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Mark Scheme

Answer 1.
a) Thereason for the lack of reactivity of the nitrogen moleculeis:

¢ (Duetothe)strong N=N / triple bond; [1 mark]
e Nsisanon-polarmolecule; [1 mark]

[Total: 2 marks]

e The N= Ntriple bondhas a high bond enthalpy meaning that alarge amount of energy is
required to break thebo

o Asitissodifficultto ak, the N; molecule s very unreac and requires extreme

conditions to break theé bond and allo act

e Electrons are shared eq nthet nitrogenmolecules are
non-polar
o This lack of polarity ns that nitroge ely to attract orreact with
other molecules

b)

EXAM PAPERS PRACTICE

Cﬂgﬁﬂ hLzND 1 mark
© P EAN Papers Practice

ii) Two situations, one natural and one as aresult of human activities, in which nitrogen and
oxygenreact together are:

e Natural = Inlightning: [1 mark]
e Human activity = In anengine / combustion of fuels (or a specific example); [1 mark]

i) Two main environmental effects of the presence of nitrogen oxides in the atmosphere are:

e Formation of photochemical smog: [1 mark]
e Productionof acidrain; [1 mark]

[Total: 5 marks]

For more help visit our website https://www.exampaperspractice.co.uk/
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Any balanced equation that forms a stable nitrogen oxide would be accepted for part (i)
Forexample, the formation of N,O, nitrous oxide:
o 2N2 + Dz — 2NZD
You should know the equations for the formation of nitrogen monoxide, NO, and nitrogen
dioxide, NO;
Due to the lack of reactivity of oxygen, nitrogen and oxygen present in the atmosphere will
only react under extreme conditions
Lightning is a natural situation that causes nitrogen and oxygen toreact
The high temperatures and pressuresinside car engines (and aeroplane engines) are also
extreme enough to causeni
The examples of how oxi
situations that you need
are formed that you woul
o \olcanoes
o Biologicaldecay
o Combustionof coal
o Manufacture of fertil

rk scheme are the
ere oxides of nitrogen

at electric power plants

EXAMPAPERS"PRACTICE

A catalytic converter

Coprright

©

Piroearhpiitgrersobaratn eatalyst /Pt/Rh; | mark]

ii) The equationfor this processis:

2NO +2CO — Ny +2CO5: [1 mark]

[Total: 2 marks]

Catalytic converters remove carbon monoxide, nitrogen oxide and nitrogen dioxide from
exhaust gases by passing them over a hot catalyst which has a honeycombed structure to
increase the surface area
Fornitrogen dioxide:

o N'Dz +2C0O0—=% Nz + 2{:02
Both nitrogen monoxide and nitrogen dioxide are reduced

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 2.
a)

i) The type of compounds that react with nitrogen oxides to form PAN are:

e Unburnt hydrocarbons (from fuel)
OR
VOCs /volatile organic compounds; [1 mark]

ii) The term photochemical is used to describe smog because:

enoxides and unburnt

e Sunlight provides the en
hydrocarbons /VOCs);

[Total: 2 marks]

e Nitrogen oxides andunb hydrocarbons ry tants as they are both
given off directlyinto th from the source of pollution
e olatile organic compou
and the products of oxidation of th
e YVOCswill react with nitrogen oxid the presence of sunlight to produce peroxyacetyl
nitrate or PAN (formula CHzCOzNO3) which is a component of photochemical smog
EXAM PAPERS PRACTICE
» Photochemical smog tends to be worstin cities in the afternoons of sunny days because:
Cﬂpﬁ_,l"ﬁlgkﬂare alot of cars emitting VOCs and nitrogen oxides

@ 20 fetekiviub dyieg hédayclice

o The sunlight provides the necessary energy to start the reaction

of unburnt hydrocarbons

For more help visit our website https://www.exampaperspractice.co.uk/
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b)
1) An equation for the formation of nitric acid from nitrogen dioxide, NO5, in the atmosphere is:
ANO5 + 2H50 + 03 — 4HNO4

» Correct formulae; [1 mark]
« Correct balancing; [1 mark]

i) The role that nitrogen dioxide, NOs, plays in the oxidation of atmospheric sulfur dioxide, 505, to
form acid rain is:

o Catalyst; [1 mark]

[Total: 3 marks]

+ \When 505, another atmo
to form dilute sulfuric acid:

o 503(9) +HO () — q)

* NO, catalyses the oxidation of SO5 t
© NOz(g) +3502(9) — 503 (g) +M& (g)

