13.2 TEST MARK SCHEME
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(a)
(1, 4-) buta(ne)dioic acid (1)

NOT dibutanoic acid, butane dicarboxylic acid, or ethane dicarboxylic acid
Penalise wrong numbers
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Kc = [image: image1.wmf]2
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if Kc expression wrong lose units mark in (e) also
must be [  ]
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(c)
Moles of X: 0.25 - 0.13  = 0.12 (1)
Moles of methanol: 0.34 - 0.26 = 0.08 (1)
Moles of water: 0.26 (1)

(d)
Equal no. of moles on each side of equation (1)

OR V cancels out (provided not incorrectly qualified)
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(e)
Calculation: Kc = [image: image2.wmf]2
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 = 11(.4) (1)
Can score all 3 conseq on (b) and (c)
If different values from (c) used allow units only (conseq on correct Kc)


Units of Kc: none (1)
but lose this mark if Kc is wrong even if none given
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(f)
decrease (1)
1
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12.
(a)
Kp = (pNO2)2/(pN2O4)
(1)
1

(b)
(i)
0.91 + (2 × 0.09) = 1.09
(1)
(ii)
NO2 = (2 × 0.09)/1.09 = 0.165
(1)
N2O4 = 0.91/1.09 = 0.835
(1)
(iii)
partial pressure = mol fraction × total pressure
(1)
pNO2 = 0.165 × 150 = 24.8
(1)
pN2O4 = 0.835 × 150 = 125.2
(1)
Marked consequentially to b(ii)

(iv)
Kp = (24.8)2/125.2 = 4.91
(1)
Units; kPa or Pa if these are units used
(1)
8

(c)
(i)
Unchanged
(1)
(ii)
Unchanged
(1)
2

[11]

13.
N.B. Mark NOW awarded for calculating pPCl3 not pPCl3 = pCl2
(a)
Initial moles of PCl5 = [image: image3.wmf]208.5

4.54

 (1) = 0.0218

AE if Mr PCl5 wrong


At equilibrium moles PCl5 = 0.0218 × [image: image4.wmf]100

55

 (1) = 0.01198

Allow 0.012
N.B. award 2 marks if initial moles PCl5 missing but equilibrium moles PCl5 correct


Either moles PCl3 or moles Cl2 = 0.0218 × [image: image5.wmf]100

45

 (1) = 0.00980

N.B. this can also be determined by subtraction
N.B. If moles of PCl3  moles of Cl2 award max 4 for the following:

Initial moles PCl5 (1)

Equilibrium mole PCl5 (1)

Partial pressure = total pressure × mole fraction (stated or used correctly) (1)

KP defined or used correctly (1)


Total moles in system = 0.03158 (Allow 0.032) (1)

N.B. Mark this consequentially to equilibrium moles of PCl5, PCl3 plus Cl2

Partial pressures = Total pressure × mole fraction (stated or used correctly) (1)
pPCl5 = 91.9 × 0.01199 / 0.03161 (1) = 34.9 to 34.5
pPCl3 = pCl2 = 91.9 × 0.00981 / 0.03161 (1) = 28.52

KP = [image: image6.wmf]5

2

3

PCl

Cl

 

 

PCl

p

p

p

´

 (defined or correctly used) (1)

Do NOT allow if [  ] included here

KP = [image: image7.wmf]86
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8.52
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2

 = 23.3 to 23.9 (kPa) (1)

N.B. Mark consequentially to partial pressures determined above
N.B. Ignore units even if incorrect
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Alternative mark scheme


Candidate could approach calculation using (1 - ) etc.
e.g.
PCl5
[image: image8.wmf]
PCl3
+
Cl2
Initially
a

0

0
At EQM
a(1 - )

a

a
Total moles = a(1 + )


Using this method look out for the following scoring points:
[image: image9.wmf]÷

ø

ö

ç

è

æ

+

-

a

a

1

1

 mole fraction of PCl5: [image: image10.wmf]5

PCl
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 = 0.3793 (1)
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 mole fraction of PCl3 = mole fraction of Cl2 = 0.3103 (1)
Partial pressure = mole fraction × total pressure (1)
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 × PT partial pressure of PCl5 = 0.3793 × 91.9 = 34.86 (1)
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 × PT partial pressure of PCl3 = Cl2 = 0.3103 × 91.9 = 28.52 (1)
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KP = [image: image16.wmf]5

2

3

pPCl

pCl

pPCl

´

 (1)


Kp = 23.33 (kPa) (1)
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14.
(a)
vanadium(V) oxide / vanadium pentoxide / V2O5
1

(b)
(i)
no effect (1)
rate constant only varies with temperature (1)
2

(ii)
quotes Kc = [SO3]2 / [SO2]2[O2] (1)

high temperature pushes equilibrium in the endothermic direction / to the 
left / appropriately quotes Le Chatelier (1)
so [SO3] falls while [SO2] and [O2] rise / numerator gets smaller and denominator gets larger (so Kc decreases as temp rises) /

amounts or [products] fall while [reactants] or amounts of reactants rise (1)
3

(iii)
recognises that there are fewer product molecules in equation (1)
appropriately quotes Le Chatelier / high pressure favours side with fewer molecules (1)
so theoretically, high pressure gives high yield (1)
but yield already very high / so expense of high pressure not needed (1)
4

not reference to danger

 [10]
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