Bonding and structure

| . The formulae of some ions are shown.

positive ions | negative ions
AP* Br-
Ca* COs*
Ccu® NO;~
Fe* §*
K* SO

In which row is the formula not correct?

compound formula )
A aluminium sulfate Al,(SOy); \/
B calcium nitrate Ca(NO3), /
(©)| iron(ir) bromide FeaBr % Febiy
D potassium sulfide K2S \/

2. Diamond and silicon(IV) oxide both have giant structures.
Which statements are correct?

1 Both substances are compounds. X
2 There are strong covalent bonds in diamond. \/
3 silicon(IV) oxide is bonded iofiicalty. /*
4 Both substances have very high melting points. \/
A 1and2 B 2and3 ©2and4 D 3and4

3. Which statement about metals is correct?
@ Layers of positive ions can slide over each other making metals malleable.
B Metallic bonding consists of a lattice of negative ions in a sea of delocalised electrons.

C Metallic bonding consists of a lattice of positive ions in a sea of delocalissd negative ions.

D Metals conduct electricity because positive ipns are free to move.



4. Sodium reacts with chlorine to form sodium chloride.
Which statements describe what happens to the sodium atoms in this reaction?

1 Sodium atoms form positive ions. \/
2  Sodium atoms form negative ions.
3 Sodium atoms gain electrons.

4  Sodium atoms lose electrons. \/

A 1and3 1and 4 C 2and3 D 2and4

T, Diamond is extremely hard and does not conduct electricity.
Which statement explains these properties?

A It has a lattice of positive carbon ions in a ‘sea of electrop§’.

B It has delocalise&electrons and each carbon atom forms thréé covalent bonds with other
carbon atoms.

It has no delocalised electrons and each carbon atom forms four covalent bonds with other
carbon atoms.

D It has strong iohj{bonds between each carbon atom.

. Which statement about metals is not correct?
A Metals are malleable becayge the metal ions can slide over one another.
B Metals conduct electricity because electronsfan move through the lattice.
C Metals consist of a giant lattice of metal ions in a ;{ea of electrons’.
@ Metals have high melting points because of the strong attraction between the metal ion?(

T. Which element does not form a stable ion with the same electronic structure as argon?

Q) aluminium |5 @ te
B chiorine () g
C phosphorus \S o
D potassium \\@’

§ . Graphite and diamond are both forms of the element carbon.

Which row shows the number of other carbon atoms that each carbon atom is covalently bonded
to in graphite and diamond?

graphite | diamond
A 3 v 3
3V 4/
C - 3
D 4 4



9. Which statement describes metallic bonding?
A The attraction between a lattice of negative‘ons and delocalised protons.
The attraction between a lattice of positive ions and delocalised electrons.
C The attraction between delocalised M and electrons.
D The attraction between oppositely charged ions.

10. The electronic structures of atoms Q and R are shown.

loce ome €

V\'\'

&U\q\ Dl\l’, e

Q and R form an ionic compound.

What is the formula of the compound?

A QR B QR ()QR D QR
[1. Which substance is a macromolecule? % m’@\%
nk (ot M

A ammonia 3'\(0.(,\*‘9'

B carbon dioxide

12, The diagram shows metallic bonding.

X
OE) 00
Noleleletele y
000000, —
OOC0000
Which labels are correct?
X Y
A atomic nucleus outer electron
B metal atom mobile electron
@ metal ion ( mobile electron \/
D positive ion »/ negative ion




1}, Two statements about silicon(IV) oxide are given.

1 ltis a hard substance. \/

2 It has a macromolecular structure with strong covalent bonds. \/

Which is correct?

@ Both statements are correct and statement 2 explains statement 1.
B Both statements are correct but statement 2 does not explain statement 1.
C Statement 1 is correct but statement 2 is not correct.

D Statement 2 is correct but statement 1 is not correct.

I4, Which statement explains why isotopes of the same element have the same chemical properties?

A They have a different number of neutrons in the nucleus.
B They have the same number of neutrons in the nucleus.
@ They have the same number of outer shell electrons.

D They have the same number of protons as neutrons.