EXAM SAPERS PRACTICE

c@'ﬂ@ﬂ!ﬂtﬂn number of nitrogen in nitrogen monoxide, NO, and nitrogen dioxide, NO; are:

@ 2024 Exam Papers Practice

e +2inNO; [1mark]
o +4inNOs5; [1mark]

ric pollutant, is hich reacts with rainwater

[Total: 2 marks]

e Oxygenhas an oxidation number of -2
* QOverall, the compounds will have an oxidation numberof O
o ForMNO, nitrogenmustbe +2
o ForNOj3, the two oxygen atoms have a combined oxidation number of -4, so nitrogen
must have an oxidation number of +4 for the overall oxidationnumbertobe O

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 3.

a) Ammonia can be described as a weak base because:

» Ammonia is a proton acceptor; [1 mark]
* That only partially dissociates / ionises in agueous solution; [1 mark]
e NH; + H,O = NH4™ + OH™; [1 mark]

[Total: 3 marks]

* You must explain why ammonia is considered a base and why it is weak
» Remember: Acids are pr

+ \When in an agueous solu ammaonia reacts with water to prod ammonium ions and
hydroxide ions

* The reaction is reversible mbol s th monia has reacted to form
ammaonium ions
o You will not get the fi ark unless you use this reversible bol

* |n fact, only about 1% of {
well over to the left-hand side

EXAM PAPERS PRACTICE

Copyright
@ 2024 Exam Papers Practice

ns so the equilibrium lies

For more help visit our website https://www.exampaperspractice.co.uk/
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b)

1) The equation for the neutralisation of aqueous ammonia by dilute sulfuric acid is:
¢ 2NHj + H3504 — (NH4)2504; [1 mark]

i) The bond angles between N-H bonds in ammonia and the ammaonium ion are:

e NHs = 107°
AND
NH,* = 109.5% [1 mark]

Explanation:

* NH; has 3 bonded pairs o

AND
NH4" has 4 bonded pairs lectrons; [1 mar
e The lone pair of electrons she i s closer together; [1 mark]

[Total: 4 marks]

* When ammonia reacts with an acid, an ammonium salt is formed

EXAM. FARERS FRACTICE

of bonded pairs and lone pairs of electrons that the central atom has
GMEIEJEHS of electrons will repel equally giving the tetrahedral shape with a bond angle of

@ #9234 Fxam Papers Practice

* The presence of a lone pair will reduce this angle by 2.5°

For more help visit our website https://www.exampaperspractice.co.uk/
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c)
i) The equation for the reaction between ammonium chloride and calcium hydroxide is:
2NH4Cl + Ca(0OH); — CaCly + 2H,0 + 2NH,

« Correct formulae: [1 mark]
« Correct balancing; [1 mark]

i) The presence of ammeonia gas can be confirmed as:

o Ammonia /it will turn da

[Total: 3 marks]
» As with any acid-base re and Ed
« |n addition, ammonia gas roduced when It cted with a base

EXAM PAPERS PRACTICE

Copyright
@ 2024 Exam Papers Practice

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 4.
a)

i) The dot-and-cross diagram of amolecule of nitrogen:

s 3sharedpairs of electro
* ?non-bondedelectron

etween two nitrogen atoms: [Im
eachnitrogen

ii) High temperatures arereq

e Nitrogenis veryunreacti
* (Because)itrequiresalo
s [tisanon-polarmolecule soisnot

ark]
ted to other molecules: [Tmark]

[Total: 5 marks]

EEMM@PAPSECRSHCWA@TWE

bond is formed
ave drawn the do nd-cross diagram, ensure you check that each nitrogen
EEﬁ@pers actice

. H|gh temperatures are needed fornitrogen and oxygen toreact, due to the lack of
reactivity of nitrogen, so part (ii) is essentially asking you to state and explain the reactivity
of nitrogen

For more help visit our website https://www.exampaperspractice.co.uk/
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b)
i) A possible equation for areaction between nitrogen and oxygen is:

¢ N:+0O;—2NO
OR
Nz + 205 — 2NCO5: [1mark]

i) A possible value for the bond enthalpy of oxygenis:

e Avalue below 1000 and above O kJ mol™": [1mark]

[Total: 2 marks]

e ‘Youcan give the equatio noxide, NO, or nitrogen

dioxide, NO5

¢ The bond enthalpy of oxy@eén will be less th f nitrogen because the
nitrogen-nitrogen triple d will requi an the oxygen-oxygen
double bond

