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1. Methane, CH4, burns in oxygen gas to form carbon dioxide and water.  How many moles of carbon 
dioxide will be formed from 8.0 g of methane?

A. 0.25

B. 0.50

C. 1.0

D. 2.0

2. What is the empirical formula of a compound containing 50 % by mass of element X ( )Ar = 20  and 
50 % by mass of element Y ( )Ar = 25 ?

A. XY

B. X Y3 2

C. X Y4 5

D. X Y5 4

3. Assuming complete reaction, what volume of 0 200 3. mol dm−  potassium hydroxide solution 
KOH aq( )( ), is required to neutralize 25 0 0 2003 3. .cm of mol dm−  aqueous sulfuric acid, 
H SO aq2 4 ( )( )?

A. 12.5 cm3

B. 25.0 cm3

C. 50.0 cm3

D. 75.0 cm3
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4. Consider the following reaction.

N (g) 3H (g) 2NH (g)2 2 3+ 

If the reaction is made to go to completion, what volume of ammonia (in dm3) can be prepared from 
25 dm3 of nitrogen and 60 dm3 of hydrogen?  All volumes are measured at the same temperature  
and pressure.

A. 40

B. 50

C. 85

D. 120

5. What is the difference between two neutral atoms represented by the symbols 84
210

85
210Po and At?

A. The number of neutrons 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.

6. Which statements are correct for the emission spectrum of the hydrogen atom?

I. The lines converge at lower energies.
II. Electron transitions to n n= → =2 1 are responsible for lines in the UV region.
III. Lines are produced when electrons move from higher to lower energy levels.

A. I and II only

B. I and III only

C. II and III only

D. I, II and III
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7. Which statement is correct for the halogen group?

A. Halide ions are all reducing agents, with iodide ions being the weakest.

B. Halogens are all oxidizing agents, with chlorine being the strongest.

C. Chloride ions can be oxidized to chlorine by bromine.

D. Iodide ions can be oxidized to iodine by chlorine.

8. Which of the following statements are correct?

I.	 The	melting	points	decrease	from	Li	→	Cs	for	the	alkali	metals.
II.	 The	melting	points	increase	from	F	→	I	for	the	halogens.
III.	 The	melting	points	decrease	from	Na	→	Ar	for	the	period	3	elements.

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

9. When C H , C H2 4 2 2 and C H2 6 are arranged in order of increasing C–C bond length, what is the correct 
order?

A.  C H , C H , C H2 6 2 2 2 4

B.  C H , C H , C H2 4 2 2 2 6

C. C H , C H , C H2 2 2 4 2 6

D.  C H , C H , C H2 4 2 6 2 2
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10. Which compound contains both ionic and covalent bonds?

A. MgCl2

B. HCl

C. H CO2

D. NH Cl4

11. When the species BF2
+, BF3 and BF4

− are arranged in order of increasing F B F− −  bond angle, what is 
the correct order?

A. BF , BF BF3 4 2
− +,

B. BF , BF , BF4 3 2
− +

C. BF , BF , BF2 4 3
+ −

D. BF , BF , BF2 3 4
+ −

12. Which species has a trigonal planar shape?

A. CO3
2−

B. SO3
2−

C. NF3

D. PCl3
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13. The temperature in Kelvin of 1.0 dm3 of an ideal gas is doubled and its pressure is tripled.  What is the 
final	volume	of	the	gas	in	dm3?

A. 1
3

B. 2
3

C. 3
2

D. 1
6

14. 1 mole of hydrogen, 2 moles of oxygen and 3 moles of carbon dioxide are placed in a closed container 
at 298 K.  What is the ratio of average kinetic energies of each gas under these conditions?

A. 1 : 2 : 3

B. 3 : 2 : 1

C. 1 : 1 : 1

D. 1 : 2 : 1

15. Consider	the	specific	heat	capacity	of	the	following	metals.

Metal Specific	heat	capacity	/	J kg K− −1 1

Cu 385
Ag 234
Au 130
Pt 134

Which metal will show the greatest temperature increase if 50 J of heat is supplied to a 0.001 kg 
sample of each metal at the same initial temperature?

A. Cu

B. Ag

C. Au

D. Pt



2207-6104

– 8 – M07/4/CHEMI/SPM/ENG/TZ0/XX

16. Consider the following reactions.

S(s) 1 O (g) SO (g)  kJ mol3
1+ → =1

2 2 395H Ö − −

SO (g) O (g) SO (g)           kJ mol2 3
1+ → =1

2 2 98H Ö − −

What is the H Ö  value (in kJ mol 1− ) for the following reaction?

S(s) O (g) SO (g)2+ →2

A. –297

B. +297

C. – 493

D. +493

17. The following reaction is spontaneous only at temperatures above 850 °C. 

CaCO (s) CaO(s) CO (g)3 2→ +

 Which combination is correct for this reaction at 1000 °C?

