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1. The structural formula of a dioxin is shown below.
0)
0)
What is its empirical formula?
A. CO
B. CH,O
C. CHO
D. C,HO,
2. Under which conditions does CH, have the same number of molecules as 100 cm”® of O, at 27 °C and
1.0 x 10° Pa?
Volume / cm® Temperature / °C Pressure / 10°Pa
A. 50 54 1.0
B. 50 327 1.0
C. 100 54 2.0
D. 100 327 2.0
3. 100.0cm’ of a 0.50moldm™ solution of BaCl, is added to 50.0cm’ of a 0.10moldm™ solution of

Na,SO,. A precipitate of BaSO, is formed according to the equation below.

BaCl,(aq) + Na,SO,(aq) = BaSO,(s) +2NaCl(aq)

What is the amount, in mol, of BaSO, produced?

A.

B.
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4.  The diagram represents the emission spectrum of hydrogen. Groups of arrows are labelled W, X and Y.
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Which statement is correct?

The arrows represent the transition of electrons to different energy levels when heat is supplied.
The arrows of W represent emission in the UV region.
The smallest arrow of X represents a violet line in the emission spectrum.

The arrows of Y represent emission of electromagnetic waves with higher energy than those
represented by X and W.

5. Which electron configurations do not follow the Hund's rule?

2214-6107
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6.  The horizontal axis of the bar chart represents the elements of period 3 from sodium to chlorine
(excluding silicon). What could the vertical axis represent?

Cl

Na
Mg
j I )

Elements of period 3

A.  Melting point of the element
B.  Electronegativity of the bonded atom
C.  Ionic radius of the most common ion

D. First ionization energy in the gaseous state

7.  Which statements about reactivity are correct?

L Potassium reacts more vigorously than sodium with chlorine.
II.  Lithium reacts more vigorously than potassium with water.

III.  Fluorine reacts more vigorously than bromine with a potassium iodide solution.
A. TandIIonly
B. TandIII only
C. I and I only

D. L IandIl
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8.  Which ion is colourless?
A.  [Sc(H,0) "
B. [Cr(H,0) "
C. [Fe(H,0) "

D. [Fe(CN)"

9.  The electronegativities of four elements are given in the table.

M14/4/CHEMI/HPM/ENG/TZ1/XX

Element

Y

X

Y

V4

Electronegativity

0.9

1.1

34

4.0

Which statement is correct?

A. W and X form an ionic compound.

B. W and X form a covalent compound.

C. Y and Z form an ionic compound.

D. Y and Z form a covalent compound.

10. Which combination of length and strength of the carbon-to—carbon bonds in C,H, and C,H,

is correct?
Bond length Bond strength
A. CH,>CH, CH,<CH,
B. CH,>CH, C,H,>C,H,
C. CH,<CH, CH,<CH,
D. CH,<CH, CH,>CH,
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11. A solid has a melting point of 1582 °C and does not dissolve in water. It does not conduct electricity
in the molten state. What type of structure does the solid have?

A. Tonic

B.  Metallic

C. Giant molecular
D.  Simple molecular

12. The diagrams below show s and p orbitals in different positions. Which combinations can form
a 6-bond?

e elew
I1L. ODQ

A. TandII only
B. TandIII only
C. I andIII only

D. L IIand Il
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13.  Which species contain delocalized electrons?

L 0 2 IL. CH, 1.
| | ;
~— C
Y O /2N 0 0)
O/ 0 O/ H
A. TandIIonly
B. TandII only

C. I and I only

D. L Iand Il

14.  Which statement is correct for the reaction with this enthalpy level diagram?

H

Products

Reactants

Reaction progress

A. Heat energy is released during the reaction and the reactants are more stable than the products.
B.  Heat energy is absorbed during the reaction and the reactants are more stable than the products.
C.  Heat energy is released during the reaction and the products are more stable than the reactants.

D. Heat energy is absorbed during the reaction and the products are more stable than the reactants.
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15. The enthalpy changes of three reactions are given below.