* Remember: The value must be posj asbond enthalpies are always endothermic

EXAM.PAPERS.PRACTICE

CGMi]ﬂghtning; [1 mark]
I E{E&l@mnﬁﬁqaaﬁﬂrﬁmem / combustion of fuels; [1mark]

ii) Two environmental effects of the presence of nitrogen oxides in the atmosphere are:

e (NO, produces)acidrain; [ mark]
e (NO,)forms (photochemical) smog: [1 mark]

[Total: 4 marks]

¢ You could give a specific example of the combustion of fuels
e Thiscanoccurinacarengine orin an aeroplane engine

For more help visit our website https://www.exampaperspractice.co.uk/
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d) The systematic name of N;Osis:

Nitrogen(V) oxide: [1 mark]

[Total: 1mark]

The are many oxides of nitrogen that exist, some are less stable than others
The main two oxides of nitrogen that you will come across are nitrogen monoxide, NO, and
nitrogen dioxide, NO;
To give the systematic name, you need to find the oxidation number of nitrogen
o There are 50 atoms ' il i -10 due to oxygen
o Qverall, the oxidatio c
o The oxidation numberaf the 2 N atoms ' th
The Roman numeral afte owst b
compound

.soeachNmustbe +5
nitrogenin this

EXAM PAPERS PRACTICE

Copyright
@ 2024 Exam Papers Practice

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 5.
a) The meanings of the terms catalyst and homogenous are:

Catalyst: Any two from:

e Speedsup/increases (NOT alters or changes) therate of areaction; [1 mark]
e Lowersenergy barrier/E;
OR
Offers alower energy pathway / mechanism; [1 mark]
e |snotusedup orremains unchanged
OR
Does not alter its mass / centration

OR

Doesnot appearin stoic I uatio
OR

Is regenerated; [1 mark]

Homogenous:

e (The catalyst andreactantsare}in ame phase / state; [1mark]

[Total: 3 marks]

EXAM. PARPERS.RRACIICE

of reaction asitis not specific enough, you must imply that the rate increases
OfhEE 1<:lae1‘|r‘|i‘tir::rns that you need toinvest time in learning as they are easy marks to pick

@ #9024 Exam Papers Practice
b) Amajor source of nitrogen oxides in the atmosphere, explaining how they are formed is:

e Carexhausts/engines/aeroplanes/lightning/burning fuels / power stations; [1 mark]
e (They are formed as)nitrogen / Nz reacts with oxygen / Oz: [1mark]

[Total: 2 marks]

¢ Thisis acommon question so ensure that you know how nitrogen oxides are formed both
naturally and through human activities

For more help visit our website https://www.exampaperspractice.co.uk/
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¢) The equations to describe the chemical role played by nitrogen oxides in the formation of
acidrain are:

Any three from:

e NO3+SO;—NO+S503; [1mark]
e NO+202—=NOs; [Tmark]
o SOz+H;0—=H;504; [1mark]
e 4ANOj;+2H;0 + O — 4HNO3
OR
INC7 +H20 — 2HNO=z +

[Total: 3 marks]

e Nitrogen oxides canfor
o 4NDQ+2HQD+DQ

e Alternatively, nitrogeno
 When SO5, anotheratm
rainwater to form dilute sulfuric aci

o 303{g}+ H-O () = H:504(ag

e NOj; catalyses the oxidation of SO; to SO3:

EXAM:FAPERS PRACTICE
Cr::p;frighgt“ 205(g) —NO2(g)
@ 2024 Exam Papers Practice

of acid rain
zwhich reacts with

For more help visit our website https://www.exampaperspractice.co.uk/
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d) The fully labelled reaction pathway diagram showing the effect of a catalyst on an

exothermic reactionis:

energy

e AHshown as negative; [1mark]
e The catalysed and uncatalysed Ej€8rectly labelled; [ mark]

EXAM PAPERS PRACTICE

Gﬂlﬂwﬂ QIIQ;L this as an endothermic reaction, i.e. the products higher than the reactants, you

© gdlivhdvacqinaderaprapdriaitgvothaks

e Make sure that your arrows are pointing in the correct direction and that youdo not use

double-headed arrows
e Careful: You needto make sure that you draw both the catalysed and uncatalysed reaction

pathway diagram in order to show the effect of a catalyst

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 6.
a)

i) An equation for this process is:
o No+3H; &= 2NHz: [1mark]

ii) The three usual operating conditions of the Haber process are:

ions and equation forthe Haberp

e Pressure: 100 atm or over
AND
Temperature: 400 - 50
AND
Catalyst:iron; [1mark]

