red =R =) TN ST¥ OTEY1 TR OSSO T S99 T My R e Y Ty My ™) &)

SECTION 2 Microscoplc World |

Multiple-Cholce Questicns
CE99_02
A cation of a eertain element has 22 electrons and a mass number of 55. If the charge on (he cation
is +3, the number of neutrons In the cation is

A 19 8. 23
c. 25 D, 30
CE90_03

The atomic numbers of element X and element Y ace 13 and 16 respectively. The formula of the
compound formed between X and Y is likely to be

A XYa B. XaY

C.  XaYs D XY:

CE50_04

Which of the following combinations concerning the isotopes of an element is correct?
No. of protons No. of neutrons No. of eleclrons

A, same different same

B. same same different

C. different same different

D. same different different

CE90_25

Bromine has a low melting point because

A.  itisanon-metal,

B. itisamember of the halogen family.

C. the atoms in each bromine molecule are bonded together by a covalent bond.
D. the bromine molecules are attracted together by van der Waals’ forces.

CE90_26

Dry zine chloride solid is a non-conductor of electricity because
A, itisanon-electrolyte.

B. itexists as molecules,

C.  ils jons are not mobile,

D.  metallic bonding is not present.

CE91_01
Directions: Questions 1 and 2 refer to the following table.
Element W X Y 74
Atomic number 4 - 8 14 20
Which of the following clements are likely to be metals?
A. WandX B, WandZ
C. XandY D. YandZ
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CE91 02
Directions: Questions 1 and 2 refer to the following table,
Element W X Y Z
Atomic number 4 8 14 20

The formula of the compound formed between X and Z is likely fo be

A XZ B, XZp

C. Xz D, Xy

CE91_04

Whicli of the following groups of ions/atoms has the same number of clectrons?
A. K Ca? B. CLS

C. H', He D, O%Ar

CE92_02

X and Y are elenients, The melting points of their chiorides are given below:
Melting point (C)
Chioride of X 772
Chiloride of Y -~ 68

Which of the following statements is correct?

A.  BothX and Y are metals.

B.  The chloride of Y is a selid at room temperature.

C.  The chloride of X conducts eleciricity in the solid state.
D. Thechloride of Y is a covalent compound.

CE92_03
Which of the following electron diagrams is correct?
bt b
XX XX i
A XF EKFY & 50?]
XX
bod bel
c ENEEENE D.  He ¥%¥ He
CE92 04
Consider the following table:
Element W X Y Z
Atomic number | 9 10 14 19

Which of the following elements is likely to be an oxidizing agent?
AW B. X
C. Y D, Z
42

CE92_30

The atomic ber and mass ber of el t E ate 8 and 17 respeciively. What are the number
of protons and neutrons in an atom of E?
Number of protons Number of neutrons
A, 8 9
B. 8 17
C. 9, 8
D, 9 17
CE92_45
1 statement - 2™ statement
Both zinc and mollen sodium chloride Both zine and molten sodium chloride contain
conduct electricity. mobile ions.
CE93 01
Which of the following paits of atoms/ions has the same number of electrons?
A, Mg*andF B. Cl-andNe
C. K'andO* D. Cland 8%
CE93 02

The elements, sodiuin to ehiorine, in the third period of the Periodic Table show a gradual change
in properties. Which of the following changes is correct?

A.  Their meltling points increase.

B.  Their ability to gain electrons increases.

C. Their oxides change from acidic to basic.

D.  Their chioride change fram covalent to jonic.

CE93 23

Which of the following statements about a solution of hydrogen chloride in water is correct?
A.  The hydrogen chloride exists as molecules in the solution.

B. The hydrogen chloride is stightly ionized in water.

C. The pH valuc of the solution is greater than 7.

D. The reaction between the solution and aqueous ammonia is exothermic,

CE%94_01

If the atomic number of an element X is 13, the formula of its oxide is
A XOp B. X0

C. X0 D. X502
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CE%_02
Consider the information given in the table below:
Atom Atomic number Mass number No. of neatrons
1% 6 14
Q 7 14
R 13 ] 7
S 18 10
T 10 - 10
Which of the following atoms are isotopes?
A, PandQ B. PandR
C. RandS D. SandT
CE94_03
Which of the following molecules has the greatest number of lone pairs of elecirons?
A, fluorine B.  hydrogen
C.  nitrogen D. oxygen
CE%4_36

X, Y and Z are these different clements, The clectronic diagram (showing electrons in the ontermost
shells only) of the compound formed by X, Y and Z is shown below:
+

Which of the following statement are correct?

(1} There is one electron in the outermost shell of an atom of X.
(2} There are five electrons in the outermost shell of an atom of Y.
(3} There are cight clectrons in the outermost shell of an atom of Z.

A, (1)and (2) only B. (1) and (3) only
C. (2)and (3) only D. {I),{2)and (3)
CE94 46
1 statement 2 statetnent

Hydrogen chloride has a lower melting point In each molecule of hydrogen chloride, a

than sodium chloride. hydrogen and a chlorine atom d

togethier by a covalent bond,
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CE95_01

The atomic number of an element X is 18. An atom of X has a mass number of 40.
The atom has

A. 18 protons, 22 neutrons and 18 clectrons.

B. 18 protons, 22 neutrons and 22 electrons.

C. 18 protons, 40 neutrons and 18 electrons.

D. 22 protons, 22 neutrons and 18 clectrons.

CE95_02
The electronic structure of & compound formed between an element X and chlorine Is shown below.

. LR L )
X v a
¢ Gl
{Only electrons in the outermost shells are shown.)
What would be the formula of the compound formed between X and magnesium?

A, MgX B. MgX:
C. M@Xs D. MgpXa
CE9S_03

Which of the following correctly describes the structure of quartz?
A. giaut covalent structure

B. giant ionic structure

€. gisnt metallic structure

D. simple molecular structure

CE95_04
Boron consists of two isotopes, The table below ists the relative abundance of these two isotopes.

Tsotope | Relative abundance

B 19.7%

118 80.3%
The relative atomic mass of boron (correct to I decimal place) is
A. 104 B, 106
C. 108 D. 110
CE95_06

Which of the following fertilizers contains the largest percentage by mass of nitrogen?
(Relative atomic masses: H= 1.0, N =140, 0=16.0, Na= 23.0, S =32.0,Cl=355K=139.0)
A. ammonium chloride B, ammonium suiphale

C.  polassium nitrate D.  sodium nitrate
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CE95_26

Which of the following elements is a semi-metal?

A, Hg B. Si
C. € D. Be

CE95_34

Which of the foltowing particles is/are present in a hydrogen fon?
(1) profon

(2) neutron

(3) electron

A, (Donly B. {2)only
C. (1) and (3) only D, (2)and (3)only
CE95_39

Which of the following substances can conduct electricity?

(1)  maolten zinc chioride

(2)  an aqueous solution of magnesium sulphate

(3)  a mixture of ethanol and water 3

A, (1) and (2) only B. (Deand{3)only

C.  {(2)and (3) only D. (1), (2yand (3)
CE96_01

Magnesium and caloium have similar chemical properties because

A,  their atoms have the same atomie structure.

B. their atoms have the same number of electron shells.

C. their atoms have the same number of electron in their outermost shells.
D. their atoms have the same electronic arrangement.

CE96_02

Which of the Following can represent the electronic structure of potassium sulphate?
o TS B KIS

o KIS b :¥:§:

CE96_03

The mass number of atom X is 27. X forms a cation with a charge of +3. If the number of neutrons
in the cation is 14, what is the nunber of electrons in the cafion?

A, 10 B. 13

cC. 4 D. 17

46

CE96_39

The atomic number of element Xis 16. Which of the following statements concerning Y are correct?
(1) X can react with calcium to form an jonic compound.

{2) The oxide of X dissolves in water to form an acidic solution.
(3) X can conduct electricity in its molten state.

A, (1) and (2) only
C. (2)and (3) only

CE96_44

B.  {)and (3) only
D. (1}, (2)and (3)

Which of the following elements can react together to form a covalent compound?

(1) argon

(2) niteogen

(3) oxygen

@) calcium

A, () and 2) only
C. (Dand(3)only

CE96_45

1 statement
The melting point of hydrogen chloride is
lower tlian that of potassium chloride.

CE96_50

1¥ statement
Both dry ice and quartz exist in the fornt of
discrete molecules.

CE97 01

The chemical properties of an element depend on

A. lts relative atornic mass.
the number of isotopes of the clement.

B
C. the number of efectron shelis in its atoms,
D

B. (Iyand (4) only
D. (3)and (4) only

2™ statement
Hydrogen chloride is a covalent compound
whercas potassivmn  chloride is an ionic
compound.

2™ statement
Carbon and silicon atoms have the same
number of electrons in their outermost shells,

the number of outermost shell clectrons in its atoms,

47



=1 T/ T/ Ty O TY OTY Ty

CE97 02
Efements X and Y form a compound having the following electronic structure:

.--‘" '10.2+ ."'_
5 N £ 43 Gl £ 43

{Only outermost shell electrons are shown.)

Which of the following combinations is correct?

X Y
A. Na S
B. Mg Br
C. Al Cl
D. Si o]
CE97_03

Argon exists as a gas at room temperature and pressure because

A. argon molecules are monoatomic,

B. argon is chemically inert.

C. the outermost electron shell of an argon atom has an octet structure.
D. the atiractive force between argon atoms is weak.

CE97 05

Which of the following diagrams best represents a part of the giant iattice of sodium chlotide
crystal?

(In these diagtams, @ represents Na* ion and O represents C1- ion)

CE97_30
M is an element in the third period of the Periodic Table, M forms a sulphate which has the formula
M2(S04)s. The formula of the nitrate of M is

A. v MNOs, B. MNO3).
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CE98_01
An element X exists as molecules. X lias an atomic number of 7 and a molecule of X has a formula
X3, Which of the following can represent the electronic struclure of X,?

e .y 6 =
A XX B, xiiX:
L] L
e BXnXe D. IXiiX:
CE98_18
Which of the following ions has the same number of protons as the hydroxide ion, OH" ?
A oOF B. T
C. Na' D. Mg*
CE98_33

Consider the following information:

Substance Melting point /'C Eiealillgonductiviiy ot Solubility in water
room temperature
W —34 poor slightly soluble
X 44 poor insoluble
¥ 232 poor insoluble
zZ 782 poor very soluble
Which of the above substances exists as a simple molecular solid at room temperature?
AW B. X
c. Y D. Z
CE98 45

13! statement

Element X (atomic number 11) reacts with
element Y (atomic number 16) to form an

ionic compound.

CR99_05

Consider the information concerning particle .Y and particle Y listed below:

© 2 statement

Each atom of X loses one electron and cach

atom of Y accepts fwo electrons to form a

compound with X3Y.

Particle Number of protons | Number of electrons | Number of neutrons
X 16 16 18
Y 16 18 18

Which of the following slatements is correcl?
A.  Xand ¥are atoms of the same element.

Xand Y are atoms of different clement,

B
C. Xisacationof Y.
D. Yisananionof X

49
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CE99 01
Which of the foliowing diagrams can represent a mixture of fwo compounds?
(In these dingrams, @ and O represent a nitrogen atom and an oxygen atom respectively.)

e | ee®
’n8~ 6Qd

JEIS 5y

CE99 11
The table below shows the ability of four substances ¥, X, Y and Z to conduct electricity.
(In the table, ¥ and * respectively represent ‘can conductivity” and ‘cannot conduct electricity’.)

Substance Solid state Liquid state Aqueous solution
14 % ¥ M
X X x N
i X X X
z + R {Insoluble in water)
Which of the substances is tikely to be zinc chioride?
A W B. X
Cx Ma b Z
CE99 19

lonic compound X has the fonmula ABz, where A and B represent the cation and anion respectively.
1f both A and B have the same electronic arrangement, X may be

A. pofassium suiphide, B. magnesium fluoride.
C. silicon dioxide. D.  calcium bronide.
CE99 34

Todine is a solid al room temperature and pressure. Which of the following statement concerning
the structure of iodine is/are correct?

(1}  Todine has a giant covalent structure,

2} Iodine molecules are held together by van der Waals® forces.

(3) Todine atoms are held fogether in pairs by covalent bonds,

A, (1)yonly. B. (2)only.

C. (1) and (3) only. B.  (2)and (3) only.

50

CE99 39

Element X has an isotope 32X, Which of the following statements is/are correct?
(1) X belongs to V of the Periodic Table,

(2) X can react with oxygen to forms an ionic compound.

3) 31X has 16 neutrons,

A. (Donly. B. (2yonly.
C.  (IYand (3)only. D.  (2)and (3) only.
CE99 46
1 statement 2™ statement
Metals have good thermal conductivity. Metals are composed of giant lattices of positive

ions surrounded by valence clectrons which are
free to move throughout the lattice,

CE00_01
A compound formed from element X and sulphur has the following efectronic structure:

*° %
‘. '.

31X 338

(Only electrons in the outermost shells are shown.)
How many electrons are there in the outermost sheli of an atom of X7

A 2 B. 4
C 6 D. 8
CEQ0_07

Element X occurs in nature as two isotopes, X and X, If the relative atomic mass of X is 63.5,
what is the relative abundance of the ©*X jsotope?

A 25% B. 60%
C. 75% D. 90%
CE00_09

The atomic number of element X is 12. X reacts with element Y to form an jonic compound with
formula XY2. To which group of the Periodic Table does Y belong?

A, Groupl B. Group IV
C.  Group VI D. Group VII
CE00_17

The melting point and boiling point of substance X are 321°C and 765°C respectively. In its molien
state, X conduets electricity without decomposition. X probably has

A, anionic structure.

a metallic structure.

& sirapile molectlar stricture,

a covalent network structure,

oo
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CE00 34

Which of the following stafements concerning helin isfare correct?

(1)  The outermost clectron shell of a helium atom has an octet structure.
(2)  Helium is used to fill water weather balloons.

(3)  Helium exists as monatomic molecules.

A, (Donly B. (2)only
C. {Dand(3)only D. (2)and (3) ouly
CE00_39

X is an element in Group V1 of the Periodic Table. X can form X ions. Which of the following
statements are correct?

(1) The oxidation number of X decrease when X%~ ion is formed.

(2) Both X atom and X* jon have the saine number of electron shells.

(3) Both X atom and X*~ jon have the same nuclear charge,

A, (D)and 2yonly B, (1) and (3) only
C. (@) and 3)only D. (1), (2)and (3)
CE00_42

Which of the following statements concerning carbon, sificon and phospliorus are correct?
(1)  Carbon forms numerous compounds with hydrogen and oxygen.

(2) Silicon is-used to make computer chips.

