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1. How many moles of magnesium hydroxide are produced with 0.50 mol of ammonia?  

Mg3N2 (s) + 6H2O (l) → 3Mg(OH)2 (aq) + 2NH3 (aq)

A. 0.25 

B. 0.33 

C. 0.75

D. 1.5 

2. What is the sum of the integer coefficients when propene undergoes complete 
combustion?  

__C3H6 (g) + __O2 (g) → __CO2 (g) + __H2O (l)

A. 11 

B. 17 

C. 21 

D. 23

3. What is the volume of gas when the pressure on 100 cm3 of gas is changed from 400 kPa to 
200 kPa at constant temperature?  

A. 50.0 cm3 

B. 100 cm3

C. 200 cm3 

D. 800 cm3 

4. Which is correct for 34
16S

2−?

Protons Neutrons Electrons

A. 16 18 14

B. 18 16 18

C. 16 18 16

D. 16 18 18

Turn over
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5. Which of the following transitions in the hydrogen atom emits the least energy?  

A. n = 2 to n = 1

B. n = 3 to n = 1

C. n = 4 to n = 2

D. n = 4 to n = 3

6. How is colour produced in transition metal complexes?

A. Light is absorbed when electrons are promoted between split d-orbitals.

B. Light is emitted when electrons fall between split d-orbitals.

C. Light is absorbed when electrons escape from the complex.

D. Light is emitted when the complex returns to ground state.

7. How do the following properties change down Group 17 of the periodic table?

Ionization energy Ionic radius

A. increases decreases

B. increases increases

C. decreases increases

D. decreases decreases

8. What is the oxidation state of the metal ion and charge of the complex ion in [Co(NH3)4Cl2]Cl?

Oxidation state 
of metal ion

Charge of 
complex ion

A. +1 2+

B. +2 1+

C. +3 1+

D. +3 0

M19/4/CHEMI/HPM/ENG/TZ2/XX– 4 –



9. How does a lithium atom form the most stable ion?  

A. The atom gains a proton to form a positive ion.

B. The atom loses a proton to form a negative ion.

C. The atom loses an electron to form a positive ion.

D. The atom gains an electron to form a negative ion.

10. Which combination causes the strength of metallic bonding to increase?   

Charge on cations Ionic radius

A. smaller smaller

B. larger larger

C. smaller larger

D. larger smaller

11. Which species has a square planar molecular geometry?  

A. SF4

B. XeF4

C. CF4

D. PF4
+

12. How many sigma (σ) and pi (π) bonds are present in hydrogen cyanide, HCN?

Sigma (σ) Pi (π)

A. 1 1

B. 2 2

C. 2 1

D. 1 3

Turn over
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13. What is the hybridization of carbon and oxygen in methanal?

O

C
H H

Hybridization of C Hybridization of O

A. sp2 sp2

B. sp2 sp

C. sp sp2

D. sp3 sp3

14. Methane undergoes incomplete combustion.

2CH4 (g) + 3O2 (g) → 2CO (g) + 4H2O (g)

What is the enthalpy change, in kJ, using the bond enthalpy data given below?

Bond Average bond enthalpy 
/ kJ mol–1

C–H 414

O–H 463

O=O 498

C≡O 1077

A. [2(1077) + 4(463)] − [2(414) + 3(498)]

B. [2(414) + 3(498)] − [2(1077) + 4(463)]

C. [8(414) + 3(498)] − [2(1077) + 8(463)]

D. [2(1077) + 8(463)] − [8(414) + 3(498)]
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15. What is the activation energy of the reverse reaction?

A

B

C

D

Reaction progress

En
er

gy

16. Which equation represents lattice enthalpy?

A. NaCl (g) → Na+ (g) + Cl− (g)

B. NaCl (s) → Na+ (g) + Cl− (g)

C. NaCl (s) → Na+ (aq) + Cl− (aq)

D. NaCl (s) → Na+ (s) + Cl− (s)

17. Which change has the greatest increase in entropy?  

A. CO2 (s) → CO2 (g)

B. CO2 (g) → CO2 (l)

C. CO2 (g) → CO2 (s)

D. CO2 (l) → CO2 (s)

Turn over
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18. The same amount of two gases, X and Y, are in two identical containers at the same 
temperature. What is the difference between the gases?

X

YFr
ac

tio
n 

of
 p

ar
tic

le
s

Molecular speed

A. X has the higher molar mass.

B. Y has the higher molar mass.

C. X has the higher average kinetic energy.

D. Y has the higher average kinetic energy.

19. Several reactions of calcium carbonate with dilute hydrochloric acid are carried out at the 
same temperature.

CaCO3 (s) + 2HCl (aq) → CaCl2 (aq) + H2O (l) + CO2 (g)

Which reaction has the greatest rate?

Concentration of HCl (aq) Surface area of same mass 
of CaCO3 (s)

A. higher larger

B. lower smaller

C. lower larger

D. higher smaller
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20. Which statement is correct about a catalyst?  

A. It decreases the activation energy of the forward reaction but not the reverse.

B. It increases the proportion of products to reactants in an equilibrium.

C. It decreases the enthalpy change of the reaction.

D. It changes the mechanism of the reaction.

21. What is the order with respect to each reactant?

2NO (g) + Cl2 (g) → 2NOCl (g)

Initial [NO] / mol dm–3 Initial [Cl2] / mol dm–3 Initial rate / mol dm–3 s–1

0.10 0.10 2.5 × 10−6

0.10 0.20 5.0 × 10−6

0.20 0.10 10.0 × 10−6

Order with respect 
to NO

Order with 
respect to Cl2

A. 0 1

B. 1 1

C. 2 1

D. 2 2

22. Consider the following equilibrium reaction.

2N2O (g) + O2 (g)  4NO (g)         ∆H = +16 kJ

Which change will move the equilibrium to the right?

