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Instructions to candidates

Do not open this examination paper until instructed to do so.

Answer all the questions.

For each question, choose the answer you consider to be the best and indicate your choice on
the answer sheet provided.

The periodic table is provided for reference on page 2 of this examination paper.

The maximum mark for this examination paper is [30 marks].
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How many moles of phosphate ions, PO,*, are there in 103.39g of Ca,(PO,),?
M.=310.18

A 0M
B. 0.33
C. 0.67
D. 2.00

What is the sum of the coefficients for the balanced equation of the combustion of iron(Il) sulphide
using the smallest whole numbers?

_FeS(s) + _0,(g) = _Fe,04(s) + _SO,(g)

A. 6
B. 7
C. 14
D. 17

What is the yield of sodium chloride, in grams, when 2.30g of sodium reacts with 11.4 dm? of
chlorine gas at STP?

M_NaCl =58.4

Molar volume of gas = 22.7 dm*mol™

2Na(s) + ClL,(g) — 2NaCl(s)

A, 292
B. 5.84
C. 292
D. 584

Turn over
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What is the pressure, in Pa, inside a 3.0dm?’ cylinder containing 64 g of O, at 25.0°C?

R=8.31JK 'mol™; PV=nRT

A 2x8.31x25
3.0
2x8.31x298
B, =—— "~—"~
3.0x10°3
C. 2x8.31x298
3.0
4x8.31x298
D, ~——= ~~--
3.0x10°3

What is the A, of the element as determined from its mass spectrum below?

Mass/Charge

° 80.1
[&]
c
@
g
c
>
<
° 19|.9
10 11
A. 10.0
B. 10.2
C. 105
D. 10.8

What is correct for the wavelength and energy of the radiation of the ultraviolet and visible regions

of the electromagnetic spectrum?

Ultraviolet region

Visible region

Lower wavelength and higher energy

Higher wavelength and lower energy

Lower wavelength and lower energy

Higher wavelength and higher energy

Higher wavelength and lower energy

Lower wavelength and higher energy

Higher wavelength and higher energy

Lower wavelength and lower energy
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Which statements are correct regarding the organization of elements in the periodic table?

l. Elements with atomic numbers 4, 12 and 20 have atoms with the same number of
energy levels occupied with electrons.

Il Elements with atomic numbers 9, 17 and 35 have atoms with the same number of
electrons in the outer shell.

lll.  The periodic table is divided into blocks based on the sub-levels occupied by electrons.
A. landll only
B. landlll only
C. Illand lll only

D. I, llandlll

Which of these period 3 oxides forms a solution with pH<7 when added to water?

A.  ALO,
B. MgO
C. Na,0
D. P,O,

What type of bond forms between N and H when ammonia reacts with water?
NH,(g) + H,O(l) > NH," (aq) + OH (aq)

A. lonic

B. Dipole-dipole

C. Coordinate covalent

D. Metallic bond

Turn over
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Which types of intermolecular force exist between CH,, CH,OH and CH,Cl molecules?

CH,

CH,OH

CH,Cl

London dispersion only

London dispersion,
H-bonding, dipole-dipole

London dispersion,
dipole-dipole

London dispersion,
H-bonding

London dispersion,
H-bonding, dipole-dipole

London dispersion,
H-bonding, dipole-dipole

London dispersion only

London dispersion,
dipole-dipole

London dispersion only

London dispersion,
H-bonding

London dispersion only

London dispersion,
dipole-dipole

11.  What is the molecular geometry of the numbered atoms in the molecule shown below?

(2)

)

C=N.:

z

)

N(1) C(2) C(3)

Bent Trigonal planar Linear
Trigonal planar Bent Bent
Tetrahedral Trigonal planar Bent
Bent Tetrahedral Linear
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13.

14.
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Which statements are correct for alloys?

l. They are homogeneous mixtures of metals with other metals or non-metals.

Il. The different sizes of atoms in alloys prevent layers of metallic cations sliding over
each other easily.

lll.  Adding carbon to iron produces an alloy that is stronger than pure iron.
A. landll only
B. landlll only
C. Illand lll only

D. I llandlll

Which of the following reactions represents enthalpy of formation, Aer?

A. C,H,(g) +HBr(g) > C,H.Br(g)

B. Al(s)+ gHz(g) + 3 0,(g) — AlL(OH), (s)

2
C. CaO(s)+S0,(g) = CaS0O,(s)

D. H(g) + N(g) + O5(g) = HNO4 (1)

Consider the following equations:

H,(g) + F,(9) — 2HF(g) AH®=— xkJ
C(s) +2F,(g) — CF,(9) AH®=—ykJ
2C(s) +2H,(g) = C,H,(9) AH® =+ zkJ

What is the AH® of the reaction?
C,H,(9) + 6F,(g9) = 2CF,(g) + 4HF (9)
A. —-X—-y—2z
B. —X—-y+2z
C. —2X+2y -z

D. —2X -2y —z

Turn over
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Which of the diagrams represents the Maxwell-Boltzmann distribution of kinetic energy of
molecules of the same sample of a gas at two temperatures, T1 and T2, when T1>T2?