(3) Phosphorous is an essential element for plant growth,

A, (Dand (2) only B. (1) and (3) only
C.  (2)and (3)only D. (1), {(2)and (3)
CE0e_46

1% statement 2™ statement

Catbon dioxide and silicon dioxide have
similar physical properties.

The atoms of carbon and silicon have the same
number of electrons in their outermost shells,

CE6I_01

Which of the following ions is responsible for the yellow colour of topaz?
A, Ma¥ B. Mn¥

C. Fe* D, Fe*

[Note: Topaz is a yellow coloured gemstone.}

CE01_07
Which of the following statements concerning water is correct?
A. It reacts with calcium to give a coloutless gas.

It is a strong clectrolyte.

B
C. Itturns aqhydrous cobalt(il) ‘chloridc from pink to blue.
-

s immiscible with methanol.

S2
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Consider the following information about four substances, W, X, Y and Z:

Electrical conductivity at

Substances Melting point /C N —
W 23 poor
X 56 poor
Y 232 good
Z 750 poor
Which substance has a simple molecular structure and is a solid at room temperature?
AW B. X
cC. Y D. Z
CE0!_20
The table {ists some information sboul two elements, X and Y
Element Atomic number Relative atomic mass
X 12 24.0
Y 9 19.0
The componnd formed from X and Y has a formuta mass of
A, 430 B, 620
C. 670 D. 810
CEO1_37
Consider the information listed below:
Substance wee icles i

(1) helium
{2) diamond
{3) magnesium oxide

van der Waals’ forces
covalent bond
ionic bond

Which of the following combination are correct?

A, (1) and (2) only
C. (2)and (3) only

B. (1) and (3)only
D. (1),(Qand(3)

Which of the following fons have the same number of clectrons as neon atom?

CEO1_42
{1y Mg
@) O
(3) cF

A, (1)and {2) only
C.  (2)and (3) only

CEO1_49

1% statement
Lithium is the most reactive element in
Group [ of the Periodic Table.

B. (1yand (3) only
D, (1),{2) and (3}

2™ siatement

Among the Group I elements, lithinm loses

electrons most readily.

53
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CE02_01
The electronic diagram of an atom of element X is shown below:

(1]
tXe
L 1]
{Only electrons in the ontermost shell are shown.)
The atomic number of X is probably

A7 B. 15
c. 17 D. 19
CE02_28

Which of the foltowing substances docs not conduot electricity in its sofid state but does conduct

electricily in its liquid state?

A, lithiuvm chloride B.  phosphorous
C. platinom D.  perspex
CE02_36

Which of the following statements concerning fluorine is/are correct?
(1)  Hexists as monatomic molecules.

(2)  Ttreacis with hydrogen to form a covalent compound.

{3) Ttreacts with calcium to form a compound with formuta Cafa.

A, (Donly B. (2)only
C. (1)and (3) only D. (2)aud (3) only
CEO02 46
1*! statement 2™ statement
Combustion of dinmond gives carbon Diamond is a crystalline form of carbon.
dioxide.
CE02_49
1 statement 2™ stalement
When iodine sublimes, it absorbs energy. Energy is required to overcome the attractive

force between iodine molecules.

CE03 01
Which of the following pairs of elements in Group [ and VII of the Periodic Table would react with

each other most vigorously?

Group ] Group VII
A. Tithium Muorine
B. Jithium jodine
C. potassium fluorine
D. potassium iodine

54

CE03_12
Gallivm (Ga) occurs naturally in two isctopic forms, %Ga and 7'Ga. The table below lists the
relative abundance of cach isotope.

Isotope Relative abundance
®Ga 60.2%
1Ga 39.8%
What s the relative atomic mass of gallium?
A, 696 B. 698
C. 700 D, 702

CE03_25
An atom of element X has 20 protons while an atom of element Y has 7 electrons. What is the
formula of the compound formed from X and Y?

A, XY2 B. XiYs
C.  XaYs D. XiYa
CE03_46
1! statement 2 statement
3¢l and YCl have the same chemical The number of efectrons in the outermost shelf
properties. of & Cl atom is equal to that of 2 37Cl stom.
CE0SSP_03
Whicli of the following substances can conduct electricity in both solid and liquid states?
A.  sulphur B. mercury
C. quarlz D. lead(11} bromide
CEOQ38P_t6
Which of the following natural substances is essentially a single compound?
A, air B. coal
C. petroleum D, quartz
CEO05SP 31

Caesium {Cs) is a group [ clement in the Periodic Table and its relative atomic mass is greater than
that of potassium. Which of the following statements conceming cacsium is INCORRECT?

A, Caesium s a weaker reducing agent than potassium.

B. Caesium reacts violently with water.

C. Caesium is a soft metal.

D. Caesium reacis with oxygen to form an oxide with formula Cs;0.

CE04_01
How many eiements does athmonium dichromate consist of?
C. 4 D s
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CEO04_02

X, Y and Z are three consecutive elements in the Periodic Table. X forms a stable anion X~, while
Z forms a stable cation Z*. Which of the following statements about X, Y and Z is correct?

A, X, Y and Z are elements in the same period of the Periodic Table.

B. Both X and Z are electtical conductors under room temperature and pressure.

C. Y reacts with Z readily.

D, X and Z" have the same electronic arrangement.

CE04_{0

Which of the following combinations concerning the properties of gases is INCORRECT?
Gas Property

A,  Ammonia has an irritating odour

B. Methane dissolves readily in water

C.,  Carbon monoxide can burn in aie

D. Nitrogen monoxide changes from colourless to brown when exposed to air

CE04 23

Element X has three isotopes, 28X, 27X and 205X, The i

graph below shows the relative abundances of the S

Isotopes. %

What is the relative atomic mass of X? §

A. 2068 B. 2070 g

C. 2073 D. 2075 ;

CE04 30

Refer to the melting points and boiling points of four substances at 1 atm pressure as listed in the
table below;

-

CE04_31

The atotic number of element X is 1. It has only one isolape with 2 mass number of 31. Which

- ™

-

of the following statements concerning X is correct?

-

—-

A. X forms an oxide which dissolves in water to give an alkaline solution.

in the compound formed from X and sodium, X has an oxidation nutmber of -3.

B
C. Xis a gas at room temperature and pressure.
b

There are 15 neutrons in the nucleus of an atom of X,

CE5_03

The table below gives some information about certain components in a sample of liquefied air.

Component Boiling point /'C
argon -186
nitrogen ~196
oxygen —-183

In what order are these components distilled out when the sample undergoes fractional distitlation?

A. nilrogen, oxygen, argon
B. nitrogen, argon, oxygen
C. oxygen, argon, nitrogen
D. oxygen, nifrogen, argon

CE05_06

Consider the information given in the lable below:

Element Atomic number
W 6
X 17
y 18
z 20

Which of the following pairs of elements would react with cach other most readily?

= 7/ T/

Substance Melting point /'C Boiling point /°'C
argon ~ 189 ~ 186
bromine -7 59
chiorine” - 101 -35
sulphur dioxide -75 -10 |

Which of the foltowing chemical bonds/attractive forces exist(s) in all four substances at 25°C and

1 atm pressure?

(1) vander Waals’ forces
(2) ionic bond

(3) covalent bond

X (l) onl)‘“:' ST

C.  (D)and (3) only

"B (2 only

D.  (2)and (3) only

56

A. wandy B. wandz
C, xandy D, xandz
CE05_07

Which of the following statements concerning van der Waals’ forces is correct?
A. They exist in quaniz.

B. They exist it fimestone.

C. They exist in solid iodine.

D. They exist in solid ammonium nitrate.

CE05_09

Which of the following chlorides has the highest melting point?
A, HCl B, LiCt
C. SCh D. CCl
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CE05 (3
Consider the information given in the table below:
Particle
X Y Z W
No. of protons 8 8 8 10
No, of clectrons 10 10 8 10
No, of neutrons 3 10 10 10

Which of the following statements about the particles is correct?
A. W and Z are isotopes.

B. X and Z have the same mass.

C. Y and Z have the same charge.

D. X and W have the same electronic arrangement,

CE05 27

Which of the following properties of sodiun: chloride is/are evidence(s) to support that ionic bonds
are strong?

(1)  Ttis soluble in water,

(2) It has a high meling point,

(3) It can conduct clectricity in molten state,

A, ()only B. (2)only
C. (1)aud (3) only D.  (2)and (3) only
CE06_01

The elcetronic diagram of a compound formed between element X and etement Y is shown below:

SEE

(Oniy electrons in the outermost shells are shown.)
Which of the following combinations concerning X and Y is cotrect?

X Y
A. carbon oXygen
B. silicon oxygen
C.  oxygen sodiuvm
D.  oxygen chlorine
CE06_02

Which of the folfowing statements about the Periodic Table is correct?

A, The elemenls are arranged in order of increasing relative atomic mass,

B.  The reactivily of the elements in Group Ii decreases down the group.

C. The boiling point of the elements in Group VH decreases down the group.

D. All elements in Group 9 exist in gascous state ali room femperature and presstre.

58

CE06_04
Which of the following combinations concerning the change of physieal state of a subsianee is
INCORRECT?

Change of physical state Process
A, liquid to gas evaporation
B. liquid to solid precipitation
e, solid to gas sublimation
D. gas to liquid condensation
CE06_05

5¢Fe is an isotope of iron. Which of the following correctly describes the number of subatomic
particles in an Fe?* jon formed from this isotope?

No. of clectrans No. of neutrons
A. 23 26
B. 23 30
(G 24 26
D. 26 30
CE06_06 _
Which of the following substance exisk(s) in tiquid state at room temperature and pressure?
Substance Melting point /C Boiling point '€

w 92 7

X 7 81

Y 56 197

Z ~55 69
A, Wonly B. Xonly
C.  XandZ only D. Y andZonly
CRO6_14
Element X has two isotopes, *°X and 11X, The table befow lists the percentage abundance of the two
isotopes:

Isotope Percentage abundance
X . 932
Ay 6.3

What is the refative atomic mass of X?
A, 390 B. 391
C. 400 D. 409
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CE06_24

In which of the following atoms or jons is the outermost shefl an octet?
m Lit

(2) Ne

@ s

A, (1)only B. (@2)only

C. (1yand (3) only D. {2)and (3) only
CE07_03

X is an clement in the Periodio Table and X* ion has an electronic arrangement of 2, 8, 8. Which of
the following statements concerning X is correct?

A, Xisahalogen

B. X is a transition element

C. Xisagroup 0 element

D, Xisaperiod 4 element

CE07_12
Which of the following pairs of elements would form a covalent compound?

A, mercury and ncon B. neonand nitrogen
C.  mercury and fluorine D. fluorine and nitrogen
CE07_13
M is an element in the Periodic Table, M? ion possesses 45 neutrons and 36 electrons. What is M?
A, Se B. Xr
C. & D. Rh
CEO07 18
Consider the information below:
Solid Melting point Electrical conductivity Solubility in water
w High Good Insoluble
X High Non-conducting Soluble
Y Low Non-conducting Soluble
Z Very high Non-conducting Insoluble
Which of the following solids is likely to be an ionic compound?
AW B. X
C. Y D. Z
CE07 28

1% statement
Molten sulphur is a good conductor of

2" statement
Sulphur molecules are mobile in molten

electricity. sulphur.
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CEOT7_29
1% statement 2 statement
Isotopes of an element have the same mass.. [sofopes of an element have the same number

of protons.

CE07_43

Which of the following bonds or attractive forces exist in ammonium nitrate?
(1) ionic bond

(2) covalent bond

(3) vander Waals’ forces

A, (1)and (2) only B. (1)and (3)only
C.  (2)and (3) only D. (1), (2)aed (3)
CE08_02

Y and Q are two alkatine earth metals in the Periodic Table, If the atomic number of J is x, then the
atomic number of Q could be

A x-2 B. x+6
C. x-—-10 D, x+18
CE08_{8

Inn which of the following groups of substances there exists a difference in bonding type among the
substonces?

A. iodine, oxygen, nitrogen

B. chramium, mercury, sluminium

C. methane, ethyl ethanoats, sulphur dioxide

D. potassivm chloride, hydrogen chioride, silver chloride

CE08_19

Which of the following statements concerning a water molecule is/are correct?

(1) The number of bonding clectrons contributed by each hydrogen atom in the molecule is 2.
(2) The number of bonding clectrons contributed by the oxygen atom in the molecule is 2.
(3}  The total number of clectrons in the molecule is 8.

A.  (Honly B. (2)only

€. (fyand (3} only D.  {(2)and {3) only
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CE08_46
A certain form of solid carbon is composed of Ceo molecules. Each Ceo molecule is formed by 60
carbon atems bonded together like a footbail as shown in the diagram below:

Which of the following statements isfare correct?

(I} The molar mass of Ceo is 12.0 g.

{2) The solid gives carhon dioxide upen complete combustion,
{3) The melting point of the solid is higher than that of diamond.

A, (1only B. (2)only

C.  (1)and (3) only D.  (2yand (3} only
CE99_01

The electronic arrangements of three chemical species are shown betow:
W o 2,1

X* 2,8

Yoo 2,8,7

Which of the efements W, X and Y are in the same period of the Periodic Table?
A.  Wand X only B. WandY only
C. Xand¥only D. W, XandY
CE09 07

A colorless aqueous solution of compound Z can conduct electricity and turns blue litmus paper
red, It can be deduced that

A, Z must be an ionic compound.

B. Z must contain-hydrogen in its chemical formula,

C. Solution of Z inust contain more ions than molecules.

D, Solution of Z must contain morc H* ions than OH- fons,

CEO02 18

Which of the following statements concerning the Periodic Table is/ate correct?

{1) Niisan example of transition elements.

{2)  The elements are arranged in increasing otder of nenlron number.

(3)  The lower the element located in each group, the more reactive the element is.
A, (Donly B, (2)only

C. (1) and (3) only D.  (2)and (3) only
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CE09_19 _
Which of the following substances can exist in the form of simple molecules?

(1) iodine

(2) nylon

@) diyice

A, (Donly B.  (2yonly

C.  (1)and (3) only D.  {2)and (3) only
CED9 22

A substance has a high melting point and does not conduct electricity when in solid state. It may
be

(1)  acompound with giant molecules,

{2) anelement with giant covalent structure,

{3)  Acompound with glant ionic structure.

A, (1yand (2) only B. (I and {3) only
C.  (2)and (3) only D, (1),{2)and (3)
CE09_28
1% statement 2" statement
Ammonium chloride is an ionic compound. Ammonium chloride can conduct electricity in

aqueous state.

