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Lo 3].[4]

This question is about silver iodide.

Silver iodide is produced in the reaction between silver nitrate solution and
sodium iodide solution.

The equation for the reaction is:

AgNOs(aq) + Nal(ag) — Agl(s) + NaNOaz(aq)

A student investigated the law of conservation of mass.
This is the method used.

1. Pour silver nitrate solution into a beaker labelled A.

2. Pour sodium iodide solution into a beaker labelled B.

3. Measure the masses of both beakers and their contents.
4. Pour the solution from beaker B into beaker A.

5. Measure the masses of both beakers and their contents again.

Table 3 shows the student’s results.

Table 3

Mass before mixing in g | Mass after mixing in g

Beaker A and contents 78.26 108.22

Beaker B and contents 78.50 48.54

fota) mass of reacrants = 73-26 7350

Explain how the results demonstrate the law of conservation of mass.

You should use data from Table 3 in your answer.
[2 marks]

= 156-7¢

fotal mass of produds = 108-22 + 48 - 54

= 1563

the mass of the ROGraNts equals e mas of me produds,
ther 2frt no atoms have been created or destroyed in e

reaction ( 1awOf conserveh on of Mass)-



@ Suggest how the student could separate the insoluble silver iodide from the mixture at
the end of the reaction.

. [1 mark]
filtranon using filter paper and afunnd
The student purified the separated silver iodide.
This is the method used.
1. Rinse the silver iodide with distilled water.
2. Warm the silver iodide.
E Suggest one impurity that was removed by rinsing with water.
. - [1 mark]
sodium nitrate
E Suggest why the student warmed the silver iodide.
[1 mark]

0 qQuaporate any water on gilver 10dide











El Calculate the percentage atom economy for the production of silver iodide in
this reaction.

The equation for the reaction is:
AgNOs(aq) + Nal(aq) — Agl(s) + NaNOs(aq)
Give your answer to 3 significant figures.
Relative formula masses (M;): AgNO3z =170 Nal =150 Agl=235 NaNO3;=85

[4 marks]

235 \ x |00 =73 .4375 /-
( 70 t 150 /

Percentage atom economy (3 significant figures) = 73 : "1 %

El Give one reason why reactions with a high atom economy are used in industry.
[1 mark]

mOor ¢ economicdlly beneficial



This question is about atomic structure.
lIl Atoms contain subatomic particles.

Table 2 shows properties of two subatomic particles.

Complete Table 2.

[2 marks]
Table 2
Name of particle | Relative mass | Relative charge
neutron I 0
proton | +1
An element X has two isotopes.
The isotopes have different mass numbers.
‘ZI Define mass number.
[1 mark]
number of protons plus e numb er of neutrons
E Why is the mass number different in the two isotopes?
[1 mark]

they have different numbers of neutrons

[0]4].[4] Themodel of the atom changed as new evidence was discovered.

The plum pudding model suggested that the atom was a ball of positive charge with
electrons embedded in it.

Evidence from the alpha particle scattering experiment led to a change in the model of
the atom from the plum pudding model.

Explain how.

Ine alpha parncle scatt ering Q)(Pgn'mgnt, posively [4 marks]

charged alpha parncles were fired ata min sheer
of gold foll- Some of e alpha partcles bounced
batk frome sherr, reinforcny teideamat an abom
contained posmye charges- some Of e parncles
Wore oeftect ed 05 they moved mrougn me foll, renforting the
hegatve tharges (eeorons)
AUt MOst of ML par(lLts went strarght mrough i
foIl, suggesmngmat the atom was mostiy empty space,
henee e thanging of e plum pudding model
10 Ruth erford’s modU pf e atomr whith had o posmive
nucleus and shell s of aaorrons orbmng e hucleus-



This question is about structure and bonding.

|I| Complete the dot and cross diagram to show the covalent bonding in a nitrogen
molecule, N,

Show only the electrons in the outer shell.
[2 marks]

IZI Explain why nitrogen is a gas at room temperature.

Answer in terms of nitrogen’s structure.

NYOgenis avery small di atomic molecule terefore I3 marks]

t nas weak intarmolecularforces which reguires littie energy to
break §0 NS A VerY low boiling point ( bslow room temp erature )-

Graphite and fullerenes are forms of carbon.

E Graphite is soft and is a good conductor of electricity.

Explain why graphite has these properties.

Answer in terms of structure and bonding.
. [4 marks]
Grophite WoStng Srucure of 2a(a cavrbon atom

M‘M ovalenhy ponded to 3 ofner carbon atoms,
WHn e fourth  gaovon by delocalisod .
Graplute fOrms hexagenal sheets of carpon aroms
WHA W oGk At armolecular forces bow an muhufs,
M2ANING AL ayers can st de OVer eachomer, making
graphite sippery- (ropaite canconduct ooariaty
bocall 50 of e delocalsed apurrons which are
feeto move mroughout ne structure anol carry
e oo C urvent.









IZI Figure 5 shows a model of a Buckminsterfullerene molecule.

Figure 5

A lubricant is a substance that allows materials to move over each other easily.
Suggest why Buckminsterfullerene is a good lubricant.

Use Figure 5.
[2 marks]

Buckiminst eAfull refl Was o very regul or strudure,
Me aning cath ball / sphare can siide over eadn ofier
easily ancd make me sub srance stippery.
There arevery srong ovalent bonds boweentne
wrbon afoMs put weak fortes porwaeen
e molecules.



Silver can form cubic nanocrystals.

Figure 6 represents a silver nanocrystal.

Figure 6

El A silver nanocrystal is a cube of side 20 nm

Calculate the surface area to volume ratio of the nanocrystal.
[3 marks]

aren 0f 4 fuce = 20X 20 = Y400
H00XG6 = J400 (sudace arta)
yolume = 20X 30 X 20

= 3000
2000~ 2400 = 3.33

Surface area to volume ratio = | : 3. 33

E Silver nanoparticles are sometimes used in socks to prevent foot odour.

Suggest why it is cheaper to use nanoparticles of silver rather than coarse particles
of silver.
[2 marks]

NORO PArCLS are much smaller taan codrse particles
put they have o ﬁrem‘ter surface area fo volume ratio, 8a

Less of themisngeded 0 have fe same eff ect

