A

Fraction of molecules

Fraction of molecules

Kinetic energy, Ke

B.

Fraction of molecules

Fraction of molecules

Kinetic energy, Ke

Kinetic energy, Ke

What is the enthalpy change, in kJmol™, when 107 g of solid ammonium chloride, NH,Cl, are
added to water to form 50.0 cm? of solution, producing a maximum decrease of 28°C?

M_NH,Cl=53.5
Specific heat capacity of water=4.18Jg"' K™

A. AH=
B.
C.
D. AH=

~ -50.0x4.18x (28 +273)

2x1000

-50.0x4.18x28

2x1000

B 50.0x4.18 x (28 + 273)

2x1000

~ 50.0x4.18x28
2x1000
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Excess magnesium powder was added to a beaker of hydrochloric acid, HCl(aq). The mass of the
beaker and its contents was recorded and plotted against time to give line 1.

Mass

Time

Which change could give line 2?
A.  Using the same volume of more dilute HCl (aq)
B.  Using the same mass of Mg ribbon
C. Increasing the temperature
D. Doubling the mass of powdered Mg
Carbon dioxide dissolves in water as shown in the equation below. What will happen if the
temperature of the aqueous solution is increased?
CO,(g) + 2H,0(l) = H,0"(aq) + HCO, (aq) AH®=-19.3kJmol™
A.  The equilibrium shifts to the right and pH decreases.
B.  The equilibrium shifts to the right and pH increases.
C. The equilibrium shifts to the left and pH increases.
D. The equilibrium shifts to the left and pH decreases.
The pH of an aqueous solution Z is 5 and the pH of an aqueous solution X is 10. What is the ratio
of their H,O" concentrations?
A. [H,0is 2 times lower in X than in Z.
B. [H,0"]is 5 times lower in X than in Z.
C. [H,07is 1x10? times lower in X than in Z.

D. [H,07is 1x10° times lower in X than in Z.

Turn over
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Which of these has the weakest conjugate base?
A. HClL
B. NaOH
C. CH,CH,COOH

D. NaCl

In which reaction does H, act as an oxidizing agent?
A.  N,(g)+3H,(g) > 2NH,(9)

B. 2Na(s) + H,(g) = 2NaH(s)

C. Cl(g9)+H,(g) > 2HCL(g)

D. H,CCH,(g) + H,(g) — H,CCH,(9)

8824-9543
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A voltaic cell is constructed from half-cells containing metals X and Z as electrodes. Z is the more
reactive metal. What will occur when this cell produces electricity?

\Voltmeter

Salt bridge

Positive ions flow through the salt bridge to Z half-cell.
Electrons flow from X half-cell to Z half-cell.
The concentration of X?* increases.

Mass of electrode Z decreases.

What happens when chlorine gas, Cl,(g), is bubbled through an aqueous solution of sodium

iodide, Nal?

A.  Chlorine is oxidized to chlorate(V) ions.
B.  Chlorine is oxidized to chloride.

C. lodide ions are oxidized to iodine.

D. Thereis no reaction.

Turn over
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24. \Which products are formed when but-2-ene reacts separately with aqueous hydrogen bromide,
HBr, and with bromine water, Br,(aq)?

H H H H +

R
H—C—C=—=C—C—H

| NI

H H — Y

X Y
CH,CH,CHBICH, CH,CHBrCHBICH,
BrCH,CH,CH,CH, Br,CHCHCHCH, + H,
BrCH,CHCHCH, + H, CH,CHBrCHBICH,
CH,CH,CHBIrCH, CH,CHCBIrCH, + HBr

25. Which of the following compounds can react with acidified potassium dichromate to give an acid?

A.

B.

C.

D.

CH,CH(OH)CH,

CH,COCH,

CH,CH,CH(CH,OH)CH,CH,

CH,C(CH,)(OH)CH,

26. How many structural isomers of the alcohol with molecular formula C,H,OH exist?

A.

B.

2

3
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What is the IUPAC name of this compound?

2,3-dimethylpentanal
2,3-methylpentanal

2-methyl-3-ethylbutanal

o 0o w »

3-ethyl-2-methylbutanal

Which of these functional groups are present in aspartame?

Iz

OH NH, 0

A.  Carboxyl, secondary amino and ether
B.  Carboxyl, secondary amino and ester
C.  Ether, primary amino and secondary amino

D.  Ester, primary amino and carboxyl

OCH;

8824-9543
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Which statements are correct about the molecular ion, M*, in a mass spectrum?

l. The M" is not always the peak with highest intensity in the mass spectrum.
Il. The M" is always the most stable fragment formed during electron bombardment.

Ill.  The m/z ratio of the M" ion peak gives the relative molecular mass of the molecule.
A. landllonly
B. landlll only
C. lland Il only
D. I llandlll
A student performs an investigation to determine the content of ethanoic acid in vinegar samples
using a non-standardized sodium hydroxide solution. Which type of error will occur and how will
this affect the quality of the data obtained?
A.  Systematic error and lower accuracy
B.  Systematic error and lower precision
C. Random error and lower precision

D. Random error and lower accuracy
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