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1. The equation for the complete combustion of butane is

4 10 2 2 22C H 13O 8CO 10H O+ → +

What is the amount (in mol) of carbon dioxide formed by the complete combustion of three moles of
butane?

A. 4

B. 8

C. 12

D. 24

2. Which solution contains the greatest amount (in mol) of solute?

A. 3 310.0 cm  of 0.500 mol dm  NaCl−

B. 3 320.0 cm  of 0.400 mol dm  NaCl−

C. 3 330.0 cm  of 0.300 mol dm  NaCl−

D. 3 340.0 cm  of 0.200 mol dm  NaCl−

3. How many oxygen atoms are present in 0.0500 mol carbon dioxide?

A. 223.01 10×
 

B. 226.02 10×

C. 236.02 10×

D. 241.20 10×

4. How many electrons are there in one  ion?24 2
12 Mg +

A. 10

B. 12

C. 14

D. 22
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5. How many electrons are there in all the d orbitals in an atom of xenon?

A. 10

B. 18

C. 20

D. 36

6. What increases in equal steps of one from left to right in the periodic table for the elements lithium to neon?

A. the number of occupied electron energy levels

B. the number of neutrons in the most common isotope

C. the number of electrons in the atom

D. the atomic mass

7. Which two elements react most vigorously with each other?

A. chlorine and lithium

B. chlorine and potassium

C. iodine and lithium

D. iodine and potassium

8. Which is an essential feature of a ligand?

A. a negative charge 

B. an odd number of electrons 

C. the presence of two or more atoms

D. the presence of a non-bonding pair of electrons
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9. What happens when sodium and oxygen combine together?

A. Each sodium atom gains one electron.

B. Each sodium atom loses one electron.

C. Each oxygen atom gains one electron.

D. Each oxygen atom loses one electron.

10. In ethanol,  there are covalent bonds, hydrogen bonds and van der Waals� forces.  Which2 5C H OH (l),
bonds or forces are broken when ethanol is vaporized?

A. only hydrogen bonds

B. covalent bonds and hydrogen bonds

C. covalent bonds and van der Waals� forces

D. hydrogen bonds and van der Waals� forces

11. Which statement best describes the attraction present in metallic bonding?

A. the attraction between nuclei and electrons

B. the attraction between positive ions and electrons

C. the attraction between positive ions and negative ions

D. the attraction between protons and electrons
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12. Which statement is correct about multiple bonding between carbon atoms?

A. Double bonds are formed by two π bonds.

B. Double bonds are weaker than single bonds.

C. π bonds are formed by overlap between s orbitals.

D. π bonds are weaker than sigma bonds.

13. Which statements are correct about diamond, graphite and a  fullerene?60C

I. The poorest electrical conductor of the three is diamond.

II. The atoms in graphite and  fullerene are  hybridized.60C 2sp

III. The atoms in diamond and  fullerene are arranged in hexagons.60C

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

14. A fixed mass of an ideal gas has a volume of 800  under certain conditions.  The pressure (in kPa)3cm
and temperature (in K) are both doubled.  What is the volume of the gas after these changes with other
conditions remaining the same?

A. 200 3cm

B. 800 3cm

C. 1600 3cm

D. 3200 3cm
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15. Which statements are correct for an endothermic reaction?

I. The system absorbs heat.

II. The enthalpy change is positive.

III. The bond enthalpy total for the reactants is greater than for the products.

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

16. The average bond enthalpy for the C�H bond is 412 kJ .  Which process has an enthalpy change1mol−

closest to this value?

A. 4 2CH (g) C(s) 2H (g)→ +

B. 4 2CH (g) C(g) 2H (g)→ +

C. 4CH (g) C(s) 4H (g)→ +

D. 4 3CH (g) CH (g) H (g)→ +

17. Some chlorine gas is placed in a flask of fixed volume at room temperature.  Which change will cause a
decrease in entropy?

A. adding a small amount of hydrogen

B. adding a small amount of chlorine

C. cooling the flask

D. exposing the flask to sunlight
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18. Which type of reaction is referred to in the definition of standard enthalpy change of formation?

A. the formation of a compound from its elements

B. the formation of a crystal from its ions

C. the formation of a molecule from its atoms

D. the formation of a compound from other compounds

19. The reaction between calcium carbonate and hydrochloric acid, carried out in an open flask, can be
represented by the following equation.

3 2 2 2CaCO (s) 2HCl(aq) CaCl (aq) H O (l) CO (g)+ → + +

Which of the measurements below could be used to measure the rate of the reaction?

I. the mass of the flask and contents

II. the pH of the reaction mixture

III. the volume of carbon dioxide produced

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

20. The rate expression for a particular reaction is

Rate = k[P][Q]
Which of the units below is a possible unit for k?

A. 2 6 1mol dm min− −

B. 1 3 1mol dm min− −

C. 3 1mol dm min− −

D. 2 6 1mol dm min− −
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21. Which statement is correct about the behaviour of a catalyst in a reversible reaction?

A. It decreases the enthalpy change of the forward reaction.

B. It increases the enthalpy change of the reverse reaction.

C. It decreases the activation energy of the forward reaction.

D. It increases the activation energy of the reverse reaction.

22. The manufacture of sulfur trioxide can be represented by the equation below.

.1
2 2 32SO (g) O (g) 2SO (g) 197 kJ molH −+ ∆ = −! Ö

What happens when a catalyst is added to an equilibrium mixture from this reaction?

