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1.	 Which non-metal forms an oxide XO2 with a relative molecular mass of 60?

A.	 C

B.	 N

C.	 Si

D.	 S

2.	 How many oxygen atoms are there in 0.20 mol of ethanoic acid, CH3COOH?

A.	 1.2 × 1023

B.	 2.4 × 1023

C.	 3.0 × 1024

D.	 6.0 × 1024

3.	 4.00 mol of a hydrocarbon with an empirical formula of CH2 has a mass of 280 g.  What is the 
molecular formula of this compound?

A.	 C2H4

B.	 C3H6

C.	 C4H8

D.	 C5H10

4.	 What will be the concentration of sulfate ions in mol dm–3 when 0.20 mol of KAl(SO4)2 is dissolved 
in water to give 100 cm3 of aqueous solution?

A.	 0.2

B.	 1.0

C.	 2.0

D.	 4.0

	



8809-6104

– 4 – N09/4/CHEMI/SPM/ENG/TZ0/XX+

5.	 The volume of an ideal gas at 27 0. °C is increased from 3.00 dm3 to 6.00 dm3.  At what temperature, 
in °C, will the gas have the original pressure?

A.	 13.5

B.	 54.0

C.	 327

D.	 600

6.	 Which species have the same number of electrons?

I.	 S2–

II.	 Cl–

III.	 Ne

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

7.	 Which gives the correct order of these processes in a mass spectrometer?

A.	 ionization	 deflection	 acceleration

B.	 ionization	 acceleration	 deflection

C.	 acceleration	 ionization	 deflection

D.	 deflection	 acceleration	 ionization
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8.	 What happens when sodium is added to water?

I.	 A gas is evolved

II.	 The temperature of the water increases

III.	 A clear, colourless solution is formed

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

9.	 An atom of an element contains 19 electrons.  In which group of the periodic table does it occur?

A.	 1

B.	 2

C.	 5

D.	 7

10.	 What compound is formed when lithium reacts with selenium?

A.	 LiSe

B.	 Li2Se

C.	 LiSe2

D.	 Li2Se2
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11.	 How many non-bonding pairs of electrons are there in a nitrogen molecule?

A.	 0

B.	 1

C.	 2

D.	 3

12.	 Which molecule contains a bond angle of approximately 120?

A.	 CH4

B.	 C2H2

C.	 C2H4

D.	 C2H6

13.	 Which compound does not form hydrogen bonds between its molecules?

A.	 CH3NH2

B.	 CH3COCH3

C.	 CH3COOH

D.	 CH3CH2OH

14.	 Which substance does not conduct electricity?

A.	 Solid zinc

B.	 Molten zinc

C.	 Solid zinc chloride

D.	 Molten zinc chloride
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15.	 Which is true for a chemical reaction in which the products have a higher enthalpy than the reactants?

Reaction ∆H

A. endothermic positive

B. endothermic negative

C. exothermic positive

D. exothermic negative

16.	 In a reaction that occurs in 50 g of aqueous solution, the temperature of the reaction mixture increases 	
by 20 °C.  If 0.10 mol of the limiting reagent is consumed, what is the enthalpy change (in kJ mol–1) 
for the reaction?  Assume the specific heat capacity of the solution = 4.2 kJ kg–1 K–1.

A.	 − × × ×0 10 50 4 2 20. .

B.	 − × × ×0 10 0 050 4 2 20. . .

C.	
− × ×50 4 2 20

0 10
.

.

D.	
− × ×0 050 4 2 20

0 10
. .

.
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17.	 Use the average bond enthalpies below to calculate the enthalpy change, in kJ, for the 	
following reaction.

H (g) I (g) 2HI (g)2 2+ →

Bond Bond energy / kJ mol–1

H–H 440

I–I 150

H–I 300

A.	 +290

B.	 +10

C.	 –10

D.	 –290

18.	 Hydrochloric acid is reacted with large pieces of calcium carbonate, the reaction is then repeated 
using calcium carbonate powder.   How does this change affect the activation energy and the 	
collision frequency?

Activation energy Collision frequency

A. increases increases

B. stays constant increases

C. increases stays constant

D. stays constant stays constant
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19.	 Which statement is true about using sulfuric acid as a catalyst in the following reaction?

CH3– CO – CH3(aq) + I2(aq) 
H aq+ ( ) →  CH3– CO – CH2–I (aq) + HI (aq)

I.	 The catalyst increases the rate of reaction.

II.	 The catalyst lowers the activation energy for the reaction.

III.	 The catalyst has been consumed at the end of the chemical reaction.

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

20.	 An increase in temperature increases the amount of chlorine present in the following equilibrium.

PCl s PCl l Cl g5 3 2( ) ( ) ( ) +

What is the best explanation for this?

A.	 The higher temperature increases the rate of the forward reaction only.

B.	 The higher temperature increases the rate of the reverse reaction only.

C.	 The higher temperature increases the rate of both reactions but the forward reaction is affected 
more than the reverse.

D.	 The higher temperature increases the rate of both reactions but the reverse reaction is affected 
more than the forward.
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21.	 What will happen when at a constant temperature, more iodide ions, I–, are added to the equilibrium 
below?

I s I aq I aq2 3( ) ( ) ( )+ − −


A.	 The amount of solid iodine decreases and the equilibrium constant increases.

B.	 The amount of solid iodine decreases and the equilibrium constant remains unchanged.

C.	 The amount of solid iodine increases and the equilibrium constant decreases.

D.	 The amount of solid iodine increases and the equilibrium constant remains unchanged.

22.	 What is the formula of the conjugate base of the hydrogenphosphate ion, HPO4
2–?

A.	 H2PO4
–

B.	 H3PO4

C.	 HPO4
–

D.	 PO4
3–

23.	 Which pH value is that of an aqueous solution of carbon dioxide?

A.	 2.1

B.	 5.6

C.	 9.8

D.	 12.2
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24.	 Which are redox reactions?

I.	 2 22 2FeCl Cl FeCl3+ →

II.	 Mg HNO Mg(NO H+ → +2 3 3 2 2)

III.	 H O SO H SO2 + →3 2 4

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

25.	 Magnesium is higher in the reactivity series than zinc.  In the cell shown, in which direction do the 
electrons flow in wire X and which metal is oxidized?

voltmeter	 X

Zn

V

salt bridge
Mg

ZnSO4(aq)	 MgSO4(aq)

Electron flow Oxidized

A. Zn to Mg Zn

B. Mg to Zn Zn

C. Zn to Mg Mg

D. Mg to Zn Mg
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26.	 How many structural isomers exist with the formula C3H5Cl3?

A.	 3

B.	 4

C.	 5

D.	 6

27.	 Which substance is produced by the reaction of hydrogen with a vegetable oil?

A.	 Margarine

B.	 Nylon

C.	 Polypropene

D.	 Soap

28.	 Which substance is not produced during the combustion of alkanes?

A.	 CO2

B.	 CO

C.	 C

D.	 H2
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29.	 Propene is converted to propanone in a two stage process.

Propene → X → Propanone

What is the formula of compound X?

A.	 CH3CHBrCH3

B.	 CH3CH2CH2Br

C.	 CH3CHOHCH3

D.	 CH3CH2CH2OH

30.	 Which are likely to be reduced when an experiment is repeated a number of times?

A.	 Random errors

B.	 Systematic errors

C.	 Both random and systematic errors

D.	 Neither random nor systematic errors


