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12.	 The following thin-layer chromatogram was obtained from a mixture of naphthalene, C10H8, and 
naphthol, C10H8O. A polar silica was used as the stationary phase, and a non-polar hexane as the 
mobile phase.
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What are the position and retardation factor (RF) of naphthalene?

A.	 y and 0.50

B.	 y and 0.58

C.	 x and 0.80

D.	 x and 0.83
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13.	 Aluminium trichloride, AlCl3(g), and beryllium chloride, BeCl2(g), have been known for  
many years. Which adaptation of the bonding model was made to explain the bonding in AlCl3(g) 
and BeCl2(g)?

A.	 The existence of coordination bonding was proposed.

B.	 Ideas about oxidation states were formed.

C.	 Exceptions to the octet rule were introduced.

D.	 Lewis formulas of molecules were developed.

14.	 Germanium has several stable oxidation states. Which row shows these species in order  
of increasing radius?

A.	 Ge4+, Ge2+, Ge, Ge4-.

B.	 Ge4-, Ge4+, Ge2+, Ge.

C.	 Ge, Ge4-, Ge4+, Ge2+.

D.	 Ge2+, Ge, Ge4-, Ge4+.

15.	 Which statement explains the trend in first ionisation energy from sodium, Na, to chlorine,Cl?

A.	 Nuclear charge increases.

B.	 Electronegativity decreases.

C.	 Atomic radius increases.

D.	 Shielding decreases.

16.	 Which elements would react with each other most vigorously?

A.	 K(s) and Br2(g)

B.	 K(s) and Cl2(g)

C.	 Na(s) and Br2(g)

D.	 Na(s) and Cl2(g)
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10.	 Which monomer produces this addition polymer?
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11.	 Which label shows the d-block elements of the periodic table?

A.

D.

B.

C.
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12.	 Why do group 17 elements have higher first ionization energies than group 1 elements in the 
same period?

A.	 Group 17 elements have more electrons in the valence shell.

B.	 Group 17 elements have more filled energy levels.

C.	 Group 17 elements have more paired electrons.

D.	 Group 17 elements have more protons in the nucleus.

13.	 What is the oxidation state of nitrogen in N2O4?

A.	 −4

B.	 −2

C.	 +2

D.	 +4

14.	 Which compound is an isomer of propanone?
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15.	 What is the correct interpretation of this energy profile?
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Products

Reactants

Reaction coordinate

Relative stability Temperature of surroundings

A. reactants more stable than products decreases

B. reactants more stable than products increases

C. reactants less stable than products decreases

D. reactants less stable than products increases
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10.	 Which monomer could produce this polymer?

CH CH
CH2

CH CH
CH2

CH CH
CH2CH2 CH2 CH2

A.	 C6H6CH2CH2

B.	 C6H6CHCH2

C.	 C6H5CHCH2

D.	 C6H5CH2CH2

11.	 Which of these elements is in the f-block of the periodic table?

A.	 Ra

B.	 Lu

C.	 Rf

D.	 Nh

12.	 What is the electron configuration of an atom of Cu?

A.	 [Ar]3d9

B.	 [Ar]4s23d9

C.	 [Ar]4s24d9

D.	 [Ar]4s13d10
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13.	 Which pair of elements would react with each other the least vigorously?

A.	 Lithium and fluorine

B.	 Lithium and iodine

C.	 Caesium and fluorine

D.	 Caesium and iodine

14.	 Which compounds contain an atom in a +3 oxidation state?

I.	 NO2
-

II.	 FeCl3

III.	 BrF3

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

15.	 Which functional groups are present in both of these molecules?
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A.	 Amino and amido

B.	 Amino and alkoxy

C.	 Amino and carbonyl

D.	 Amino and a benzene ring
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16.	 Which statement about an exothermic reaction is correct?