CEI0_01
How many electrons and neutrons are there in a doubly charged cation formed from 3:Mn?
Number of electrons Number of neutrons
A, 23 30
B. 23 32
(S5 25 28
D. 25 30
CElD_13
Which of the following combinations shows a correct matching of a molecule and its structural
formula?
inolecule tructural formula
A. nitrogen N=N
B. helium He-He
C. carbon dioxide 0-C-0
D. hydrogen peroxide H-0-0O-H
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CEl0 17
Which of the substances listed in the following table has a giant ienic structure?
Substance  Electrical conductivity in solid state Electrical conductivity in molten state

w not conducting not conducting
X not conducting conducting
Y conducting not conducting
zZ conducting conducting

A W B. X

C. Y D Z

CBI1_01

Element Q forms a stable Q%* ton. What may the atomic number of Q be?

A 6 B 1

C. 14 D. 20

CEt1_02

The atomic number of element X is 15, X reacis with chlorine fo form a chioride. Which of the
following can represent the electronic diagram of the chloride? (Only electrons in the outermost
shells are shown.)

B uem B. o

(X:iCh ECI3X:Cls
tCIt

C. + - . D. 3+ e -
[x][:¢is [x] " afscre

CE11_03

Which of the following substances is 2 single compound?

A.  graphite B. vinegar

C. ethanol D, Petrol

CEl1_31

X, Y and Z are three different clements. X2* ion, Y- ion and argon atom have the same electronic
arrangement. Z belongs to the same period as X and the same group as Y in the Periodic Table,
What is Z2?

A, Mg B.

C. Ca D. Br
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ALO(1)_03 (inodified)

123) and 71 are two isotopes of iodine. 1 is radioactive with a half-life (time required to reduce
by half of its original amount) of 13 hours, while 'l is not radioactive. Which of the following
statements about these two isotopes is/are carrect?
1) 2l is chemicaily more reactive than #71

(%) '®Ihas a greater proton-to-neutron ratio than 271,

(3)  The number of '*I atoms in a sample drops to % of its original value after 26 hours,
A, (Donly B.  (2)only

C. (D) and (3) only D, (2)and (3) only

DSE11SP_07

The alomic number of an element X is 18. An atom of X has a mass number of 40, The atom has
A. 18 protons, 22 neutrons and 18 electrons.

B. 18 profons, 22 neutrons and 22 electrons,

C. 18 profons, 40 neutrons and 18 electrons,

D. 22 protons, 22 neutrons and 18 electrons.

DSEI11SP_11

Element X has three isotopes, 29X, 27X and o R

208% The graph (on the right) shows the relative t o gf x

abundances of the isotopes. g 0 :

What is the relative atomic mass of X? 8 HEHH

A. 2068 g U

B. 207.0 s L

C. 2073 LR | et i

D, 2075 1 [ Bl el
to i mex e | Hn

N R j{

® 205 207 208

DSE118SP 22

[odine is a solid at room temperature and pressure. Which of the following statements concerning
the structure of iodine is/are correct?

(1) lodine has a giant covalent structure.

(2) lodine molecules are held together by van der Waals’ forces.

(3) lodine atoms are held together in pairs by covalent bonds.

A, (Donly B. {(2)only
C.  {1yand (3) only D. (2)and (3)only
DSE!SP_24

i statement 2 statement

Carbon dioxide and silicon dioxide have The atoms of carbon and silicon have the same

similar physical properties. number of electrons in their outermost shells.
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DSEI1SP_36
¥ statement 2™ statement
‘The reaction of ethanoic acid with ethanol is Water is onie of the producls in the reaction of
a neutralization. ethanoic acid and ethanol.
DSEi2PP_01

Element X occurs in nature in two isotopes, X and 7'X. The table below lisis the relative
abundance of each isotope:

Isotope Relative nbundance (%)

8% 60.0

L 40,0
A, 696 B. 69.8
C. 700 D. 702
DSE12PP 03
Which of the following specics is NOT an appropriate example for illustrating dative bond
formation?
A, NH B. NH&
C. BFsy D. BFNH
DSE12PP_04
Which of the following statements about silicon dioxide is correct?
A. Tt consists of discrete molecules. B. It melts upon heating in a test tube,
C.  {tisductile, D, Itisa poor conductor of clectricity.
DSEi2PP_15

Which of the following statements best describes metaltic bonding?

A. ltis an attractive force betwecen ions,

B. It is an attractive force between polar chemical species.

C. Itis an attractive force belween atomic nuclei and bond-pair elestrons,
D. Itisan attractive force between calions and delocalized electrons.

DSE12PP_t8

Barium (Ba) is an element in Group If of the Periodic Table, Which of the following isfarc the
expected observation(s) when a small piece of barium is added to a trough of water containing a
few drops of phenolphthatein?

(1) Acolorless gas is liberated.

{2) The piece of barium floats on the water surface.

{3) The resuiting solution in the trough is colorless.

A, (1}only B. (2)only

C.  (1)and (3) only D, (2)and (3) only
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DSEI2_01
Which of the following substances CANNOT conduct eltectricity?

A, PHs) B. PbBr{l)
C.  Cfgraphite) D. CH:CH:OH()
DSEl12_08

Silicon and carbon react to form silicon earbide. The crystal structure of silicon carbide is simitar
to that of diamond. Silicon carbide is very hard because

A. It has a high melting point.

B. Silicon atoms and carbon atoms form triple bonds.

C. Tt has a giant network structure with strang covalent bond.

D. Both siticon and carbon atoms have four outermost shel] electrons.

DSEI2_15

Which of the foflowing statements concerning an 31 and a B'Xe atom is/are correct?
(1)  They have the same number of protons,

{2)  They have different numbers of neutrons.

(3}  They have different numbers of outerinost shell electrons.

A, (Yonly B.  (2)only
C. (1)and (3)only D.  (2)and (3)only
DSEL3_01

Stlicon is an element in Group IV of the Periodic Table. The oxide of silicon has the chemicat
formula SiO2. Which of the following statement about silicon and its oxide is correct?

A, Silicon is a good conductor of heat.

B.  Silicon exists as simple molecules.

C.  SiOz is a hard material at rootn temperature.

D.  Si0O: dissolves in water to give an acidic solution,

DSE13_02

Suppose that element X has only two isotopes, ©°X
and %X, The graph (on the right) shows ilie relative
abundance of the two isotopes:

Which of the following is the relative atontic mass of

g

o0
S

relative abundanc (%)

X7 404 :

A 633 B. 635 20 LHHE-

C. 63.6 D. 640 o T
8330 653
isotope
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DSEI3_04

Seandium (Sc) is a metal. Scandium, in its compounds, exhibits only one oxidation number. The
chemical formula of scandium nitrate is Sc(NQO3)3. Which of the following is most likely to be the
chemical formula of scandium phosphate?

A, Sco(PO4s)s B. ScPO4
C.  Sc(POs)h D.  Sc(PO4)s
DSEI3 12

Both radium (Ra) and calcium (Ca) belong to the same group of the Periodic Table. Which of the
following statements is INCORRECT?

A. Radium is 2 good conductor of eleciticity in the solid state.

B. Radium atoms readily donate electrons to form Ra** fons.

C. Both radium and calcivm become tarnished after exposed to ait for some titme,

P.  Radimm is less reactive than caleium.

DSEl4_01

Which of the following atoms has the smallest number of neutrons?
A, ®Cu B. %Co

C.  Ni D, Fe
DSE14_02

Which of the following compounds has a giant ionic structure?

A, N0 B. UHNO;

C.  NCI D.  NH4NO;
DSEIS5_03

Element Q belongs to Graup H of the Periodic Table. It combines with element R to give an ionic
compound with chemical formula QsRz: Which group of the Periodic Table does R belong to?

A, Group III B. GrowpV
C.  Group VI D.  Group VII
DSEI5_15

Which of the following statements conceming 'atom’ is correct?

A.  All atoms do not carry net charges.

B. Mass is evenly distributed within an atom,

C. All atoms consist of protons, neutrons and electrons.

D. Torall elements, atoms of the same element have the sanie inass number.

DSEI5_35
1% statement 2" statement
The melting point of silicon is higher than The number of electrons in a silicon atom: is

“that of alufiiniug, T gradterthan that Tn an alaminium alom. 77
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DSEL6_02
Which of the following is the electron diagram (only clectrons in the outermost shell are shown} of
lithivm sulphide?

A LisE: B. [Li*[:8
¢ (LY E§P i b, [LETEST Tip]
DSEI7_01

Efements X and Y fornt an ionic compound with chemical formula X2Y. If the ion of X and ion of
Y have the same electronic arrangement, which of the following may this compound be?

A, Lithium oxide B, Aluminium oxide

C.  Potassimn sulphide D.  Maguesium chloride
DSEL7_16

Which of the following statements concerning helium isfare correct?

{I) Helium is chemically inert.

(2) Helium exists as diastomie molecules.

(3)  The outermost electron shell of a helium atont has an octet structure.

A (Donly B, (2yonly
C. (D) end (3) only D. (2)and {3) only
DSE18_02

Neon exists as a gas at room lemperature and pressure because

A. neon is chemically inert.

B.  neon molecule are monoatomic.

C. the attractive force between neon atoms is weak.

D.  the outermost electron shetl of a ncon atom has an octet structure.

DSE18_05

Quartz (Si02) is harder than dry ice (CO2) because

A, the atomic size of silicon is Jarger than that of carbon,

B. a silicon atom has more electrons than a carbon atom has,

G quarlz has a giant network strusture, but dry ice consists of discrete molecules,

D. the silicon-oxygen bond in quartz is strong, but the carbon-oxygen bond in dry ice is
weak,
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14, Fhe set-up below is used to shew that hexane (CgHy) containg carbon and hydrogen, Whatare Xand ¥ 2

[ » pump
DSEI9 01
Which of the following pairs of atomic numbers corresponds to elements with similar chemical
properties?
A. 4, 14
B. 8,18
C. 9,35 o Y
D. 19,38 cold water
X Y
DSEI9 02 A FhSO(s) fimewater
The set-up of an experiment is shown below : B. NaOH(s) bromine water
(e anhydrons CoCly(s) limewater
I D anhiydrons CuS0.(s) bromine water
it
DSE2021:
NayCr209(s) . . KMnOufs) 1 The melting point of a chemical species is 146 °C. It is soluble in water and the solution formed does not
filter paper moistened with X conduct electricity. Which of the following structures would this chemical species have ?
What can be observed afier the circuit is closed for a period of time ? )
A. IF X is dilute H2SOg, & purple patch migrates towards P, A glant fonic structure
. i B. giant metallic structure
B. If X is dilute H2804, a orange patch migrates towards Q. c giant covalent structure
(N I£X is ethauol, a purple patch migrales towards P D. simple molecular structure
D. If X is ethanol, an orange patch migrates towards X,
DSEI9 24 19. The composition by mass of element X in the compound KoXO4 is 26.8%. Which of the following
- " " statements concerning X is / are correct ?
1 staterent 2™ statement
Mercury has good electrical conductivity at Mercury has defocalized electrons. tRelttivelatomiclasses GRISOIKERI 1)
room femperature, (6] X is a transition metal.
) X is an element in Group VI of the Periodic Table.
DSE2020: @3) X is an element in the fourth period of the Periodic Table.
A, (1} only
2. Which of the following statements concerning quartz is correct ? B (2yonly
(e] {1} and (3} only

A Quartzis soluble in hexane, B ey

B. Quartz ists of 810, molecul

C. Quartz conducts slectricity by delocalised electrons,

D. Quartz is hard because it has a giant covalent network structure.

21 Which of the following solids has / have delocalised electrons in its / their structure(s) ?

3. What is the mass of oxygen in 24,0 g of CuSOy » SHLO(s) 7 .
(1) graphite

{Relative atomic masses : H=1.0, 0=16,0, 8= 32.1, Cu= 63.5) g; z:i:,c;n

62g
95g
3.8g
21.7g

(1) only
(2) only
(1) and {3} only
(2) and {3) only

vows
Taw>

S5 Which of the following ing francium (atomic ber = 87} is correct 7

dNg

Francium has & higher melting point than potassiomn.

Francium forms cations more readily than potassium.

Francium is a weaker oxidising agent than potassium,

Francium has a fewer pumber of oceupied electron shells than potassium,

GO
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Structural Questions ) In what way are the clectronic arrangements of the atoms of elements b and /
CE9%0_01b (D similar to each other?
(D  different from each other?

i (i)  Element d has a higher melting point than element c. Explain.
| !
3 e\}_‘ ': {iv)  Two clements in the above table have allotropes.
t E : 43 Explain the meaning of ‘allotropes’.
) Suggest what the fwo elements are,

Diagram I an allotrope of carbon Diagram II : sodium chloride (v}  Element e can form compounds with elements a and ¢ separately,
The two diagrams above represent part of the structure of an allotrope of carbon, and sodium ) Draw the electronic structures of these two compounds, showing the outermost
chloride at room temperature, electrons ONLY,

) Which of these lwo compounds has a higher melting point? Explain your answer.
® What type of bonding exists in each of the substances shown above? (10 marks)
(i)  State a condition under which each substance can conduct electricity. Explain your answers. CE92_01b

(iiiy  Why can metals conduct clectricity?
(i)  Name an allotrope of carbon other than that shown above, (1 mark)
{iv)  Which allotrope of carbon is used to CE92_03b
[63) make pencil lead? Neon, a monatomic gas, occurs naturally as a mixture of three isotopes. The relative abundance of
[#5) cut glass? these isotopes is tabulated below:
Explain your answers with reference to the different arrangements of atoms in these two Isotope WNe Zpe 2Ne
alfotroigs; Abundance (%) 90.52 031 007

(i) State the number of electrons in the outermost shell of a neon atom.
(ify  Explain why neon gas is monatotaic.
(ili)  What is meant by the term ‘isotope’?

(v) Do you agree with the statement: ‘sodium chloride cannot casily be changed into sodium
and chloride?’ Explain your answer.

2 mark:
{2 gaks) (iv)  Caloulate
i [$8] the relative atomic mass of neon.
a
= 5 mark
The following is a part of the Periodic Table: (5 marks)
= CED3_02b
s Physical properties of substances depend mainly on the types of binding force between their
I v v Vi Vil O 4 prop P Y » s
I It I 1 constituent particles,
Sec?nd i b (i)  Themelting points of diamond and tetrachloromethane are 3750°C and — 23°C respectively,
pcrfod Draw 3-dimentional diagrams for the structure of diamond and for a tetrachloromethane
Third ¢ d e f g molecule. Hence explain the difference in their melting points,
period (i)  Tntheir solid states, sodinm conducts eleciricit i i
3 'y but sodiwm chloride does not.
Referring to the lelters indicated in the above table, answer the following questions: Explai
xplain,
L 383 W : 0 ... Explain why tetrachloramethane does nat conduct electricity in liquid state, ...
[OJE¢)! What is the name for the family of cleiments of which b and fave members? R ) ‘
(7 marks)
71 72
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CE93_0da
The following table gives some information about W, X, Y and Z which represent particles of some
clements, These particles are cither atoms or ions.

