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1. Consider the following reaction:

2 3 3 2CaCl (aq) 2AgNO (aq) 2AgCl(s) + Ca(NO ) (aq)+ →

 of   is mixed with of    What are the32.0 dm 30.50 mol dm−
2CaCl (aq) 31.0 dm 32.0 mol dm−

3AgNO (aq).
concentrations of  and  after mixing?2Ca (aq)+

3NO (aq)−

1.53.0D.

2.01.0C.

0.660.33B.

0.330.66A.

− −3
3[NO ] / mol dm−2+ 3[Ca ] / mol dm

2. Formation of polyethene from calcium carbide,  can take place as follows:2CaC ,

2 2 2 2 2CaC 2 H O Ca(OH) C H+ → +

2 2 2 2 4C H H C H+ →

2 4 2 2C H �(�CH � CH �) �nn →

What mass of polyethene is obtained from 64 kg of  2CaC ?

A. 7 kg

B. 14 kg

C. 21 kg

D. 28 kg

3. Ammonia is manufactured by the synthesis of nitrogen and hydrogen as follows:

2 2 3N (g) 3H (g) 2NH (g)+ →

56.0 g of  produces 34.0 g of 2N 3NH .

What is the percentage yield of ammonia?

A. 50

B. 68

C. 74

D. 100

� 3 � N02/420/H(1)
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4. Isotopes are elements with

A. the same atomic number and the same number of neutrons.

B. the same mass number but a different number of neutrons.

C. the same atomic number but a different number of neutrons.

D. different atomic and mass numbers but the same number of neutrons.

5. A transition metal ion  has the electronic configuration  What is the atomic number of3X + 4[Ar] 3d .
element X?

A. 22

B. 24

C. 25

D. 27

6. Which of the following electronic configurations gives rise to the largest increase between the second and
third ionisation energies?

A. 2 21s 2s

B. 2 2 21s 2s 2 p

C. 2 2 6 21s 2s 2 p 3s

D. 2 2 6 11s 2s 2 p 3s

� 4 � N02/420/H(1)
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7. Which of the following displacement reactions is possible?

A. 2 2Br (aq) 2Cl (aq) 2Br (aq) Cl (aq)− −+ → +

B. 2 2I (aq) 2Cl (aq) 2I (aq) Cl (aq)− −+ → +

C. 2 2Cl (aq) 2I (aq) 2Cl (aq) I (aq)− −+ → +

D. 2 2I (aq) 2Br (aq) 2I (aq) Br (aq)− −+ → +

8. An element E of mass number 40 has the electronic configuration 2. 8. 8. 2.  Which statement regarding this
element is not correct?

A. It belongs to group 2 of the periodic table.

B. It has 20 neutrons.

C. It belongs to period 4 of the periodic table.

D. The formula of its oxide is 2EO .

9. Which ions are listed in order of decreasing ionic radius (highest first)?

A. 2 2Mg , Na , F ,O+ + − −

B. 2 2O , F , Na , Mg− − + +

C. 2 2F ,O , Na , Mg− − + +

D. 2 2Mg , Na ,O ,F+ + − −

� 5 � N02/420/H(1)
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10. Consider the following coordination compounds

I. 3 4 2[Pt(NH ) ]Cl

II. 3 3[Pt(NH ) Cl]Cl

III. 3 2 2[Pt(NH ) Cl ]

What are the charges on the complex ions?

�2�10D.

+2+10C.

0�1�2B.

0+1+2A.

IIIIII

11. Which intermolecular forces exist in dry ice, 2CO (s)?

A. Covalent bonds

B. Dipole-dipole attractions

C. Van der Waal�s forces

D. Hydrogen bonds

12. When the species  are arranged in increasing order of H�N�H bond angle, the2 3 4NH , NH and NH− +

correct order is 

3 2 4NH , NH , NH− +D.

3 4 2NH , NH , NH+ −C.

4 3 2NH , NH , NH+ −B.

2 3 4NH , NH , NH− +A.

� 6 � N02/420/H(1)
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13. The elements X and Y have the following electronic configurations:

X   2 2 6 2 6 21s 2s 2p 3s 3p 4s
Y   2 2 6 2 51s 2s 2p 3s 3p

What is the formula of the compound formed between X and Y?

A. 2XY

B. 5 2X Y

C. 2 5X Y

D. 5XY

14. Which statements about the following molecule are correct?

3 2 2(CH ) CHCH CHC CCH CH= ≡ =

I. Three carbon atoms are  hybridized.3sp

II. Three carbon atoms are  hybridized.2sp

III. Two carbon atoms are sp hybridized.

A. I and II only

B. I, II and III

C. II and III only

D. I and III only

� 7 � N02/420/H(1)
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15. Under what conditions would a given mass of oxygen gas occupy the greatest volume?

