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The carrect answeris D because:

e The energy transferred as heat is given by the equation; g = mcAT
* Knownquantities:
o Volume of solution: 30 + 30 = 60 cm?
o Aqueous solution are assumed to have the same density as
water, 1Tgem™>
o Temperature change; 0.5 °C
m Changeintemperature does not need to be convertedinto
Kelvin
o Specific heat capacity; 418 g 1K'
e Substitutioninto the equation:
g =mcAT = 60 x 4.18 x 0.5

e Divide this answer by the moles as the question asked for the molar
enthalpy change.
¢ Inputting into the formula
vol 30

= 0025 X %

moles, n=conc x -

e Divide the energy released by the moles to get the energy per mol

q _ 60 X 4.18 X 0.5% 1000
n- 0.025 X 30

e Convertinto kJ by dividing by 1000 and add a minus sign as the
reaction is exothermic (as the temperature rose)

60 X 4.18 X 0.5 X 1000
0.025 x 30 X 1000

Youcancancel 1000 from top and bottom so the final expressionis

60 x4.18 X 0.5
0.025 X 30

IMPORTANT NOTE- As thisis an acid / base reaction the molar enthalpy
change can also be expressedas AHWM. The molar enthalpy change will

be calculated per mole of water formed. The numerical answer will be the
same

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

2=

Cvarms Danave Deankica

The carrect answeris B because:

e The standard enthalpy change of neutralisation (ﬂ.Hf‘m) isthe

enthalpy change when one mole of wateris formedby the reaction of
an acid with alkali under standard conditions
e The energy transferred as heat is given by the equation; g = mcAT
o Where gis heat transferred (J), mis the mass of water (g), cisthe
specific heat capacity (J g K1), ATis the temperature change
(C)
« Known quantities from the question
o The total volume of the solution=75+75 =150 cm?
o The density of the solutionis assumed to be the same as water, |
gcm™
o Specific heat capacity of the solution=4.18 ) g 'K"!
o Temperature change=14"C
+ Substitutioninto the equation:

g = mcAT = 150 X 4.18 X 14

e This gives the top line of the equation
+ Divide this answer by the moles as the question asked for the molar
enthalpy change.

o Note: When given the concentrations of two solutions normally It
would be the limiting reagent that is used to calculate the molar
enthalpy.

* Here, bothsolutionsreactin al:l molar ratio and are of the same
concentration so we can just use the moles of one of them.
e Calculating moles:

n =conc Xﬂ
1000

7o
=3.0X — = 3.0X0.075
1000

e This gives the bottom line of the equation add a minus sign as the

reaction is exothermic (as the temperature rose)

¢ Therefore the correct calculationisB:
S (150 =% 4.18 = 14)
(3.0 % 0.075)

For more help visit our website www.exampaperspractice.co.uk
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The correct answeris C because:

¢ [he standard enthalpy of formation (A HE] is the enthalpy change

when one mole of a compoundis formed from its elements under
standard conditions.
The reactants and products must be intheir standard states.

e Enthalpy changes of formation can be exothermic or endothermic (+
/-)

e The standard enthalpy change of combustion (A Hf*] is the enthalpy
change when one mole of a substance is burnt in excess oxygen
under standard conditions. The reactants and products mustbein
their standard states

e Enthalpy changes of combustionare always exothermic (-)

» The standard enthalpy change of neutralisation (AHZ,_ ) is the

enthalpy change when one mole of wateris formed by the reaction of
an acid with alkaliunder standard conditions.
o Enthalpy changes of neutralisation are always exothermic (-)
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The correct answeris B because:

* The equationto calculate the heat energy absorbedis g= mcAT
o m=themassofwater=0b
o c=the specific heat capacity of water=d
o AT=thetemperature change=y

Ais
; the mass of ethanol has been used, not
incorrect
the mass of water
as
Cis the temperature does not need adjusting
incorrect asyouhave been given the temperature
as rise. This will be the same whetherthe
unitsare *C orK
Dis the equation is incorrect and the mass of
incorrect ethanolhas beenused and the
as temperature doeés not need adjusting
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The correct answeris C because:

e Theequationto calculate the heat energy absorbedis g= mcAT

o AT= i
mc
R . O,
110 X 0.448
Ais the mass of iron has not been converted
incorrect intog
as
Remember: The standard unit for mass, in
chemistry,is g
Bis the value for the specific heat capacity of
incorrect water hasbeenused in the calculation
as (4.18) rather than the specific heat
capacity of iron thatisgiven,e.g. AT=
504
110 X 4.18
Dis the caleulation has been performed the
incorrect \wrong wayup.e.g.
o 110 X 0.448
= - ® -2
AT= = 9.78x1074K
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The correct answeris C because:

PN

Reactorts

Erergy /KT

oMy

» Statementlisincorrect
o The products are higher energy than the reactants which means
that they are less stable
o Statementlliscorrect
o Endothermic reactions have a positive enthalpy change
» Statementlllis correct
o The temperature of the surroundings decreases as the reaction
absorbs thermal energy

A,B&Dareincorrectas |statementlis notcorrect
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The correct answeris Abecause:

¢ Statementlis correct

o The density of the solution is assumed to be the same as water,
i.e.lgem™

 Statementlliscorrect
o Forthe purposes of the calculation, the specific heat capacity of
the solutionis assumed to be the same as water, i.e. 418 Jg K™
e« Statementlllisincorrect
o Oneof the reactantsis usedinexcess toensure a complete
reaction occurs

B.C & Dareincorrect as (staternent lllis notcorrect '

8

The carrect answeris C because:

K -

Temperature (°C)

Time (mins)
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e Theline through the points for 5 minutes onwards has to be
extrapolated back past 4 minutes

e Theinitial temperature, at 4 minutes, is 21°C

¢ The temperature from the extrapolated line at 4 minutesis = 32°C

e Therefore, the temperature changeis32-21=11°C

Ais this is the value that would be achieved

incorrect as|by drawing a smooth curve through all
the points for 5 minutes onwards and
then extrapolating back to 4 minutes

Bis this is the value calculated using the
incorrect as|initial temperature and the maximum
temperature achieved

Dis this is the temperature thatis read off the

incorrect as|axis when the line throughthe peints for
5 minutes onwards is extrapolated all the
way back to the y-axis

The correct answeris Cbecause:

e The enthalpy change for all three reactions can be described as the
enthalpy of reaction, AH®,

s Reaction lis the neutralisation of nitric acid with ammonia

¢ Reaction 2is the thermal decomposition of copper carbonate

s Reaction 3is the combustion of sulfur AND the formation of sulfur
dioxide

A B&Dare reactionZ2isnotcombustionbecause

incorrectas thereis noreactionwith oxygenand it
is not formation because it starts
from a compound
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The correct answeris Bbecause:

e Anopen system allows the transfer of matter and energy across the
boundary
o e morereactants canbe addedto thereactionsystemand it can
be heated /cooled
e Aclosedsystem only transfers energy across the boundary
o ethereactionsystemcanbe heated
¢ |solated systems do not allow the transfer of matter or energy across
the boundary
o These systems aretherarest of the three systems

A, C&Dareincorrect statementllis
because incorrect
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