A. Decrease in pressure

B. Decrease in temperature

C. Increase in [NO]

D. Decrease in [O2]

Turn over

M19/4/CHEMI/HPM/ENG/TZ2/XX– 9 –



23. Iodine and bromine gases were mixed and allowed to reach equilibrium.

I2 (g) + Br2 (g)  2IBr (g)

[I2] [Br2] [IBr]

Initial 
concentration 0.20 0.20 0.00

Equilibrium 
concentration 0.10 0.10 x

What is the value of the equilibrium constant?  

A. 0.05

B. 1

C. 4

D. 10

24. What is the pH of 0.001 mol dm−3 NaOH (aq)?  

A. 1

B. 3

C. 11

D. 13

25. What is the major reason why the pH of unpolluted rain is less than 7?  

A. methane 

B. carbon dioxide

C. nitrogen oxides

D. sulfur dioxide
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26. Where is the buffer region for the titration of a weak acid with a strong base?

14

12
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8

6

4

2

0
0 2 4 6 8 10 12 14 16 18 20 22
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C

D

pH

Volume of weak acid / cm3

27. The following equation represents the dissociation of water at 25 C.

2H2O (l)  H3O
+ (aq) + OH− (aq)         ∆H = +56 kJ

Which changes occur as the temperature increases?  

A. [H3O
+] increases and pH will decrease.

B. [H3O
+] decreases and pH will increase. 

C. [H3O
+] increases and pH will increase. 

D. [H3O
+] decreases and pH will decrease.

28. Which compound contains sulfur with an oxidation state of +6?

A. SO2

B. H2S

C. H2SO3

D. H2SO4

Volume of strong base / cm3

Turn over
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29. The following reaction occurs in a voltaic (galvanic) cell.

Mg (s) + 2Ag+ (aq) → Mg2+ (aq) + 2Ag (s)

Which reaction takes place at each electrode?

Anode 
(negative electrode)

Cathode 
(positive electrode)

A. Ag (s) → Ag+ (aq) + e− Mg2+ (aq) + 2e− → Mg (s)

B. Ag+ (aq) + e− → Ag (s) Mg (s) → Mg2+ (aq) + 2e−

C. Mg (s) → Mg2+ (aq) + 2e− Ag+ (aq) + e− → Ag (s)

D. Mg2+ (aq) + 2e− → Mg (s) Ag (s) → Ag+ (aq) + e−

30. Consider the following table of standard electrode potentials.

Reaction E Ö / V

Al3+ (aq) + 3e−  Al (s) −1.66

Pb2+ (aq) + 2e−  Pb (s) −0.13

Which is the strongest oxidizing agent?  

A. Pb2+

B. Pb

C. Al3+

D. Al

31. What are the products when concentrated KBr (aq) is electrolysed?

Anode 
(positive electrode)

Cathode 
(negative electrode)

A. O2 K

B. O2 H2

C. Br2 K

D. Br2 H2
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32. Which compound has the lowest boiling point?  

A. CH3CH2CH2CH2CH2CH3

B. CH3CH2CH2CH2CH3

C. CH3CH(CH3)CH2CH3

D. CH3C(CH3)2CH3

33. Methane reacts with chlorine in sunlight.

CH4 (g) + Cl2 (g) → CH3Cl (g) + HCl (g)

Which type of reaction occurs?

A. free-radical substitution

B. electrophilic substitution

C. nucleophilic substitution

D. electrophilic addition

34. What is the name of this compound using IUPAC rules?

CH3

CH3 CH2 CH CH CH2 CH3

CH3

A. 2,3-diethylbutane

B. 2-ethyl-3-methylpentane

C. 3-methyl-4-ethylpentane

D. 3,4-dimethylhexane

Turn over
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35. What must be present on a nucleophile?

A. Negative charge

B. Lone pair of electrons

C. Positive charge

D. Symmetrical distribution of electrons

36. Which compound exists as two configurational isomers?

A. CBr2=CH2

B. CH2=CHBr

C. CHBr2CH2Br

D. CHBr=CHBr

37. Which class of compound is formed when a ketone is reduced?  

A. primary alcohol

B. secondary alcohol

C. ether

D. carboxylic acid

38. The following data were recorded for determining the density of three samples of silicon, Si.

Mass / g
±0.01 g

Volume / cm3

±0.1 cm3

5.61 2.8

4.32 1.7

6.37 2.8

Which average density value, in g cm−3, has been calculated to the correct number of 
significant figures?

A. 2

B. 2.3

C. 2.27

D. 2.273
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39. What can be deduced from the infrared (IR) spectrum of a compound?

A. Number of hydrogens

B. Number of hydrogen environments

C. Bonds present

D. Molar mass

40. Which technique involves breaking covalent bonds when carried out on an organic compound?

A. infrared spectroscopy

B. nuclear magnetic resonance spectroscopy

C. X-ray crystallography

D. mass spectrometry
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