Mass Atomic | No,of |[No.of [No.of
number | number | proton | electron | neutron

W 12 12 12
X 12 10 12
Y 35 i7

Z 17 17 20

® In which group of the Periodic Table should W be placed?
Explain your answer.

Gy M) What is the relationship between W and X?
2 Suggest a chemica! reaction which can change W into X.

(iii)  Molecules of Y and Z are botl: diatomic.

(1) Draw the electronic structure of a molecule of Y, showing electrons in the
outermost shells only.

(2) Do molecules of Y and of Z have the same chemical properties? Explain your
answer.

(iv) W can form a compound with Z. Calculate the formula mass of the compound formed.

(6 marks)
CE94_01
The table below lists some information about three metals X, Y and Z.
Metal X W Z
Atomic number 12 20
(a)-  To which group in the Periodic Table docs Y belong?
{1 marks}
CEY%4_07b
The table below lists some physical propoerties of lead, bromine pnd lead(IT) bromide.
Lead Bromine Lead(1l) bromide
Mclting point 328°C -7C 370°C

Electrical conductivity in the solid N X .
Conducting Non-conducting | Non-conducting

state
Blectrical conductivity in the

Conducting | Non-conducting

liquid state

13

0] Explain the difference in melting points between bromine and tead(tl) bromide.

@)  Explain the difference in electrical conduetivity between lead and lead(ll) bromide in the

solid state.

i) Will lead(1T) bromide conduct electricily in the liquid state?

Explain your answer.
(5 marks)

CE95_02
In each of the following groups of substances, there is ONE substonce which is different from the

others in terms of their properties. In each group, identify the substance which is different from the
others and explain your choice.

(a) argon, fluorine, hetinm, ncon
(2 marks)

CE95_04
“When atoms combine, they tend to attain noble gas electronic structures.”

Discuss how atoms can attain the noble gas electronic structures. in your answet, you should give

suilable examples and the electronic structures of the products formed.
(8 marks)

CE96_07a
The boxes below show some information about two atems, hydrogen (H) and deuterium (D):

Mass pumber —» | 1 Mass aimiber — | 2

H D

Afomic number = | 1 Atomic number — | 1

(i) Suggest a term to indicate the relationship between a hydrogen atom and a deuterium atom,
(i) State the number of neutrons in a deuterium atom.
(i)  Deuterium reacts with oxygen in the same way as hydrogen.

2D (g) + 02(g) — 2D:0(1) AH is negative
The product of the reaction is known as “heavy water”.

()] Explain why deuterium reacts with oxygen in the same way as hydrogen.

2) Draw the electronic structure of “heavy water™, showing electrons in the outermost
shells ONLY.

3) What is meant by *AH is negative’?

@) ‘What is the formula mass of ‘heavy water’?

{6 marks)
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CE98 01
Lithium is a group I element in the Periodic Table. It occurs naturally in two isotopic forms. The

relative abundance of the each of these isotopes is shown in the fable below:

Isotope SLi TLi
Relative abundance (%) 74 92.6

(a)  What is the meaning of the term *isotope’?

(b)  Calculate the relative atomic mass of lithium.
(3 marks)

CES9_04 i .
With the help of electronic diagrams, describe the formation of magnesium chloride and

tetrachloromcthane from atoms of relevant elements. State, with explanation, which of the two

compounds has a higher melting point,

(9 marks)
CE99_06a
(i)  Draw the electronic diagram of water, showing electrons in the outermost shells only.
(1 mark)
CE00_01
Six compounds are classified into two groups as shown in the table below:
Gas Solid
Ammonia Tron{111) oxide
Carbon dioxide Magnesium oxide
Nitrogen dioxide Potassium oxide
Reclassify these compounds into two groups accotding to
(a)  one of their physical properties, and
(2 marks)
(b}  one of their chemical properties.
(2 marks)
CE00_02
The table below lists some information about four elements, W, X, Yand Z:
Elemeat Atomic number Relative atomic mass
w 16 32.4
X 18 39.5
Y 9 39.1
z 20 40.1
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{a) What is the meaning of the term ‘relative atomic mass'?

()] State, with explanation, which of the above elements
() should be stored under paraffin oil,

(i) is used to fif! a light bulb.
(6 marks)

CE00_08¢
State whether each of the following statements is true or false, Explain your answer in each case.

) The melting point of sodium chloride is much higher than that of methane because the jonic
bonding in sodium chloride is much stronger than the covalent bonding in methane,

Note: methane is a simple molecule.

(2 marks)
CEQ1_07
(¢)  The photograph below shows a diamond ring:
18-carat gold diamond
6] Explain why gold and diamend each has a high melting point.
{2 marks)

CEO1_08a
A part of the Periodic Table is shown below:

Group
i n [ v v Vi VIl 0

2! Li Be B (o4 N e} F Ne
Period 3 Na | Mg | Al Si p s Cl Ar
q K Ca Br Kr
5y Xe

(i) Across a period, the elements demonstrate a gradual change in some of their physical
properties. State ONE such property.

(iv)  Xenon (Xe) is a Group 0 element, State, with explanation, what will happen if a balloon
.. Billed with xenon is released from the top of atower,

(2 marks)
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CE02_06a
(ili}  Explain why molten mognesium chioride can conduct electricity.
(1 mark)

CE02_06b
Maghesium occurs naturally in three isotopic forms. The relative abundance of each isotope is
showa in ths table below:

Isotope Mg BMg ¥Mg
el 78.6 10.1 1.3
abundance(%) ! ’ '

{iy  State the meaning of the term “isolopes of an element’.

(i)  Calculnte the relative atomic niass of magnesium,

@iy Is it possible to separate the isotopes of magnesium by chemical means? Explain your
answer.

(4 marks)

CE02_08b
Both carbon and silicon are Group 1V elements in the Periodic Table.

(i) Draw the electronic diagram of a carbon dioxide molecule, showing electrons in the
outermost shells only.

(i)  Explain why carbon dioxide can be used in fire fighting,

(iii)  Explain why catbon dioxide is a gas, whereas silicon dioxide is a solid at room temperature
and pressure.

(iv) @ Suggest ONE use of sificon,

(8 marks)
CE03_03
(a)  The atomic numbers of sulphur and chlorine ate {6 and 17 respectively.
Draw the electronic diagrams of the following atoms:
D sulphur atom
(ii) chlorine atom
(2 marks)

(b)  Chlorine reasts with sulphur to form a compound with relative molecular mass of 135.2.
The compound contains 52.5% of chlorine by mass.
)] Deduce the molecular formula of the compound.
(i) Draw the electronic diagram of the compound, showing electrons in the outermost
shells only.
{Relative atomic masses: §=32.1, CI=35.5)
(5 marks)
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CE03_07a
The set-up shown below is used to investigate the electrical conductivity of fead (1I) bromide.

bulb —z

inert electrode Y inest electrode X

#pp—lead(IT) bromide

heat
When the lead(Il) bromide becomes molten, the bulb lights up.

(iify  State what will happen to the bulb when heating is stopped and the molten tead(11} bromide
is allowed to cool down gradually to room temperature,
Explain your answer.
(3 marks)

CED4_05
Nn20, MgO, Si0z and SO; are oxides of Period 3 elements in the Periodic Table, Discuss how the
melting points of these oxides are related to the bonding and structure.
(9 marks)

CE04_0%a
A portion of the Periodic Table is shown below:
Group

I 1 il v v VI VI 0
Perfod 2 Li Be B c N o] P Ne
3 Na | Mg | Al Si R S Cl Ar
4 K Ca Br

(i) Identify ONE semi-metal in the above table.
(i)  Suggest why Group 0 clements seldom form compounds.

(iif)  Using aluminium as an example, describe the bonding in metals. Hence, explain why metals
are ductile.

(iv}  Which metal and non-metal in the above table woutd react most vigorously with each other?

’
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v 1) The atomic number of bromine is 35, The electronic arrangement of a bromine
atom can be represented as 2, 8, x, y. What are the values of x and y?
) At 5°C, the reaction of bromine with sodium hydroxide solution is similar to that
of chlorine with sodium hydroxide solution.
Write a chemical equation for the reaction of bromine with sodium hydroxide
solution at this temperature.
(8 marks)
CE05_01
(@)  Calcium js an element in Group II of the Periodic Table.
6] Calcium reacts with nitrogen to form calcium nitride, which is an fonic compound.
Draw the electronic diagram of calcium nitride, showing electrons in the oufermost
shells only.
(ii) Suggest a test to show that marble is a calcimin-containing substance.
(3 marks)
(by  Strontium (Sr) is another Group H element. It exists in several isotopic forms.
i) What is the meaning of the term ‘isotope’?
() Strontium-90 (°Sr) is a radioactive isotope of stronfium, and is one of the

dangerous by-products of nuelear fissfon,
Complete the table below by providing the refevant information for a 5y atam.

Number of protons Number of neutrons

”SI'
(2 marks)
© @ State the similarity between a calcium atom and a strontium atom in terms of
electronic arrangement.

(i) Children’s teeth require a large amount of calcium to grow. Scientists found that
in areas where nuclear weapon tests were conducted above the ground, children’s
feeth contained a higher level of *Sr,

Suggest a reasan for the findings of the scientists.
(2 marks)
CE087_01

A is a compound formed from oxygen and magnesium, while B is a compound formed from oxygen
and fluorine.
(a)  Draw the clectronic dingram of 4, showing electrons in the outerniost shells only.

(1 mark)
(b)  Draw the electronic diagram of B, showing electrons in the outermost shells only.

(1 mark)
(¢)  Compare the melting poinls of A and B. Explain your answer.
- (2 tatks)
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CE08_01
T, X and Z are three elements in the Periodic Table, with the sum of their atomic numbers equals
to 38. Moreover, both T and X are Group VII elements, while the atomic number of T is smaller
than that of X.
(a) What ate elements T, X and 27
(1 mark)
(b)  Draw the electronic diagram of the compound formed from T and X, showing electrons in
the outermost shelis only,
(1 mark}
(c) Discuss, with explanation, the electrical conductivity of the compound formed from X and
Z with reference to the type and property of the particles in it.

(2 marks)
CE08_02
Boron occurs nafurally in two isotopes, '°B and !'B.
(@) What is meant by the term ‘isotopes’?
(1 mark)
(b)  With reference to the Periodic Table, caleulate the percentage abundance of ' B in nature.
(2 marks)

(¢)  'BCH and 'BCl; are compounds formed respectively from the two isotopes of boron with
chlorine. ""BCly reacts with water to give white fumes. State, with explanation, the expected
observation when 'BCl; is added to water.

(1 mark}

CE09_09
Discuss respectively why electrical conductivity and melting point differ among sodivm chloride
(NaCl}, sodiumn (Na) and chiorine (Cly).
{9 marks)
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CE!_03
Graphite is a form of earbon and can be used to make pencil cores and electrodes. There are layers
of carbon atoms in the structure of graphite. In each layer, each carbon atom is linked to other
carbon atomis by covalent bonds. Moreover, delocalized efectrons exist in the layers, while van der
Waals’ forces exist between the layers as shown {n the diagram below:

van der Waals' fdrce delocalized elecirode

1
covalent bond eatbon aten

(@)  Answer the following questions according to the information given above,

(i) Bxplain why the graphite used to make pencil cores can be easily detached to form
markings on paper.
(if) Explain why graphite can be used to make electrodes.
(2 marks)

(b)  Lead metal can also be used to draw niarkings. With reference to the bonding of Jead,
explain why using lcad to make pencil cores is not as good as using graphite, '
’ (2 marks)
(¢)  Diamond is another form of carbon, With reference to the bonding and structure of diamond,
explain why diamond is so hard,
(2 marks)

CEl1_08

Write an essay on how the position of an element in the Periodic Table is determined by the

electronic arrangement of its atomy, and how this position determines the types of chemical

bondings the atom might form, ]
(9 marks)

ALS6(1)_0ta
(i) Write down the number of neutrons, protons and electrons in one atom of carbon-12, 2C,
and ine one atom of carbon-13, PC.
(1 mark)
(i) The isotopic mass of C is 12,000 atomic mass (a.m.u.). Calcufate the mass, in kg, of { mol
of $2C atoms.
(1 aam.u. = 16605 x 10- kg; Avogadro constant, &, = 6,0221 x 102 mol™")
(2 marks)
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(iii)  The following data were obtained from the mass spectrum of a carbon-containing compound:

Ton Mass / a.m. Relative iniensily
2c 12,000 100.00
LR 13.003 112
Using the above data, caleulate the relative atomic mass of carbon,
(2 marks)
AL98() 01 (modified)
(a) Dras the clectronic diagram of BFs.
(1 mark)

(b) B reacts with NHj to form an adduct, BF3«NHs. Account for the formation of the adduct and
draw its electronic diagram,
{3 marks)

ALI8(I1)_02 (modified)
The structures of two allotropes of carbon, diamond and graphite, are shown below.
0.142 nm

0.154 om

dinmond graphite

(a) Comment on the three different carbon-carbon distances as indicated in the above structure,

(3 marks)

L) With reference to the above structures, explain why diamond is hard whereas graphite is
soft enough to be used as lubricant.

(3 marks)

ALS9(H) 01
Account for the statement that “At 298 K and 1 atm pressure, carbon dioxide is a gas wheteas silicon
dioxide is a solid”.
(1.5 marks)
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ALOO(D_0t
The diagrams below show the smangement of atoms, ions or molecules in four crystalline
substances: graphite, ice, iodine and sodium chloride.
(a) Write the name of the substance of each slructure in the space provided.
(b) Label, on the diagrams, the types of interaclions that are present in these substances.

0] @
0\0,0/ ; § OV"‘O_'O
'i T
o 5
%,‘I C ;0 W

L. i
. i
O*z L

o)
[o:N

{6 marks)

ASLO1(1)_05 (modified)
X is an element in Period 3 of the Periodic Table. The structures of X and one of its oxides are
shown below.

»
1
i
:
l}
1
i

O = oxygen

(a)  Suggest, with explanation, what element X is.

(2 marks)
(b}  Giveoneuse of X and one use of its oxide.

) (2 marks)

© @) Draw the three-dimensional structure of the chloride of X.
(1 mark)
(i) When the chloride of X is added to water, a white, State the expected observation

and write the chemical equation for the reaction involved,
: (2 marks} -
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ALO2(1) 03
CO; and Si0; are oxides of Group IV elements. Account for the fact that CO; is a gas while Si0;
is a high melting solid under roon: temperature and atmospheric pressure.

