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25.	 Which two species can be both Brønsted–Lowry acids and Brønsted–Lowry bases?

A.	 H3PO4 and PO4
3-

B.	 HPO4
2- and H2PO4

-

C.	 HPO4
2- and PO4

3-

D.	 PO4
3- and H2PO4

-

26.	 A solution has a pH of 3.0. What is the hydrogen ion concentration in the solution in mol dm-3?

A.	 3.0 × 10-3

B.	 1.0 × 10-3

C.	 1.0 × 103

D.	 3.0 × 103

27.	 A reactivity series of selected elements, arranged from highest activity to lowest, is shown.

Zn 
Fe 
Cd 
Co 
Ni 
Sn 
Pb 
Cu

Which reaction is spontaneous?

A.	 Cd2+(aq) + Pb(s) → Pb2+(aq) + Cd(s)

B.	 Fe2+(aq) + Sn(s) → Sn2+(aq) + Fe(s)

C.	 Zn2+(aq) + Cu(s) → Cu2+(aq) + Zn(s)

D.	 Ni2+(aq) + Co(s) → Co2+(aq) + Ni(s)
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25.	 Which two species can be both Brønsted–Lowry acids and Brønsted–Lowry bases?

A.	 H3PO4 and PO4
3-

B.	 HPO4
2- and H2PO4

-

C.	 HPO4
2- and PO4

3-

D.	 PO4
3- and H2PO4

-

26.	 A solution has a pH of 3.0. What is the hydrogen ion concentration in the solution in mol dm-3?

A.	 3.0 × 10-3

B.	 1.0 × 10-3

C.	 1.0 × 103

D.	 3.0 × 103

27.	 A reactivity series of selected elements, arranged from highest activity to lowest, is shown.

Zn 
Fe 
Cd 
Co 
Ni 
Sn 
Pb 
Cu

Which reaction is spontaneous?

A.	 Cd2+(aq) + Pb(s) → Pb2+(aq) + Cd(s)

B.	 Fe2+(aq) + Sn(s) → Sn2+(aq) + Fe(s)

C.	 Zn2+(aq) + Cu(s) → Cu2+(aq) + Zn(s)

D.	 Ni2+(aq) + Co(s) → Co2+(aq) + Ni(s)
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22.	 The following system is at equilibrium.

2SO2 (g) + O2 (g)  2SO3 (g) K = 4.3

What is the value of the equilibrium constant, K, for the reverse reaction?

A.	
1

4.3

B.	 4.3

C.	
1

4.3

D.	 4.3

23.	 What is the effect of doubling the pressure on the equilibrium? All other conditions 
remain unchanged.

2SO2 (g) + O2 (g)  2SO3 (g)