A.	 Temperature decreases and the products have higher enthalpy than the reactants.

B.	 Temperature decreases and the products have lower enthalpy than the reactants.

C.	 Temperature increases and the products have higher enthalpy than the reactants.

D.	 Temperature increases and the products have lower enthalpy than the reactants.

17.	 The energy from burning 0.321 g of methanol causes the temperature of 200 cm3 of water to rise by 
5.00 K. What is the enthalpy of combustion of the methanol in kJ mol-1?

Specific heat capacity of water: 4.18 J g-1 K-1, M r methanol = 32.05 g mol-1

Q = mc ∆ T

A.	 -417

B.	 -579

C.	 -23 200

D.	 -417 000

18.	 Which process to produce ethanol has an atom economy of 100?

A.	 C2H4 + H2O → C2H5OH

B.	 C6H12O6 → 2C2H5OH + 2CO2

C.	 CH3COOC2H5 + NaOH → C2H5OH + CH3COONa

D.	 CH3COOC2H5 + H2O  C2H5OH + CH3COOH
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11.	 A section of a polymer containing three repeating units is shown.

C C C C C C

H H H H H H

CH3 H CH3 H CH3 H

Which monomer was used to make this polymer?

A.	 But-1-ene

B.	 But-2-ene

C.	 Methylpropene

D.	 Propene

12.	 What are the oxidation states of the elements in Na2CrO4?

Sodium Chromium Oxygen

A. +1 +6 -1

B. +2 +3 -1

C. +1 +6 -2

D. +2 +3 -2

13.	 What is the IUPAC name of the molecule below?

O

A.	 2-ethyl-4-methylpentan-3-one

B.	 4-ethyl-2-methylpentan-3-one

C.	 2,4-dimethylhexan-3-one

D.	 3,5-dimethylhexan-4-one

– 6 – 8825 – 6210

14.	 The relative values of the first ionization energies of four elements which have consecutive 
atomic numbers are shown.

An element X reacts with oxygen to form an acidic oxide.

Which element could be X?
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15.	 Which formula represents an amide?

A.	 C6H5NH2

B.	 CH3CONH2

C.	 (CH3)2NH

D.	 NH2CH2COOH
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14.	 The relative values of the first ionization energies of four elements which have consecutive 
atomic numbers are shown.

An element X reacts with oxygen to form an acidic oxide.

Which element could be X?
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15.	 Which formula represents an amide?

A.	 C6H5NH2

B.	 CH3CONH2

C.	 (CH3)2NH

D.	 NH2CH2COOH
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16.	 The potential energy profile of a reaction is shown.
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Which reaction has this energy profile?

A.	 N2 (g) + O2 (g)  2NO (g)

B.	 2H (g)  H2 (g)

C.	 NaOH (aq) + HCl (aq) → NaCl (aq) + H2O (l)

D.	 CH4 (g) + 2O2 (g) → CO2 (g) + 2H2O (l)

17.	 What is H, in kJ, in the energy cycle below?

�

A.	 + 52 - 176

B.	 + 52 + 176

C.	 - 52 + 124

D.	 - 52 - 176
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12.	 Which functional groups are present in this molecule?

A.	 amino, alkoxy, ester

B.	 ether, carboxyl, amino

C.	 carboxyl, alkoxy, ester

D.	 ester, amino, carboxyl

13.	 In which block of the periodic table would element 119 be placed, if it is found in the future?

A.	 s

B.	 p

C.	 d

D.	 f
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14.	 Which is a correct alternative representation of this molecule?
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A.	 C3H6Cl2

B.	
Cl

Cl

C.	 2,2-dichlorobut-1-ene

D.	 CH3CHClC(Cl)=CH2

15.	 The block structure of the periodic table groups elements according to which characteristic?

A.	 atomic number

B.	 atomic mass

C.	 electron configuration

D.	 reactivity

16.	 Which set of conditions describe a reaction in which the reactants are more stable than 
the products?

A.	 endothermic and ∆H negative

B.	 endothermic and ∆H positive

C.	 exothermic and ∆H negative

D.	 exothermic and ∆H positive