(2 marks)
ASL03(1)_67
Carbon, germanium and lead are elements in Group IV of the Periodic Table.
(a)  Diamond and graphite are allotropes of carbon.
) Draw their three-dimensional structures.
(2 marks)
(i) With reference to their structure, compare the hardness of diamond and graphite.
(3 marks)

(b) Germanium has the same structure as diamond. Which of these substances has a higher
melting point? Explain.

{1 mark)

(6)  Suggest why the density of lead (11.3 g em™?) is much higher than that of germanium (5.3
gem™)

{2 marks)

ASLO4(I)_01 (modified)
(a) Write the electronic arrangement of a copper atom.
{1 mark)
()  Copper occurs naturally in two isotopic forms, ®*Cu and #Cu. Estimate the relative
abundance of each isotope, and show how the answet is obtained.
(2 marks)
©) Deseribe the bonding in copper. Henee, explain why copper is an electrical conductor.
(3 marks)

AL0A(I)_02
Consider the noble gases, He, Ne, At Kr and Xe. Sketch a graph to show the variation of bailing

point of these noble gases and account for the variation,
(2 marks)
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ASLO4(]) 06
(@)  Explain the following observation:
‘At 298 K and | atm pressure, catbon dioxide is a gas whereas siticon dioxide is a solid.’

(2 marks)

(b)  Which of the following diagrams, X or ¥, represents the structure of silicon dioxide in solid
state?

{1 matk)

(c) With reference {o its structure, explain why silicon dioxide can be used as abrasive.
{1 mark)
(d)  Dry ice can be used in packaging ice-cream. Suggest TWO advantage of using ice over
using ice in packaing ice-creant.
(2 marks}

ALO5(D)_01 (nodified)
Describe the interaction among the entities in each of the following species:
{a) Argon gos (b) Zincmetal (¢} CaFzcrystal
(4.5 marks)

AL06()) 81 (modified)

The table below lists the melting points of three oxides of the Period 3 elements:
Oride NaxO ALO; S0,
Melting point / °C 920 2040 —75
Accotnt for the large difference in the melting points of the three oxides

{3 marks)

ALOG(I)_02 (modified)
Draw a diagram to show the three-dimensional atrangement of carbon atoms in graphite, and
indicate the interactions between the carbon atoms.
(2 marks)
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ASLOG(D)_05
Silicon (Si) and germanium (Ge) notmally have the same crystal structure, as shown below:

(a)  Identify the type of erystal structure of silicon and germanium,
(1 mark)
(b)  Explain which of these two elements has a higher melting point,
(2 marks)
(¢)  Explain why silicon(1V) oxide has a higher melting point than silicon{TV) chioride in terms
of their struclures.
{3 marks)

ALOR(ID)_01
Both sodium and chlorine are efements in Period 3 of the Periodic Table. At room temperature and
atmospheric pressure, Na,O is a solid with a very high melting point whereas ChO is a gas.
Account for this difference in property between Na20 and CLO.
(2 marks)

ALO8(I)_04 (modificd)
Diamond and graphite show a marked difference in electrical conductivity. Account lor their
difference in clectrical conductivity in terms of bonding and structure.
(3 marks)

ASLO8(LI) 04 (nodified)
Account for the following observations:
The melting point of potassium bromide is lower than that of sodium bromide,

(2 marks)
ALO9(D)_03

Selenivum (Se) is an element in Group VI of tle Periodic Table.

(a) Selenitm occurs it nature in six isotopes with the Mass number | % abundance
percentage abundance of each isotope given on the right. 74 0.9
Calculate the relative atomic mass of selenium. 76 9.0

(2 marks) 77 7.6

(b) Selenium dioxide, S¢O;, has a melting point of 315 °C. 78 235
It does not conduct electricity in both solid and molten 80 40.8
state. Deduce the type of bonding and structure of S¢0,. 82 9.2

(2 marks)
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ALO9(I1)_03
Account for the following:
“Under stress, metals deform but their ionic salts fracture.”
(2 marks)

ALI12(IE}_08
{a) The structure of graphite is shown below:

Describe the bonding and slructure of graphite. Hence, explain why graphite is considered a
sofl material,
(4 marks)
(b) Graphene is a flat monolayer of catbon atom tightly packed into a two-dimensional
honeycomb lattice. It is the building block for graphite, Graphene can be isolated from graphite
by using adhesive tape.
(i}  Suggestwhy graphene is considered a very strong material,
{1 mark)
(ii) Scientist anticipate that graphene, after appropriate fabrication, can replace steel in
making cars. Apart from strengih consideration, suggest ONE reason why graphene can
be a better material than steel in making cars.
(1 mark)

ALI3(ID)_05
Caleium and radium are elements in Group II of the Periodic Table,
(8  Would the melting point of redium be higher or lower than that of calcium? Explain.

(2 marks)
(b)  Account for the difference in reactivity of Ca(s) and Ra(s) with water,
(2 marks)
{¢) Predict, with explanation, the reaction of RaCly(aq) with HaSOu(aq).
(2 marks)
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ALI13(i1)_08
Both arsenic and bromine are elements in Period 4 of the Periedic Table. They form fluorides with
chemical formulae AsFs and BrFs respectively.
(b)  Given: BrFs and AsFs react according 1o the following equation:
BtFs + AsFs = BiF¢' + AsFe
Comment on the electrical conductivity of liquid BrFs and that of a mixture of BrFs and As¥s.
Explain your answer.
(2 marks)

DSEL1SP_01
State whether each of the following statements is true or false. Explain your answer in each case,
{a) The melting point of sodiom chloride is much higher than that of methane because the jonic
bonding in sodium chloride is much stronger than the covalent bonding in methane.
(2 marks)

DSE118P_07
Complete the table below by
(a) drawing a three-dimensional diagram for the structure of each solid substance, and

(3 marks)
(b)  giving an explanation of whether the solid substance is an elcctrical conductor.

{3 marks)
Solid Three-dimensional diagram for the Explanation of whether the solid
substance structure of the solid substance substance is an electrical conductor
Diamond
Graphite
Caesium
chloride

DSE12PP_03

(@) Nitrogen reacts with to give mag; nitride (MgaMNa).
(i) Draw the electron diagram of magnesium nitride, showing electrons in the ottermost

shells only,

(1 mark)
(b) Consider the nitrogen compound NCI; .
(i)  Draw the clectron diagram of NCl, showing electrons in the oulermost shetls only.
(1 mark)
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DSE12_01
Neon occurs naturally in three isotopes with the abundance of each isofope shown in the table below;

Isotope Abundance / %
®Ne 90.48
*INe 0.27
2Ne 9.25

() What is meant by the term ‘isotope’?

{1 mark)
(b) Caleulate the relative atomic mass of neon.
(2 marks)
(c}  Give one daily application of neon, '
(1 mark)
(d) Explain why the boiling point of neon is lower than that of oxygen.
{2 marks)

DSE13_0t
Water is the most abundant compound on the Barth’s surface, It is very important to fife on Earth.
(2) Draw the electron diagram for a water molecule, showing electrons in the ontermost shells
only.
{1 mark)

DSEI3_02 .
Both BF; and NH; exist as simple molecules,
(¢}  BF; reacts with NHj to give F;BNH3. Describe the bond formation between BF3 and NH;.
(2 marks)

DSE13_08
Both caesium (Cs) and sodium (Na) are elements in Group I of the Periodic Table. Caesium reacts
with chilorine to form caesium chloride.
(a)  Write the chemical equation for the reaction caesium with chlorine.

(1 mark}
(b)  Solid caesinm chioride has a giant lonic structare.
(i) Draw a diagram to show the striicture of cacsium chioride,
(1 mark)
(it} Explain why solid caesium chloride is brittle.
(2 marks)
(©)  Predict, with ONE reason, whether sodium or caesium is more reactive towards chloride.
(1 mark)
89

DSEI3_13
Lithium, beryllium, carbon {graphite) and nitrogen are clements of the second period of the Periodic
Table. Arrange them in increasing order of melling point, and explain the order in terms of structure
and bonding.

(4 marks + 1 mark)

DSE{4_01
Graphite is a form of carbon and has a layer structure. Graphene is an individuat single layer of
graphite. Their stritctures are shown below:

LS
SR

°§o~‘°'9§3°'9¢—4'°
TR
graphite graphene

{8) Thin sheets of graphene can be easily pecled off from graphite using adhesive tape.
(i)  Explain why graphenc can be easily peeled off.
(1 mark)
(i) Explain whether graphene can conduct electricity,
’ (1 mark)
(iiiy Draw the electron diagram for a molecule of the compound formed by complete
combustion of graphene, showing electrons in the oufermost shells only.
(I mark)
(b) Based on the fact that graphene can be easily peeled off from graphite, a student concluded
that graphite should have a low melting point due (o its layer structure. Explain whether yon
agree with this conclusion,
{2 marks)

DSEL5_0!
Argon and chiorine are elements in the same period of the Periodic Table.
(a) Draw e electron diagram for n molecule of argon, showing electrons in alf shells.
{1 mark)
(b)  What is the type of intermolecular force in chlorine gas?
{1 mark)
(¢) Complete the table below by stating the natural source and the method of extraction fromt the
source for each element,

Element Naturat source Methiod of extraction

Argon

Chlorine

(4 marks)
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DSEIS_10
(a) For each of the oxides below, draw its electron diagram (showing electrons in the outermost
shefls only), and stat its behavior in water.

{i) NaO
(2 marks)
(i) ChLO
(2 marks)
DSEI6 0t
Refer to the following information of phosphorus (P) and chlorine (Cl).
P Ci
Atomic number 15 17
Relative atomic mass 31.0 35.5
(&)  State the electronic arrangement of a phosphorus atom.
(1 mark)

(L) Al chlorine atoms have the same atomic number. Bxplain why some chlorine atoras have
different mass numbers,
(1 mark)

DSEL6 02
‘The set-up of an experiment for studying the movement of ians is shown below.

. X;

N\ K5Fe(CN)s(aq) [component of rust indicator
consisting of K*(aq) and Fe(CN)¢>~(aq)]

FeSO4(aq)
filter paper soaked with KaSOu(aq)

(a) Explain why the fiiter paper is soaked with K2804(aq) instead of water.
(1 mark)
(b)  State the color of FeSC4(aq).
(1 mark)
(¢)  Explain what would be observed around the middle of the filter paper when the circuit is
closed for a period of time.
(2 marks)
(dy The experiment is repeated, but the two poles of the cells have been reversed at the very
boginning. Explain what would be observed around the middle of the filter paper when the
circuit is closed for a period of time.
(2 marks)
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DSEL6_04
Consider the molecnles CO,, CS; and CH:Br,,
{c)  Supggest why, under room temperature and pressure, CO; is a gas but CSz is a liquid.

(2 marks}
DSEl6 08
Consider the experimental set-up shown below:
— ]
light buib
catbon electrode X carbon elecirode Y
S1Bra(s)
heat
(a} In the above experiment, the bulb lights up when the SrBra(s) becomes molten.
(Atomic number of Sr = 38)
(i) State the observation at carbon electrode X.
(1 mark)
(i) Wrile a half equation for the change that occurs at carbon electrode Y.,
(1 mark)

(b)  Explain why the experiment should be performed in a fume cupboard.
(1 mark)

DSE17 01
Barium (Ba) is an element in Group II of the Periodic Table. Its chemical properties are similar to
those of calcium.
(a) Describe the bonding in barium.
(2 marks)

DSE17_03
Answer the following questions.
(©)  Describe the formation of dative covalent bond using HyO" as example.
(3 marks)

DSE17 08
Combustion of petrol increases the concentration of carbon dioxide in the atmosphere, and may
contribute to global warming. Combustion of petrol also enits poisonous air pollutants.
(b) Draw the slectron diagram for a molecule of carbon dioxide, showing electrons in the
outermost shell only.
(I mark)
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DSEZ20_0labciii

4 The table below shows some information of elements Y and Z.

DSEI8_(1
Lithium occurs naturally in two isotopes, *Li and "Li, It can forni lithium nitride (Li;N) when
bugnt in air :
(@) () Calculate the percentage sbundance of SLi in nature.

Atomic mamber 35 53
Number of sccupled electron shells In the atoms

(Relative atotnic mass: Li = 6.9) Number of electrons in the outermost shell in the atoms 7 7
(2 marks) {a) State the clectronic arrangement of an atom of ¥,

(i) Draw the electeon diagram for lithivm nitcide, showing efections in the oufermost

shells only, {1 mark)
{1 mark)

{b) Draw the electron diagram for a molecule of Z, showing ELECTRONS IN THE OUTERMOST

SHELLS only,
DSEL9_0I {c) An experiment for ¥ and Z is performed as shown in the set-up below, Dilute hydrochloric acid

The table below shows some information of three atoms:

is added to the K,80; crystals, then the whole set-up is covered with a lid.

()

Number of protons | Number of clectrons | Number of neutrons
Protium i ! 0
Deuterium i { 1 ——— transparent hox
Oxygen 8 8 8 Q
(8) Explain why protium and deuterivm are isolopes. ' ‘ l
(1 mark) Costainer {1} (=) R Container (2) :
3 2 » 2 > 1 ;
(b) Deuterium can be represented by D. It reacts with oxygen as shown in the equation aqueons solution of ¥ = S EE- aqueous solution of Z
el {reddish brown} {pafe brown)
2D + 0 — 2,0
Draw the clectron diagram for a D20 molecule, showing ELECTRONS IN THE R ;
OUTERMOST SHELLS only. ks
(1 mark) i {c} () K80, crystals react with ditute hydrochloric acid to give sulphur dioxide gas. Write ¢
(¢}  Asmall piece of sodium metal is placed into fiquid D20 at room conditions. chemical equation for the reaction, showing all state symbels,
(i)  State TWO expected observations. {ii) State the expected observation in Container (1) and write an ionfe equation for the
(2 marks) resction involved,
4y Witteitiexchermivaiicqyalioniozihie eedlion fseliet (i) It is expected that the observation in Container (2) is similar to that in Container (1).
(1 mark) Suggest & reason for this expectation based on electronic arangement.

DSE19_02
Sodium chioride crystal has a giant {onic structure,
{a)  The diagram below shows a part of the structure of sodium chloride crystal with some fons

missing,
P-.......:Zy.......,..u
)2
=i
(.) =Na*
¢ =Cl-
............ Loy

Complete the diagram by using e asNa' lonand O as Ci~ ion,

33

DSE20_03bi,iii

{b) H.NBH; has a stracturs similar 16 that of ethane. Its electren diagiam is showr below (showing
elegirons i the outermost shells only).