[Total: 2 marks]

+ Youshould knowthe co
* Anexplanationof there
should be answered in terms of the
reactionand cost

EXAM PAPERS PRACTICE

b) Ammonia can act as a Brensted-Lowry base because:

Co ynght o
o Sepses A o

[Total: 2 marks]

58
ommon question that
promises between equilibrium yield, rate of

e Remember: Acids are protondonors, bases are protonacceptors
¢ ‘Whenammonia accepts a proton, the ammoniumionis formed:
o NHz(aq)+H"*(aq)— NH4" (aqg)

For more help visit our website https://www.exampaperspractice.co.uk/
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c)

i) The number of moles of NHz (g) that were dissolved is:
o MolesNHz=1.5+24=0.0625(mol); [Tmark]

ii) The equation for the neutralisation of aqueous ammaonia by dilute sulfuric acidis:
¢ 2NHz+H;504— (NH4)2S04: [1mark]

iii) The volume of 0.80 mol dm~= sulfuric acid that is required to neutralise the 300 cm? of
aqueous ammonia is:

e Moles of H;504 required
e Vol of 0.80 moldm=H,

03125 (mol):
required =(0.0

9 /39.1(cm?): [1Tmark]

[Total: 4 marks]

* Youneedtousethemol
moles of ammonia

e You are giventhisvalue inanexam

« Remember: The neutralisation of

find the number of

onia and acid produces ammonium salt but NO

water
EXAM:PAPERS PRACTICE
e vtum®2 € caltulated b¥m +C t thi InegdtoBeMmulticheTOy 1000 t

07037 81911
@ 2024 Exam Papers Practice

For more help visit our website https://www.exampaperspractice.co.uk/
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d)

i) Diagrams to show the shapes of an ammonia molecule and an ammoniumion. and the bond
angles:

Ammonia mion

Correct diagram of amm lec
Correctbond angle of 107° betwee Hbonds; [1 mark]
Correct diagram of ammoniumio ark]

Correct bond angle of 109.5° between N-H bonds; [1 mark]

EXAM-RARERS RRACTICE

emiﬂhtnF)lecule: Pyramidal; [1 mark]
© JUPPEREM TAERE Pttice

[Total: 6 marks]

¢ Ammonia has alone pair of electrons which pushes the bonded pairs of electrons together,
with a bond angle of 10/7° and a pyramidal shape
+ \Whenammoniumions are formed, the lone pair of electrons on the ammonia molecule is
used to form a dative covalent bond
o The 4 bonded pairs of electrons repel each other equally giving the ammoniumion a
tetrahedral shape with a bond angle of 109.5°

For more help visit our website https://www.exampaperspractice.co.uk/
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e)The equation for the reaction of ammonium chloride and calcium hydroxide is:
2NH4Cl + Ca(OH); — CaCl; + 2H,0 + 2NH3

e Correctreactants and products; [1mark]
e Correctbalancing; [1 mark]

[Total: 2 marks]

e Ammonia gas can be prepared from an ammonium salt and abase in an acid-base
reaction:

¢ Thesaltandbase are mi
¢ NH, " actsasanacid(pr

donor)and OH actsasabase(p nacceptor)

Answer 7.
a)
i) The equation for this reacti
o N+ 07— 2NO; [Tmark]

i) To show that nltrogen has been oxidised:

XAM.RARERS .RRACIICE

therefore been oxidised); [1 mark]
r::pyrlgh
u{,f;;j I'@ E%tﬁ%ﬂﬂﬁ@f@ﬁ%ﬁ%mgen monoxide is:

e ZNO + 07— 2ZNO7;: [1 mark]
[Total: 3 marks]

* Youmust know the equations for the formation of NO and NG5
¢ When explaining whether a species has been oxidised orreduced using oxidation numbers,
always state what the oxidation numberis of the element before and after the reaction

* Remember: Anincrease in oxidation number shows oxidation, and a decrease shows
reduction

For more help visit our website https://www.exampaperspractice.co.uk/
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b)Nitrogen oxides play arole inthe formation of photochemical smog by:

e Nitrogenoxides react withunburnt hydrocarbons /VOCs; [1 mark]
¢ Inthe presence of light / sunlight; [1 mark]
e Forming PAN / peroxyacetyl nitrate / CH3;COzNO; (found in smog); [1 mark]

[Total: 3 marks]

