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The correct answeris C

s Use the formula AH = ¥ bonds broken - 2 bonds formed
s Thereare 6 N-Fbondsinthe product because each molecule of NF;
contains three 3 N-F bonds and there are two molecules formed

¢ Substituting into the formula
AH= 22(945 + (3 x159))— 2.(6 XN—F)= —246
—(6 XN-F)= —246 —(945 + (3 x159))

+(6 XN-F)= +246 +(945 + (3 x159))

1246 + (945 + (3 X 159))
B

(N-F)=

Exam tip: Always use brackets to separate thebond energy terms from
the mathematical operations. [tisvery easy togetyour signs wrong if you

don’tdothis

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

Page 1



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

=

Exam Papers Practice

The correct answeris C because:

e The standard enthalpy change of combustion (ﬁHf*) is the enthalpy

change when one mole of a substance is burntin excess oxygen
under standard conditions. The reactants and products must be in
their standard states

e Enthalpy changes of combustion are always exothermic

» Equation: AH = 2 bonds broken — 2. bonds formed
* Bonds broken:
o Thisis endothermic, and therefore the sum of the bonds broken
is positive
2 x {C—H)B?*xa = Za
1x (C=C)=b
2.5 x{(0=0= 2% x¢c =218
o Sumof bondsbroken=(2at+b+2%c)
+ Bonds formed:
o Thisis exothermic, and therefore the sum of the bonds formed is
negative
0 2xX{0-Humat x2 = 2¢
o 4 X(C=0) =d x4 = ad
o 5Sum of bonds broken = (2e +4d)
e AH =2 bonds broken — 2. bonds formed
AH =(2at+b+2%c) —(2e+4d) k)

L= T = T =

Careful counting of bonds and the sign of the energy change are really
important ingetting these type of problems right
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The correct answeris Abecause:

e ThereactionR — Sisendothermic as AH is positive, soit is gaining
energy

e Thereaction S —Tisexothermic as AH is negative, soitis releasing
energy

e Theenergy profile diagrams for exothermic and endothermic
reactions are shown below:
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¢ When the two reactions are combined the energy increases then
decreases asseeninoption A

s Scanbeisolatedsoitis anintermeadiate; thisisshown asa smalldipin
enerqy.

The correct answeris C because:

e The activation energy for the reverse endothermic reactionis the
energy needed for the products to be converted backinto the
reactants

e Thisis the energy from the products to the peak of the ‘"hump' in the
line
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Ais
, this does not correspond to activation
incorrect iy
il ay
Bis _— —_
- this is the activation energy for the
= forward reaction (reactants — products)
Dis
incorrect |thisis the AHof the forward reaction
as
5

The correct answeris Abecause:

e The activation energy is minimum energy particles must possess to
break bonds to start a chemical reaction
o Thisis the energy from the reactants to the ‘hump'’ in the line
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o Therefore, Ez - E; forthis question
Bisincorrect as |thisis the AHof the forward reaction

C&Dare these do not correspond to the
incorrect as activation energy
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The carrect answeris D because:

Combustionis an exothermic process, evenwhenitisincomplete
Use the formula AH, = 2 bonds broken - 2 bonds formed
Bonds broken:
o (3xC-H)+(C-O)+(0O-H)+(0=0)
o (3x414)+(358) +(463) +(498)
Bonds formed:
o (C=0)+(4x0O-H)
o (804)+(4x463)
AH_.=2% bonds broken - 2 bonds formed

= [(3x 414) + (358) + (463) + (498)]= [(804) +(4 x 463)]

=-95 k) mol™’

Ais the calculation only accounts foreach —‘
incorrecttype of bond, not haw many there are of
as each bond
Bis this calculation is using the wrong
incorrect'equation, itis using
as

¥ bonds formed - 2 bonds broken
Cis .
A the OH bondin methanol has been
s mistaken for a CH bond in the calculation

Examtip: Draw out the displayed formulae of all the chemicals involvedin
the reaction and tick them off as you use them - that way you don’t miss
any bonds
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The correct answeris Bbecause:

e Statementslandlll are true
o Abondenthalpy may be inaccurate when compared to data
tables because itis not an average value
o Bond enthalpies may be inaccurate as they do not account for
intermolecular forces
e Statementllis false
o Average bondenthalpies are only valid for gases

A, C&Dareincorrectas |statementllis not correct

The correct answeris B because:

¢ The question states thatthe graph must show the reaction that would
proceed most rapidly

e Allthe reactions are carried out at the same temperature

¢ This means that we are looking for the graph with the lowest
activation energy (eithergraph B or D)

¢ Anexothermic reactionwill have a negative enthalpy value as the
chemical reactionloses energy to the surroundings as reactants form
products (graph B)

Aisincorrect
it has higher activationenergy than B

as
Cé&Dare they are both endothermic reactions
incorrectas |and produce a positive entropy

change
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The correct answeris B because:

e Bond breaking requires energy and s, therefore, endothermic
e Bondformationreleases energy andis, therefore, exothermic

A C&Dare they have atleast one incorrect
incorrect as statement about bond breaking
and / or bond formation

10

The correct answeris D because:

e Equationllis the reaction where oxygeninthe upper atmosphere
undergoes homolytic fission to form two oxygen free radicals

e Equation lll shows the exothermic step of oxygen freeradicals
reacting with another oxygen molecule to form ozone

e Equationlisthe reaction of an ozone molecule to form an oxygen
molecule and an oxygen free radical

o Allthree reactions are required to maintain the concentration of
czoneinthe upperatmosphere

A.B&Care all three reactions are involved in
incorrectas  |maintaining the concentration of
ozone inthe upper atmosphere
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