5. Which dot-and-cross diagram shows the outer shell electron arrangement in a molecule of

nitrogen?
A Cc D

X

XX eoeo L 5 ...XXX e XX
xNSNs xNsNe eNINX eNINX
X ] e XX

1b. Which dot-and-cross diagram shows the outer shell electron arrangement in a molecule of
carbon dioxide?

(o) o

(?. Which molecule contains only single covalent bonds?

@ Cl, B CO, c N, D O



1§ . Which dot-and-cross diagram shows the outer shell electron arrangement in a molecule of
carbon dioxide?

@ 5 c 0

XXX XXX KXo e X XX o8 XX XX XX
e e X e e
xC x X ):C’.(Ox e L b xOeC s 0%

XX® XX X X X X X X X X X X X

I‘]_ Which structure represents the sodium chloride lattice? -

20, Magnesium nitride is formed when magnesium burns in air. Magnesium nitride is an ionic
compound.

What is the formula of magnesium nitride?
A MgNz B MgzNz C MgzN3 @ M93N2
21. Metals consist of a lattice of positive ions in a ‘sea of electrons’.

Why is aluminium malleable?

A lts ions are attracted to the ‘sea of electrons’.
B Its ions are tightly packed together.

C lts ions repel each other.

@ Its layers of ions can slide over each other.



9. The table shows the electronic structure of four atoms.

atom | electronic structure
W 28,1
X 284 >
Y 287>
Z 288

Which two atoms combine to form a covalent compound?

A WandX B WandY @XandY D XandZ

1}, Which statement describes the attractive forces between molecules (intermolecular forces)?
A They are strong covalent bonds which hold molecules together.
B They are strong ionic bonds which hold molecules together.
@ They are weak forces formed between covalently-bonded molecules.

D They are weak forces which hold ions together in a lattice.

24. The diagram represents the general structure of a solid Z.

What is Z?
@ aluminium
B iodine
C silicon dioxide
D sulfur
25. Which substance exists as a lattice of positive ions in a ‘sea of electrons’?

A liquid potassium chloride
B solid graphite

@ solid magnesium

D solid silicon(IV) oxide



-~

Z

R

2b. Metal P reacts with non-metal Q to form a compound.

Which process takes place and which type of compound is formed?

process type of compound
A electrons are transferred from P to Q v/ covalent
B electrons are transferred from P to Q\/ ionic /
C electrons are transferred from Q to P covalent
D electrons are transferred from Q to P ionic

'ﬂ. The structure of ethanoic acid is shown.

H 0
n,
|\
H O—H

Which diagram shows the arrangement of outer shell electrons in a molecule of ethanoic acid?

A B

I 6
- CHE

O

(<§-F
€y




28. X is a solid at room temperature.

X has a high melting point.
3 mefud
Solid X conducts electricity.

Which diagram shows how the particles are arranged in solid X?

',2‘1, Which substance is an ionic compound?

volatility elect‘;irszc;rgcljt:ﬁtiviw solubility in water
A high good / soluble
B high poor insoluble
@ low /* good v soluble \/
D low a_/ poor insoluble
30. Covalent bonds are formed when electrons are ...... g . .

Most covalent compounds have ...... 2...... electrical conductivity.

Which words correctly complete gaps 1 and 27?

1 2
A shared v high
shared ‘/ low \/
C | transferred high
D | transferred low

3l. In which compounds are pairs of electrons shared between atoms?

1 methane f

2 lead bromide ML

3 sodium chloride | Mi(_

@ 1 only

B 2only C 1and3 D 1,2and3

$8d grophite mo 7h, © L2645



32, The structure of methanal is shown.

C=—
H

Which diagram shows the arrangement of outer shell electrons in a molecule of methanal?

Q

(o),
ADRTLDS

e

3} Iron is a metal. Its structure consists of a giant lattice of positive ions in a ‘sea of electrons’.
Which statements about solid iron are correct?

1 Iron conducts electricity because the electrons are free to move. \/
2 Iron conducts heat because the positivejg' ns are free to move.
3 Iron has a high melting point due to the strong covalentyonds.

4 Iron is malleable because the layers of ions can slide over one another. \/

A 1and3 1and4 C 1only D 2,3and4

34, Ethanol is a liquid at room temperature and boils at 78 °C.
Sodium chloride is a solid at room temperature.
Which statement about the bonding in ethanol and sodium chloride is not correct?

