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Section A

1. A

R Sir 2R rf :

Aqueous solutions
= Solution with water

= H 20<,) < H g + OH gy which is called self-dissociation of water
= About 550,000,000 H,0,,only1 H,0, dissociateto H ) +OH @y

= All aqueous solutions contain H ', ions

Definition of pH value = —10og[H ()]

[H wp]>1 forexample, [H'wp]=10 = pH =-logl0=-1<0

Acidic compound: Any compound ionizes in water and give H . as the

only cation. The compound itself is not necessarily contain hydrogen as their
constituent elements, for example, CO,, is also consider as acidic gas

because when CO,  +H,0, — 2H @ + C0327<aq) .

2(g)

Not all regent bottles with “corrosive’” hazard warning label displayed on
the bottle surface. for example, dilute ethanoic acid.
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wrnr AandAyvz1ad hile Dronarad hiy AnAdss T.ai1




& Hsir H=E
2015 HKDSE Chemistry Paper IA Suggested Solutions

DSE-CHE-15-1AS

% Sir SRR

® Pass steam over heated magnesium will give magnesium oxide and hydrogen
gas. Chemical equation: Mg + H,0,, — MgO, +H,

® Heating mercury(Il) oxide strongly will reduce it back to mercury and
oxygen. Chemical equation: 2HgO —2Hg, +0,

® Eletrolysis of dilute sulphuric acid will give hydrogen gas and oxygen gas as
products at cathode and anode respectively. Chemical equation:
Cathode: 2H (g +2¢ — H,,
Anode: 40H gy —2H,0,, +0,,, +4e

® Fractional distillation of liquefied air will gives oxygen, nitrogen and argon
as the main products.

% Sir #2447 s

® OR, = O0"+R"

® Q:0+2=2 = Group Il whileR:8-3=5 = Group V.

p. 2
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4. D

B Sir f2igfR

® Reactivity series of metals:
K>Na>Ca>Mg>Al>Zn>Fe>Pb>Cu>Hg>Ag>Pt>Au

® The position of metal above copper (Cu) will react with dilute acid to give
metal salts and hydrogen. Chemical equation for some reactions:

Zn g, + H2S04(aq) - ZnSO4(aq) + Hz(g)
Fe., + 2HCl(aq) - FeClz(dq) + Hz(g)
Ca, + 2HCl(aq) - CaClz(dq) + Hz(g)

® Therefore, Copper (II) sulphate cannot be prepared from the reaction of a
metal with a dilute acid because copper cannot react with dilute sulphuric
acid.

©2015 A Lai learning Center. ALL RIGHTS RESERVED. p.
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R Sir {RR

® Potassium hexacyanoferrate(Ill), K,Fe(CN), (ag)? is a rust indicator.
Oringal colour of K;Fe(CN )6(aq) : Yellow
Colour of K,Fe(CN), , with F e*"(ag ions: Deep Blue

®  Colour of Phenolphthlein: Colourless (pH: 0-8), Pink (pH: 8-10) and Red
(pH: 10-14)

® When iron rust, iron loses 2 electrons to form iron(II) ion.
Chemical equation: Fe,, — Fe* () +2¢

® The dissolved oxygen in water accepts the electrons and becomes hydroxide
ion. Chemical equation: 2H,0, +0,, +4e¢ —>40H (g

® The rusting process is not finished, but it is nothing to do with solving this
problem.

® Colour of K ,Fe(CN )6(aq) with Fe*'(.,) ions: Deep Blue

® Colour of Phenolphthlein with OH () : Blue

® Original Colour of K,Fe(CN), " :Yellow

pP. 4 ©2015 A Lai learning Center. ALL RIGHTS RESERVED.
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6.

A

B Sir f2igfR

Reduction = The oxidation number of element is increasing.

Oxidation = The oxidation number of element is decreasing.

Changes in oxidation numbers from N, — NH,: 0 to -3 (Reduction!)

Changes in oxidation numbers from NH, — NO: +3 to +2 (Oxidation)

Changes in oxidation numbers from NO — NO, : +2 to +4 (Oxidation)

Changes in oxidation numbers from NO, — HNO,: +4 to +5 (Oxidation)

©2015 A Lai learning Center. ALL RIGHTS RESERVED. p.
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RSir R

® Sacrificial protection: A more reactive metal will lose electron instead of the
less reactive metal losing electron when they are connected to each other.

® Reactivity series of metals:
K>Na>Ca>Mg>Al>Zn>Fe>Pb>Cu>Hg>Ag>Pt>Au

® Option (2), Iron hook will lose electrons instead of the copper board if they
are connected to each other — Iron hook corrodes first.