)

¢

Which of the HeB, B~N and N-H bonds would be dative covalent bond{s) ¥ Explain
FOur answer.

Under suitablo conditions, H;NBH,; can decompose into boron nitride and hydrogen. The
structure of solid boron nitride is similar to that of graphite. Draw the structure of ONE
LAYER of solid boron nitride (Note : B and N are in ajternate positions).
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DSE21_01(a) 6.

(a) Draw the electron diagram for a C;Ha molecule, showing ELECTRONS IN THE QUTERMOST
SHELLS only.

DSE21_03(@),®).(c@

=18 Silicon occurs naturaily in three isotopes with the abundance of each isotope shown in the tabie below !

Isotope Abundance / %
2Si 92.20
| 284 x
053
{a) What is meant by the term ‘isotope’ ?
(o) Caleulate x.
(Relative atomic mass : $i = 28.1)
{c) Silicon dioxide is an oxide of silicon.
{i) Explain why siticon dioxide has a high melting point.

7.

18.

Copper(II) phosphate is insoluble in water, What is the number of moles of Cu?*(aq) ions remaining in the

solution of the resulting mixture when

A. 0.00
B. 0.01
C. 0.02
D. 0.03

A white solid does NOT dissolve in b
this solid be ?

A. Pb(NOs),
B. Zn(OH),
C. MgS0,
D. CaCO;

6.54 g of zinc granules are added to 100.0

0.04 mol of CuClz(aq) is mixed with 0.02 mol of Na;PO4(aq) ?

oth water and excess aqueous ammonia. Which of the following m

cm’ of 1.0 M AgNOs(aq). After the reaction has completed,

which of the following statements is correct ?

(Relative atomic masses : Zn = 65.4, Ag = 107.9)

A. Some zinc granules have reacted and no silver ions remain in the solution.

B All the zinc granules have reacted and no silver ions remain in the solution.

C. All the zinc granules have reacted and some silver ions remain in the solution.

D The mass of the zinc granules reacted is equal to the mass of the solid product formed.

Which of the following pairs of substances, when mixed, would release hydrogen gas ?

(1) copper and concentrated HCl(aq)

2) iron and H2SO04(aq)
3) calcium and NaOH(aq)

A. (1) only
B. (2) only
& (1) and (3) only
D. (2) and (3) only
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B Todine is a halogen. It can form potassium iodide and hydrogen iodide.

(@)

(®)

©

@

(e)

Name the relationship between 271 and *231.

(1 mark

The electronic arrangement of an iodine atom is 2, 8, x, 18, y. What is x ?

(1 mark

Draw the electron diagram for potassium iodide, showing ELECTRONS IN THE OUTERMOST
SHELLS only.

(1 mark)

Suggest why an aqueous solution of hydrogen iodide can conduct electricity.

(1 mark)

In terms of bonding and structure, explain whether potassium iodide or hydrogen iodide would have
a higher melting point.

(2 marks)

The diagram below shows an experimental set-up in which a metal oxide X20(s) is decomposed upon strong
heating. A silvery metal X and a colourless gas Z are formed.

X20(s)
heat

(a) State what Z is and suggest a test for it.

(2 marks)

(b) When 3.028 g of X,0(s) is completely decomposed, 2.819 g of metal X can be obtained.

(i) Calculate the relative atomic mass of X.
(Relative atomic mass : O = 16.0)

(i) Suggest what X is.

(3 marks)
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Consider the molecules H,0, BF3 and SFé.
(a) H,0 molecules can form H3O* ions.

(i) In each of the following boxes, draw the electron diagram (showing ELECTRONS IN
THE OUTERMOST SHELLS only) for a suitable chemical species to show the formation
of a H;O" ion.

+
(1R 0 g
P — D
(ii) Describe the formation of dative covalent bond using H;O" as an example.
(3 marks)
(b) Explain whether the boron atom in a BF; molecule has an octet structure.

(1 mark)

10. At room conditions, H,02(aq) would decompose into 0,(g) and H20(l) very slowly in the absence of
MnO;(s). An experiment was performed as shown in the set-up below :

( HzOz(aq)

500 cm® measuring cylinder —

MnO(s) + detergent solution

When 10.0 cm® of 3.00 M H202(aq) was mixed with a small amount of MnOx(s) and detergent solution at
room conditions, Oz(g) started to be released rapidly and foam was produced. The MnOx(s) remained
chemically unchanged at the end of the reaction.

(a) Write a chemical equation for the decomposition of H202(aq).
(1 mark)
(b) Explain how manganese illustrates a characteristic of transition metals according to the results of
this experiment.
(1 mark)
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Marking Scheme g
McQ _
CE90 02 D CE90_03 (0 04 A 25 D '
CE90 26 C cB91_0! B CE9L 02 A CE®202 D ?
CE92Z 03 C CE92_04 A CE92.30 A CER2 45 C i
ceo3 ol D CEO3 02 B CE93 23 D CES4 0l C

CE94 02 B CE94_03 A CE94.36 A CE94 46 B

CE95.01 A CE95_02 D CE95. 03 A CE9s 66 C

CE95 06 A CE95_26 B CE9S 34 A CES5 39 A

CE9 01 C CE96_52 B CE96 03 A CES639 A

CE96 44 C CES6_45 B CE96 50 -~ C CEST.01 D

CE9702 B CE97 03 D CE97.05 B CE97 30 C

CE98 6! D CE98_(8 B C98 33 B CE98 45 A

CE99 05 D CES9_ 01 B CE99_i1 A CE® 19 B

CE99 34 D CE99_39 c CES9 46 A CE00 01 B

CEQD 07 € €1100_09 D CEOD_I7 B CE00 34 D

CEG0O 39 D CEO0_42 D CE00 46  C CEOIO1 D

CEI_07 A CEO1L 18 B CEOl 20 B CE01 37 D

CEOL 42 A CEOI4% D CE02 0t C CEoz28 A

CEO236 D CE02 46 A CE02 49 A CEO3 01 C(64%)

CE03 12 B(88%)  CE03 25 D(57%) CE03 46  B(59%) CEOSSP_03 B (67%)

CEO05SP_16 D CEOSSP 31 A(60%) CE03 01  C(67%) CE0402  D(59%)

CE04_16  B@47%)  CE04_23 C(84%) CE0430  A(@d5%) CE0A 3 B (64%)
CE05.03  B(67%)  CBOS_06 D(76%) CE05.07  C(67%) CE0S 09  B(53%)
CE05 13 D(70%)  CE0S 27 B(66%) CEO6_01 D{68%) CE06.02  D{(53%)
CEG6_04  B(72%)  CE06_05 B(59%) CE0606  C(79%) CRO6_I4d B (37%)
CRO6 24  D(54%)  CEO7_03 D(52%) CE07_12 D(80%) CEO7_13  A(66%)
CEo7_18 B (64%)  CE07_28 C(1%) CE07 20  C(82%) CEV 43 A(Q24%)
CE08 02 D (76%)  CE08_I8 D(49%) CBO8_I9 B@3%) CE0B 46  B(63%)
CE09 01  C(71%)  CE09_07 D(63%) CE09_18  A(79%) CE09_19  C(1%)
CE(9 22  D(17%)  CE09 28 B(48%) CEI0_01 A(S3%) CEIG_13  D{53%}

CEl0.17  B(83%)  CEli_0} D{92%) CEILI_02 B@85%) CEII03  C(16%)
CEI{ 31  D(58%) ALIO() 03 D DSENISP 07 A DSEHISP_IL C
DSBIISP 22 D DSEIISP 24 C DSE{ISP_36 C DSE{2PP_01 B
DSEI2PP_03 A DSEL2PP_ 04 D DSEI2PP_i5 D DSE12PP_18 A

DSE12_0t D (71%) DSE12_08 C(94%) DSEI2_1S D (63%) DSEI3 01 C(70%)
DSEI1 02 C(02%) DSEI304 B(62%) DSEL3_12  D(0%) DSBIOL  C(H4%)
DSEi4_02 D (75%) DSEt5_03 B(73%) DSEIS_is A (60%) DSEI5_35 B (69%)
DSE{6_02 C(88%) DSEL7_01 C(58%) DSEI7_16 A (66%) DSEI8_02 C(70%)
DSE18_05  C(80%) DSE19_01 (] DSE19_02 A DSE19_24 A
DSE2020: 2_D,3_C,5_B,14_C

94

Provided by dse.life




Structurai Questions
CE99_01b

M

carbon: covalent bond/ weak van der Waals® force
sodiwm chioride: jonic band

(i)  carbon (graphite): can conduet electricity in solid state.
[Do NOT accept: powder state, molten state and at high temperaturc]
becatise of the presence of mobile (delocalized) electrons between the carbon Jayers.
sodiuny chloride: can conduct electricity in molten/ liquid state/ in aqueous solution
because the ions become mobile in liquid state
(i)  diamond
(iv) (I}  graphite (diagram I)
because the layers of carbon atoms can slide casily
{2}  diamond
because the carbon atoms are strongly bonded to form a giant structure
() Agres, because it requires a lot of energy to melt NaCl in the faboratory.
OR, Disagtee, because melting NaCl js easy in industry, followed by
electrolysis of molten NaCl to fornt the elements.
OR, Disagree, because the electrolysis of brine (conc, NaCl) solution using
mercury cathode and graphite anode can be carried out,
CE91 0la
(i) (1}  halogen
2 03] each has 7 clectrons in s outertnost shell (or they have the same
number of electrons in their outermost shells).
(D fand b have different numbers of electron shetls / b occupicd 2
clectron shells whereas foccupied 3 electron shells.
(i) because the metallic bond in element 4 is stronger.
(iv) (1}  Anallotrope is the same element with different structure.
(2)  aand ¢/ carbon and phosphorous.
Note: allotrope of carbon (diamond and graphite), phosphorous (red
phosphorous and yellow phosphotous)]
» O &
2 c L]

56

2) cze has higher melting point because
ey has stong fonic bond between fons but aez has wealc van der Waals® force
between molecules.

£
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CE92_01b

(iify  Metals have delocalized {mobile) elecirons for conducting electricity.
[Note: Do not accept free electrons}
CE92_03b
(i) 8 electrens
(i)  Neon has a stable octet structure with 8 outermost shell electrons,
(i)  Isotopes are atoms with same number of protons but different number of neutrons.
vy (D Relative atomic mass of Ne
_20x90.52+21x 0,31 +22x917
- 100
=20,19
CE93_02b
K &
- )
~Cy
's 1 K
o W ¢
diantimd tetrachlorometlinng
Diamond has much higher melting point than CCly because diamond has giant
covalent structure with streng covalent bonds between C atoms bat
CCls has simple molecular structure with weak van der Waals’ force between
molecules.
i)  Insolid state, sodinm has mobile (delacalized) electrons to conduct electricity but
NaCl has ions thaf are not mobile.
@if)  In liquid state, CCly has no mobile ion or mobile electron.
CE93_04a
@ Group 1l
because W has an clectronic configuration of (2, 8, 2) that W has two outermost shell
electrons,
(i) (1)  Xis the cation (or positive ion) of W.
) W reacts with HCl(aq) to form chioride of X.
Gy (1)
(2)  Yes.Both Y and Z are isofopes.
a "OR, 7 Yes Both Y and 7 hive the same electronic configuration.
(ivy  Formula mass of WZ2=24+37+37=98

{11

(1
(1
(1}

[E+1]

3]
(1]
(1+1]
f1)
[f]
[1]
[i]

(]
(i

t]

1
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CE94 0l 0} 1
(@)  Groupll im Q?
CE94_07b ﬁ ya
(i) Brz has a much smaller melting point than PbBr; because Brr has only wealk van {13
der Waals® foree between molecules but PbBr2 has strong ionic bond between 1 3) The reaction is exothermic / gives out heat / release energy n
ions. (4)  TFormulamass of D;0=2+2+16=20 [
(i)  Lead has mobile clectrons for conducting electricity. But solid PbBr2 liag fons that i
are nat mobile. [1} CE98_0!
(i) Yes, in liquid state, fons in FuBr2 are mobile. 1] (&)  Atoms with same atomic number but different mass number. []
OR, atoms with the same number of protons but different number of neutrons.
CE95_02a (b . 6 X 0.074 + 7 X 8,926 iy
@  fluorins i Relative atomic mass = — T
fluorine is reactive/ yellow/ coloured gas fi} =6.93 [R5
OR, others are Inert/ unreactive/ stable/ colourless (gases). {(Also accept 6.9 and 6.929)
CE95_04 CE99 04
Chenical knowledge (5 marks) Chemical knowledge
Covalent bond For MgCly, each magnesium atom loses (two) electeons and each chloride atom accepts m
When atoms of non-metals combine, they tend to share their {valence/ outermost) 1] {one) electron lo form an fonic compound.
electrons to form molecules. =
Electronie structure of a molecule, ¢.g. HC1/ Ch efe. [11 b i
(2]
¢ 9 In CCly, the carbon atont shares (a pair of) electrons with (each of the four) chloride {1}

£y

atoms to form a covalent compound.

