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1 Use of the Data Booklet is relevant to this question.

In the analysis of an oxide of nitrogen, NxOy, 0.10 mol of the oxide were reacted with
excess hydrogen under suitable conditions.

H
N,O, —=> XNH, +yH,0

3.6 g of water were formed in this reaction, while the ammonia produced required
100 cm? of 1.0 mol dm= HCI(aq) for neutralisation.

What is the formula of the oxide of nitrogen analysed?

A NO B NO: C N0 D N20Os

2 The isotopic composition of an element is shown.

relative
abundance

S B N W b~ O

9 10 11 12
mass nhumber of isotopes

What is the A, of the element?

A 10.2 B 105 C 1038 D 110
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3 Three chemical reactions involving hydrogen peroxide, H.O,, are shown.

reaction 1 H2O, + 2HI —» 2H,0 + I,
reaction 2 5H,0; + 2KMnOg4 + 3H,SO4 — 50, + 2MnSO4 + 8H20 + K2SO4
reaction 3 2H,0, —» 2H,0 + O»

Which row identifies the reaction in which the oxygen of hydrogen peroxide undergoes
oxidation, reduction and disproportionation?

oxidation reduction disproportionation
A reaction 1 reaction 2 reaction 3
B reaction 2 reaction 1 reaction 3
C reaction 2 reaction 3 reaction 1
D reaction 3 reaction 1 reaction 2

4  The table below shows the composition of the nucleus in some particles.

_ number number
particle of neutrons | of nucleons
~ 1 40
o 18 38
- 19 39
< 20 41

Which of the following pairs consists of particles that are isoelectronic?
A Q*andR* B Q'andS? C P and R* D R? and S?*
5 When a beam of protons travelling at the same speed passes through an electric field of
constant strength, the protons, *H*, are deflected through an angle of +15°.
Under identical conditions, which particle would be deflected through an angle of +5°?

A 2H+ B 3He2+ C 6Li2+ D 12c3+
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6 Silica, SiO», is a major constituent of sand.

In the structure of solid SiO»,
e each silicon atom is bonded to x oxygen atoms,
e each oxygen atom is bonded to y silicon atoms,

e each bond is z in nature.

What is the correct combination of x, y and z?

z

covalent
intermolecular

covalent

o O W >
A AN N X
I R e

intermolecular

7 In which pair of molecules do the values of the bond angles differ the greatest?
A BFzand NH3 B BFs and SFe C CHjsand NHs D CHjsand SFs

8 In group 17 elements, the F—F bond is weaker than the Ci—Clbond. Hence, fluorine has
higher reactivity than chlorine.
Which statement best accounts for the weaker F—F bond?

greater repulsion between the lone pair of electrons
smaller nuclear charge of the fluorine atom

greater effective overlap between orbitals

o O ©m »

shorter length of the bond
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11

The boiling points of hydrogen bromide, HBr, and hydrogen chloride, HCI, are shown in
the table.

HClI HBr

boiling point / °C -85 —-67

Which statements explain the increase in boiling points from hydrogen chloride to
hydrogen bromide?

1 Covalent bonds between atoms increase in strength.
2 Hydrogen bonds between the molecules increase in strength.

3 Induced dipole forces between molecules increase in strength.

A land?2 B 2and3 C 2only D 3only

Which of the following statements is incorrect?

A Bond energy is the energy required to break 1 mole of covalent bonds between two
atoms in the gaseous state.

B The enthalpy change of neutralisation between any strong acid and strong base is
about -57.0 kJ mol™.

C Third ionisation energy of aluminium is the energy needed to convert 1 mole of Al(g)
into 1 mole of AB*(g).

D Lattice energy always has an exothermic value.

Fe»Os3 reacts with CO during the process of extraction from the haematite ore.

Fe,03(s) + CO(g) % 2FeO(s) + CO2(g)

+ 2CO(9\ / 2CO(9)

2Fe(s) + 3CO2(g)
Fe,03(s) + 3CO(g) — 2Fe(s) + 3CO2(g) AH = -26.8 kJ mol™
FeO(s) + CO(g) — Fe(s) + CO2(g) AH =-16.5 kJ mol™

What is the value of AH;?

A -59.8 kJ mol™? B -43.3kJmol™?
C -10.3kJmol™? D +6.2kJmol?
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12 The equations show some reactions which occur in the upper atmosphere.

03 >0+0;
NO + O3 - NO2 + O,
NO,+ O > NO + 0O,

Which statements are correct?

1 Oxygen free radicals are formed by the action of ultraviolet light.
2 NO acts as a catalyst.

3 NO acts as an oxidising agent.

A land3 B 1land2 C 2and3 D 3only

13 The Maxwell-Boltzmann distribution of molecular energies is useful for explaining why
increasing temperature affects the rate of a chemical reaction.

Which of the following statements describes how the shape of the Maxwell-Boltzmann
distribution curve changes as temperature increases?

The peak decreases in height and moves to the left.
The peak increases in height and moves to the left.

The peak decreases in height and moves to the right.

o O o >

The peak increases in height and moves to the right

14 A catalyst is added to a system in equilibrium.
What is the effect on the rates of the forward and reverse reactions?

A There is no effect on the rate in either direction.
B Both rates increase by the same factor.

C The rate in the forward direction increases by a greater factor than the reverse
direction.