@ Each ethanol molecule is held together by weak\covalent bonds. /
B The ethanol molecules are held together by weak attractive forces.
C The sodium ions and chloride ions are held together by strong attractive force

D The sodium ions and chloride ions are held together in a giant Iattice.\/



35. The molecules N,, C,H,, CO, and CH;OH all have covalent bonds.
These bonds consist of shared pairs of electrons.

Which row gives the total number of shared pairs of electrons in the molecules shown?

molecule total number of shared
pairs of electrons
A N, 2 X b
N |~
G CHy  L=0C 6 V
c co, O=C= {7 2% «
i g

\

3b. Metals are malleable.
Which statement explains why metals are malleable?

A Metallic bonding is very strong.
B Metals are good conductors of electricity.
C Positive metal ions are arranged in a regular lattice structure.

The layers of positive metal ions can slide over each other.
37. Iron is a metal. The structure of iron is described as a lattice of positive ions in a sea of electrons.
Which of the following statements about iron are correct?
1 iron conducts electricity because the electrons are free to move \/

2 iron has a high melting point due to the strong cova!@t bonds

3 ironisan aIT?Q

4 iron is malleable because the layers of atoms can slide over one another \/

A 1only

B 1and3
@ 1and 4

D 2,3and4

8. Which two elements react together to form an ionic compound?

element | electronic structure
R 2,4
T 2,8
x 218!1
Z 2,8,7
A RandT B TandX @Xandz D ZandR
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5‘1 Ethene is an unsaturated hydrocarbon.

Which description of the bonding in ethene is correct?

A All atom$.n the molecule have a share of eight electrons. HZ‘OA

Each carbon atom shares twqéf its electrons with hydrogen atoms and twoéf its electrons
with a carbon atom.

C Each carbon atom shares mof its electrons with hydrogen atoms and one of its electrons
with a carbon atom.

D The two carbon atoms share a total of sixjelectrons with other atoms.

40. Rescuers are drilling through fallen rock in order to rescue some men trapped in a cave. The drill
needs lubricating from time to time.

The following statements were made about the materials used for the drill tip and the lubricant
and the reasons for their use.

1 Diamond was used for the drill tip as it does not conduct electricity.
Diamond was used for the drill tip as it is very hard.

Graphite was used as the lubricant as it conducts electricity.

A OWN

Graphite was used as the lubricant as it is soft and flaky. \/

Which statements are correct?

A 1and3 B 1and4 C 2and3 ®2and4

4\, Graphite is a form of carbon.
Why can graphite be used as a lubricant?

A Graphite contains delocalised electrons which move throughout the structure.
B Graphite contains weak covalent bonds so the atoms move easily.
C Graphite has a low melting point so it easily turns into a liquid.

Graphite has weak forces of attraction between layers so they can move.

4) In which compounds are pairs of electrons shared between atoms?

1  methane /
2 lead bromide

3 sodium chloride

@1only B 2only C 1and3 D 1,2and3

11



4} Diamond and graphite are both macromolecules.
Which statement is not correct?

A Diamond and graphite contain carbon atoms only. \/
Diamond and graphite contain charged ions. )(
C Diamond and graphite have high melting points. \/
D The atoms in diamond and graphite are held together by covalent bonds. \/

44, In which compounds are pairs of electrons shared between atoms?

1  methane
2 lead bromide

sodium chloride

3
®1only B 2only C 1and3 D 1,2and3

45, Which diagram correctly shows the ions present in the compound potassium fluoride?

key
O = nucleus
= electron




44, The electronic structures of atoms X and Y are shown.

O

K
X and Y form a covalent compound.
What is its formula? ‘ﬁ};\
A XYs B XY; C XY @ XY

4. Two atoms of magnesium, Mg, react with one molecule of oxygen, O,.
What is the formula of the product?
@ MgO B MgO, C Mg,0O D Mg,0,
48. Compound X melts at 801°C and is a good electrical conductor when dissolved in water. Y G\\\(_
Compound Y boils at 77 °C, is insoluble in water and is a non-conductor of electricity.

Which type of bonding is present in X and in Y?