Effect on equilibrium position Effect on equilibrium constant, K

A. shifts right no change

B. shifts left no change

C. shifts right increases

D. shifts left decreases

24.	 What is required to convert a base into its conjugate acid?

A.	 A negative charge

B.	 A hydrogen atom

C.	 An electron pair

D.	 A proton

– 11 – 2225 – 6216

Turn over

25.	 Which solution has a pH of 9.0?

A.	 10-9 mol dm-3 NH3 (aq)

B.	 10-9 mol dm-3 NaOH (aq)

C.	 10-5 mol dm-3 NH3 (aq)

D.	 10-5 mol dm-3 NaOH (aq)

26.	 What is the main reason why sulfuric acid has a lower pH than methanoic acid of the 
same concentration?

A.	 Sulfuric acid is diprotic, whereas methanoic acid is monoprotic.

B.	 Sulfuric acid ionizes more than methanoic acid.

C.	 Sulfuric acid has a stronger conjugate base than methanoic acid.

D.	 Sulfuric acid is more soluble in water than methanoic acid.

27.	 In which compound does sulfur have an oxidation state of +4?

A.	 H2S

B.	 SO3

C.	 H2SO3

D.	 H2SO4
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25.	 Which solution has a pH of 9.0?

A.	 10-9 mol dm-3 NH3 (aq)

B.	 10-9 mol dm-3 NaOH (aq)

C.	 10-5 mol dm-3 NH3 (aq)

D.	 10-5 mol dm-3 NaOH (aq)

26.	 What is the main reason why sulfuric acid has a lower pH than methanoic acid of the 
same concentration?

A.	 Sulfuric acid is diprotic, whereas methanoic acid is monoprotic.

B.	 Sulfuric acid ionizes more than methanoic acid.

C.	 Sulfuric acid has a stronger conjugate base than methanoic acid.

D.	 Sulfuric acid is more soluble in water than methanoic acid.

27.	 In which compound does sulfur have an oxidation state of +4?

A.	 H2S

B.	 SO3

C.	 H2SO3

D.	 H2SO4
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25.	 Which solution has a pH of 9.0?

A.	 10-9 mol dm-3 NH3 (aq)

B.	 10-9 mol dm-3 NaOH (aq)

C.	 10-5 mol dm-3 NH3 (aq)

D.	 10-5 mol dm-3 NaOH (aq)

26.	 What is the main reason why sulfuric acid has a lower pH than methanoic acid of the 
same concentration?

A.	 Sulfuric acid is diprotic, whereas methanoic acid is monoprotic.

B.	 Sulfuric acid ionizes more than methanoic acid.

C.	 Sulfuric acid has a stronger conjugate base than methanoic acid.

D.	 Sulfuric acid is more soluble in water than methanoic acid.

27.	 In which compound does sulfur have an oxidation state of +4?

A.	 H2S

B.	 SO3

C.	 H2SO3

D.	 H2SO4
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22.	 Which molecule has the shortest carbon to oxygen bond?

A.	 CH3OH

B.	 H2CO

C.	 CO

D.	 CO2

23.	 What are the electron domain geometries around the carbon and nitrogen atoms, shown in bold, 
in glycine H2NCH2COOH?

Carbon Nitrogen

A. tetrahedral tetrahedral

B. trigonal pyramidal trigonal pyramidal

C. trigonal planar tetrahedral

D. trigonal planar trigonal pyramidal

24.	 What is the pH of 0.0010 mol dm-3 HCl (aq)?

A.	 2.0

B.	 2.5

C.	 3.0

D.	 3.5

25.	 Which solution is acidic at 25 °C?

A.	 [H+ ] = 1.0 × 10-9 mol dm-3

B.	 [OH- ] = 1.0 × 10-13 mol dm-3

C.	 [OH- ] = 1.0 × 10-6 mol dm-3

D.	 [H3O
+ ] = 1.0 × 10-13 mol dm-3



Chemistry SL | Paper 1A | May 2025 TZ3 | Q25 | 1 marks

Apollo | Original source crop | 8

– 9 – 2225 – 6222

Turn over

22.	 Which molecule has the shortest carbon to oxygen bond?

A.	 CH3OH

B.	 H2CO

C.	 CO

D.	 CO2

23.	 What are the electron domain geometries around the carbon and nitrogen atoms, shown in bold, 
in glycine H2NCH2COOH?

Carbon Nitrogen

A. tetrahedral tetrahedral

B. trigonal pyramidal trigonal pyramidal

C. trigonal planar tetrahedral

D. trigonal planar trigonal pyramidal

24.	 What is the pH of 0.0010 mol dm-3 HCl (aq)?

A.	 2.0

B.	 2.5

C.	 3.0

D.	 3.5

25.	 Which solution is acidic at 25 °C?

A.	 [H+ ] = 1.0 × 10-9 mol dm-3

B.	 [OH- ] = 1.0 × 10-13 mol dm-3

C.	 [OH- ] = 1.0 × 10-6 mol dm-3

D.	 [H3O
+ ] = 1.0 × 10-13 mol dm-3

– 10 – 2225 – 6222

26.	 Which equation correctly describes a chemical reaction?

A.	 2HCl + Na2CO3 → 2NaCl + CO2 + H2O

B.	 Cu + 2HCl → CuCl2 + H2

C.	 NaOH + HCl → NaCl + H2

D.	 2HCl + Ca(HCO3)2 → CaCl2 + 2H2O

27.	 The following occurs when tin is added to separate solutions of lead(II) nitrate, Pb(NO3)2, 
and manganese(II) nitrate, Mn(NO3)2.

Sn (s) + Pb(NO3)2 (aq) → Sn(NO3)2 (aq) + Pb (s)

Sn (s) + Mn(NO3)2 (aq) → no reaction

What is the order of decreasing reactivity of the metals?

