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45 minutes

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 oxygen atoms are present in 0.0500 mol Ba(OH),*8H,07?
N,=6.02 x 10

A.  3.01x10%

B. 6.02x10%

C. 3.01x10*

D. 6.02x10*

What is the change of state for a gas to a solid?
A. Condensation

B. Deposition

C. Freezing

D.  Sublimation

How many moles of carbon dioxide are produced by the complete combustion of 7.0g of
ethene, C,H,(9)?

M, =28
A. 025

B. 05

C. 075

D. 1.0

Which is a possible empirical formula for a substance with M. = 427

A. CH

B. CH,
C. CiH,
D. C,H,

Turn over
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Which quantities are different between two species represented by the notation 2 Te and "21°?

A.  The number of protons only

B.  The number of protons and electrons only

C.  The number of protons and neutrons only

D. The number of protons, neutrons and electrons

What is the relative atomic mass of a sample of chlorine containing 70 % of the **Cl isotope
and 30 % of the *Cl isotope?

A. 354
B. 355
C. 356
D. 357

Which elements are considered to be metalloids?

[ Gallium
1. Germanium

[ll.  Arsenic
A. landllonly
B. landlll only
C. lland lll only

D. I llandlll

Which property of elements increases down a group but decreases across a period?
A.  Atomic radius

B.  Electronegativity

C. lonic radius

D. lonization energy



10.

11.
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Which molecule can be represented by resonance structures?

A.  H,S
B. HNO,
C. H,0,
D. HClO

Which molecule is polar?

A.  BeH,
B. AlH,
C. PH,

D. SiH,

Which structure of CF,CL, is shown with correct bond and molecular dipoles?

8822-6104
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13.

14.
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Alloying a metal with a metal of smaller atomic radius can disrupt the lattice and make it more
difficult for atoms to slide over each other. Which property will increase as a result?

A.  Electrical conductivity
B. Ductility
C. Malleability

D. Strength

Chlorofluorocarbons (CFCs) contain bonds of the following lengths:
C—C=154x10"m

C—F=138x10"m

C—Cl=1.77 x10"m

What is the order of increasing bond strength in the CFC molecule?
C—C < C—F < C-Cl

C—C < C—Cl< C—F

C—Cl< C—C < C—F

o o w >

C—F < C—C < C—-Cl

What is the value for enthalpy of formation of methane from the given enthalpies of combustion?
C(s) + O,(g) — CO,(9) AH = -394 kJ mol™
H, (g) + %oz (9) > H,0() AH = —286kJ mol”
CH,(g) +20,(g) > CO,(g) + 2H,0(l) AH = -891kJ mol™

A. (-394 — 286 — 891)kJ mol™

B. (-394 — (2 x 286) — 891)kJ mol™

C. (-394 —286 + 891)kJ mol™

D. (-394 — (2 x 286) + 891)kJ mol™’
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15. Which statement best describes heat?
A. A quantity of potential energy of particles
B. A quantity of average kinetic energy of particles
C. Aquantity of energy transferred between particles

D. A quantity of the total energy held by particles

16. What initial rate of reaction can be determined from the graph?

1.8

1.6 ¢

14 e

1.2 )

1.0 )

0.8 ®

0.6 °

Concentration (mol dm-3)

0.4 ®

0.2 °

0.0

0.0 5.0 10.0 150 200 250 30.0 350
Time (s)

A. 01moldm3s"
B. 0.2moldm>3s™
C. 1.0moldm3s™’

D. 16moldm3s"

Turn over



-8- 8822-6104

Which changes would increase the rate of an exothermic reaction?

Temperature Particle size
A. Increase Decrease
B. Increase Increase
C. Decrease Increase
D. Decrease Decrease

The exothermic reaction 1,(g) + 3Cl,(g) = 2ICl,(g) is at equilibrium in a fixed volume.
What is correct about the reaction quotient, Q, and shift in position of equilibrium the instant
temperature is raised?