Ionic bond {13
When metal and non-metal combine, atoms of the metal donate electrons to form  [1+1] a
positive ions while atoms of the non-metal aceept electrons to form negative ions. oﬁQ
Electronic structure of an ionic compound e.g. NaCl ete. m V‘
e o
[Na ] [ ]
MgCl; has higher melting point than CCly because the attraclion, weak van der Waals”  {[+1]
3 marks for presentation forees, between molecules of CCla is weak and the attraction between fons, ionic bond,
in MgCla is strong.
CE96_07a
0] isotope [1] 3 marks for presentation
(i) Onme/t (1]
(i) (1)  HandD have the same electronic structure (or electronic arrangement) 28]

97 98
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CE99 (6a

0] a @pﬂ¢

CEG0_0!
(a)  Any ONE of the following:

Substance with colour

Substance withoul colour (white)

Nitrogen dioxide Ammonia
Tron(IfT) oxide Carbon dioxide
Magnesium oxide
Potassiutn oxide
OR,

Substances with an odour

Substances without an odour

Ammonia
Nitrogen dioxide

Carbon dioxide
Magnesium oxide
Tron{lIi} oxide
Potassium oxide

OR,

Water soluble subsiances

Water insoluble substances

Ammonia
Carbon dioxide
Nitrogen dioxide
Potassiun: oxide

Iron(Il) oxide
Magnesium oxide

(b)  Any ONE of the following:

Acidic substances Basic substances
Carbon dioxide Ammonia
Nitrogen dioxide Tron(ITY) oxide

Magnesium oxide
Potassium oxide

Potassivm oxide

OR,
Can be reduced by heating with [ Cannot be reduced by heating with
charcoal charcoal
Carbon dioxide Amimonia
Nitrogen dioxide Magnesium oxide
Tron(IT} oxide Potassium oxide
OR,
Can be decomposed by efectrofysis Cannot be decomposed by electrolysis
| Magnesium oxide Ammonia
Iroﬁ(ﬂl) oxide | Carbon dioxide

Nitrogen dioxide

i

[++1]

{1+1]

[1+1]

[1+1]

[1+]

[1+1]

99

OR,

Substances that react with water

Substatices not react wilh water

Ammonia
Nitrogen dioxide

IrondJII) oxide
Magnesium oxicde

Carbon dioxide

Potassium oxide

CE0D_02

(@)

Relative atomic mass is the average mass of all isotopes of the clement on the
2C(=12.000) scale.

average mass of an atoin of the element

OR, relative atom mass =
Ty X mass of an atom of carben — 12

b O Y / potassinm (K)
Y is a reactive metal and reacts readily with oxygen / water in air.
(ii) X/ argon (Ar)
X is chemicalty inert / is a noble gas / will not react with hot tungsten
filament.
CE00_08¢
(6] False.
Tise high melting point of NaCl is due te the presence of strong fonic acid bond,
The tow melting point of CHy is not due fo the existenee of covalent bonding
between C and H atoms but due to the weak van der Waals’ forces between
molecules.
CEO{_07¢
) Geld has strong metallic bond between atoms,
Diamond hias a covalent nefwork structure and strong covalent bonds exist
between carbon atoms.
CEOI_08a
(i) Atomtic size (atomic radius) / metallic character,
(iv)  The balloon falls to the ground because Xe is much denser than air,
CE02_06a
(i)  Molten magnesium chioride contains mobile ions.
CE02_06b
) Isotopes are atoms with the same atomic number but different mass number.
OR, the same number of protons but different number of neutrons.
iy L 24X 786425 X 101+ 26 % 11.3
Relative atomic mass of Mg = = ;00 =243

[1+1]

[1+1]

(1
1
(1]
i

[t
{t

(1
(1

(}]
t]

iy

[t

12]

100
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(i} No, because isolopes of an element have the same chemical properties. 1] (i}
{Note: because isotapes have same electronic arrangement.]
[BY
CE02 08b
) [
@z@ CEO3_07a
(ili)  The light bulb gradually goes out. M
(iiy  Carbon dioxide is denser than air. [} At lower temperatures, movement of ions slows down. Therefore, n smaller current n
1t can exclude air from the fuel / can blanket the fire from air. {11 flows through the external circuit and the light became dimmer,
(iiiy  Silicon dioxide has a covalent network structure. [} When molten lead(Il) bromide becomes solid, there is no translational motion of Y
Atlraction between COz molecules is weak van der Waals’ forees. [ jons. Thus no current flows through the extemal circuit and the tight went out.
vy ) Si02+C — Si+CO: 1] [From HKEAA:
OR, 8i0y +2C —= 8i+2C0O Few candidates were able to describe the gradual dimming of the light bulb as an
) Making computer chips / electronic parts / atloy / semi-conductors m obscrvation of the cxperiment. Some candidates failed to provide an explanation for
the abservalion in terms of the slowing down in the motion of the ions.]
CE03_03
@ ) 1 CE04_05
> IS Chemical knowledge {6 marks)
Na>O and MgO are fonic compounds, The cations and anions pack together lo form a giant [1]
jonic structure/ lattice/ crystal.
N/ The atraction between cations and anions in NazO and MgO is strong ionic bond/ strong {3
electrostatic attraction exists between cations and anions.
(ii) [ .. Naz0 and MgO have high melting points.
$i0; has a covalent network structure/ giant covalent structure, m
Melting of Si0; requires the breaking of strong covalent bonds between atoms. i
", 8i02 has a high melting point,
80; has a simple molecular structure. [1}
Intermolecular attraction is weak van der Waals® forces/ dipole-dipole attraction, 11
[From HKEAA: .*. 803 has a low melting point / exisls as a gas at room temporature and pressure,
The question asked for the electronic diagrams of a sulphur atom and a Effective communication 3]
chlorine atom. Many candidates drew electronte diagrams which showed
only electrons in the outermost shells. Such answers were considered as CE04_0%a
incomplete and were not accepted.] 6] Boron (B) / Silicon (Si) [13
(i)  Atoms of Group 0 elements have an octet (duplet) structure in the owtermost shell/ {11
CE03_03 have completely fitled outermost shells.
oy (M S ClI (accept equivalent answers.)
Mass/ g 1352 - 70,98 = 6422 | 1352 X 0.525 =70.98 | [l+i] (i)  Metals can be considered as making up of positive ions and a ‘sea’ of delocalised [11
Number of mole 64.22 70.98 i clectrons. The attraction between the positive jons/ metaliic jous and the delocalised
321 35 electrons holds the particles together (metallic bond).
Mole ratio 2 2 Melallic bond is non-dircctional, Layers of atoms can easily slide over each another,
Molecular formulsa: S:Cha [1] .". metals have high ductility. i
(iv)  Potassium and fluorine / K and F n
101 102
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v B y=7 1
x=18 {1
)  Bra+ OH" — BrO+Br-+1H:0 {11

OR, Brz +2NaOH —» WNaOBr + NaBr+H,0
[Note: we know that Ch + 2NaOH —= NaOCI+ NaCl+ H:0

Just replace Cl by Br]
CE05_01
@ 1
24 3
3Ca™ 2N}
@iy  Flame test 1]
Calcium compounds give a brick-red flame. ]
(O] Isctopes ate atoms of the satne element with same proton number but ]
different neutven numbers,
(i) Protons = 38, neutrons = 52 i
© O They have the same number of electrons in their outermost shells, 1
(ii)  Sr has similar chemical properfies as-Ca does, thus can replace some of the n
Ca required.
CE07_01
[ ]2 [ r- [l]
) il
o
(¢}  Melting point of A is higher than that of B.
Tons of A are linked by strong ionic bonds / electrostatic force forming giant crystal 1]
lattice,
Molecules of B are attracted by weak van der Waals® forces / intermoiecular forces. n
CE08_01
(@ T fluorine /F 1]
X: chlorine / Cl
Z: magnesivm / Mg
e L 2 J
® 0, v I
e T & Xn
[ X ) [ 1]

(¢)  The compound contains tons, It conduets eleciricity in molten/ aqueous state because  [1+1]
the fons in it are mobile. H does not conduct electricity in solid state because the ions
in il are noi mabile,

103

CE08_02
(a)  Isotopes are atoms of the same element / atomic number / proton number that have
different mass numbers / neutron numbers,
(b)  Let the percentage abundance of ''B be X%.
THX) + 10¢100 — X) = 10.8(100)
X=80
The perceniage abundance of B is 80%.
(<) Giving out white fumes because chemical properties of isotopes are the same.

CE09_09
Chemical knowledge
Electrical conductivity
a. Sodium can conduct electricity because there are delocalised electrons,
b. Chilorine cannot conduct eleelricity because of no delocalised electrons and no
mobile ions,
¢. Sodium chioride can conduct efecirieity in aqueous / molten state because there are
muobile fons,
Melting point
d. “Chiorine has low meiting point because weak intermolccular forces / weak van der
Waals” forces / weak forces between molecules.
¢, Sodium has high melting point because strong metaltic bonds / strong electrostatic
forces between delocalised electrons and sodium ions.
f. Sodium chloride has high inelting point because strong ionic bonds / strong
clectrostatic forces between sodium ions and chloride ions.
Effective communication

CEH_03
(a) ()] ‘The van der Waals® forces between layers are weak.
(i) The delocalised clectrons can conduct electricity.
(b}  Lead atoms are held by metallic bonds.
The metallic bonds are strong, so lead metal teats off less readily than graphite.

{c) Diamond has a giant covalent structure,
There are strong covalent bonds between atoms in diamond.

CEIl_98
Chemical knowledge
pOsiti i criodic Table
+ Total number of clectron shells cquals to the period number.
o Total number of outermost shell electrons equals to the group number.
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The type, emical bondin

¢ Group I to 1l atoms may form ionic bonds with Group 1V to VIl atoms. / Group I to
111 atoms lose clectrons to form jonic bonds. / Group IV to Vi atoms gain electrons
to form ionie bonds,

s Group ! to ill atoms may form metallic bonds within their clements.

o Group IV to VII atoms may form covalent bonds within their clements or with other
Group IV to VIT atoms.

o Group 0/ VIII atoms or noble gases normally do not form any chemical bonds.

Effective communication

AL96(I)_01a
W ' 6n, 6Gp, Ge~
Be n, 6p, 6¢”
)  mass of 1 mole of 12C = 12.000 x 1.6605 X 107% x 6.0221 X 10%*
=0.0120 kg
{Accept answers which could round off to 0.012)
() ive atomic mass < 12000 100 +13.003 X 1.12
100 + 112

{Accept answers which could round off to 12.01)

=12,001

AL98(I1)_01 (modified)

@ 9
G

(b)  The vacant site on the electron shell of B atom in BF; can accept the lone pair of
electron on N atom in NHj to form a dative bond.

() [ 2) ()
GhW) ~(Shr) — Gho» 050 r)
B

AL98(IN)_02 (madified)
(a)  Indiamond, the C atoms are held by C~C single covalent bonds, whereas in graphite
the interaction belween C atoms within the same layer is covalent bond with

multiple bond character. In graphite, the attraction between the layers of C atoms
is van der Waals’ forces.

The stronger interaction will lead to a shorter C-C distance

Therefore the C-C distances arc:

Between layers of graphile > befween C atoius in diamond > within layers of graphite
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{11
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(b)  In diamond, the C—C bonds are stroug, The strong directional character of  [%]
covalent bond restricts ¢he velative motion between C atoms, » Diamond is hard,  [1]
In graphite, the C atoms are held in Inyer siructure. The wenl attraction force (14}

hetween layers allows the layers to slip ever each other, 81

« graphite is soft and can be uscd as lubricant

AL9(T)_01

CO; has a simple melecular structure, while Si0z has a giant covalent structure. [1
The covalent bond between Si and O in SiO: is much stronger than the van der Waals'  [V2]
forces between CO2 molecules. .+ Si0: is a high melting point solid whereas CO; is a gas,

ALOO(T)_01

covalent / i

bond (%) s
hydrog{ \Og

bond (%4)
Ice (hydrogen bond)

; jonic
) 4 bond (1)

:
H
i
H

Iodine

ASLOI{T)_05 (modified)
(ay Sificon

Since efement X fornis covalent bonds with other 4 X atoms tetrhedrally to give a giant ~ [1]

covalent structure,
{b) X:tomake a semi-conductor
Oxide of X: to make a glass

2]
Sadium chloride [1]
coyembond ()]
i -i van der
e e Waals®
'@‘ : 5 ro:ce('/:)
H ‘E 41 H
e
[ e TR
Graphite n
(1]
(1
[t
106
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© O ?l
Siiswy,
al 7 \ Ci
cl
(i) SiCh() + 2H0() —= SiOxs) + 4HCHg)
SiCl(l) hydrolyzes in water to give white fume, HCI(g).

AL02(1)_03

CO exists as simple molecules / has simple molecular structure and the intermolecular
attraction is van der Waals’ forces,

$i02 has a giant covalent network structure, Attrvaction between CO;2 molecules is weak,
but attraction between Si and O atoms in 8iDzx(s) is strong.

ASLO3(D)_07
@ O

diamond graphite

(i} In diamond, the C-C bonds are strong. The strong directional character of
covalent bond restricts therelative motion between C atoms. « Diamond is
harder.

In graphite, the C atoms are held in tayer structure, The wenl atfraction force
between layers allows the Jayers to slip over each other, ~ Graphite is soft
material,
(b) Diamond has a higher boiling point.
As the carbon atom is smaller than germanium atom, and hence C—C bonds are
stronger than Ge—Ge bonds
{c) Theatomic mass of Pb is much higher than Ge, and Pb adopts a close-packing pattern
in its [attice,

ASLO4(T) 01 (modified)
@ 2,817,2
(b) Letx be the fractional abundance of $*Cu
63.5 = 63(x) + 65(1 %)
x=0.75
% abundance of *Cu =75
% abundance of ¥Cu=25
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{¢) Copper metal can be considered as making up of a latiice of cations and a ‘sea’ of
delocalized electrons.
The altraction between the cations and the “sea’ of dejocalized electrons is responsible
for the metallic bond.
The deolocalized electrons can move under the influence of an eleclric field.
» Cu is an clectrical conductor,

ALO4(N)_02
noble gases
o9 R 5

3 He Ne Ar Kr Xe
o -0
i
-
g

<300

The intermolecular attraction between noble gas molecules is van der Waals® forces,
The strength of van der Waals’ forces increases with the sumber of clectrons / atomic
size of the noble gas. « The boiling point of noble gas increases as the group is descended.

ASL04(I)_06

(a) At 298 K and | atm pressure, CO; exists as simple inolecules while Si02 exists as a
giant covalent network.
In the lattice of Si02, atoms do not have transkational motion. Tn carbon dioxide, as
the intermolecular attraction between CO; is weak, molecules of COz can have free
random motion.
& COa is a gas while $i02 is a solid.

b X

(c)  The strong covalent bonds in S10; prevent the atoms from translational motion.
Si02 is hard and strong,

(d)  Dry ice can produce a very low temperature (=78 °C).
Dry ice sublimes and no iessy liquid (as in the case of ice) is produced.

ALOS()_0t (modified)

{a) Yan der Waals® forces [For reference only]
Owing to electron movement, uncven distribution of electron induces the polarity
(instantaneous dipote) in molecules of Ar. The instantaneous polarity in a molecule
attracts electrons of a neighboring molecule leading to the formation of an induced
polarity (induced dipole).
Van der Waals’ forces are resulted from the attraction of the instantaneous dipole and
induced dipole.
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(b)  Metallic bond
In metal, the oulermost shell electrons of & metal atom are weakly attracted by the
nuclens. Metallic bond is resulted from the electrostatic attraclion between tie
metallic cations and the delocalized electron. [Do not accept Zn ‘atoms’ or *nuclei’
instead of ‘cation’]

{©) Tonic bond
Ca atoms donate electrons to F atoms, and Ca®* and [ jons are formed.
The strong electrostatic attraction between Ca?* and F~holds the fons in a regular
three dimensional structure.

ALOG(I} 0! {modificd)

Na20(s) and AliOs(s) are ionic compounds. $0x(g) is 2 covalent compound and it exists
as simple molecule.  The attraction between $O2(g) molecule js weak van der Waals’
forces.

