P = 250.0 kPa

T = 2.0(C + 273 = 275 K

n Cl2(g)
= 
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n Cl2(g) = 5.47 ( 102 mol

5.47 ( 102 mol Cl2 ( 70.90 g/mol = 3.88 ( 104 g Cl2
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Answer:
The density of the chlorine gas is 
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 or 0.00776 g/mL

4 marks
Appropriate and complete procedure.

3 marks
Appropriate procedure with a minor error such as calculation or transcription error.

2 marks
Appropriate procedure with a major error such as an incorrect application of a law, formula or rule. 

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.

Example of an appropriate and complete solution

Determine mol of H2

x mol 
= 
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= 9 337 000 mol

Therefore the number of moles of Helium is 9 337 000 mol

Mass of Helium



9 337 000 mol =  
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= 37 400 000 g or 37 350 kg helium

Answer:
The mass of helium, He(g), required to fill the Hindenburg at the same temperature and pressure is 37 400 000 g or 37 400 kg.
4 marks
Appropriate and correct answer.
3 marks
Appropriate procedure with minor error such as calculation or transcription error

2 marks
Appropriate procedure with a major error such as the incorrect application of a law, formula, or rule.

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.

Example of an appropriate and complete solution

Number of moles of CO2
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Volume of CO2
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Answer:
The volume of CO2 gas released for each kilogram of iron produced is 896 L.
4 marks
Appropriate and correct answer.
3 marks
Appropriate procedure with minor error such as calculation or transcription error

2 marks
Appropriate procedure with a major error such as the incorrect application of a law, formula, or rule.

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.

	Part C


Example of an appropriate and complete solution

Possible explanations

A.
The graph given could represent this change.

Explanation:
Photosynthesis requires sunlight as an energy source to assemble simple molecules into more complex structures. Since energy is being absorbed during the process, enthalpy is increasing as indicated on the graph.

B.
The graph given could not represent this change.

Explanation:
As bonds are formed to change liquid water into ice, energy will be released to the surroundings. Therefore the ice that forms will have less enthalpy than the liquid water. The graph shows an increase in enthalpy.

Note
Simply identifying the change as endothermic or exothermic is not an appropriate explanation.

Allot 1 mark for each correct answer with an appropriate explanation.

Allot 1 sole mark for each correct explanation.
Example of an appropriate and complete solution

4623 kJ released per 1 mole of AlCl3.

( 
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 = 0.02501 mol of AlCl3.

NH4ClO4(s) and AlCl3(s) in a 3:1 mol ratio

So 0.0251 mol of AlCl3(s) is produced from 0.0753 mol of NH4ClO4(s)
0.0753 mol ( 117.5 g/mol = 8.85 g of NH4ClO4(s)
Answer:
8.85 g of NH4ClO4(s) were used.

4 marks
Appropriate and complete procedure.
3 marks
Appropriate procedure with a minor error such as calculation or transcription error, or units of measurement missing.

2 marks
Appropriate procedure with a major error such as the incorrect application of a law, formula, or rule. 

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.
Example of an appropriate and complete solution

Reverse Equation 1, multiply by 16 and reverse sign for ∆H:

16 H2S(g)  (  16 H2(g)  +  2 S8(g)

∆H = +321.6 kJ

Reverse Equation 2, multiply by 8 and reverse sign for ∆H:

8 SO2(g)  (  S8(s)  +  8 O2(g)


∆H = +2368.8 kJ

Select Equation 4 and not 3 since the former contains the needed gaseous H2O. Multiply by 16.

16 H2(g)  +  8 O2(g)  (  16 H2O(g)

∆H = -4572.8 kJ

________________________________________________________________________

Sum:
16 H2S(g)  +  8 SO2(g)  (  3 S8(s)  +  16 H2O(g)
∆H = -1882.4 kJ

Answer:
The heat reaction, ∆H is -1882.4 kJ.
4  marks
Appropriate and complete procedure.

3 marks
Appropriate procedure with a minor error such as calculation or transcription error.

2 marks
Appropriate procedure with a major error such as an incorrect application of a law, formula or rule.

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.

Example of an appropriate and complete solution

Density of water is 1.00 g/mL therefore, mass of water used is 200.0 g.

Specific heat capacity of water is 4.19 J/g((C
Q = mc∆T
Q = 200.0 g ( 4.19 ( (7.0(C – 18.0(C)

Q = -9220 J

∆H =  - 
[image: image17.wmf]n

Q


therefore, 
n
= 
[image: image18.wmf]H

Q

-


= 
[image: image19.wmf]kJ

 

34.9

kJ)

 

(-9.22

-

+


= 0.264 mol of KNO3
Molar mass of KNO3 = 101.11 g/mol

0.264 mol ( 101.11 g/mol = 27 g of KNO3
Answer:
The mass of solid KNO3 that was added is 27 g.