X Y
A covalent covalent
B covalent ionic
@ ionic / covalent \/
D ionic \, ionic

4‘], In the following diagrams, X and Y are atoms of different elements.
Which diagram correctly shows the arrangement of outer electrons in a molecule of methane?

A B

- @ \\)
0 OR
G GID
() Y Y ()
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50.The structures of six substances containing carbon are shown below.

A B C

D E F
c
Cf ~C—C, H o
/C_C\ ac
e —af TN \ /
E cti :\TC_O.,; /C=C\
S H H
! i C—Cl ¥
L c—c Sc—cCd
c ~c—cZ C
LT 0N — &%
~c—-c’ ~c—-c’

Answer the following questions about these substances.
Each substance may be used once, more than once or not at all.

(@) Which substance, A, B, C, D, EorF,

(i) is anelement, D .......... [1]
(ii) is a saturated hydrocarbon, C .......... [1]
(iii) is added to the blast furnace to help in the extraction of iron, ... b ........... [1]
(iv) has a giant covalent structure, .. D ........... [1]
(v) isaproduct of respiraton, L A ........... [1]

(vi) contains a metal ion with 20 protons? ... B) .......... [1]

(c) (i) Draw adiagram to show the electron arrangement in a molecule of hydrogen.

(ii) What type of bonding is present in a hydrogen molecule?

14



5. (d) The diagram below shows the arrangement of the particles in sodium bromide at room
temperature.

(i) Give the name of the type of particles, P, present in sodium bromide.
.......................................... 0 O |

(i) What is the state of sodium bromide at room temperature?
Use the information in the diagram to explain your answer.

........................ S 1

Qwﬁe,r\mu,bad@bew“\}\\ﬁw(% .......................
........................... L\'SI'\W\? 2]
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51, The structures of five substances are shown below.

A B Cc
N=N
Answer the following questions about these substances.
Each substance may be used once, more than once or not at all.
(@) Which substance, A, B, C, D orE,
(i) is anelement, C . [1]
(ii) turns damp red litmus paper blue, /A\ [1]
(iii) is a salt which contains atoms of three different elements, ... B ...... [1]
(iv) is a‘c_ompound. whosg aqueous solution gives a white precipitate on E
addition of aqueous silver nitrate, . [1]
(v) is anionic compound, whose aqueous solution gives off ammonia when
warmed with aluminium powder and aqueous sodium hydroxide? B ...... [1]
(b) (i) Give the name of compound B.
i Sofium N e (1]
(i) Complete the following sentences about compounds A and E using words from the list
below.
atoms gas giant ions liquid molecular polymer  solid
Compound A is a 80\5 ..... at room temperature. It does not conduct electricity
because it has a simple M@Cﬂia{ structure. Compound E does not conduct
electricity when it is ..... Qol!d because its \0'\5 ......... cannot move. [4]
[Total: 10]
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b1, The table shows the melting points, boiling points and electrical properties of five substances,

AtoE.
A —— melti;'logc point boilir;gcpoint cgllwed?}gt?:lty c::\edc:gtc:l'ty
of solid of liquid
A -7 59 poor poor
B 1083 2567 good good
Cc 755 1387 poor good
D 43 181 poor poor
E 1607 2227 poor poor

Choose a substance from the table above to match each of the following descriptions. A
substance may be used once, more than once or not at all. Justify each choice with evidence
from the table.

One has been completed as an example.

(a)

(b)

(c)

(d)

This substance is covalent and is a solid at room temperature (25°C). ......D........

This substance has a giant covalent structure. ....... E ........

evidence ......... j’“ﬁ)\ ..... m .pﬁb, D eeeeeeeeeenn ) vordaoﬁtuﬂcmahdvu: ..&%.....
.......................................................................... s»&d%£7m AL 3]
This substance is a metal. ....... B .......

evidence ..... h\(g '\ ..... m Pg‘bP ............. 8000/@‘%’(‘0 ..... m”“dw\'ﬂ% ..........
SDI""{%J@?WJS"”‘“ ........................... 2]

This substance is a liquid at room temperature (25°C). ...... A .......

eVIdence ..........ccoooomeeennenn. WP('7'6/<K0C-<A/G7Z/ ..................................

.............................................................................................................................................. 3]

This substance is an ionic solid. ......... C— ......

evidence ........... POWC«D"-AM&IU:BV\SQUG{ ................................................................

