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{c) Explain briefly how the lines in the visible atomic emission spectrum of hydrogen are o
formed and why the lines become closer together at the high frequency end of the

4

spectrum.
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Sticky Note

Candidate scores M1 (electron excited and jumping to higher energy level) and M3 (emitting energy) but does not score M2 (falling back down to n=2 level) because they have not stated that the electron falls to the n=2 level. Candidate scores M4 (explaining why lines become closer at high frequency end) and QWC mark. 4/5
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Sticky Note

Candidate scores M1, M2 and M3 for correctly describing how the lines in the visible atomic emission spectrum of Hydrogen are formed. However, candidate does not score M4 for explaining why the lines become closer. Candidate gains QWC mark. 4/5










10

Exarniner

|
{c) Explain briefly how the lines in the visible atomic emission spectrum of hydrogen are o

formed and why the lines become closer together at the high frequency end of the @
[4]

spectrum.
QWC [1]

W\Q,S‘ = ’Eg&\\ ) er QM&)(\T"Q_} ] k:il'\f’b«.. =

PN i Seoiae gl toacg Ll B
,.,ibm‘er %“U‘Sj LO,\JQL x\f\ué\u\w% a2 /LL e
U B W Sy e B
\-ls\.& Flb{'f\f" c‘:a(* \3\‘\\? \t\ms J\».fwg\ Qf'ké\\ E’“‘ez?ym (.j H\g}’
Uscreg (N»éd b, W KSGence Sehsien sner 3 lah of
%;?:m ~Lﬂ\}mm1 \vrﬁw’xu\z:?\m Bence Rty & oy Rored.

R R e LS gk ?r’e_ A
.i f\)kr r (,t:) 3 A - S e[/M Lj
- Y'Q\\ \vﬂz‘% \w \’?\t Rnsy A@w&nm{ \JL\’\M’&K ek

Total [12]

10

SWIET CBAC Lid {1081-01}



Sticky Note

Candidate does not score M1 since they have not stated how the electron has reached a higher energy level. Candidate has not explained why the lines become closer together at the high frequency end so does not score M4. Candidate gains the QWC mark. 3/5 










WUEC CBAC Ltd

Lines are formed from electron being excited and jumping up to a higher
energy level (1)

Falling back down to the n =2 level (1)

Emitting energy / photon of light (1)

Lines become closer since the electron energy levels of a hydrogen atom
become closer (1) [4]

QWC Selection of a form and style of writing appropriate to purpose and to
complexity of subject matter [1]
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{c) Explain briefly how the lines in the visible atomic emission spectrum of hydrogen are
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spectrum. [4]
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(c)
formed and why the lines become closer together at the high frequency end of the
spectrum. [4]
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(c) Explain briefly how the lines in the visible atomic emission spectrum of hydrogen are
formed and why the lines become closer together at the high frequency end of the
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spectrum.
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(g} Planners have to ensure a secure supply of energy in the future. It has been suggested
that the use of fossii fuels should be reduced, the use of renewable energy increased and

that energy efficiency should be greatly improved.

By considering both the benefits and the difficulties invoived, discuss whether you think
that these suggestions are realistic. [4]
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Sticky Note

Candidate scores 1 mark for stating that fossil fuels will run out and 1 mark for stating that CO2 is emitted. Candidate also scores 1 mark for considering benefits/difficulties. Candidate does not gain any more marks for the benefits of renewable energy sources since marks were already gained for the disadvantages of fossil fuel use. Candidate scores the QWC mark. 4/5
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Sticky Note

Candidate gains 1 mark for stating that it is expensive to build and maintain renewable energy plants and 1 mark for stating that renewable energy is not as reliable as using fossil fuels. Candidate also gains 1 mark for stating that fossil fuels are finite sources. (Candidate could also have had 1 mark for stating that fossil fuels produce CO2 but had already reached maximum of 3) Candidate scores the mark for considering benefits/difficulties and the QWC mark. 5/5
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Sticky Note

Candidate gains 1 mark for stating that there is a higher energy output from fossil fuels and 1 mark for stating that fossil fuels are a finite source. Candidate  has not been specific enough about the damage caused to the environment, so does not gain this mark. However, candidate gains 1 mark for stating that new technologies would have to be developed to improve energy efficiency. Candidate also scores the mark for considering benefits/difficulties and the QWC mark. 5/5
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WUEC CBAC Ltd

Benefits:

Stops fossil fuels from running out

Reduces CO, emissions / greenhouse emissions / global warming / effect of
global warming

Reduces SO, emissions / acid rain

There will be an investment in new technology

Difficulties:

Dependence on fossil fuel/Unlikely to meet current demand
Renewable energy currently more expensive

Reliability of supply from renewables

Major development in energy efficiency technologies required
Opposition by vested interests

(Maximum 3 marks from list, but need examples of both) (3)

Consideration and discussion of benefits/difficulties (1) [4]

QWC Legibility of text; accuracy of spelling, punctuation and grammar, clarity
of meaning [1]
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(g} Planners have to ensure a secure supply of energy in the future. It has been suggested
that the use of fossii fuels should be reduced, the use of renewable energy increased and

that energy efficiency should be greatly improved.
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8.

