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45 minutes

Instructions to candidates

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

e 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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What are the units of molar mass?

amu
g

-1
mol g

g mol™

Which information does the molecular formula provide?

A.

B.

C.

D.

The simplest ratio of atoms in a molecule
The actual numbers of atoms in a molecule
The number of molecules in one mole

The types of bonds in a molecule

2223-6110

A student heated a known mass of zinc powder in an open crucible until there was no further
mass change and recorded the final mass.

What would the student be able to derive from this data?

l. Percentage composition of zinc oxide
Il. Empirical formula of zinc oxide

[ll.  Molecular formula of zinc oxide

I and Il only
I and Ill only
Il and Il only
[, Il and I1I

Turn over
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4. What is the molar mass of a gas according to the following experimental data?

Mass of gas 40.0g
Volume 220cm®
Temperature 17°C
Pressure 98kPa

Ideal gas constant = 8.31J K" mol™
PV =nRT

40.0x8.31x 290
98 x0.220

98x0.220
40.0x8.31x 290

40.0x8.31x17
98x0.220

C.

98 x 220
40.0x8.31x17

5.  What is the maximum number of electrons in energy level n = 47

A 8

B. 18
C. 32
D. 50

6.  What are the numbers of neutrons and electrons in 325*?

Neutrons Electrons
A. 32 18
B. 16 18
C. 16 16
D. 16 14
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What is the correct labelling of the blocks of the periodic table?

-

-

-

:
i
:
t

-

What can be deduced from the period number of an element?

l. Highest occupied energy level
Il Number of sub-levels in the outer shell

[ll.  Number of outer electrons
A. landllonly
B. landlllonly
C. llandlll only

D. Lllandlll

2223-6110
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10.

11.

12.

-6- 2223-6110

How many electrons will be gained or lost when the element with electron configuration 1s°2s°2p®
forms an ionic bond?

A.  Two electrons lost
B. Two electrons gained
C. Three electrons lost

D. Three electrons gained

Which substance is likely to have an ionic lattice structure at 298 K and 100kPa?

Melting point Conducts electricity in a liquid state?
A. low yes
B. low no
C. high no
D. high yes

Why does the melting point of the elements decrease down group 1?
A.  Atomic mass increases

B.  Number of electrons increases

C. Radius of metal ion increases

D. Firstionization energy decreases

In which molecule does the central atom have an incomplete octet of electrons?

A.  H,Se
B. PH,
C. OF,

D. BF,



13.

14.

7=
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Which allotrope, oxygen or ozone, has the stronger bond between O atoms, and which absorbs

higher frequency UV radiation in the atmosphere?

Stronger bond between O atoms Absorbs higher frequency UV
A. ozone ozone
B. ozone oxygen
C. oxygen oxygen
D. oxygen ozone

What is the enthalpy of combustion of propan-1-ol, in kJ mol™, according to the following

calorimetry data?

Mass of water in calorimeter 759
Amount of propan-1-ol burned 0.015mol
Temperature rise 24°C
Specific heat capacity of water 42J)g"' K"

-0.015x4.2x 24
0.075

-75x4.2x 24
0.015

-0.015x4.2x 24
75

—-75x4.2x 24
0.015x1000

Turn over
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15.  Which diagram shows the enthalpy change for dissolving solid, X, in water, if the temperature of
the solution decreases?

Endothermic change

y X(@a)

Enthalpy

Progress of reaction

X(aq)
—

Endothermic change

Enthalpy

Progress of reaction

X(aq)
—

Exothermic change

Enthalpy

Progress of reaction

Exothermic change

v X (aq)

Enthalpy

Progress of reaction
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16. What is represented by the dotted line on the enthalpy profile?

Reactants

Enthalpy

Products

A. Reaction carried out at a lower temperature
B.  Reaction is reversible
C. Acatalystis used
D. Collision frequency has increased
17.  What happens to the average kinetic energy, KE, of the particles in a gas when the absolute
temperature is doubled?

KE = 1 mv?
2

A. Increases by a factor of 2
B. Decreases by a factor of 2
C. Increases by a factor of 4
D. Decreases by a factor of 4

18. Which value of the reaction quotient, Q, shows the lowest relative amount of products at
a particular point in time?

A, 49x10°
B. 8.2x10°
C. 4.9x10°
D. 82x10°

Turn over
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Which products are formed from the neutralization of nitric acid by calcium hydroxide?
A.  Calcium oxide and ammonia
B.  Calcium nitrate and water
C.  Calcium nitrate and ammonia

D. Calcium nitrate and hydrogen

Which combination describes a strong Brgnsted—Lowry acid?

Proton donor Conjugate base
A. good strong
B. good weak
C. poor strong
D. poor weak

Which change involves oxidation of N?
A. NH;, to N,
B. NO, to NO
C. N, to AIN

D. NO, to N,O,

What is the formula of copper (I) sulfide?

A. CuS
B. Cu,S
C. CuSO,

D. CuSO,



23.

24,

25.

26.
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Which combination describes an electrolytic cell?

Energy change Spontaneity
A. chemical to electrical non-spontaneous
B. electrical to chemical non-spontaneous
C. chemical to electrical spontaneous
D. electrical to chemical spontaneous

Which formula represents an ether?

A. C,H.OH

B. CH,CHO

C. CH,COCH,

D. CH,OCH,

Which statement explains the increase in boiling point for the homologous series of the
primary alcohols?

A. London dispersion forces become stronger

B. Hydrogen bonds become stronger

C. Polarity of hydroxyl group increases

D. Standard state of the compound changes to solid

Why does benzene undergo substitution more readily than addition?
A. Benzene is unsaturated.

B.  Addition could produce an alkane.

C. Resonance makes carbon—carbon bonds too strong to break.

D. Abenzene molecule is planar.

2223-6110

Turn over



-12 - 2223-6110

27. The orange colour disappears when bromine water is added to compound X in the dark.

Which compound is X?

A. Ethene
B. Ethane
C. Ethanol

D. Ethanoic acid

28. What is the percentage error if the enthalpy of combustion of a substance is determined
experimentally to be —2100kJ mol™, but the literature value is —3500kJ mol™"?

A, 80%
B. 60%
C. 40%
D. 20%

29. In which case would repetition produce an improvement in accuracy?
A. Athermometer always gives low readings.
B.  An electronic balance has not been zeroed.
C. Astudent always reads the burette from a seated position.

D. Judgement of the end-point of a titration.

30. Which technique is most likely to be used for identification of functional groups?
A.  Combustion analysis
B. Determination of melting point
C. Infra-red (IR) spectroscopy

D. Mass spectroscopy (MS)
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