® Option (1), Aluminium board will lose electrons instead of the iron hook if
they are connected to each other — Aluminium corrodes first.

® Option (3), Aluminium board will lose electrons instead of the copper hook if
they are connected to each other — Aluminium corrodes first.

® Option (4), Iron board will lose electrons instead of the copper hook if they
are connected to each other = Iron board corrode first.

8 D -~

X Sir f2iRfR s

® 250cm’ of H Cl,, = Titration — must be very accurate! — Pipette

® Conical flask is preferred in titration than beaker
= Easier to mix contents by swirling and
= Prevent the solution from spilling out because liquid is splashed up on

the sides of the flask will run down the angled walls of the flask back into
the solution in the bottom.
P. 6
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T Sir RHRR - :
® Balanced chemical equation: H,SO,, +Ca(NO,), = — CaSO,  +2HNO,,
. . 10
® Numbers of moles of calcium nitrate = lxm =0.01moles
® Given H,SO,, isin excess, By balanced chemical equation and mole ratio,
= Numbers of moles of calcium sulphate = 0.01 moles
= Mass of calcium sulphate = 0.01 x (40.1 +32.1 + 16 x4)=1.362=1.36 g
10. |B o~
R Sir fjigfx ~:
CH:CH: H CH:CH: H
SN JR N N
Vo
® Polymer:
;ISH:CHJ 1[_
) o |
= Repeating unit: # H
H H H H
CH:CH: H I I I I
o= mocococne
I
= Monomer: H H — H H ¥ — But-1-ene
11. B ~
% Sir $BRIR s
() (Y) 00 ee o
(X ] o0 o0 o0 o0 [ X ] ° ° [ 3
CleNS Cls
tFSSSF! SF$CeFs S3Ce
[ X ] 'Y ) [ X ] o0 o0 o0 'Y ) : Cl :
o0
SF, CF, CS, NCI,

©2015 A Lai learning Center. ALL RIGHTS RESERVED. p.
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12. |C o~
R Sir 22K .
® Neutralization: Acid + Base — Water + Salts
® Therefore, Option (3) is the only choice!
® Option (1), only calcium carbonate as salt, no water formed.
® Option (2), only ammonium bromide is formed, no water formed.
® Option (4), carbon dioxide is produced as products, which violate the rule
that the product side of neutralization is water and salts only.
13. |C o~
% Sir IR
® Electrolysis of very dilute sodium chloride solution
® Cathode: 2H gy +2e— H,,,
= [H' ]V <[OH @]
= Solutions around electrode X become alkaline
= Litmus indicator turns blue around carbon electrode X
® Anode: 40H g —2H,0, +0,,, +4e
= [OH ] >[H @)
= Solutions around electrode Y become acidic
= Litmus indicator turns red around carbon electrode Y

p. 8 ©2015 A Lai learning Center. ALL RIGHTS RESERVED.
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14. |A o~
R Sir {RR
® Reactivity series of metals:
K>Na>Ca>Mg>Al>Zn>Fe>Pb>Cu>Hg>Ag>Pt>Au
® Heating oxide of W gives metal W
= Reactivity: Metal W is less reactive than Copper
® Heating metal X in steam gives a colourless gas
= Reactivity: Metal X is more reactive than Lead
® Putting metal Yin CH,CO,H ,, gives a colourless gas
= Reactivity: Metal Y is more reactive than Copper
® Putting metal Zin CuSO,,, gives a reddish-brown solid
= Reactivity: Metal Z is more reactive than Copper
15. |A

B Sir f2RfR

® Atom: The simplest part of an element, without net charge

® Mass of the atom is mainly distributed in the center of the atom called

nucleus.

® Not all atoms consist of neutron. For example, Hydrogen-1 atom has only 1
proton and 1 electron, no neutron.

® For all elements, atoms of the same element have the same atomic numbers,

i.e. same numbers of protons.