¢ Youdonotneedtobe able to give the equations for this reaction

e PANIsjust one of the pollutants foundin photochemical smog, you do not need to know
any of the other substa

* Thereactionis aphotoc

occur

c) The brown haze associate orseincitiesinthe

afternoons of hot sunny day

ith photochemical smog s typical

¢ There are more cars, therefore mo issionsin cities; [Tmark]
e Thevolume of PAN /VOCsincre during the day; [1 mark]

s There IsIotscf(sun}lljht{energy reseEnt URr'naS pR E CTICE

Cﬂpjﬂjﬁ‘hgbﬁest' command word means that you may not have studied this but you should be
© 200% E»E’ﬁﬁ?@“’a‘?ﬁﬁﬁqafﬁﬁfﬁﬁfﬁ”
e There are three marks available, so youneed to explain why smogis worse in
1. cities
2. afternoons
3.onhot sunny days

For more help visit our website https://www.exampaperspractice.co.uk/
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d)

i) The balanced symbol equation for the removal of NO and CO is:
e 2CO +2NO — 2CO5 +No: [ mark]

i) The species acting as the reducing agentin this reactionis:

s Carbonmonoxide / CO:[1 mark]
e AsitreducesNfrom+2(inNO)to O(inNs)
OR
Its oxidation numberinc i rk]

[Total: 3 marks]

f oxidised
oxidation numbers,

e Areducing agentis one
* Youcanshow whichis th
which speciesis oxidise

ducing agent
that Nisreduced

Answer 8.

a)Anequation to show how NO; is formed in these situations is:

EXAM PAPERS PRACTICE

OR
Comeigbils 2No,: 1 mark]
© 2024 Fxam Papers Practice

e ‘Youcan either give the equation to show the formation of nitrogen dioxide from nitrogen
and oxygen present in the atmosphere or show the oxidation of nitrogen monoxide

For more help visit our website https://www.exampaperspractice.co.uk/
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b)
i) NO;is removed from the exhaust gases of motor vehicles by:

e Acatalytic converter
AND
Passing the exhaust gases over a catalyst /Pt / Rh; [1 mark]

ii) An equation for this process is:

e NO,+2CO—Y2N5y+2CO5:
OR
QNDE + CH4—> Coz + NQ

[Total: 2 marks]

e Careful: Sometimes yo
from exhaust gases, but
the extra detail explainin
to give this information justin case!

* The expectedequationforthisre
carbondioxide

EXAM"'PAPERS"PRACTICE

@Wf NO; would be reduced if hydrogen was used as a fuel for combustion:

@ R AbarneRapaes Practice
AND

Because the reaction does notrequire a particular fuel / NOs is formed from MNs and Os in air
during combustion; [1 mark]

tneedto state o} erisusedtoremaove NO»;
er times, such as in this question,

are also required the give
a catalyst, you are best

nis with carbon monoxide to produce nitrogen and

[Total: 1mark]

e Youneed to give an explanation to gain the mark, just stating it wouldn't be reduced is
insufficient

¢ Thefuelusedforcombustionhasnoimpact onthereaction

e Nitrogen and oxygen used to form nitrogen dioxide both come from the air, not the fuel,
anditis the hightemperatures found in the combustion engine which allow them to react

For more help visit our website https://www.exampaperspractice.co.uk/
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d)

i) The environmental significance of this reactionis:
e SOz produces acidrain; [1 mark]

i) An equation to show how the NO is regenerated in the second step of the oxidationis:
o NO+205—NO;; [1mark]

iii) The position of the equilibrium:

o Will shift to therightash
¢ Becausethereactionis

[

hermic; [1 mar

[Total: 4 marks]

e When SO-is oxidised, it
as follows:

o SO3(g)+HO()— a)

* Youneedto know both eguations

o NOsisusedinreaction1whi

s SOz whichr orm dilute sulfuric acid

h show how NO; catalyses this reaction
the first step and regenerated in the second step

¢ When explaining how equilibrium is affected with changing conditions, you must always
further ffom the h's e neightincredses the eratur

S
%ﬂ%gjﬁeime erature will always favour the exothermic reaction, in this case, thisis the
4 ram P anes astice e

o Theyield of NO and SOszincreases
e Thereverse argument would be accepted, i.e. equilibrium shifts to the left as height
decreases

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 9.
a)

i) Ammonia can be prepared from ammonium chloride and calcium hydroxide by:

e Mixing and heating (ammonium chloride and calcium hydroxide); [1 mark]
e Drying(the ammonia) with calcium oxide; [1 mark]

i) The presence of ammonia gas can be confirmed as:
e |tturns damp red litmus paperblue; [1 mark]