........................ 6&\)4"\“1(144 3]
[Total: 11]

17



54, Calcium reacts with nitrogen to form the ionic compound calcium nitride, Ca;N,.

(a) Draw a diagram, based on the correct formula, which shows the charges on the ions and the
arrangement of the electrons around the negative ion.

Use o to represent an electron from a calcium atom.
Use x to represent an electron from a nitrogen atom.

3]
(b) In the lattice of calcium nitride, the ratio of calcium ions to nitride ions is 3:2.
(i) What is meant by the term Jattice?
............. abucsedm......c«zflim.....a.t\e{....M!m.....am.....mrwaeed....rgul_@r@h......
....................................................................................................................................... [2]

(ii) Interms of ionic charges, explain why the ratio of ions is 3:2.

18



B Use your copy of the Periodic Table to help you answer these questions.

(a) Predict the formula of each of the following compounds.

(i) aluminium fluoride ................... AU’.} .......................................................................... (1]
(ii) arsenic oXide ................... AS205 e (1]
(iii)  silicon bromide ...................... SN 1]

(b) Deduce the formula of each of the following ions.

(i) phosphide .....ooo..... P e (1]
&

(i) DAMUM woovoeeeeeeeee %; ......................................................................................... (1]

(i) francium ..........coooovven.... e (1]

(c) Draw a diagram showing the arrangement of the valency electrons in one molecule of the
covalent compound carbon dioxide.

Use x to represent an electron from a carbon atom.
Use o to represent an electron from an oxygen atom.

(3]

19



l;b‘Carbon and silicon are elements in Group IV. They both form oxides of the type XO,.
(a) Silicon(IV) oxide, SiO,, has a macromolecular structure.

(i) Describe the structure of silicon(IV) oxide.

.................. $(m+cwalm+gmc,We
QQJAQ\\\(M\.(S ..... () \loJeNL'g: ..... h Inded....H....- wr....Of.Eﬁn_
..................... cah.... SHBeD.. is...tovalently.. JIerded b oo slicon

.............................................................................................................................................

(ii) State three properties which silicon(IV) oxide and diamond have in common.

................. kﬁl\m?

Camv’((:wlwf‘dcdﬂuﬂ ........................................................... (3]

(b) Explain why the physical properties of carbon dioxide are different from those of diamond and
silicon(I'V) oxide.

e C000 . At s, Sl ORECR e
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51 The table below shows the elements in the third period of the Periodic Table, the number of
electrons in their outer energy level, their oxidation state in their common compounds and their
melting points.

element Na Mg Al Si P S Cl Ar
number of outer electrons 1 2 3 < 5 6 7 8
oxidation state +1 +2 +3 | +4/4| -3 -2 -1 0
melting point/°C 98 650 660 | 1414 | 317 115 | -101 | -189

(a) Describe and explain the variation in oxidation state across the period.

......................... Hv mposlﬁue%h%aﬁie(.pvsdwaq\,Wueb)

.................................... " . #M&_MN/"/I Dllﬂ"e-
.......................... Wz,e"/vsfs)jm@ma’yudéyad« [3]

poitie charje hepdive chorge

(b) The first three elements, Na, Mg and Al, are metals.
Describe the structure of a typical metal.
..... &Lm’tw\@mflm[ﬁ#z&
e BNR00_othtanive.. fon. hetveen e |attie. oy mesad.
.........Q?ﬂj.an....ﬁ......sm....u&.....oieie.sox(?i.!-.ce(....e,.’.z ............................................... (3]

(c) Explain why Na, Mg and Al are good conductors of electricity.

(d) Which element exists as diatomic molecules of the type X,?

.................................................... C l ]

(e) Silicon has a similar structure to diamond.

Explain why silicon has the highest melting point in the period.

.................... 8(an'l—wu°'[€./)1‘s’rmdm
...................... mraewtgfqmred%brwksmm 2]
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K8. Lithium bromide is an ionic compound. It can be electrolysed when it is molten or in aqueous
solution. It cannot be electrolysed as a solid.

(a) Solid lithium bromide is a poor conductor of electricity. The ions cannot move to the electrodes,
they are held in an ionic lattice by strong forces.