A. High temperature and high pressure

B. High temperature and low pressure

C. Low temperature and low pressure

D. Low temperature and high pressure

16. The volume of a gas measured at 27  and 101.3 kPa is   What final temperature would be!C 320.0 dm .
required to increase the volume to  at 101.3 kPa?340.0 dm

A. 54 !C

B. 300 !C

C. 327 !C

D. 600 !C

17. Consider the following reaction:

2 2 3N (g) 3H (g) 2NH (g) ?H+ → ∆ =Ö

Bond enthalpies involved in the reaction are1(in kJ mol )−

xN N≡
yH�H
zN�H

Which calculation will give the value of  ?H∆ Ö

A. 3 6x y z+ −

B. 6 3z x y− +

C. 3 6x y z− +

D. 3 2x y z+ −

� 8 � N02/420/H(1)
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18. If 3600 J of heat is added to 180 g of  its temperature increases from 18.5  to 28.5 .2 5C H OH(l), !C !C
What is the specific heat capacity of 2 5C H OH(l)?

A. 1 10.500 J g C− −!

B 1 12.00 J g C− −!

C. 1 120.0 J g C− −!

D. 1 1200 J g C− −!

19. The following reaction takes place in an internal combustion engine:

8 18 2 2 22C H (g) 25O (g) 16CO (g) 18H O(g)+ → +

What are the signs for   for this reaction?, andH S G∆ ∆ ∆Ö Ö Ö

��+D.

���C.

�+�B.

++�A.

GÖ∆SÖ∆H Ö∆

20. Consider the following equations:

2 2S(s) O (g) SO (g) 298 kJH+ → ∆ = −Ö

1
2 2 32SO (g) O (g) SO (g) 98 kJH+ → ∆ = −Ö

3 2 2 4SO (g) H O(l) H SO (l) 130 kJH+ → ∆ = −Ö

1
2 2 22H (g) O (g) H O(l) 286 kJH+ → ∆ = −Ö

What is the standard enthalpy change of formation for  f( )H∆ Ö
2 4H SO (l)?

A. �812 kJ

B. +812 kJ

C. �526 kJ

D. +526 kJ

� 9 � N02/420/H(1)
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21. 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.

22. The following experimental data was obtained for the reaction  products.X Y+ →

21.0 10−×0.500.50

21.0 10−×0.100.50

31.6 10−×0.200.20

44.0 10−×0.100.10

Initial rate 
− −3 1/ mol dm sec

[Y] −3/ mol dm[X] −3/ mol dm

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

A. 2 and 0

B. 0 and 2

C. 2 and 1

D. 1 and 0

23. The rate of a gaseous reaction is given by the expression rate = k [P][Q].  If the volume of the reaction
vessel is reduced to  of the initial volume, what will be the ratio of the new rate to the original rate?1

4

A. 1 : 4

B. 1 : 16

C. 4 : 1

D. 16 : 1

� 10 � N02/420/H(1)
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24. The volume of the reaction vessel containing the following equilibrium mixture 

2 2 2 2SO Cl (g) SO (g) Cl (g)+"

is increased.  When equilibrium is re-established, which of the following will occur?

A. The amount of will increase.2 2SO Cl (g)

B. The amount of will decrease.2 2SO Cl (g)

C. The amount of will remain unchanged.2Cl (g)

D. The amount of will decrease.2Cl (g)

25. A  reaction vessel contains initially  At equilibrium, 31.0 dm 2 2 41.0 mol of NO (g) and 1.0 mol of N O (g).
 are present.  What is the value of  2 40.75 mol of N O (g) c ?K

2 4 2N O (g) 2NO (g)"

A. 0.33

B. 0.50

C. 2.0

D. 3.0

26. What affects the amount of  at equilibrium in the following exothermic reaction? 3X Y(g)

33X(g) Y(g) X Y(g)+ "

A. Temperature, pressure and a catalyst

B. Temperature and pressure

C. Temperature only

D. Pressure only

� 11 � N02/420/H(1)
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27. When the following  solutions are arranged in order of increasing pH (lowest first), what30.10 mol dm−

is the correct order?

3 3NH (aq), NaOH(aq), HCl(aq), CH COOH(aq)

A. 3 3NaOH, NH ,CH COOH,HCl

B. 3 3HCl,CH COOH, NH , NaOH

C. 3 3HCl,CH COOH, NaOH, NH

D. 3 3NaOH, NH , HCl,CH COOH

28. Consider a weak acid HA dissolved in water.

2 3HA(aq) H O(l) H O (aq) A (aq)+ −+ +"

Which statements are correct?