A. The rate of the forward reaction increases and that of the reverse reaction decreases.

B. The rates of both forward and reverse reactions increase.

C. The value of  increases.H∆ Ö

D. The yield of sulfur trioxide increases.

23. A sealed container at room temperature is half full of water.  The temperature of the container is increased
and left for equilibrium to re-establish.  Which statement is correct when the equilibrium is re-established
at the higher temperature?

A. The rate of vaporization is greater than the rate of condensation.

B. The amount of water vapour is greater than the amount of liquid water.

C. The amount of water vapour is greater than it is at the lower temperature.

D. The rate of condensation is greater than the rate of vaporization.
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24. Which methods will distinguish between equimolar solutions of a strong base and a strong acid?

I. Add magnesium to each solution and look for the formation of gas bubbles.

II. Add aqueous sodium hydroxide to each solution and measure the temperature change.

III. Use each solution in a circuit with a battery and lamp and see how bright the lamp glows.

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

25. The equation for the reaction between nitric acid and sulfuric acid is shown below.

2 4 3 2 3 4H SO HNO H NO HSO+ −+ +!

Which species are acting as acids in this reaction according to the Brønsted-Lowry theory?

A. 2 4 3H SO  and HNO

B. 2 4 2 3H SO  and H NO+

C. 3 2 3HNO  and H NO+

D. 2 3 4H NO  and HSO+ −

26. Which values are correct for a solution of NaOH of concentration 0.010 mol  at 298 K? 3dm−

14 2 6
w( 1.0 10 mol dm  at 298 K)K − −= ×

A. and2 3[H ] 1.0 10 mol dm+ − −= × pH 2.00=

B. and2 3[OH ] 1.0 10 mol dm− − −= × pH 12.00=

C. and12 3[H ] 1.0 10 mol dm+ − −= × pOH 12.00=

D.  and12 3[OH ] 1.0 10 mol dm− − −= × pOH 2.00=
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27. Which solution, of concentration 0.10 mol , has the highest pH value?3dm−

A. HCl(aq)

B. 2MgCl (aq)

C. NaCl(aq)

D. 3AlCl (aq)

28. Which statement about indicators is always correct?

A. The mid-point of an indicator�s colour change is at pH = 7.

B. The pH range is greater for indicators with higher  values.apK

C. The colour red indicates an acidic solution.

D. The  value of the indicator is within its pH range.apK

29. What are the oxidation numbers of the elements in sulfuric acid, ?2 4H SO

�8+6+2D.

+4+1+2C.

�2+4+1B.

�2+6+1A.

OxygenSulfurHydrogen
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30. A voltaic cell is made from copper and zinc half-cells.  The equation for the reaction occurring in the cell is
2 2Zn (s) Cu (aq) Zn (aq) Cu (s)+ ++ → +

Which statement is correct when the cell produces electricity?

A. Electrons are lost from zinc atoms.

B. The mass of the copper electrode decreases.

C. Electrons flow from the copper half-cell to the zinc half-cell.

D. Negative ions flow through the salt bridge from the zinc half-cell to the copper half-cell.

31. The unbalanced equation for the conversion of sulfur dioxide to sulfuric acid is given below.

2 2 2 4___SO ___ H O ___ H SO+ →

Which other species are used, and on which side of the equation, to balance it?

A.  and  on the leftH+ e−

B.  on the left and  on the rightH+ e−

C.  on the right and  on the leftH+ e−

D.  and  on the rightH+ e−

32. Which is a feature of the standard hydrogen electrode?

A. hydrogen gas at  (1 atm) pressure51.01 10 Pa×

B.  sulfuric acid31.0 mol dm−

C. a temperature of 273 K

D. a magnesium electrode
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33. Which pair of factors both affect the amount (in mol) of chlorine produced in the electrolysis of aqueous
sodium chloride?

A. current and temperature

B. temperature and chloride ion concentration

C. chloride ion concentration and length of time of electrolysis

D. pressure and length of time of electrolysis 

34. Which compound is a member of the same homologous series as 1-chloropropane?

A. 1-chloropropene

B. 1-chlorobutane

C. 1-bromopropane

D. 1,1-dichloropropane

35. Which formula is a correct representation of pentane?

A. 3 2 2 3CH CH CHCH CH

B. 3 2 2 3(CH CH ) CH

C. 3 2 3 3CH (CH ) CH

D. 3 3 3 3CH (CH ) CH

36. What is the organic product of the reaction between ethanol and ethanoic acid?

A. 3CH CHO

B. 3 3CH COOCH

C. 3 2 3CH CH COOCH

D. 3 2 3CH COOCH CH

� 13 � M05/4/CHEMI/HPM/ENG/TZ0/XX

2205-6101 Turn over



37. Propanal, undergoes complete fragmentation in a mass spectrometer.  What is3 2 rCH CH CHO ( 58) ,M =
the m/z value of the most intense line in its mass spectrum?

A. 15

B. 29

C. 43

D. 58

38. Which statement is correct about the reaction between methane and chlorine?

A. It involves heterolytic fission and  ions.Cl−

B. It involves heterolytic fission and  radicals.Cli

C. It involves homolytic fission and  ions.Cl−

D. It involves homolytic fission and  radicals.Cli

39. Which formula is that of a secondary halogenoalkane?

A. 3 2 2 2CH CH CH CH Br

B. 3 2 3CH CHBrCH CH

C. 3 2 2(CH ) CHCH Br

D. 3 3(CH ) CBr

40. Which compound is converted to butanal by acidified potassium dichromate(VI) solution?

A. butan-1-ol

B. butan-2-ol

C. butanone

D. butanoic acid
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