©2015 A Lai learning Center. ALL RIGHTS RESERVED. p.
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16. |D o~
R Sir 22K .
® Chemical cells: Acidified potassium dichromate and iron(IT) sulphate
® Cathode: Cr,0,” g +14H (g + 6€ = 2Cr* 1ug) + TH,0,,,
[ ] AnOde: 6F€2+(aq) —> 6Fe3+(aq) ar 66
®  Overall equation: Cr,0,” ) +14H " wy +6Fe™ wg — 2Cr** g + TH,0,;, + 6Fe™ (ug)
® [K,CrO,,, 1Y by0.5-047=0.03M = [Cr0; @]l by0.03M
®  Numbers of moles of Cr,0,” (., reacted=0.03 x 100/ 1000 = 0.003 moles
® Numbers of moles of F 62+(aq) reacted = 0.003 x 6 = 0.018 moles
®  (Concentration of ¢S50, =0.50 —=0.018 / (100 / 1000) = 0.32 M
17. |A ~
% Sir R
®  Balanced chemical equation: 4KI,, +2C0O,,, +0,,, — 2K,CO,,,, +21I,,,
®  The oxidation number of iodine in / @« and ! 2aq 1S -1 and 0 and the
oxidation number of oxygen in O, and CO" w is 0 and -2. Therefore,
TIodide ions in K7, is oxidized by oxygen.
®  The oxidation number of oxygenin CO., and CO, @ are both -2.
Therefore, Iodide ions in K, is not oxidized by oxygen in CO,,,.
® K,COy,, iscolourless and 2, is yellow in colour.

P. 10 ©2015 A Lai learning Center. ALL RIGHTS RESERVED.
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18. |C f d
R Sir fjigfRr ~:
®  Option (1): 2H,0,, —2H, +0,,
Heat is absorbed to change the water from liquid state to hydrogen and
oxygen in gasesous state =~ Endothermic reaction — AH >0
® oOption (2): 2€0,,+0,,, —2C0,,
Heat is released because it is combustion of carbon monoxide in oxygen
= Exthothermic reaction — AH <0
L Option (2): 2Na,, +2H,0,, = 2NaOH ,,, + H,,,
Heat is released because it is reaction of metal with water
= Exthothermic reaction — AH <0
19. B

R Sir 2R ff :

Pent-1-ene + Water + [O] - Pentane-1,2-diol

Purple in colour Colourless

[O]: From oxidizing agent KMnO,

(aq)

Pent-2-ene + Water + [O] - Pentane-2,3-diol

Purple in colour Colourless

[O]: From oxidizing agent KMnO, /H"

(aq)

Therefore, Pent-1-ene and Pent-2-ene cannot be distinguished by using
acidified KMnO,,,

Cyclohexane does not have reaction with acidified KMnO, ., while
cyclohexene reacts with acidified KMnO,,, to form colourless solution.

Polyethene and polychlroethene are plastics and they are inert. Therefore,
both of them do not have reaction with acidified KMnO,,, . Therefore, They
cannot be distinguished by using acidified KMnO,,,.

©2015 A Lai learning Center. ALL RIGHTS RESERVED. p.

wrnr AandAyvz1ad hile Dronarad hiy AnAdss T.ai1

11



& Hsir H=E
2015 HKDSE Chemistry Paper IA Suggested Solutions

DSE-CHE-15-1AS

20. B o~
R Sir fjigfRr ~:
® Cracking: Large molecule is broken down into smaller molecules in the
absence of air.
unglazed porcelain
® Experiment: Very long alkane ’ —p> Long alkane + Short alkene
unglazed porcelain
® For example, Octane - Hexane + ethene or
unglazed porcelain
Octane - Pentane + propene
® The exact products of cracking cannot be predicted this is because the point
of fracture of reactant alkane depends on vigorous vibration.
® However, there is no carbon dioxide produced. Therefore, limewater will not
turns milky.
® The aqueous bromine solution changes from brown to colourless because the
short alkenes produced in cracking will react with bromine to form
Dibromoalkanes which are colourless.
® The flame will not be brick red in colour because there is no Calcium ions
formed during cracking.
21. D "~
% Sir JRR s
® (Calcium granules are put in cold water, calcium hydroxide prepcipitate
(slightly soluble in water only) and hydrogen gas is formed. Moreover, it is
an exothermic reaction.
® Balanced chemical equation: Cq, +2H,0, — Ca(OH),, +H,,, AH <0
® Therefore, cloudy mixture is formed, the test tube becomes warm and
colourless gas bubbles are formed.
pP. 12 ©2015 A Lai learning Center. ALL RIGHTS RESERVED.
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22,

C

B Sir f2igfR

Renewable energy sources: The rate of consumption of energy is less than
the rate of production of energy

Nuclear energy is NOT renewable energy since the rate of producing
radioactive sources is less than the rate of consumption of radioactive

sources.