4 marks
Appropriate and complete procedure.
3 marks
Appropriate procedure with a minor error such as calculation or transcription error, or units of measurement missing.

2 marks
Appropriate procedure with a major error such as the incorrect application of a law, formula, or rule.

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.

	Part D


Example of an appropriate and complete solution

Possible explanations

A.
Required Action:
Use a rubber stopper with a valve so that the pressure in the bottle can be lowered.

Explanation:
Lowering the pressure reduces the concentration of the oxygen resulting in fewer collisions between the molecules producing a reduced reaction rate.

B.
Required Action:
Stand the sealed wine bottle upright.

Explanation:
Standing the sealed bottle upright would reduce the surface area of the wine exposed to oxygen resulting in fewer collisions between the molecules producing a reduced reaction rate.

Allot 2 marks for each correct answer with an appropriate explanation; 1 mark for the choice of action and 1 mark for the explanation.
Example of appropriate and complete responses

The change in temperature during the first 120 seconds

100(C – 25(C = 75(C

Mass of butane used
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Mass of oxygen consumed
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Rate of consumption of oxygen gas
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Answer: The average rate of consumption of oxygen gas, O2, in the first 120 seconds is 0.23 g/s.
4 marks
Appropriate and complete procedure.
3 marks
Appropriate procedure with a minor error such as calculation or transcription error, or units of measurement missing.

2 marks
Appropriate procedure with a major error such as the incorrect application of a law, formula, or rule.

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.

Example of an appropriate and complete solution

Rate of consumption of N2O5
At 100 minutes:
0.00094 mol N2O5 

At 40 minutes:
0.00531 mol N2O5
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Answer:
The average rate of production of nitrogen dioxide, NO2, is 1.5 ( 10(4 mol/min NO2
4 marks
Appropriate and complete procedure.
3 marks
Appropriate procedure with a minor error such as calculation or transcription error, or units of measurement missing.

2 marks
Appropriate procedure with a major error such as the incorrect application of a law, formula, or rule.

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.
	Part E


Example of an appropriate and complete solution

A)
Reactants (reverse reaction) are favoured. According to Le Chatelier’s Principle, the system will shift in such a direction to reduce excess heat to re-establish equilibrium. In order to reduce the excess heat the endothermic direction is favoured. This is the reverse reaction.

B)
No shift occurs. Only changes in concentration affect change in an equilibrium system (based on the rate laws). Since the water is in a liquid state, increasing the amount of water does not change its concentration. No shift will occur.

C)
Reactants (reverse reaction) are favoured. The removal of hydrogen decreases its concentration. According to LeChatelier’s Principle the reverse reaction will speed up in order to replace the hydrogen removed until a new equilibrium is established.

D)
Reactants (reverse reaction) are favoured. As the volume is increased the gas pressure is decreased. There are a greater number of moles of gas molecules on the reactant side than there are on the product side. According to le Chatelier’s Principle, the equilibrium will shift in a direction that will increase pressure lost. This means the equilibrium will shift toward the side with the greater number moles of gas, which is the reactant side. 

Allot 1 mark for each correct answer with an appropriate explanation.

Allot 1 sole mark to students who correctly stated how the equilibrium system would or would not shift, but provided inadequate or no explanation.

Example of an appropriate and complete solution

Eliminate the solid.

	
	4 HF
	UF4
	2 H2O

	I
	0.25 mol/L
	0
	0

	C
	-0.20
	+0.05
	+0.10

	E
	0.05
	0.05
	0.10


Solve for Kc
Kc
=
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Answer:
The equilibrium constant is 80.

4 marks
Appropriate and complete procedure.
3 marks
Appropriate procedure with a minor error such as calculation or transcription error.

2 marks
Appropriate procedure with a major error such as the incorrect application of a law, formula, or rule.

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.

Example of an appropriate and complete solution

Citric acid

[H+]
= 10–3.70
= 2.0 ( 10–4 mol/L

Ka 
= 
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Boric acid

Ka
= 
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Answer:
The strongest acid is citric acid.
Note:
A student who uses percent ionization should be given full marks.

4 marks
Appropriate and complete procedure.
3 marks
Appropriate procedure with a minor error such as calculation or transcription error.

2 marks
Appropriate procedure with a major error such as the incorrect application of a law, formula, or rule.

1 mark
Partially appropriate and correctly completed procedure.

0 marks
Inappropriate procedure or did not show the procedure, regardless of the answer.

Example of an appropriate and complete solution

a)
3 Cu+(aq)  +  Cr(s)  (  3 Cu(s)  + Cr3+(aq)
1 mark
b)
1.26 V
1 mark
c)
Increase the concentration of CuNO3(aq) or decrease the concentration of Cr(NO3)3(aq).

1 mark

d)
It allows the anions to move towards the anode, and the cations to move towards the cathode. It prevents the build up of excess anions and cations in the electrochemical cell.
1 mark

Allot 1 mark for each correct answer.
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