D The rate in the reverse direction increases by a greater factor than the forward
direction.
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15 The following equilibrium is established between H>S and SO..
2H,S(g) + SO(g) [1 3S(s) + 2H20(Q) AH is negative
Which statements are correct?

1 Increases in temperature increases rate and decreases vyield.
2 Increases the concentration of H,S decreases rate and decreases yield.

3 Decreases in pressure decreases rate and decreases yield.

A land3 B 1land2 C 2and3 D 3only

16 Four equilibrium reactions are set up.
The concentration of each gas in the equilibrium mixtures is 0.1 mol dm=.
Which equilibrium has a numerical K. value of 0.01?

CHa(g) + 2H20(g) U CO2(g) + 4H(g)
N2(9) + 3H2(g) [J 2NH3(g)

Hz(g) + Iz(g) U 2HI(g)
2NO2(g) [0 N204(g)

0O wm>

17 Which reaction involves both Arrhenius acid and Arrhenius base behaviour?

2HCI + Na,COs — 2NaCl+ CO; + H,O
HNO3z + NHz = NH4NO3
HCl+ H,O - H:O* + CI

O O ®w >

HNO3z; + KOH — KNO3s + H,0O
18 20 cm? of 0.1 mol dm™ H,SO, was added to 80 cm? of 0.1 mol dm™ of NaOH. What is
the pH of the final solution at 25 °C?

A 128 B 126 C 118 D 116
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19 The normal pH range of blood is 7.35—7.45. During exercise, lactic acid is produced.

Which reaction occurs during exercise to maintain the pH of blood?

H,CO3 + OH™ — HCOj3 + H,0
HCO; + OH™ — CO5 + H,0
HCO; + H30* — H.CO3 + H,0

o O W >

CO5 + Hs0* — HCO3 + H,0

20 Which property when plotted for Na to Si gives the shape of the following graph?

A Si

Mg
Al

Na

v

element

atomic radius
electrical conductivity

first ionisation energy

o O o >

melting point

21 A diagonal relationship is said to exist between certain pairs of diagonally adjacent
elements in the second and third period of the Periodic Table. Each of these pairs are
said to exhibit similar properties.

An example of a diagonal relationship is between beryllium and aluminum.

Which statements about BeO and BeCL are correct?

1 BeO and BeCL both undergo hydrolysis in water.
2 BeO and BeClL both react with HCL

3 BeOis ionic but BeCL is covalent.

A land2only B 1and3only C 2and3only D 3only
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22 The table shows the results of experiments in which the halogens X, Y, and Z, were
added to separate aqueous solutions containing X-, Y- and Z~ ions.

X~ (aq) Y~ (aq) Z"(aq)
X2 no reaction no reaction no reaction
Y2 Xz formed no reaction Z, formed
Z X2 formed no reaction no reaction

Which set contains the ions X-, Y~ and Z~ in order of their decreasing strength as a
reducing agent?

strongest —_— weakest
A X Y- Z
B X Z Y-
C Y- Z X
D zZ X~ Y-

23 Which type of formula will show butanone and butanal as different compounds?

empirical | molecular | structural skeletal
A X X X v Key:
B X X v v v = shows difference
C X v v v X = shows no difference
D v v v X

24 Alkanes used to be known as paraffin, meaning ‘lack of affinity’ or unreactive.
Which statement best explains the ‘lack of affinity’ in alkanes?

A The atoms are arranged tetrahedrally around each carbon atom.

B There are only weak instantaneous dipole-induced dipoles between alkane
molecules.

There are no significant dipole moments in C—C and C—H bonds.

D The alkane molecules are not soluble in water.
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25 Which compound is not the product of a single reaction of propan-1-ol?

A carbon dioxide
B propene

C propanone
D

propanoic acid

26 Butan-2-ol can be made by reducing X with Hx/Ni.

Butan-2-ol can be dehydrated to form Y and Z which are constitutional isomers of each other.

Which row is correct?

Xis cis-trans isomerism is shown by
A an aldehyde both Y and Z
B an aldehyde only one of Y and Z
C a ketone both Y and Z
D a ketone only one of Y and Z

27 Which pair of reagents will react under appropriate conditions to produce the ester
methyl propanoate?
A HCO2H + CH3CH,CH,OH
B CHsCO2H + CH3OH
C C,HsCOzH + CH3OH
D CyHsCOzH + C,HsOH

28 A section of a polymer is shown below.

-
- -
- -

CN CN CN
Which monomer could form this polymer?

A CHsCH(OH)CN
B HOCH,CH.CN
C H,C=CHCN

D NCCH=CHCN

© EJC 8873/01/J2Prelims/24



11

29 The structure of part of a polyester chain is shown below.

Which statement correctly explains why plastics made from this polyester only soften at
high temperature?

A

Hydrogen bonds
polyester chains.

and instantaneous dipole-induced interactions exist between

Permanent dipole-permanent dipole and instantaneous dipole-induced interactions
exist between polyester chains.

The carbon-carbon bonds in the chain are strong.

The carbon-oxygen bonds in the chain are strong.

30 The following table gives the approximate dimensions of certain substances.

substance

dimensions

1
2
3
4

red blood cell
quantum dot
dust particle

coronavirus

diameter up to 8.7 ym, thickness up to 2.2 ym
diameter up to 50 nm

diameter 2.5 um

diameter up to 0.5 uym

(1 ym = 1000 nm)

Which substance(s) would be considered as nanoparticles?

A
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B 1and3only C 2and3only D 2,3and4only
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