(i) Describe the motion of the ions in the solid state.
(ii) Define the term ionic bonding.

mjm{mﬁua%m ..... between. Codion_and . onion...

....................................................................................................................................... 2]
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5‘1_ Carbon dioxide and silicon(IV) oxide are oxides of Group |V elements.

(a) Complete the following table.

carbon dioxide silicon(IV) oxide
formula Co. Sio,
melting point/°C -56 1610
physical state at 25°C gas <y A
conduction of electricity non-conductor oY) - cm[ wd'p{‘
structure <7 p)e, mplgg,‘k@ rn:aqomolecular » Y M—M)
ot Sjron=—covale 4]
(b) (i) Name the type of bonds that exist between the atoms in silicon(I'V) oxide.
............................................ covaent  bod oo (1]

(i) Explain why silicon(IV) oxide has a very high melting point.
mm,mtgjnqmwc)bbrv«k ................................
.............................. 6(&«?1‘00‘0\467\1‘?)“&5&?& [

(iii) Explain, in terms of attractive forces between particles, why carbon dioxide has a very low
melting point.

....................................................................................................................................... [1]
(iv) Explain, in terms of particles, why carbon dioxide is a non-conductor of electricity.

..................................................... nujeades....afe......nanw....che%}e.,..................

....................................................................................................................................... [1]
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bo. (d) Silicon(IV) oxide has a giant structure.
(i) Name the type of bonding in silicon(IV) oxide.

................................... CQJOIe/d']OCW(Uj’ 1]

(ii) Give two physical properties of silicon(IV) oxide.

ISR VD oo

...................... P°°“?/l@d‘ﬁ(‘/ywdu—b‘hl//ﬁ1 2]

(e) Calcium phosphate is used in fertilisers. The bonding in calcium phosphate is ionic.
Calcium phosphate contains the phosphate ion, PO, *.

(i) What is ionic bonding?

.................. #o)omdw,%r‘w_lo ween . catia.ond...oni

(i) Deduce the formula of calcium phosphate.

CD@(,P“IQL ........................................................................ (1]

Gallium is a metallic element in Group lll. It has similar properties to aluminium.

(a) (i) Describe the structure and bonding in a metallic element.
You should include a labelled diagram in your answer.

GGG,
SISISIS)
‘ ‘ ‘ ‘ ...... op...otiudive. ot beesn)........

......................... e{;wﬁﬁ__w(m &M sen. oy dehabed €

(ii) Explain why metallic elements such as gallium are good conductors of electricity.

............................................. w—mwjrfﬁ{G[DMQ{LMJ (1]

(b) Give the formula of

gallium(III) chloride, ...........! G Q.Q.{.B .......................................................................................

gallium(III) sulfate. 601[8093 ..............................................................................
[2]
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bl. (@) Potassium iodide is an ionic compound.

(i) Describe what happens, in terms of electron loss and gain, when a potassium atom reacts
with an iodine atom.

........ indine...abm.. Gains.. Hhis. edechente. Lo T...........

(ii) Describe the structure of solid potassium iodide. You may draw a diagram.

BOO®O
OEOE
EBOEQ.... gond_imic loie ...

NERITEOYC) — olteinotive... Cafin € enim._ace......
O\ﬂq(;j(ﬂt ..... f‘(’ﬁ“\]ﬂ% .................................... 2]

(iii) Explain why potassium iodide has a high melting point.

............. sh@tm.cbm\alﬁobdwmk*wdl
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b2, (c) The diagram shows the electron arrangement in a molecule of ammonia, showing only outer

shell electrons.

X e/

D

(X &

(i) State the type of bonding in ammonia.

........................... C D'Mlﬁﬂ\'bm\dﬂj (1]

(ii) Hydrazine, N,H,, is another compound of nitrogen and hydrogen.

Complete the diagram to show the electron arrangement in a molecule of hydrazine,
showing only outer shell electrons.

(3]
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b3. Beryllium is a metallic element in Group .

(a) Give the electronic structure of a beryllium atom.
.................................................. 2 S ¢ )

(b) Give the formula of beryllium oxide.
................................................... 5221 0 X )

(c) (i) Describe the bonding in a metallic element such as beryllium.
Include a labelled diagram and any appropriate charges in your answer.