2HCOOH (1) + O, (g) — 2CO, (g) + 2H,0 (1) AH =a
C,H,0H (1) + 30, (g) - 2CO, (g) + 3H,0 (1) AH =b
2HCOOC,H, (1) + 70, (g) — 6CO, (g) + 6H,0 (1) AH =c

What is the enthalpy change for the following reaction?

HCOOH (1) + C,H,0H (1) - HCOOC,H, (1) + H,0(1)

16. What is the correct definition of lattice enthalpy?

A.

B.

Enthalpy change when one mole of a solid ionic compound is separated into gaseous ions.

Enthalpy change when one mole of a solid ionic compound is separated into its ions in their
standard state.

Enthalpy change when one mole of a solid ionic compound is formed from gaseous elements.

Enthalpy change when one mole of a compound is formed from the elements in their
standard states.

17. Which reaction has the greatest increase in entropy?

A.

B.
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2CH,OH (1) +30,(g) = 2CO,(g) + 4H,0 ()
N,(g)+3H,(g) — 2NH,(g)
2HClI(aq) + MgCO,(s) - MgCl, (aq) + H,O (1) + CO,(g)

NH, (g) + HCl(g) — NH,CI(s)
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18.  Which change must be negative when a reaction occurs spontaneously?

A, AH
B. AG
C. AS
D. AT

19. The diagram represents the Maxwell-Boltzmann energy distribution curve of the reactants for a
chemical reaction with different activation energies, £, and £ ,.

Fraction of
molecules

E

al

Energy

a2

What is the reason why the rate of the reaction with activation energy E , is greater?
A. More frequent collisions between the particles occur.

B.  More energetic collisions between the particles occur.

C. A catalyst has been added.

D.  The temperature is higher.
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- 11— M14/4/CHEMI/HPM/ENG/TZ1/XX

20. X and Y react according to the equation 2X+Y — Z. The reaction can be described by the
following mechanism:
X+X->X, slow
X,+Y—>Z fast

What is the order of the reaction with respect to X and Y?

X Y
A. First Zero
B. First First
C. Second Zero
D. Second First

21. The rate constant for a reaction is determined at different temperatures. Which diagram represents
the relationship between the rate constant, k£, and temperature, 7, in K?

A. B.
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22.  Which statement is correct for a reversible reaction when K >>17
A.  The reaction almost goes to completion.
B.  The reaction hardly occurs.
C.  Equilibrium is reached in a very short time.
D. At equilibrium, the rate of the forward reaction is much higher than the rate of the backward

reaction.

23. The diagram represents the vapour pressure of two liquids, A and B, as temperature changes. Y is a
point on the curve of liquid A.

Vapour
pressure

Temperature

Which statement can be made using the graph?

A. At the conditions of pressure and temperature at point Y, A is in the liquid phase and B in the
gaseous phase.

B.  Atthe conditions of pressure and temperature at point Y, both A and B are in the gaseous phase.
C.  Atthe same pressure, A has a higher boiling point than B.

D. The intermolecular forces between the molecules of B are stronger than between the
molecules of A.

2214-6107
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24. In which reaction does H,O act as a Lewis base but not as a Brensted—Lowry base.

A.

B.

H,0 + NH," — H,0" + NH,
H,0 + CaO — Ca’* + 20H"
H,0 +[Fe(H,0),T" — Fe[(OH)(H,0),]"* + H,0"

6H,0 +[Ni(NH,),*" — 6NH, +[Ni(H,0),]*"

25. A solution of 50cm’ hydrochloric acid has a pH of 4. What is the final pH if 450cm’ of water

is added?
A 3
B. 4
C. 5
D. 6

26. The pK, of HS is 7.08. What is its conjugate acid and what is the K, value of the acid?

Conjugate acid K,
H,S 105
H,S 6.92
827 1076.92
S* 6.92

27. Which mixture of solutions can be used to prepare a buffer solution?

A.

