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1.  The complete oxidation of propane produces carbon dioxide and water as shown below.
CH;+_ O,—»>_ CO,+_H,0

What is the total of the coefficients for the products in the balanced equation for 1 mole of propane?

A. 6
B. 7
C. 12
D. 13

2.  The relative molecular mass () of a compound is 60. Which formulas are possible for this compound?
.  CH,CH,CH,NH,
II. CH,CH,CH,OH

Ill. CH,CH(OH)CH,

A. TandII only
B. TandIIl only
C. IIand III only
D. L IIandIlI

3. Which aqueous solution contains the most hydrogen ions?

A.  20cm’ of 2 moldm™ sulfuric acid
B. 10 cm’ of 4 moldm™ nitric acid
C. 80cm’ of 0.5mol dm™ hydrochloric acid

D. 40cm’ of 0.5 moldm™ sulfuric acid

8805-6101 Turn over
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4.  Information is given about four different atoms:

atom neutrons protons
\\ 22 18
X 18 20
Y 22 16
Z 20 18

Which two atoms are isotopes?

A. WandY
B. WandZ
C. XandZ

D. XandY

5. Which equation represents the third ionization energy of an element M?

A, M'(g) > M*"(g)+3e
B. M*(g)>M7(g)+e
C. M(g)>M"(g)+3e

D. M"(g)>M*"(g)+e

6.  Which statement is correct about a line emission spectrum?
A. Electrons absorb energy as they move from low to high energy levels.
B.  Electrons absorb energy as they move from high to low energy levels.
C.  Electrons release energy as they move from low to high energy levels.

D. Electrons release energy as they move from high to low energy levels.

8805-6101
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7.  Which factors lead to an element having a low value of first ionization energy?
L large atomic radius
II.  high number of occupied energy levels
L high nuclear charge
A. TandII only
B. TandIII only
C. I and III only

D. L IIandIl

8. Which particles can act as ligands in complex ion formation?

L CI
I NH,
L H,0

A. TandIIonly
B. TandIllonly
C. I andIIIonly

D. I, IIandIII

9.  When the following bond types are listed in decreasing order of strength (strongest first), what is the
correct order?

A. covalent > hydrogen > van der Waals’
B.  covalent > van der Waals’ > hydrogen
C.  hydrogen > covalent > van der Waals’
D

van der Waals’ > hydrogen > covalent

8805-6101 Turn over



10. What is the valence shell electron pair repulsion (VSEPR) theory used to predict?

A.

B.

C.

D.
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the energy levels in an atom
the shapes of molecules and ions
the electronegativities of elements

the type of bonding in compounds

11.  Which statement about electronegativity is correct?

A.

B.

Electronegativity decreases across a period.
Electronegativity increases down a group.
Metals generally have lower electronegativity values than non-metals.

Noble gases have the highest electronegativity values.

12.  Which statements correctly describe the NO, ion?

8805-6101

L It can be represented by resonance structures.
II. It has two lone pairs of electrons on the N atom.
III. The N atom is sp> hybridized.

I and II only

I and III only

IT and III only

I, I and 111
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13.  Which substance is most similar in shape to NH, ?

A.

B.

Gal,
BE,

FeCl,

PBr.

14. Why does the temperature of boiling water remain constant even though heat is supplied at a constant rate?

A.

B
C.
D

Heat is lost to the surroundings.
The heat is used to break the covalent bonds in the water molecules.
Heat is also taken in by the container.

The heat is used to overcome the intermolecular forces of attraction between water molecules.

15. The following equation shows the formation of magnesium oxide from magnesium metal.

2Mg(s)+0,(g) —»2MgO(s) AH® =-1204k]

Which statement is correct for this reaction?

A.

B
C.
D

8805-6101

1204kJ of energy are released for every mol of magnesium reacted.
602kJ of energy are absorbed for every mol of magnesium oxide formed.
602kJ of energy are released for every mol of oxygen gas reacted.

1204kJ of energy are released for every two mol of magnesium oxide formed.

Turn over
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16. The following equations show the oxidation of carbon and carbon monoxide to carbon dioxide.

C(s)+0,(g) > CO,(g) AH® =—xkJ mol™
CO(g)+£0,(g) > CO,(g) AH® =—ykImol™

What is the enthalpy change, in kJ mol™', for the oxidation of carbon to carbon monoxide?

C(s)+30,(2) > CO(g)
A, x+y
B. —x-y
C. y—x
D. x-y
17. For the reaction
2H, () +0,(2) > 2H,0(2)
the bond enthalpies (in kJ mol™") are H-H ¥
0=0 y
O-H z

Which calculation will give the value, in kJ mol™, of AH® for the reaction?
A, 2x+y-2z
B. 4z-2x-y
C. 2x+y-4z

D. 2z-2x-y

8805-6101
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18. For the reaction,

2Ca0(s) — 2Ca(s) + O, (g)

at 1 atmosphere the values of AH® and AS® are both positive. Which statement is correct?

A.

@

C
D.

AG® is temperature dependent.
The change in entropy is the driving force of the reaction.
At high temperatures AG is positive.

The reverse reaction is endothermic.

19. Which statement is correct for a collision between reactant particles leading to a reaction?

A.

B.

Colliding particles must have different energy.
All reactant particles must have the same energy.
Colliding particles must have a kinetic energy higher than the activation energy.

Colliding particles must have the same velocity.

20. The reaction 2X(g)+ Y(g) = 3Z(g) has the rate expression

rate = k[ X [Y]

The concentration of X is increased by a factor of three and the concentration of Y is increased by a factor
of two. By what factor will the reaction rate increase?

A.

B.

C.