ΔG ΔH ΔS

A. – – –

B. + + +

C. – + +

D. + – –

18. Which statement is correct for an endothermic reaction?

A. Bonds in the products are stronger than the bonds in the reactants.

B. Bonds in the reactants are stronger than the bonds in the products.

C. The enthalpy of the products is less than that of the reactants.

D. The reaction is spontaneous at low temperatures but becomes non-spontaneous at high 
temperatures.
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19. In general, the rate of a reaction can be increased by all of the following except

A. increasing the temperature.

B. increasing the activation energy.

C. increasing the concentration of reactants.

D. increasing the surface area of the reactants.

20. At 25 C° , 100 cm3 of 1.0 mol dm 3−  hydrochloric acid is added to 3.5 g of magnesium carbonate.  If the 
sample of magnesium carbonate is kept constant, which conditions will not increase the initial rate of 
reaction?

Volume of HCl / cm3 Concentration of HCl / mol dm 3− Temperature / °C

A. 200 1.0 25

B. 100 2.0 25

C. 100 1.0 35

D. 200 2.0 25

21. Consider the following equilibrium reaction in a closed container at 350 °C.

SO (g) Cl (g) SO Cl (g)  kJ 2 2 2 2 85+ = H Ö −

Which statement is correct?

A. Decreasing the temperature will increase the amount of SO Cl (g)22 .

B. Increasing the volume of the container will increase the amount of SO Cl (g)22 .

C. Increasing the temperature will increase the amount of SO Cl (g)22 .

D. Adding a catalyst will increase the amount of SO Cl (g)22 .
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22. Which of the following equilibria would not be affected by pressure changes at constant 
temperature? 

A. 4HCl(g) O (g) H O g Cl g2 2 2+ + 2 2( ) ( )

B. CO(g) H O(g) H (g) CO (g)2 2 2+ +

C. C H (g) H O(g) C H OH (g)2 4 2 2 5+ 

D. PF Cl (g) PF (g) Cl (g)3 2 3 2 +

23. Which mixture would produce a buffer solution when dissolved in 1.0 dm3 of water?

A. 0.30 mol of NH3 (aq) and 0.30 mol of HCl(aq)

B. 0.30 mol of NH3 (aq) and 0.15 mol of HCl(aq)

C. 0.30 mol of NH3 (aq) and 0.60 mol of HCl(aq)

D. 0.30 mol of NH3 (aq) and 0.15 mol of H SO (aq)2 4

24. Solutions of hydrochloric acid (HCl (aq)) and ethanoic acid (CH COOH3  (aq)) of the same concentration 
reacted completely with 5.0 g of calcium carbonate in separate containers.  Which statement is 
correct?

A. CH COOH (aq)3  reacted slower because it has a lower pH than HCl (aq).

B. A smaller volume of CO g2 ( ) was produced with CH COOH (aq)3  than with HCl (aq).

C. A greater volume of CO g2 ( ) was produced with CH COOH (aq)3  than with HCl (aq).

D. The same volume of CO g2 ( ) was produced with both CH COOH (aq)3  and HCl (aq).
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25. Consider the following spontaneous reactions.

 Fe (s) Cu (aq) Fe (aq) Cu (s)2+ → ++ +2

 Cu (s) 2Ag (aq) Cu (aq) Ag (s)2+ → ++ + 2

 Zn (s) Fe (aq) Zn (aq) Fe(s)+ → ++ +2 2

Which is the correct combination of strongest oxidizing agent and strongest reducing agent?

Strongest oxidizing agent Strongest reducing agent

A. Ag (s) Zn (s)

B. Ag (aq)+ Zn (s)

C. Zn (aq)2+ Ag (s)

D. Zn (s) Ag (aq)+

26. In which change does nitrogen undergo oxidation? 

A. NO N O2 2 4→

B. NO NO3 2
− →

C. N O NO2 5 → −
3

D. NH N3 2→

27. Which statement is correct?

A. Spontaneous redox reactions produce electricity in an electrolytic cell.

B. Electricity is used to carry out a non-spontaneous redox reaction in a voltaic cell.

C. Oxidation takes place at the negative electrode in a voltaic cell and the positive electrode in an 
electrolytic cell.

D. Oxidation takes place at the negative electrode in a voltaic cell and reduction takes place at the 
positive electrode in an electrolytic cell.
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28. Nylon is a condensation polymer made up of hexanedioic acid and 1,6-diaminohexane.
Which type of linkage is present in nylon?

A. Amide

B. Ester

C. Amine

D. Carboxyl

29. What is the IUPAC name of the following compound?

A. 3,3,4-trimethylhexane

B. 3,4,4-trimethylhexane

C. 4-ethyl-3,4-dimethylpentane

D. 2-ethyl-2,3-dimethylpentane
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30. How many chiral carbon atoms are present in a molecule of glucose?

A. 1

B. 2

C. 3

D. 4