(06
() (32 (02)62)..
e

asirfjaﬁ(u‘dw&@Mb&Mce/\Jrl«o_LmﬁuL%Jéé‘wv{ .......
Ho... 5@0\....&6 ....... O]B]D%oaldeledﬂﬂ S [3]

(ii) Explain why metallic elements, such as beryllium, are good conductors of electricity.

....................................................................................................................................... 1]
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b4, Silicon(IV) oxide and sodium chloride have different types of bonding and structure.

(a) Name the type of bonding present in
silicon(IV) oxide, ............... C o.\l.oy].e(.\i......k.Mi ..................................................................

sodium chloride. .............JONC... b !IY\O{Vﬁ .......................................................................
[2]

(b) Name the type of structure present in silicon(IV) oxide.

........................ h@eamom%zﬂ&ﬂnﬁmrz&fl@
bfé’ﬂk—@(m"—mmjenfl‘ ...... STl 2]

(i) Silicon(IV) oxide is a poor conductor of electricity. Explain why.

(d) Solid sodium chloride does not conduct electricity. However, it conducts electricity when molten.

Explain why solid sodium chloride does not conduct electricity, whereas molten sodium chloride
does conduct electricity.

28



b5. (e) Nitrosyl chloride, NOC/, is a gas at room temperature. It has the structure shown.
O=N—-=Cl

(i) Complete the dot-and-cross diagram to show the arrangement of the outer shell electrons

in nitrosyl chloride.
9‘6

(2]
(ii) Nitrosyl chloride has a boiling point of -6 °C.
Explain why nitrosyl chloride has a low boiling point.
................................ WOEES...... intermdeeukal.... REES
....................................................................................................................................... [2]
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bb. Magnesium is a metal.

(a) Describe the structure and bonding in magnesium.

...................... |0t ST .
e R OMY.... ... 0... S5 49.... £cd... bemeans
He lothe... e]'i ....... )%g“m&w(ﬂgea&@de}w&ep(@'

.............................................................................................................................................. [3]
(b) Why can magnesium conduct electricity when solid?

........................... Dreo —mvjdclocaﬁwte’

.............................................................................................................................................. [2]
(c) Why is magnesium malleable?

......................... the. \anel..of-..catiom...Con..Slide .

........................ w&kuw&bmh:rmoiaﬂchwd

.............................................................................................................................................. [2]
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(,'{, (d) Magnesium reacts with sulfur to form the ionic compound magnesium sulfide, MgS.

The diagrams show the electronic structures of atoms of magnesium and sulfur.

(i) Complete the diagrams to show the electronic structures of the ions in magnesium sulfide.
Show the charges on the ions.

(3]
(i) lonic compounds, such as magnesium sulfide, do not conduct electricity when solid.
Magnesium sulfide does not dissolve in water.
Magnesium sulfide does conduct electricity under certain conditions.

State the conditions needed for magnesium sulfide to conduct electricity. Explain why
magnesium sulfide conducts electricity under these conditions.

31



b%. (b) Aluminium oxide is an ionic compound with a high melting point.

(i) Complete the dot-and-cross diagram to show the electron arrangement in one of the
oxide ions present in aluminium oxide. Include the charge on the oxide ion.
One of the aluminium ions is shown.

i BES i 1.2
[2]
(ii) The melting point of aluminium oxide is above 2000°C.
Explain why aluminium oxide has a high melting point.
' (] . b‘f‘ -
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....................................................................................................................................... [2]
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60‘ (a) Complete the table to show the electronic structure of the atoms and ions.

electronic structure
F b &
Si 2,84
Ca?' 2,8, ¢
N 2, %

(3]

(b) Predict the formula of the compound formed between Ca?* and N*-.

(c) Draw a dot-and-cross diagram to show the electron arrangements in the two ions present in
lithium chloride, LiCL
Show outer shell electrons only. Include the charges on the ions.

- +

(3]

(d) Sulfur dichloride, SCL,, is a covalent compound. It has the structure CI-S-CL

Draw a dot-and-cross diagram to show the electron arrangement in a molecule of
sulfur dichloride.
Show outer shell electrons only.

(3]
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(e) Interms of attractive forces, explain why LiCl has a higher melting point than SCIL,.
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