{a) Planners have to ensure a secure supply of energy in the future. It has been suggested
that the use of fossil fuels should be reduced, the use of renewable energy increased and

that energy efficiency should be greatly improved.

By considering both the benefits and the difficulties involved, discuss whether you think

that these suggestions are realistic. [4]
QWC [1]
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8. (b} Nitric acid 1s produced by the Ostwald process.
The first stage involves the oxidation of ammonia over a plathum/rhodium catalyst.
ammonia + oxygen = nitricoxide + waler

The graph below shows how the vield of nitric oxide, NO, depends on the temperature
and pressure used in its production.

4

Yield of NO

600°C
800°C
1000°C

Fressure

Il. Use the graphs to explain whether the reaction is endothermic or exothermic

and whether there are more moles of gaseous products than reactants. [4]
QWC [1]
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Sticky Note

Candidate scores 1 mark for stating exothermic reaction and gets 1 mark for the explanation since equilibrium shifted towards the endothermic direction is equivalent to equilibrium moves to the left. Candidate scores 1 mark for stating there are more gaseous moles of product and gets 1 mark for the explanation. Candidate scores the QWC mark. 5/5










14

Examiner §

only

(b}  Nitric acid 1s produced by the Ostwald process.
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The graph below shows how the vield of nitric oxide, NO, depends on the temperature
and pressure used in its production.
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Sticky Note

Candidate scores 1 mark for stating exothermic reaction and gets 1 mark for the explanation. Candidate scores 1 mark for stating there are more gaseous products and gets 1 mark for the explanation since the side with the least amount of gaseous moles is equivalent to the left hand side. Candidate scores QWC mark. 5/5
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Sticky Note

Candidate scores 1 mark for stating exothermic reaction but does not score the explanation mark. Candidate has stated Le Chatelier's principle but has not used it. Candidate scores 1 mark for stating more moles of gaseous products and scores 1 mark for the explanation since the side with the least gaseous moles is equivalent to the left hand side. Candidate scores the QWC mark. 4/5










8. (b

WUEC CBAC Ltd

(i

(ii)

(iii)
(iv)

v)

(vi)

Energy

| As temperature increases yield decreases
As pressure increases yield decreases [1]

Il As temperature is increased, equilibrium moves to the left (1)
Therefore forward reaction is exothermic (1)
As pressure is increased, equilibrium moves to the left (1)

Therefore more gas moles in products (1) [4]
QWC  The information is organised clearly and coherently, using
specialist vocabulary where appropriate [1]

If temperature is too low, then reaction is too slow (1)

If temperature is too high, yield is too low (1)

Compromise temperature — acceptable rate and yield (1)

(Accept any two points) [2]

Heterogenous catalyst [1]

Lower temperatures could be used (1)

Less energy consumption / increased yield (1)

Equilibrium could be reached more quickly (1)

(Accept any two points) [2]

F'y

[2]

v

Extent of reaction

AH = E;- E, [1]
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8. (b} Nitric acid 1s produced by the Ostwald process.
The first stage involves the oxidation of ammonia over a plathum/rhodium catalyst.
ammonia + oxygen = nitricoxide + waler

The graph below shows how the vield of nitric oxide, NO, depends on the temperature
and pressure used in its production.

4

Yield of NO

600°C
800°C
1000°C

Fressure

Il. Use the graphs to explain whether the reaction is endothermic or exothermic

and whether there are more moles of gaseous products than reactants. [4]
QWC [1]
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(b}  Nitric acid 1s produced by the Ostwald process.
The first stage involves the oxidation of ammonia over a plathum/rhodium catalyst.
ammonia + oxygen = nitricoxide + waler

The graph below shows how the vield of nitric oxide, NO, depends on the temperature
and pressure used in its production.

Yield of NO

600°C
800°C
1000°C

Fressure

Il. Use the graphs to explain whether the reaction is endothermic or exothermic

and whether there are mare moles of gaseous products than reactants. [4]
QWC [1]
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(b}  Nitric acid 1s produced by the Ostwald process.
The first stage involves the oxidation of ammonia over a plathum/rhodium catalyst.
ammonia + oxygen = nitricoxide + waler

The graph below shows how the vield of nitric oxide, NO, depends on the temperature
and pressure used in its production.

4

Yield of NO

600°C
800°C
1000°C

Fressure

lIl. Use the graphs to explain whether the reaction is endothermic or exothermic

and whether there are more moles of gaseous products than reactants. [4]
QWC [1]
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(b Nitric acid is produced by the Ostwald process,
The first stage invoives the oxidation of ammonia over a platinum/thodium catalyst.
ammonia  +  oxygen == npitric oxide +  waler

The graph below shows how the vield of nitric oxide, NO, depends on the temperature
and pressure used in its production,

Yield of NO

500°C
806°C
1000°C

Pressure

Il.  Use the graphs to explain whether the reaction is endothermic or exothermic

and whether there are more moles of gaseous products than reactants. [4]
QWC 1]
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