I.  is a much stronger base than A (aq)−
2H O(l).

II. HA dissociates only to a very small extent in aqueous solution.

III. The concentration of  is much greater than the concentration of 3H O (aq)+ HA(aq).

A. I, II and III

B. II and III only

C. I and II only

D. I and III only

� 12 � N02/420/H(1)
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29. When the following aqueous solutions are arranged in order of increasing electrical conductivity (lowest
first), what is the correct order?

I. 3
30.10 mol dm CH COOH−

II. 3
3 20.10 mol dm CH CH OH−

III. 3
30.10 mol dm CH COONa−

A. I, II, III

B. III, II, I

C. I, III, II

D. II, I, III

30. A certain buffer solution contains equal concentrations of  and   The value for X (aq)− HX(aq). bK X (aq)−

is  What is the pH of the buffer?101.0 10 .−×

A. 1

B. 4

C. 5

D. 10

31. In the reaction
2

2 3 2 3 33Br 6CO 3H O 5Br BrO 6HCO− − − −+ + → + +

A.  is only oxidised.2Br

B.  is only reduced.2Br

C.  is neither oxidised nor reduced.2Br

D.  is both oxidised and reduced.2Br

� 13 � N02/420/H(1)
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32. Consider the following statements regarding electrolysis of molten lead(II) bromide.

I. Oxidation takes place at the anode where lead ions gain electrons.

II Reduction takes place at the cathode where lead ions gain electrons.

III Oxidation takes place at the anode where bromide ions lose electrons.

IV. Reduction takes place at the cathode where bromide ions lose electrons.

Which of the above statements are correct?

A. I and II only

B. I and IV only

C. II and III only

D. II and IV only

33. The standard electrode potentials of three elements are as follows:

 X +1.09 V
Y +0.54 V
Z +1.36 V

Which statement is correct?

A. Z will oxidise  and Y (aq)− X (aq)−

B. Y will oxidise  and X (aq)− Z (aq)−

C. X will oxidise  and Y (aq)− Z (aq)−

D. Z will oxidise  but not Y (aq)− X (aq)−

34. One Faraday of electricity was passed through the electrolytic cells placed in series containing solutions
of   What mass of Ag, Ni and Cr respectively will be deposited?2 3Ag (aq), Ni (aq) and Cr (aq).+ + +

[  values: Ag = 108, Ni = 59, Cr = 52]rA

A. 36 g, 29.5 g and 52 g

B. 108 g, 59 g and 52 g

C. 108 g, 29.5 g and 17.3 g

D. 108 g, 118 g and 156 g

� 14 � N02/420/H(1)
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35. Consider the following reaction:
heat

3 3 3 4 3 2CH COOH NH CH COONH CH CONH+ → →

What will be the final product if aminoethane (ethylamine) is used instead of 3NH ?

A. 3 2 3CH CONHCH CH

B. 3 3CH CONHCH

C. 3 2CH CONH

D. 3 2 2 3CH CONH CH CH

36. Which of the following compounds is optically active?

A.

B.

C.

D.

� 15 � N02/420/H(1)
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37. How many different environments for hydrogen atoms are present in the spectrum of the1H NMR
following compound?

3 2 2 3(CH ) CHCH CH

A. 3

B. 4

C. 5

D. 9

38. Consider the following reactions:

3 2 2 3 2 3 2CH CH CH OH CH CH C � H CH CH C � OH← →

What are reagents I and II respectively?

A. 2
2 7H / Cr O (aq)+ −

4LiAlH

B. 2H /Ni 4LiAlH

C. 4LiAlH 2
2 7H / Cr O (aq)+ −

D. 4H /MnO (aq)+ − 2
2 7H / Cr O (aq)+ −

39. An organic liquid L has a relative molecular mass of 46.  On heating with concentrated  at 170 ,2 4H SO !C
a colourless gas is evolved which decolourises   What is the organic liquid L?2Br (aq).

A. 3 2CH CH OH

B. 3 3CH OCH

C. 3 2CH CH=CH

D. 3CH OH

� 16 � N02/420/H(1)
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40. The alkaline hydrolysis of primary halogenoalkanes usually follows an  mechanism. For which compoundNS 2
would the rate of hydrolysis be fastest?

A. 3 2 2CH CH CH F

B. 3 2 2CH CH CH Cl

C. 3 2 2CH CH CH Br

D. 3 2 2CH CH CH I

� 17 � N02/420/H(1)
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