A.	 Sn > Pb > Mn

B.	 Sn > Mn > Pb

C.	 Mn > Sn > Pb

D.	 Pb > Sn > Mn

28.	 What are the products of the electrolysis of molten aluminium oxide, Al2O3(l)?

Product at anode Product at cathode

A. O2 Al

B. O3 Al

C. Al O2

D. Al O3

29.	 Which compound can be reduced to produce butanal?

A.	 Butanoic acid

B.	 Butan-1-ol

C.	 Butanone

D.	 Butan-2-ol
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26.	 Which equation correctly describes a chemical reaction?

A.	 2HCl + Na2CO3 → 2NaCl + CO2 + H2O

B.	 Cu + 2HCl → CuCl2 + H2

C.	 NaOH + HCl → NaCl + H2

D.	 2HCl + Ca(HCO3)2 → CaCl2 + 2H2O

27.	 The following occurs when tin is added to separate solutions of lead(II) nitrate, Pb(NO3)2, 
and manganese(II) nitrate, Mn(NO3)2.

Sn (s) + Pb(NO3)2 (aq) → Sn(NO3)2 (aq) + Pb (s)

Sn (s) + Mn(NO3)2 (aq) → no reaction

What is the order of decreasing reactivity of the metals?

A.	 Sn > Pb > Mn

B.	 Sn > Mn > Pb

C.	 Mn > Sn > Pb

D.	 Pb > Sn > Mn

28.	 What are the products of the electrolysis of molten aluminium oxide, Al2O3(l)?

Product at anode Product at cathode

A. O2 Al

B. O3 Al

C. Al O2

D. Al O3

29.	 Which compound can be reduced to produce butanal?

A.	 Butanoic acid

B.	 Butan-1-ol

C.	 Butanone

D.	 Butan-2-ol
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30.	 Which is a conjugate acid–base pair?

A.	 H3PO4 / HPO4
2-

B.	 H3O
+ / OH-

C.	 H2O / OH-

D.	 NH4
+ / NH2

-

�
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24.	 Which statement regarding the chemical equilibrium explains why it is described as dynamic?

A.	 There is a continuous shift in the equilibrium position.

B.	 The reactants and products continue to react.

C.	 The concentrations of reactants and products continue to change.

D.	 The rates of forward and reverse reactions continue to change.

25.	 In which of the following reactions does ammonia behave as a Brønsted–Lowry base?

A.	 4NH3 + 5O2  4NO + 6H2O

B.	 NH3 + H2O + CO2  (NH4) HCO3

C.	 NH3 + CH3CH2Cl  CH3CH2NH2 + HCl

D.	 2NH3 + 2K  2KNH2 + H2

26.	 Which compound undergoes oxidation when heated with acidified potassium dichromate?

I.	 CH3CH2CH2CH2OH

II.	 CH3C(CH3)2OH

III.	 CH3CH(OH)CH2CH3

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

27.	 Iron is a stronger reducing agent than silver. A voltaic cell is constructed using iron and silver 
electrodes dipped into solutions of their respective ions, Fe2+ (aq) and Ag+ (aq), of equal 
concentrations.

What is correct when the voltaic cell is in operation?

Negative 
electrode

Positive 
electrode Anode Cathode

A. Fe Ag Fe Ag

B. Ag Fe Ag Fe

C. Ag Fe Fe Ag

D. Fe Ag Ag Fe
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24.	 What is the concentration of OH−  (aq), in mol dm−3, in a solution at 298.15 K with a pH of 4.50?

pH = −log10 [H
+] [H+] = 10−pH Kw = [H+] [OH− ] Kw = 1.00 × 10−14 mol2 dm−6

A.	 3.16 × 10−10

B.	 3.16 × 10−9

C.	 3.16 × 10−5

D.	 3.16 × 10−4

25.	 Which aqueous solution has the lowest pH?

A.	 1.0 mol dm−3 HNO3

B.	 2.0 mol dm−3 HCl

C.	 1.0 mol dm−3 CH3COOH

D.	 2.0 mol dm−3 NaOH

26.	 What are the oxidizing and reducing agents in this reaction?

ClO− (aq) + SO2 (g) + H2O (l) → Cl− (aq) + SO4
2− (aq) + 2H+ (aq)