B.
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50.0cm’ 0.100moldm™ HCI and 100.0cm’ 0.100 mol dm > NH,

50.0cm’ 0.100moldm™ HCI and 50.0 cm® 0.100 moldm ™ NH,

50.0cm’ 0.100moldm™ HCI and 100.0cm’ 0.100 mol dm > NH,ClI

50.0cm’ 0.100moldm™ HCI and 50.0 cm® 0.100 moldm ™ NH,Cl
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28. A weak acid is titrated with a strong base. Which statement is true for the titration curve?

pH

Volume of base

A. A s the equivalence point.
B.  The pH at A equals the pK, of the acid.
C. The pH at B equals 7.
D. Cis in the buffer region.
29. Methyl orange is an indicator which changes its colour from red to yellow in a pH range of 3.2 — 4.4.
For which titration would methyl orange be a suitable indicator?
A. Todine and sodium thiosulfate solution
B.  Hydrochloric acid and ammonia solution
C.  Ethanoic acid and sodium hydroxide solution

D. Ethanoic acid and ammonia solution

2214-6107
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30. At which side of the equation are electrons, H" ions and H,O needed to complete the half-equation?

MnO, (aq) — Mn**(aq)

Electrons

H" ions

H,0

reactant side

reactant side

product side

reactant side

product side

reactant side

product side

reactant side

product side

product side

product side

reactant side

31.

32.

What are the correct names for KMnO, and K,Cr,0,, using oxidation numbers?
A. Potassium permanganate and potassium dichromate

B.  Potassium manganate(IV) and potassium chromate(VII)

C.  Potassium permanganate(IV) and potassium dichromate(VII)

D. Potassium manganate(VII) and potassium dichromate(VI)

What is an industrial use of electrolysis?
A.  The production of graphite

B.  The production of iron

C.  The production of electric energy

D.  Electroplating
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33. The overall equation of a voltaic cell is:

Ni(s) + 2Ag" (aq) = Ni*"(aq) + 2Ag(s) E® =1.06V

The standard electrode potential for Ni**(aq)+2e” = Ni(s), is —0.26V. What is the standard
electrode potential for the silver half-cell, Ag*(aq)+e” = Ag(s), in V?

A 132
B. -0.80
C. +0.80
D. +1.32

34. What is the IUPAC name for (CH,),COH(CH,),CH,?
A.  Hexan-3-ol
B.  2-methylpentan-2-ol
C.  2-methylpentan-3-ol

D. Dimethylpentan-1-ol

2214-6107
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35.  Which type of halogenoalkane is the substance shown below, and which type of nucleophilic reaction
does it undergo with an aqueous sodium hydroxide solution?

Type of halogenoalkane Type of nucleophilic reaction
primary Syl
tertiary Syl
primary Sy2
tertiary S\2

36. Which reaction produces only butan-2-0l?

A.

B.

2214-6107

Addition of water to but-2-ene
Addition of water to but-1-ene
Reaction of 2-bromobutane with alcoholic sodium hydroxide

Reaction of 1-bromobutane with alcoholic sodium hydroxide
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37. Which functional groups are present in C.H{CONHCH,?

CONHCH,
A. amide and benzene ring (phenyl)
B. amine, benzene ring (phenyl) and carbonyl
C.  benzene ring (phenyl) and carbonyl
D. amine and benzene ring (phenyl)
38. Which two compounds can form a polyester?
" ho OH H o H
C C/ d HO (|3 (|3 H
an
4 A} |
O O H H
5 Ho OH H o H
\C C/ d HO (|3 (|3 OH
an
4 \ |
O O H H
“w OH H o H
\C C/ d HO C|3 C|3 H
an
4 A} |
O O H H
Py OH H o H
\C C d HO (|3 (|3 OH
an
4 \} |
O O H H
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39. Which statement about isomerism is correct?

A. But-1-ene and but-2-ene are geometrical isomers.

B.  But-1-ene has two geometrical isomers.

C. Butan-1-ol and butan-2-ol are optical isomers.

D. Butan-2-ol has two optical isomers.
40. A student carries out a titration three times and obtains the following volumes: 3.0 = 0.1 cm’,

32+0.1cm’ and 3.2+ 0.1cm’. What is the average volume?

A. 31+0.lcm’

B. 3.13+0.lcm’

C. 3.1+03cm’

D. 3.13+03cm’
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