Tidal energy is renewable energy since it is due to the gravitational effect of
the Sun and the Moon on the Earth, which lead to a cyclical movement of
the seas. However, the life of the Sun should be longer than that of the Earth
according to recent scientists’ research. Therefore, whenever the Sun and
the Moon exists, there will be tides and so tidal energy.

Biomass is biological material derived from living or recently living
organisms. And up to this moment, Biomass is not a popular energy sources
so since the rate of producing Biomass is less than the rate of consumption of

radioactive sources.

©2015 A Lai learning Center. ALL RIGHTS RESERVED. P. 13

wrnr AandAyvz1ad hile Dronarad hiy AnAdss T.ai1



t"% sir HE DSE-CHE-15-1AS

2015 HKDSE Chemistry Paper IA Suggested Solutions

23. D ~

® Limestone powder: Calcium Carbonate (CaCO, )

® Table salt: Sodium Chloride (NaCl,))

® Adding water:

Calcium carbonate insoluble in water — White precipitate!

® Performing a flame test:

Calcium ion in limestone — Brick red flame!

Sodium ion in table salts = Golden yellow flame!

® Adding dilute hydrochloric acid:

Balanced chemical equation: caco,, +2HCI,,

— CaCl

2(aq)

colourless

® Summary table for the results of 3 tests:

+H,0,

Sodium chloride soluble in water — It dissolves, colourless solution formed

Calcium carbonate reacts with dilute hydrochloric acid to form calcium
chloride solution (Colourless), carbon dioxide and water, warmer.

+CO,., ,AH <0

2(8)°

Sodium chloride dissolves in dilute hydrochloric acid and solution remains

Limestone Table salt
Observation Observation

Distinguish?

Adding Water White Disappears,
precipitates Colourless solution

Yes

Flame test Brick Red flame | Golden yellow flame

Yes

Adding dilute 4, Colourless gas Disappears,

bubbles formed, | Colourless solution

warmer

Yes

pP. 14 ©2015 A Lai learning Center. ALL RIGHTS RESERVED.
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24,

C

% Sir f2iRfR -
®  With reference to the graph below, the boiling point of H,0 is higher than
that of HF

100 HO

—_ H,Te
€ HF st*"//
< s ShH,
s 2/ _AsH HI
> NH - /
£ Hel———
§ -100 - HEr SnH,
PHS /
,_.—l—l—'_'_'_#-
-200 cH, "'"'"-'-F—--——FSEH GeH,
T
2 3 4 5
Period

Trend of Boiling points of elements in period 2, 3, 4 and 5 in a periodic table

®  With reference to the table below, the electronegativity of oxygen (3.5) is
lower than that of fluorine (4.0).

[Electronegativity
] ose0n | 3833
1 2 1014 [ ETEN 3 4 5 & 7 8
o N . .28 (3 (e (1% (18 0N (8
2‘?1 20.24 | LS
|1.0(1.6
09 1"‘“3 @ @ @ ® M ®m @ a0
L3 Ca B¢ Ti v =] Mo | Fe Co | M Cu In Ga G Ay e Br Kr
0.8/1.3/1.4(1.5|1.6|1.7|1.6({1.8/1.9(1.9(/1.9|1.7|1.6|2.0/12.2|26|28| --
RE & ¥ 2r NE e Te Rul Rt Pd Ag | Cd In sn Sb Te ] Ko
0.8(1.01.2|1.3(1.6|2.2/21|2.2|2.3|2.2(1.9|1.7|1.8|2.0/2.1|2.1|2.7|26
Cs | Ba La Hf | Ta w Re | Qs I P Ban Hg ul Py Bl Pa At R
0.8(0.9/1.141.3{1.5/1.7|1.9|2.2|2.2/2.2|2.4|1.9/2.0{2.3|2.0| 2.0/ 2.2|
Fr Ra Ac R | Db Sg Bh Hs. | Uon | Uug | Uub bug
0708111 - || =|=]—-|=]|—=|-

Ge | Pr | Md | Pm (Sm | Bu | Gd | Tb | Dy [ Ho | Er | Tm | ¥b | Lu

Th | Pa u Wp | Pu | Am | Cm | Bx | of ( Es | Fm | Fd | No | Lr

Electronegativity of elements in a periodic table

©2015 A Lai learning Center. ALL RIGHTS RESERVED. pP. 15
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25.

B

B Sir f2igfR

® For Group VII elements down the group,

Numbers of electron shells T

Atomic size T

Molecular size T

Intermolecular forces / van der waals’ forces T
Energy needed to overcome the attractive forces T

L A

Boiling point of group VII elements down the group T

® For Group I elements down the group,
= Numbers of electron shells T
— Distance between the nucleus and the electrons in outermost shell T
= Attractive force between the nucleus and the electrons |
=

Melting point of group 1 element down the group |

® The elements are arranged in the order of increasing atomic numbers or

increasing numbers of protons, not the increasing atomic mass.