A. Q> K, equilibrium shifts right towards products.

B. Q > K, equilibrium shifts left towards reactants.

C. Q< K, equilibrium shifts right towards products.

D. Q< K, equilibrium shifts left towards reactants.

Equal volumes of 0.10mol dm™ weak acid and strong acid are titrated with

0.10mol dm~ NaOH solution. Which of these is the same for the two acids?

A. Initial pH

B. Heat evolved in the neutralization

C. Volume of NaOH for complete neutralization

D. Initial electrical conductivity

Which species has the weakest conjugate base?

A. Hcl
B. NH,
C. HCo,

D. H,0



21.

22,

23.
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What occurs during the operation of a voltaic cell based on the given reaction?

2Cr(s) + 3Fe**(aq) — 2Cr**(aq) + 3Fe(s)

External circuit

lon movement in solution

Electrons move from Cr to Fe

Fe®*(aq) move away from Fe(s)

Electrons move from Cr to Fe

Electrons move from Fe to Cr

Cr**(aq) move away from Cr(s)

o o w >

Electrons move from Fe to Cr

)

Fe?' (aq) move toward Fe(s)
)
)

Cr**(aq) move toward Cr(s)

Which substance is the reducing agent in the given reaction?

H"(aq) + 2H,0(l) + 2MnO,” (aq) + 5S0,(g) — 2Mn* (aq) + 5HSO,” (aq)

A H

B. H,0
C. MnO,
D. SO,

Which combination is correct regarding the anode and electron flow in an electrolytic cell?

Polarity of anode

Movement of electrons in external circuit

Positive electrode

Anode to cathode

Positive electrode

Cathode to anode

Negative electrode

Anode to cathode

o0 w »

Negative electrode

Cathode to anode

Turn over
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24. Which are isomers of C,H,,?

25.

26.

27.

'
. NN
A. landllonly
B. landlll only

C. Iland Ill only

D. I llandlll

Which homologous series has the general formula C H, O (n > 2)?
A.  Alcohols

B. Carboxylic acids

C. Ethers

D. Ketones

Which conditions best favour oxidation of primary alcohols directly to carboxylic acids?
A.  Excess acidified potassium dichromate (VI) and distillation

B. Excess acidified potassium dichromate (VI) and reflux

C. Few drops of acidified potassium dichromate (V1) and distillation

D. Few drops of acidified potassium dichromate (VI) and reflux

What are nucleophiles most likely to react with?
A.  Alkenes
B. Benzene
C. Alkanes

D. Halogenoalkanes

8822-6104
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28. What combination is the most effective for reducing random and systematic errors?

Reduce random error Reduce systematic error
A. Repeat trials Repeat trials
B. Recalibrate equipment Recalibrate equipment
C. Repeat trials Recalibrate equipment
D. Recalibrate equipment Repeat trials

29. A well tested scientific idea which has been used to make predictions cannot explain a
particular event. Which statement describes the scientific approach to this dilemma?

A.  Hypothesis should be discarded.
B. Hypothesis should be revised.
C. Theory should be discarded.

D. Theory should be revised.

30. What information about 2-hydroxybutanoic acid can be inferred through mass spectrometry,
MS, infrared spectroscopy, IR, and proton nuclear magnetic resonance spectroscopy, 'H NMR?

MS IR 'H NMR

Compound contains
A. | M=104g mol™. carboxyl and hydroxyl
groups.

The hydroxyl group is on the
2nd, rather than 4th carbon.

Compound contains
carboxyl and hydroxyl
groups.

The hydroxyl group is on the

_ -1
B. | M=104g mol™". 2nd, rather than 4th carbon.

Compound contains
C. | carboxyl and hydroxyl M =104g mol™".
groups.

The hydroxyl group is on the
2nd, rather than 4th carbon.

Compound contains
D. | carboxyl and hydroxyl
groups.

The hydroxyl group is on the

_ -1
2nd, rather than 4th carbon. M=104g mol .
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