~ 80a(g) has a very {ow melting point,

“The charge : radio ratio of AP is greater than that of Na*/ AP* has a higher charge density
than Na*. & ALOx(s) has a much stronger fonic bond than Na;O(s). » m.p. of ALOs(s) >
m.p. of Na,O(s}

[Remark: strength of ionic bond increases with the increasing charge of cations and anions
AND decreases with the increasing fonic radii of the ions]

ALO6(1)_02 (modified)
Diagram -+ labels of interatomic attractions:

T:?:;:T?-i

.S_Y-“.L

—

covalent bond

ASLOG(I)_05

(1)  Giant covalent structure

()  Silicon would have a higher melting point than germaniuni,
Si-St bond is stronger than Ge—Ge bond,

(&)  Siticon (V) oxide has a giant covalent structure. Silicon(1V) chloride has a simple
molecular structure.
Large amount of energy is required to break down numerous 5i-0 covalent bonds in
silicon(IV) oxide during melting.
Small amount of energy is sufficient to overcome weak van der Waals” forces
between silicon(IV) chloride molecules.
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ALOB(ID)_01

Na»O is an ionic solid in giant fonic structure. The strong altraction between the cations and
anions makes it a high melting point solid.

Cl:20 exists as simple molecules. The inlermolecular attraction is weak van der Waals” force.
it is much weaker than ionic bond in NaxO.

ALOB(I1)_04 (modified)

Diamond is a covalent crystal, All carbon atoms covalenily bonded to each other and give a
single bond. The_electrons ave localized, + Diamond is a poor conductor / instlator of
electricity.

In graphite, each carbon atom is covalently bonded to only three other carbon atoms in
its layer, and one outer clectron of each carbon atom is “free”, These “frec” electrons are
delocalized and moved in the direction of an electric field. « Graphile is an electrical
conductor.

ASLOS(IT)_04 (modified)

The size of K* is larger than that of Na*. / Na* has a higher charge-to-radii ratio than that of
K%

For the same anion Br-, tlie large the cation, the weaker is the electronic aftraction between
the cations and anions.

5 KBr(s) has a lower melting point.

ALOS(1)_03
(@) 74X 09+76x9.0+77X76+78x235+80x49.8+82x9.2
RAM.=
100
=791

()  Thehigh m.p. indicates that SeOz is unlikely to have a simple molecular structure,
Hts melting point is not very high. « it does not exist as covalent crystal,
Tt does not conduct electricity in molten state. « It cannot be giant fonic stracture.
Se0; has a macromotecular structure / consists of polymers of (SeQ2)n

ALO(II)_03

In metals, the metal cations are surrounded by delocalized valence electrons, The atiraction
belween the cations and elecirons (metallic bond) is non-divectional, If a stress is applicd,
the layers of metal cations will slide over one another without breaking of metallic
honds.

In onic compounds, the cations and anions occupy specific positions in (he fattice. When an
fonic crystal is subjecied to a stress, a slight dislocation in the structure brings similar
charged ions together, causing repulsion.
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AL12(II)_08 (madified)
(@ 3outofd outenmost electrons of each C atom forny a C-C bond with another 3 carbon
atoms on the same plane.
The remaining outermost clectron of each C atom is delocatized,
The sattraction between atoms within a layer is strong covalent bond, while that
between layers is weak van der Waals® forees.
Graphite is sofl because the layers can slide over ane another casity.
(53 I (Y} ‘The C atoms in graphene are bonded by strong covalent bond.
(iiy  Any ONE of the following:
- Graphene has a smaller density.
- Graphene is not easily corroded / chemieally inert.

ALI3(ID 05

(a) m.p. of Ca > m.p. of Ra
For metals in the same group of the Periodic Table, their metallic bond strength
depends on their atomnic radius (or atomic size).
Ra has a larger atomic size than Ca, »» metallic bond in Ca is stronger than that in
Ra.

() Rais more reactive than Ca towards water. (Ha(g) is formed.)
M(s) + 2H0() —= M(OHp(aq) + Hafg)
Ra has a larger size and is more ready to donate its outermost electrons.

(¢) A white precipitate of RaSOu(s) will be formed.
The solubility of sulphate(VE) of Group 1 elements decreases as the group is
decended. As both SrSOs(s) and BaSOu(aq) are insoluble in water, it is likely that
RbSO4(s) is also insoluble.

AL13@) 08

()  BrFs(l) contains only molecules and no delocalized clectrons or mobile ions. It
cannot conduct electricity,
A mixture of BrFs and AsFs contains BrF4* and AsFs ions, These ions have
translational motion in an applied electric field. Thus, the mixture can conduct
electricity,

DSEHSP_01

(a)  False. The high melting point of NaCl is due to the strong electrostatic afiraction
between ions (sodium ions and chloride jon) / the presence of strong fonic bonds.
The low melting point of CHa is not due to the existence of covalent bond between
C and H atoms, but due to the weak van der Waals® forces between the motecules /

weak intermolecular forces.
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DSELISP_07

. R N Explanation of whether the
. Three-dimensional diagram for the i K .
Solid substance R solid substance is an electrical
structirre of the solid substance
conductar

Insulator because ne

Diamond .
delocalized electrons

i Conductor because delocalized
Graphite
electrons are present

Insulator because no mobile

Caesium chloride .
ions

DSE12PP_03

® O 3
2
o] 2 ™

® G .
CCI N Cl
Cli

DSE12 0%

(@)  Afoms with the same number of protons but different numbers of neufrons.
OR, Atoins with the same atomic number but different mass numbers.

()] 20%0,9048 +21%0,0027 + 22x0,00925 = 20.1%

(¢} Gas for filling luminous advertisement tubes / neon lubes / neon signs / neon light,
{NOT accept fluotescent tubes)

{d)  Neon is monoatomic whereas oxygen is diatomic. Oz molecule has larger mofecular
size than Ne molecule. (NOT accept larger notecular mass)
Thus stronger van der Waals’ force / strong intermolecular force among Op

molecufes.
{NOT Accept VDW force)
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DSEI3_01 DSEL3_13
(a) n Nitrogen < fithiunt < beryllium < casbon (graphite) 1] _
‘a N; has the lowest melling point as it has a simple molecular structure, weak van der {1} ;
e’ Waals’ forees / intermaolecudar forces need to be overcome. i

Both Li and Be have metallic structure, metaltic bond in Li is weaker than that in Be.  [1]
= Li < Be in melting points.

DSEI3_02 C has the highest melting point as it has a giant covalent structure, large amount of'energy 1]
«©) In BF3, there are three (bond) electron paies / there is a vacant site / 6 electrons only  [1] is needed to break strong covalent bonds befween atoms in melting, I
/ electron deficient in the outermost shell of the B atom. Effective communication
By accepting the lone pair of clectrons from the nitrogen atom of NH; / forming  [!]
dative bond with N, boron attains the stable electronic configuration of neon (a noble DSEl4 0}
gas). @ O Layers of graphite are held together by van der Waals’> forces / weakk (1]
! T intermolecular forces only,
1’—-1'3 Eana II\!—H (i)  Yes, graphene has delocalized electrans / elecirens in graphene are not n
F H localized / mobile electrons / electrons will flow.
@ picior [t
DSEL3 08 %X KT (Accept any symbols of clectrons, ignore shape)
(@} 2Cs + Cly —= 2CsCi 83 Not accepted: Showing elecirons in the inner shells.
)y (@ (b)  No. Graphene fayers are made up of a giant covalent structure. 1] ,
o CI- A large amount of energy is needed during melting to destroy the large amount of {1} :
o Cs* strong covalent honds between atoms.
I1]
SESE DSEI5_01
@) XK fi]
(The drawing should be either show the correct fabels for Cs* and CI, or / *
show clearly there are lwo types of ions in the lattice with correct relative [
positions.) X \
(iy  CsClcontains Cs*/ cations and CI" / anions. In CsCY, jons ate strongly held [1] \u *
by ionie bond. ) et
Relative movement of the ions ¢an bring ions of the same charge closc to [1] (b)  Van der Waals' forces [13
each other, and will_result in repulsion. » CsCl(s) is brittle. (c) Element Natural source Melhod of extraction
(¢)  Csts) is more reactive than Na(s). The relativity of Group I metal increases down  [1] Fractional distillation of 21
the group. Argon Atmosphere / air liquefied air
OR, The electron in the outermost shell (valence electron) of Cs is weakly (NOT acecpt “distitlation”)
bounded by the nucleus as compared with that of Na. Rock salt / sca water / ocean 2]
OR, Cs atom loses ils outermost shiell electron more easily than Na atom. Chlorine NOT accept “lake”, “river”, “salt Electrolysis of sea water
OR, Cs atom loses it electron more easily than Na atom because Cs has more water", eto.

clectron shells than Na / the size of Cs atow is larger than that of Na / the
atomic radius of Cs is larger than that of Na.

OR, Both Cs and Na are Grop I metals, and the size of Cs atom is larger than
that of Na.

113 114

Provided by dse.life




DSEI5_0
+ 2- +
i _
it gives an alkaline / a base solution / NaOH / sedium hydroxide
(i) .
@@
1t gives an acidic sofution / HOC1/ hypochlorous acid
DSEl6_01
(a) 2,8,5

(b}  Chlorine exists as isotapes, / There are chiorine atoms with same number of
protons but different number of neutrons. / All chlorine atoms have 17 protons.
Some clilorine atoms have 18 neutrons and some have 20.

DSE16_02
(@)  Toincrease the clectrical conductivity of the filter paper / To increase the number
of mobile fons / To provide mobile ions / K2SOs(aq) is an clectrolyte
(Also accept: Allow ions to pass through / K2SOa(aq) acts as a salt bridge)
{Not accept: To complete the cireuit)
()] pale green / green / light green
(¢)  (Dark) Blue color appears around the middle of the filter paper,
Fe'*(aq) ions move towards negative pole / move fo the right and Fe(CN)s*(ag)
ions move towards positive pole / move 1o the feft (forming a blue compound).
(d)  The color around the middle of the filter paper remmnins unchanged / white /
colorless. :
Fe™(aq) jons and Fe(CN)s*(aq) ions do not migrate towards each other.
OR, Fe?*{aq) ions and Fe(CN)s*(aq) ions move to opposite sides.
OR, K*(aq) and SO4*"(aq) migrate towards each other but do not form colored
compounds.

DSE{6_04

(c) The intermolecular forces between CSa, CO2 molecules are van der Waals’ forces,
As C8: has greater molecular size than CO;, the van der Waals® forces between
C82 molecules are stronger than those between CO2 molecules.

DSE16_08

@ Reddish brown gas observed.
7 " Do not aceept reddish brown liquid,
() S +2e — Sr
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{b)  Bromine gas forimed is toxic / poisonous. / Bromine is toxic. / A toxic gas is formed,
Do not accept answetrs like “irritant”, “harmful”,

DSE17_01
(a) The metallic bond / electrostatic attraction between deloealized electrons / sea of
clectrons and metal ions / barium ions / Ba?*.
(Not accept: free electrons / electrons / outermost elecirons)
{Or diagram with carrect labels)
(For diagram:
{1) The barium ions should be labelled as “Ba*"
(2) Clearly indicates sea of electrons, or delocalized elecirons between metal fons,
(3} Clearly indicate metallic bond / electrostatic attraction between sea of
electrons / delocalized elecirons and metal fons)

DSE17_03
(€} The O atom in HO has lone pairs of electrons,
H'* does not have electrons in its outermost shell,
Dative covalent bond formed between the O atom in H20 and H' by sharing electron
pair,
(Also accept graphical answer as below:)

ot +
H:0: + H —= |:H:O:H:|
e

i

dative covalent bond

DSEI17_08

(b)
BES

DSEI18 01
@ @) 6x +7(1 ~x) =69
x = 0.1 =10% (Accept answer without unit) (Accept 0.1, 10, 10.0)

IO

The electron diagram should have brackets
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DSE20_03
(b) (i) =  B-Nis the dative covalent bond. 1
o The lone electron pair on nitrogen atom of NH; is donated to form a dative covalent 1
DSE19 01 bond with the boron atom of BH;.
()  Protium and deuterium have same number of protons but different number of 1] (i) =  Bothare yan der Waalg’ forces between their respective molecules. 1
neutrons. @ As HaNBH; i lar but ethane ig not, the van der Waals® forces between HiNBH; 1
) . . . lecul 1 than those bet th lecules.
OR, Protium nnd deuterium liave same atomic number but different mass E’g’me;“t;ia’;jr—;?;% i g-; g T
number. Hintermolecular forces” instead of van der Waals® forces)
®) 1 (2% mark not accept comparison of molecular size)
1i 2
N = \_/ \ /
\ N—B \ N—B
/N N /N
N —B\ Ne=—z N—B \ JE—
(¢ @  AnyTWO of the follewing [21 _ N—E ¢ Ny
+  {Colourless) gas evolves. \N - B/ \N o \\N . B/ \\N_
» Sodium melat dissolves. / \N o B/ / A\ /
s Sodium drags / moves on the sucface of D20(1). / \ /N B\\

o Sparks are observed / flame is observed / sodium burns.

«  Heat evolves.
¢ White fume evolves,
¢ Hissing sound is heard.
o Sodium melts to (silvery) ball,
(i) 2Na + 2,0 —» 2NaOD + Dy i
(State symbols not required) (Ignore incorrect state symbols)
ON ®3B ON 3§}

DSEL9_02

{1 mark for showing the fused hexagonal Structure, need to Show at least 2 fused rings}
(a)

in {1 mark for showing alternating N and B atoms}
{gnore the double bonds inthe structure)

® =Na'
O=cr
DSE20_01
1 (a) 2,8,18,7 1
(b) 1

Z

(Acceptanswer with correct fnmer shell electransy .
(Not acoeptanswer with incotrect fmer sholl electrons, if inner shell el

(€) () KsSOs(s) + 2HCI(ag) — 2KCl(aq) + H20()) + SOx(g) / 2
K2804(s) + 2H'(aq) — 2K*(aq) + H20(1) + 80:(g)
Correct states (1 mark)

(i) (Reddish brown m) changes to colourless. / The solution changes to colourless. 3
{Nat aczept inco tlal colour, | Notaccept pale brown)
Bra + 803+ 2HiO - 2Br + SO+ 4HY i
(State symhals not required; (Jgnore inchrrect state symbals)

OR Y2+ S0;+2H;0 - 2Y " + SO+ 4H°
117
(iii) Y and Z have the same sev s in th ost shells, hence ]
similar chemical properties (leading to similar observation).
Mot accept “Same chemucal properties™
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