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The correct answeris C because:

* The energy transferred as heat is given by the equation; g = mcAT
o Where gis heat transferred (J), mis the mass of water(g), cis the
specific heatcapacity(Jg 1°K-N ATis the temperature change
(K)
+ Known quantities:
o Massofwater;500g
o Temperature change; (68 - 25)°C
o Specific heat capacity of water; 4.2 1g™! 'K
« Substitutioninto the equation:

q = mcAT = 500 X 4.2 x (68—25)

» We can see from the question that this represents 30% of the energy
released by the combustion of the fuel

o Thetotal energy released:

500 x 4.2 x (68 - 2580 %
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» The question asks forthetotalenergy released per gram of fuel burnt;

2.5 g of fuel was usedin the experiment
* Energy per gram of fuel

500x4.2x(68-25)x —x—

100 1
30 25

500 x 4.2 X (68—25) X100
30 X 2.5
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The correct answeris Abecause:

Steps Calculation
: Calculate the temperature change of the | 24.4-17.6=
hydrochloric acid 5.8°C
5 Calculate g= mcATfor the hydrochloric | 25.0x4.18 x
acid 6.8
= Calculate the temperature change of the | 24.4-18.5=
sodium hydroxide m?°C
4 Calculate g= mcATfor the sodium 250 x 4.18 x
hydroxide .9
250 x4.18 x
5 Determine the total energy evolved by {ﬁ 8)+ (25.0
M) -
adding the two energy changes
< J— 418x5.9)
Bis this is calculating the average enthalpy
incorrect change perchemical, not the overall
as enthalpy change
Cis this is calculating the enthalpy change
incorrect |based onthe average temperature
as increase of the two chemicals
Dis the total volume has beenused foreach g=
incorrect |mcATcalculationinstead of the actual
as volume of each chemical

This questionis unusual but when the starting temperatures of the two
liquids are different, you should calculate g= mcATfor each solution and

then add your answers together
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The correct answer is B because:

Steps Calculation
Convert the heat
1 energy fromMJ to 0.1x10%=100000 J
J
Convert the mass
2 2.5x10°=2500g
fromkgtog
= Rearrange g= . q
mcATfor ¢ " mAT
Substitute the
4 values into the 100000
equation Ll
Ais o .
: the mass of aluminium hasn't been
incorrect y
convertedintog

as
Cis the mass of aluminium hasn't been
incorrect convertedinto g and the heatenergy hasn't
as beenconvertedinto )
Dis . ,
, the heat energy hasn't been converted into
incorrect

das
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The correct answeris C because:

Steps Calculation
500x0.448x

= mcAT

e 12.7

Convert gfromJto k)

500 x0.448 x<12.7

1000
MNumber of moles of 500
iron, n 55.85
q 600 x0.44% 127 5585
= — 1000 * 500
H
Simplify

0.448 x12.7 x 55.85

1000

Ais

incorrect |ghasn't been convertedinto kl

ds

Bis

incorrect \whenchanging from+tox, e.qg.
500%0.448 X12.7 _

as

Dis

das

the number of moles hasn't beeninverted

200

1000

09.80

theironcubeis absorbing the heat energy
incorrect whichis anendothermic processandhas a

positive AHvalue
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The correct answeris D because:

e To calculate enthalpy change, the energy released during the
reaction and the amounts of reactants are required
o The energyreleasedis calculated from g =mcAT
o The amounts of reactants can give the value of min g=mcATand

the molesrequired to calculate AH= %

e Thesystem describes the reaction mixture
o Heat transfer to the systemis heat that is warming the system
o Therefore, heat transfer to the system will cause the temperature
change for the reaction to be closer to the true value meaning
that the experimental data values willbe higher / closerto the
expectedvalues

Ais
incorrect
as

Bis
incarrect
as

Cis
incorrect
as

heat lost through convection will be heating
the surroundings,not the system, which will
lead to a lower experimental value than
expected

the standard state of water s liquid,
therefore, some heat energy has been
wasted in causing the state change, which
will lead to a lower experimental value than
expected

aninadequate supply of oxygencauses
incomplete combustion, which will lead to
alower experimental value than expected
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The carrect answeris D because:

s The standard enthalpy of formation, &H‘Br, is the enthalpy change
when one mole of acompound is formed from it elements, under
standard conditions

o 7molesof SO, are formed
o Therefore, this equation cannot be described as a standard
enthalpy of formation equation

s The standard enthalpy of combustion, ﬂhﬁc, is the enthalpy change
when one mole of a substance is burnt in excess oxygen, under
standard conditions, with all reactants and products in their
standard states

o The standard physical state of S;7is solid but Sy is not the most
energetically stable allotrope of sulfur

o Therefore, thisis not a standard state for the element sulfur

o This meansthat this equation cannot be described as a standard
enthalpy of combustion equation

e The enthalpy change of reaction, AH,, is the enthalpy change when
the reactants in the stoichiometric equationreact to give the
products

o |nthe question, this enthalpy is nota standard enthalpy as thereis
no O symbol

o The enthalpy change of reaction does not require reactants and
products tointheir standard states

o Therefore, this equation can be described as an enthalpy of
reactioneguation
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The correct answer is Bbecause:

meAT
o« AH=3- whichrearrangesto AT = ek
n n m X ¢
Steps Calculation
1 Convert AH fromkJto) 1216 x1000 =1216000
2 Number of moles of cyclohexane, | (186.79 — 186.29) __0.5
fn 64.18 84.18
_ . AH xn 1216000 0.5
= Substituteinto AT= N = 20.00 X 4.18 X 84.18
AT= 608000
50.00 x 4.18 x84.18
- Simplify
AL 60800
5.00 X 4.18 x84.18
19.6 + AT
5 Final temperature = initial
temperature + AT 19.64 60800
" 5.00 X 4.18 x84.18
Ais

incorrect AHwas not converted fromklto )
as

Cis AHwas not converted fromkl to ] AND the
incorrect number of moleswas notinsertedinto the
as ATequationcorrectly

Dis : :

, the number of moles was notinserted into
incorrect ,

s the ATequation correctly
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The carrect answeris D because:

e Statementlis correct
o There will still be heat loss by heating the material in the
combustion chamber as some lost through the top of the
combustion chamber
o But, overall, more of the heat produced goes directly into
heating the water of the combustion chamber
e Statementllis correct
o The chambercalorimeterhas a constant air supply which reduces
the amount of incomplete combustion
o Careful: Incalorimetry, there is alarge focus onincomplete
combustion - the wording of this statementis flipped to talk
about complete combustion
e Statementllliscorrect
o Fuelislost through evaporation but this will not happen as readily
in the combustion chamber

A.B&Care they do not include all three
incorrect as correct statements
?

The correct answeris Abecause:

 Statementlis correct
o With no furtherinformation, you have to assume that the
solutions are at the same temperature
o If they were at different temperatures, then you would have to
calculate gforeach solution
e Statementllis correct
o While there will be a precipitate of barium sulfate formed, the
assumption is that there will still be 50 cm? of water formed which
isequalto50g
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o Statementlllisincorrect
o The barium sulfate precipitate will absorb some of the heat
energy
o Thisisinthe reactionvessel and therefore part of the system

B.C&Dare incorrectas theyinclude statementlll

10

The correct answeris C because:

The energy transferred can be calculated using g= mcAT
Statementlis incorrect

o Careful: The mass of magnesiumis not needed to calculate the

energy transferred

o [tisneeded to calculate the molarenthalpy change
Statementllis correct

o Themass of wateris minthe equation
Statementlllis correct

o The temperature change is ATin the equation

A B&Dare incorrectas  theyinclude statement |
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