® The electrical conductivity of the third period elements decreases from left
to right since the arrangement is metals, semi-metals and non-metals from
left to right in the 3" period.

. 16

©2015 A Lai learning Center. ALL RIGHTS RESERVED.
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26.

C

B Sir f2igfR

® Steroisomers: They have their constituent atoms joined in the same order
but differ in the way these atoms are arranged in space.

® Geometrical isomers are stereoisomers that have different arrangements of
their atoms in space due to restricted rotation about a covalent bond.

® There are FOUR combinations of isomers when twisting the two double

H:C-CH=CH-CH=CH-CH:s

bonds of as follows: (Did you learn permutation

and combinations in mathematics compulsory parts? 2 x 2 = 4)

H- ~H H. _H H. _H H:C. H
/C =C\ /CH:S s ~ H/
H:C C=C H:C C=C H:C C=C =
H” ~H H~ ™ CHs H~ ~H H” ~ CH:

Combination (1) Combination (2) Combination (3) Combination (4)

® However, if you inspect the four combinations carefully, you will find that
combination (1) and combination (3) are only inverted arranged, but the

structure are exactly the same.

H:C-CH=CH-CH=CH-CH .o
® Therefore, have 3 geometrical isomers only.

27.

® Balanced chemical equation: 2XY, & X, +2Y,

K, =0.60 mol dm™

n_ 2
2 ()
® Equilibrium constant, Ke = PCIB1 _10710° _ ¢ | by solving, n = 1.5
DXeF Ly
10
©2015 A Lai learning Center. ALL RIGHTS RESERVED. p.
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28. D o~

% Sir IR

® Power form — Surfacearea T = Rate of reaction rate T
Therefore, option (B) and option (C) is not possible.

® Concentration of reactants T
= Chances of effective collisions T
= Rate of reaction rate T

® Balanced chemical equation: Zn  +2HCI, — ZnCl,,, +H,,,
Balanced ionic equation: Zn +2H ) — Zn™ wp + H,,
For option (A), The concentration H «w in HC,,
=1x100/1000=0.1 M

®  Balanced chemical equation: 21, +H,S0,,, —ZnSO,, +H,,
Balanced ionic equation: Zn +2H ") — Zn™ g + H,,
For option (D), The concentration H “wo in H,S Oy

=2x1x100/1000 = 0.2 M

® Therefore, the answer is option (D).

Remarks:

® Remember that you have to find out the ‘“actual” reactants of the reaction.
For this reaction, hydrogen ions are the ‘““actual reactants”, not the
hydrochloric acid and sulphuric acid.

pP. 18 ©2015 A Lai learning Center. ALL RIGHTS RESERVED.
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29.

C

B Sir f2igfR

Alkaline hydrolysis of Amides: Amide is heated under reflux with sodium
hydroxide solution, it is hydrolysed to give carboxylate ion and ammonia.

Balanced chemical equation:

o o o o
I I + - I I +
H,N - C - (CH,), — C — NH, 20H A0 - C — (CH), - C - O 2NH,

Recovery of carboxylic acid: Adding dilute mineral acid (e.g. dilute
sulphuric acid) to the carboxylate ion, carboxylic acid can be recovered.

Balanced chemical equation:

0 0 0 0
I I + - I I
0 - C - (CH), - C - O 2H* HO - C - (CH)), - C - OH

Esterification: Mixture of carboxylic acid and alcohol is heated with the
presence of an acid catalyst (e.g. conc. sulphuric acid), an ester is formed.

Balanced chemical equation:

0 0 H* 0 0
I I + o I I +
HO - C - (CHy), - C — OH 2CHOH A HC - O - C - (CHy), - C — O - CH, 2H,0

Regents : Sodium hydroxide, (dilute and conc.) Sulphuric acid and methanol

30.

Different functional groups are stated below:
Hydroxyl group| Amide group Ester group Amoxicillin
0
-OH B (|J o ~|C!l
Nnu — -0 —

Therefore, hydroxyl group and amide group can be found in amoxicillin.

