Energy - Revision Pack (C3)
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The Test:
 (
There is one acceptable test that OCR looks for when asking a question about investigating liquid fuels. (Left)
You MUST be able to draw this in an exam and explain how to keep it a fair test.
)[image: ]
For a fair test:

· Same volume of water
· Same calorimeter (copper can)
· Same heating time
For the actual test, measure out a specified volume of water (e.g. 100cm3). You would then burn the fuel under the calorimeter for a specified time (e.g. 5 mins). After this you would record the temperature change. You would repeat the experiment with a variety of fuels to see which supply the most energy – for this to work, the same amount of water must be used.
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13 Eva is investigating liquid fuels. She wants to find out which liquid fuel gives out the most energy
per gram.

Look at the apparatus she use:

thermometer

copper can

spirit burner

She heats 100cm® of water.
Eva uses five liquid fuels.
Each time she burns 1.0g of iquid fuel.
She makes a prediction.
The more atoms in the

molecule of the fuel the
greater the energy released,

Look at Eva's results.

Molecular | Number of | Temperature | Temperature | Temperature
formula | atomsina | of water before | of water after | increase
molecule | heating i heating in °C in°C
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The energy released is given by the equation

energy = mass x specific heat capacity x temperature change
where specific heat capacity of water = 4.2/g°C.

(a) Calculate the energy released by methanol.

energy released = J
(b) Do Eva's results support her prediction?

Explain your answer.

END OF QUESTION PAPER
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14 Stephanie is investigating some liquid fuels.

Stephanie investigates the energy given out by three different fuels.
Look at the diagram.
It shows the apparatus Stephanie uses.

thermometer

copper can-

100g water

spirit burner-

Look at the table. It shows her results.

starting final mass of fuel
temperature of | temperature of ;:’::e::"é burned in
water in °C water in °C 9

(a) () Wite down how Stephanie made her experiment a fair test.

(ii) Write down how Stephanie could increase confidence in her resuits
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(b) Lok at the results for paraffin.

0.6 of paraffin was used to heat 100 of water.
Calculate the energy transferred per gram of paraffin.
Use the equation

energy = mass x specific heat capacity x temperature change
The specific heat capacity of water is 4.2J/g°C.

Give your answer to three significant figures.

answer 9 2

(c) Stephanie decides to use paraffin in a camping stove, even though it s slightly more expensive
per gram than ethanol or petrol.

Is this is a sensible choice? Use only the data in the table to explain your answer.

2]
[Total: 6]
END OF QUESTION PAPER
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(b) Aimee and Luke investigate four liquid fuels.

They bum an amount of each liquid fuel.

Look at the diagram. It shows the apparatus they use.

0 thermometer

liquid fuel

copper can-

spirit burner.

Look at the table. It shows their resuits.

ing in°C in°C
oo | o [ m [ w ]

(i) Calculate the energy transferred by ethanol.
energy transferred = mass x specific heat capacity x temperature change

‘The specific heat capacity of water is 4.2J/g°C.

answer
Aimee thinks paraffin gives out the most energy per gram.

Use the resuls to show that she is correct.

@]

[Total: 6]
END OF QUESTION PAPER
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(a) Sahid investigates a fuel.
He wants to find out how much energy this fuel gives out
The diagram shows the apparatus he uses.

Sahid bums 2 of the fuel.

thermometer

copper can-

100g water

spirit burner-

Look at the table.

It shows his resuilts.

starting
temperature of
water in °C

final temperature of
water in °C

Galculate the amount of heat energy transferred to the water by the fuel.
Use the formula:

energy = mass x specific heat capacity x temperature change

The specific heat capacity of water is 4.2J/g°C.

answer
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Mike wants to find a fuel to heat his garden shed.
He decides to investigate the energy given out by four different fuels.
Look at the diagram.
It shows the apparatus Mike uses.

thermometer

copper can

spirit burner-
liquid fuel

Look at the table. It shows Mike's results.

Temperature | Temperature | Mass of fuel
at start atend burned

in grams

(a) Look at the results for fuel C.
Mike calculates that fuel C transfers 42004 of energy 1o the water.
Use the equation
energy = mass x specific heat capacity x temperature change
to calculate the mass of water that Mike used in his experiment.
The specific heat capacity of water is 4.2J/g°C.

answer ...
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animals is cruel (1)

government legislation has banned certain types of
testing / testing on animals is now limited by laws (1)
other scientists have invented testing regimes rather than
to use animals (1)

tisk of bad publicity from accidents to human

volunteers (1)

allow people think testing on people will ensure drug is
safe

allow computer modelling

allow people do not trust animal testing / testing on
animals may not have same effect as on people

allow too dangerous to test on people ( because it can
have devastating effects)
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Mark Scheme

January 2012

Question

Answer

Marks

Guidance

10 @

energy released = 100 x 4.2 x 20 or 8400 (1)

energy per gram = 16800 (1)

2

allow 8400 on answer ine (1)
16800 on its own scores two marks
allow ecf from wrong energy released

i.e. energy released = 0.5 (1)
€0.05X42X20/0.5 or84 on answer line (1)

Yes, because as the molecular size increases the
temperature change increases (1) and result for
decane is anomalous (1)

or

o, because although as the molecular size increases
the temperature change increases (1) but result for
decane does not fit the pattern / there is a bigger change
in temperature for nonane than for decane / there is a
bigger energy change for nonane than for decane (1)

o mark for yes or no, it i for the explanation

answer must refer to the temperature change and not
temperature at the end

Total
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Question

Answer

Marks

Guidance
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weak forces between the layers (1)

which are easy to break (so layers can slide over each
other) (1)