Oxidizing agent Reducing agent

A. ClO− H2O

B. SO2 SO4
2−

C. SO2 ClO−

D. ClO− SO2

27.	 Which statement about electrochemical cells is correct?

A.	 Primary (voltaic) cells use electrical energy to produce a redox reaction.

B.	 Electrolytic cells are rechargeable.

C.	 Secondary cells can use electrical energy to produce a redox reaction.

D.	 Primary (voltaic) cells are rechargeable.
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24.	 What is the concentration of OH−  (aq), in mol dm−3, in a solution at 298.15 K with a pH of 4.50?

pH = −log10 [H
+] [H+] = 10−pH Kw = [H+] [OH− ] Kw = 1.00 × 10−14 mol2 dm−6

A.	 3.16 × 10−10

B.	 3.16 × 10−9

C.	 3.16 × 10−5

D.	 3.16 × 10−4

25.	 Which aqueous solution has the lowest pH?

A.	 1.0 mol dm−3 HNO3

B.	 2.0 mol dm−3 HCl

C.	 1.0 mol dm−3 CH3COOH

D.	 2.0 mol dm−3 NaOH

26.	 What are the oxidizing and reducing agents in this reaction?

ClO− (aq) + SO2 (g) + H2O (l) → Cl− (aq) + SO4
2− (aq) + 2H+ (aq)

Oxidizing agent Reducing agent

A. ClO− H2O

B. SO2 SO4
2−

C. SO2 ClO−

D. ClO− SO2

27.	 Which statement about electrochemical cells is correct?

A.	 Primary (voltaic) cells use electrical energy to produce a redox reaction.

B.	 Electrolytic cells are rechargeable.

C.	 Secondary cells can use electrical energy to produce a redox reaction.

D.	 Primary (voltaic) cells are rechargeable.
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23.	 What is the main reason for an increase in rate of reaction when the temperature is raised?

A.	 A greater proportion of collisions are successful.

B.	 Particles collide more frequently.

C.	 The bonds in the reactants are weakened.

D.	 The activation energy of the reaction decreases.

24.	 What is the equilibrium constant expression for the following reaction?

2SO3 (g)  2SO2 (g) + O2 (g)

A.	
[SO ] [O ]
[SO ]
2
2

2

3
2

B.	
[SO ] [O ]
[SO ]
2
2

2

3
2

+

C.	
[SO ]

[SO ] [O ]
3
2

2
2

2

D.	
2[SO ][O ]
2[SO ]

2 2

3

25.	 Which reactions involve the transfer of a proton?

I.	 2HCl (aq) + Mg (s) → MgCl2 (aq) + H2 (g)

II.	 2HCl (aq) + MgO (s) → MgCl2 (aq) + H2O (l)

III.	 2HCl (aq) + MgCO3 (s) → MgCl2 (aq) + H2O (l) + CO2 (g)

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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26.	 The overall reaction occurring at the electrodes of a rechargeable metal hydride battery can 
be summarized as:

MH + NiO(OH)  M + Ni(OH)2

Which statement is correct?

A.	 The oxidation state of Ni does not change.

B.	 M is oxidized by loss of hydrogen.

C.	 The oxidation state of one H atom changes from −1 to +1.

D.	 The oxidation state of one O atom changes from −1 to −2.

27.	 In a redox titration, manganate(VII) ions are reduced to manganese(II) ions and iron(II) ions 
are oxidized to iron(III) ions.

MnO4
− (aq) reduced to Mn2+ (aq)

Fe2+ (aq) oxidized to Fe3+ (aq)

What volume, in cm3, of 0.1 mol dm−3 MnO4
− (aq) is required to reach the equivalence point in 

the titration of 20.00 cm3 of 0.1 mol dm−3 Fe2+ (aq)?

A.	 2.00

B.	 4.00

C.	 20.00

D.	 100.00

28.	 What is the organic product of the reaction of 1-chloropentane with aqueous sodium hydroxide?

A.	 pentan-1-ol

B.	 1-chloropentan-1-ol

C.	 1-chloropent-1-ene

D.	 1-chloropent-2-ene