D.

6

9

12

18

21. To what does 4 refer in the Arrhenius equation k = e /%" ?

A.

B.

C.

D.

8805-6101

activation energy
rate constant
gas constant

collision geometry
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22.  Which changes will shift the position of equilibrium to the right in the following reaction?
2C0,(g) = 2C0(g) +0,(2)
L. adding a catalyst

II.  decreasing the oxygen concentration

III.  increasing the volume of the container

A. TandII only
B. TandIII only
C. I and III only
D. L IIandIlI

23. Hydrogen and carbon dioxide react as shown in the equation below.

H,(g) +CO,(g) = H,0(g) + CO(g)

For this reaction the values of K_ with different temperatures are

Temperature/K K,
500 7.76x107
700 1.23x10™
900 6.01x10"

Which statement for the reaction is correct?
A. The forward reaction is endothermic.

B.  H,O(g) and CO(g) are more stable than H,(g) and CO,(g)-

C.  The reaction goes almost to completion at high temperatures.

D. The reverse reaction is favoured by high temperatures.

8805-6101
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24. When the following 1.0 mol dm™ solutions are listed in increasing order of pH (lowest first), what is the

correct order?

A.
B.
C.

D.

25.  Which compound will dissolve in water to give a solution with a pH greater than 7?

A.

B.

D.

26. An aqueous solution has a pH of 10. Which concentrations are correct for the ions below?

8805-6101

HNO, < H,CO, < NH, <Ba(OH),
NH, < Ba(OH), < H,CO, < HNO,
Ba(OH), < H,CO, < NH; <HNO,

HNO, < H,CO, < Ba(OH), < NH,

sodium chloride
potassium carbonate
ammonium nitrate

lithium sulfate

[H" (aq)] mol dm™

[OH (aq)] mol dm™

10°* 107°
107 107"°
107" 107
107" 10*

Turn over
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27.  Which graph shows how the pH changes when a weak base is added to a strong acid?

pH 4 pH A
14 4 14
A B
7| 7_|
0 > 0 >
volume of base volume of base
pH 4 pH A
14 4 14
C D
7| 7_|
0 > 0 >
volume of base volume of base

28. When the following acids are listed in decreasing order of acid strength (strongest first), what is the
correct order?

Ka
benzoic 6.31x107°
chloroethanoic 1.38x10°°
ethanoic 1.74x10°°

chloroethanoic > benzoic > ethanoic
benzoic > ethanoic > chloroethanoic

chloroethanoic > ethanoic > benzoic

c a w »

ethanoic > benzoic > chloroethanoic

29. Which equation represents a redox reaction?
A. KOH(aq)+HCI(aq) - KCl(aq)+H,O()
B.  Mg(s) + 2HCl1(aq) - MgCl, (aq) + H,(g)
C. CuO(s) +2HCl1(aq) — CuCl,(aq) + H,O(1)

D. ZnCO,(s) +2HCl(aq) = ZnCl,(aq) + CO,(g) + H,0(1)

8805-6101
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30. The following information is given about reactions involving the metals X, Y and Z and solutions of
their sulfates.
X(s) + YSO,(aq) = no reaction

Z(s)+YSO,(aq) > Y(s) + ZSO,(aq)

When the metals are listed in decreasing order of reactivity (most reactive first), what is the correct order?

A Z>Y>X
B. X>Y>Z
C. Y>X>Z
D. Y>Z>X

31. What is the total of all the coefficients in the balanced equation for the reduction of 1 mol of MnO, ?

_ MnO,+ H'+ e - Mn*+ H,0

A 5
B. 9
C 17
D. 19

32. From the given standard electrode potentials which statement is correct?

Ca®*(aq) +2e” = Ca(s) E® =-2.87V
Ni**(aq)+2¢” = Ni(s)  E® =—0.23V
Fe’*(aq)+e” =Fe*"(aq) E®=+0.77V

A.  (Ca’(aq) can oxidize Ni(s)
B.  Ni*(aq) canreduce Ca*'(aq)
C. Fe’(aq) can oxidize Ni(s)

D. Fe*(aq) can reduce Ca* (aq)

8805-6101 Turn over



33. Which statement is correct about the electrolysis of copper(Il) sulfate solution using graphite electrodes?
A.

B.

- 14 - NO05/4/CHEMI/HPM/ENG/TZ0/XX+

A colourless gas is produced at the negative electrode.
The electrolyte does not change colour.
The negative electrode decreases in mass.

A colourless gas is produced at the positive electrode.

34. How many structural isomers are possible with the molecular formula C;H,, ?

35.  Which compound can exist as optical isomers?

A.

B.

CH,CHBrCH,
CH,CICH (OH)CH,Cl
CH,CHBrCOOH

CH,CC1,CH,OH

36. Which type of compound can be made in one step from a secondary alcohol?

A.

B.

8805-6101

an aldehyde
an alkane
a carboxylic acid

a ketone
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37. How many peaks are there in the '"H NMR spectrum of ethanol?

A 2
B. 3
C. 5
D. 6

38. Which formula represents a tertiary alcohol?

A.  CHj CH CH, CHj B. CH;——CH——CH; —CH,—OH
(:}{2()I{ (jI{3
C. (|1H3 D. TH3
CHj; (‘j CH, CH; CH;—CH CH CH;
OH LH

39. Which reaction type is typical for halogenoalkanes?
A. nucleophilic substitution
B. electrophilic substitution
C. electrophilic addition

D. nucleophilic addition

40.  Which substance is not readily oxidized by acidified potassium dichromate(VI) solution?
A. propan-1-ol
B.  propan-2-ol
C. propanal

D. propanone
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