2

allow van der Waals' forces between layers / weak
intermolecular forces
not weak covalent bonds between layers

Targe number of strong (covalent) bonds (1)

needs lots of energy to break / AW (1)

allow giant molecular structure or giant covalent structure /
large number of strong bonds (between atoms)
allow heat for energy but ignore high temperature

any mention of intermolecular bonds / forces scores 0

Answer

Guidance

energy = 100X 42 %9 (1)

energy = 3780 (J) (1)

allow full marks for correct answer with no working out

no

energy released calculated for other value(s) / idea that
temperature increase relates to the energy released (1)

because the one with most atoms or pentanol the
temperature increase is not the highest / with most atoms
does not release the most energy (1)

allow yes

with energy calculated for the other value(s) / idea that the
temperature increase is related to the energy released (1)

and the last resuit is an anomaly (1)

allow energy calculations based on using the mass of fuel

(1.09)
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1 Hills Road
Cambridae
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Question

Marks

Guidance

3

(@

50(g) scores (2)

but

mass =_4200 o mass = 4200 scores (1)
42x20 84

or mass = enerqy 0]
Specific heat capacity x temp change

2

Took for correct answer first, 50(g) on own scores (2) but
also check for correct working if included

not 50.4 (g)

unit not needed

idea that bond breaking /s endothermic (1)
idea that bond making is exothermic (1)

more energy is given out (in bond making) than is taken in
(inbond breaking) (1)

allow bond breaking absorbs energy (1)
allow bond making releases energy (1)

allow more energy released than absorbed (1)

ignore references to different numbers of bonds, eg more
bonds made than broken

not references to intermolecular bonds

allow exothermic reactions give out energy or heat (1) if no
other mark awarded

CoHsO + 30, —» 2CO, +3H,0

formulae (1)
balancing (1)

allow C;H;OH as formula for ethanol
allow any correct multiple, including fractions
€9 2C;HO + 60; — 4CO, +6H0 (2)

allow = or = instead of —»
notand or &

balancing mark is dependent on the correct formulae but
allow 1 mark for a balanced equation with a minor error in
subscripts or case

g CHO + 302 — 2Co2 +3H,0 (1)
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Mark Scheme

June 2013

Question

Marks

Guidance

7

(@ ‘

2

allow full marks for correct answer even if equation for atom
economy not stated
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Question

Answer Marks

Guidance

14 ]@] 0

Same mass or volume or amount of water 1
(in copper can) / same distance between bumer and
copper can / use same burner each time / same
copper can / same size flame or wick (1)

fgnore same mass of fuel
ignore use the same equipment

ignore using the same starting temperature

repeat experiment | AW (1)

allow compare with results from other students

energy released = 100 x 4.2 x 25/ 10 500 (1)

10500 + 0.6g = 17500/ energy per gram = 17 500 (1)

units not needed

17 500 on its own scores (2)

if answer not to 3 sig figs, eg 17 500.00, then one mark only

allow ecf from wrong energy released to include 3 sig figs
ie energy released - 0.6

‘evidence of calculation of energy per gram for ethanol
andlor petrol (1)

idea that paraffin transfers more than twice the energy
transferred by petrol/ethanol, but is only slightly more
expensive (1)

allow evidence of using temperature change per gram instead

Total

OCR (Oxford Cambridge and RSA Examinations)
1 Hills Road
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culates the required formula masses
of magnesium nitrate and water.

Quality of written communication impedes.
communication of the science at this level.

Level 0 (0 marks)
Insufficient or irelevant science such as
repeating the question. Answer not worthy
of credit

Total
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bond making is exothermic / bond making gives out energy
/ bond making releases energy (1)

more energy taken in than is released / more energy
absorbed than given out (1)

but
it takes more energy to break the bonds than the energy
released in making new bonds scores (2)

2

allow heat instead of energy

ignore more bonds are broken than are made

energy = 100 x 4.2 X 20 (1)
but

energy = 8400 (J) (2)

allow full marks for correct answer with no working out
allow 2.2 x 4.2 x 20 or 184.8 (J) (1)

allow 8.4 kJ (2)

highest temperature change (1)

for least amount of fuel burnt (1)

allow calculation of energy change for each fuel showing that
paraffin releases most energy (2)

allow ecf from (b)(i) for energy calculations based on using
the mass of fuel (instead of the mass of water) (2)
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Question
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7

(a)

7560(J) (2)

100 x 4.2 x 18(1)

2

mark answer line first

allow 151.2 (1)

bond making is exothermic / energy given out (1)

bond breaking is endothermic / energy taken in (1)

more energy is given out than is taken in (1)

the energy required to break the bonds
is less than the energy released in making the bonds (3) / aw

ignore references to number of bonds
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10 Patrol is a mixture of hydrocarbons.
David investigates the energy released when five of these hydrocarbons are burned.

Look at the apparatus he uses.

thermometer
copper can
water

spirit burner
liquid fuel

ch time, he burs 0.5 of hydrocarbon and heats 100g of water.
David measures the temperature of the water before heating.

He measures the temperature again when the hydrocarbon has finished burning.
These are his results.

molecular | temperature of water in °C

formula

|
s | o |0 |
e ]

20

hydrocarbon
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(a) Calculate the energy released per gram by hexane.

Use the equation

energy = mass x specific heat capacity x temperature change

The specific heat capacity of water is 4.2J/g°C.

energy released per gram = ... . Jig 2]

David knows that the bigger the hydrocarbon molecule, the more carbon atoms it has.

David concludes that the bigger the hydrocarbon molecule, the more energy per gram is
released.

Explain whether David's results fully support this conclusion.

Turn over