©2015 A Lai learning Center. ALL RIGHTS RESERVED. P. 19
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31. B o~
% Sir IR
® In a closed container and at a certain temperature, the following
equilibrium was attained: COC, ;< CO,, +CL,,,
® Chemical equilibrium is also called dynamic equilibrium, which means the
rate of forward reaction is equal to the rate of backward reaction.
Therefore, option (2) is correct.
®  From the equilibrium attained, since we do not know the initial condition of
the reaction, we are not sure if the concentration of co , and Cl,,, are
the same or not. Therefore, option (1) is not correct.
® The equilibrium constant, K¢, will only changes if the temperature of the
reaction changes. It is independent of the changes in volume, pressure,
concentration or numbers of moles of reactants or products. Therefore,
option (3) is not correct.
32. |A f ied
R Sir f24R1R ¢
® Oxidation of secondary alcohols by acidified potassium dichromate solution
will form ketone.
® For option (1), it is secondary alcohol.
® For option (2), it is primary alcohol.
® For option (3), it is tertiary alcohol.
P. 20
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33.

%

N/A

B Sir f2igfR

The balanced chemical equation of a equilibrium reaction system in a closed
container of fixed volume is stated below:

& CO,,, +H,,, K AH<0

(&) 2(g) 2(8) 9

Co,

o T H,0

AH <0 = Forward reaction: Exothermic / Backward reaction: Endothermic

Adding co,, = Equilibrium shift right = Rate of formation of H T

2(8)

Adding a suitable catalysts
= Speed up both forward and backward reaction rate

— Time required to attain equilibrium |

= Rate of formation of #, T

However, if the reaction is already attained equilibrium,
= Rate of forward reaction = Rate of backward reaction

= Net rate of formation of H remains unchanged

2(g)

Temperature T

— Average Kinetic energy of molecules T
— Both rate of forward and backward reaction rate T
— Time required to attain equilibrium |

= Rate of formation of H, T

However, Forward reaction is exothermic,
= Equilibrium shift left to absorb the heat

= Net rate of formation of H,

Now, One problem arises, increasing ‘“‘rate” or “Net rate’’ of formation of

H,,, should be considered? If considering rate of formation of ., both (1),
(2) and (3) are the answers but there is no choice for it. If considering ‘“Net
rate” of formation of 5, only option (1) would be the answer and so the
answer is A. However, is “net rate” is the same meaning of ‘rate” stated in the
question? In conclusion, this question may be deleted finally.

©2015 A Lai learning Center. ALL RIGHTS RESERVED. pP. 21

wrnr AandAyvz1ad hile Dronarad hiy AnAdss T.ai1




& Hsir H=E
2015 HKDSE Chemistry Paper IA Suggested Solutions

DSE-CHE-15-1AS

34.

C

B Sir f2igfR

Conditions to form hydrogen bonds:

One molecule has an hydrogen atom attached to a highly electronegative

atom which are Fluorine, Oxygen or Nitrogen and the other molecule has an

fluorine, oxygen or nitrogen atom with lone pair of electrons.

In the polymer stated in the question, no hydrogen atom attached to

Nitrogen, Oxygen or Fluorine — No hydrogen bond formed!

|
There are ester bond —<~2— in the polymer

= undergo acid hydrolysis or alkaline hydrolysis

= Polymer chains can be broken in the presence of dilute hydrochloric acid

(acid hydrolysis) and in the presence of dilute sodium hydroxide solution

(alkaline hydrolysis).

.22
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® Chemical structure of silicon: Giant covalent structure

= Each silicon atom forms 4 covalent bonds with other silicon atoms to
form a giant network of strong covalent bonds

= Large amount of energy is needed to break the giant network of strong
covalent bonds.

= Melting point is very high (About 1414 °C)

Chemical structure of aluminium: Giant metallic structure

= Each aluminium atom have 3 electrons in the outermost shell and those
3 electrons will move randomly around the metal surface become
delocalized electrons

= The large amount of delocalized electrons will form a electron cloud / sea
of electrons to surround the positive-charged nucleus at the center.

= Large electrostatic attractive forces between positive-charged nucleus
and electron cloud / sea of electrons

= Large amount of energy is needed to break the giant network of strong
covalent bonds.

= Melting point is also high (About 660 °C)

Number of electrons in a silicon atom = 14

Number of electrons in an aluminium atom = 13

36.

® Molar volume is the volume of 1 mole of gas at specific temperature and
pressure, which is the same for all kind of gas according to Avogadro’s law.
®  Number of atoms constituting 1 mole of 50, , = 1x3x6.02x10% =1.806x10™
®  Number of atoms constituting 1 mole of v, = 1x2x6.02x10 =1.204x10**
The end.
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