[Total: 3 marks]

e Ammonium chloride an
e Thegasformedinthere

which absorbs any wate
¢ Youshouldknowthetes

cium hydroxid

ntaining calcium oxide,

ammoniagas

b) The reaction between ammaonium
base reaction because:

EXAM.RPARERS.RRACTICE

o OH actsasabaseasitisaprotonacceptor/itaccepts aproton; [1mark]
Copyright
Br2p2M2Mkam Papers Practice

e Youneed toidentify which speciesisacting as an acid and as a base and also explain why
they are an acid and base in terms of protons

ride and calcium hydroxide is an example of an acid-

For more help visit our website https://www.exampaperspractice.co.uk/
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c)

i) Adot-and-cross diagram of the ammonium ion showing all of the bonds within the molecule
is:

e Arrow pointing from N to@H atom; [1 mark]
e Restofstructure includi ckets

ii) The N-H bonds being the s lengthmeans
Any one from the following:

e Allfourcovalent bonds are equival
e The positive charge is spread eve

E?t‘ﬁ’ PAPERS PRACTICE
e ammonium ion has a coordinate bond which is shown by an arrow that points from

‘E[IS donating the lone pair of electrons (N atom) to the atom that is accepting the

round theion: [1 mark]

@ Eince thecor::?ﬂmate |5Egran1%1 ':%I'?e bond is indistinguishable from the other bonds

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 10.
a)

i) Another reasonwhy the nitrogen molecule is so unreactive is:
s |tisnon-polar;[1mark]
i) The type of bonds that exists between the two nitrogen atoms are:

e Oneo/sigmabond; [l mark]
o TwoTr/pibonds; [1mark]

[Total: 3marks]

¢ Asnitrogenis made fro
molecule is non-polar

* This meansthatitis not attfécted to or likel he lecules

¢ The triple covalent bond ade from one sigma bond whichi e to the end of overlap of
hybridised sp orbitals an

e The two piorbitals are at right angle

EXAM.RAPERS PRACTICE
o P PR e

ii) The changes in oxidation number of nitrogenin each reaction and stating if nitrogenis
oxidised orreducedin eachreaction:

ared equally and the

lap of p orbitals

o Stepl: Oto+2 AND oxidation; [1 mark]
e Step 2:+2to+4 AND oxidation; [1 mark]
o Step 3:+4 1o +5 AND oxidation; [1 mark]

[Total: 6 marks]

For more help visit our website https://www.exampaperspractice.co.uk/


https://www.exampaperspractice.co.uk/

7

EXAM PAPERS PRACTICE

¢ Nitrogenin nitrogen(ll) oxide has the oxidation +2, as indicated by the Roman numeral
o [tsformulaisNO
= Oxygen has an oxidation number of -2, therefore there must be one nitrogen with
an oxidation number of +2 so that the overall oxidation number of the compound is
0
o |tisproduced by the reaction between nitrogen and oxygen in the atmosphere
¢ Nitrogenin nitrogen(lV) oxide has the oxidation +4, as indicated by the Roman numeral
o ltsformulaisNO3;
= Oxygen has an oxidation number of -2, therefore there must be two oxygen atoms
(2x-2=-4)and ' ith iati f+4 so that the overall
oxidation num
o |tisproducedbyth
atmosphere
¢ Nitrogeninnitric acidh
o |tsformulaisHNO=
» Oxygenhasan
» Hydrogenhas
= Therefore oxidation numb,
number of the compou
o ltis producedby the reaction between nitrogen(ll) oxide, water oxygeninthe
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oxygeninthe

t fromits formula

ygenatoms: 3x-2=-6

f nitrogen must be +5 so that the overall oxidation
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c)Thevaluesof xandy are:

e Moles of N,O, = —= = 0.005 (mol); [1 mark]
24 000
o M= TS _ 02 _ 44(gmol™); [1mark]

maoles 0.005
e x=1ANDy=2:[1mark]

[Total: 3 marks]

» Tocalculate the number of moles of N,O,, make sure that both the volume of the gas and
the molar gas volume ar inei
24,0000r0.12+24

e Once you have deduce M; of N,O,,, it i ' rror to find the number of
oxygen and nitrogen at

e ‘Youknow thatit contain
mol”!

o 14+16=30

e Thisleaves1égmol'un

o 14+(2x16)=46
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ionis either120 =

dlatomof oxygen=16g

another oxygen atom
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