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28.	 Which alcohol and conditions would produce the highest yield of methylpropanoic acid?

Alcohol Conditions

A. 2-methylpropan-2-ol Reflux

B. 2-methylpropan-1-ol Reflux

C. 2-methylpropan-2-ol Distillation

D. 2-methylpropan-1-ol Distillation

29.	 Which row correctly shows heterolytic fission?

A.	

B.	

C.	

D.	  

30.	 The methanol fuel cell relies on the oxidation of methanol by oxygen. The two half-equations are 
as follows:

Anode: CH3OH(l) + H2O(l) → CO2(g) + 6H+(aq) + 6e-

Cathode: 4H+(aq) + O2(g) + 4e- → 2H2O(l)

What is the balanced equation for the overall reaction?

A.	 2CH3OH(l) + 3O2(g) → 2CO2(g) + 4H2O(l)

B.	 CH3OH(l) + 2O2(g) → CO2(g) + 2H2O(l)

C.	 2CO2(g) + 4H2O(l) → 2CH3OH(l) + 3O2(g)

D.	 CO2(g) + 2H2O(l) → CH3OH(l) + 2O2(g)
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Chemistry SL | Paper 1A | May 2025 TZ1 | Q29 | 1 marks

Apollo | Original source crop | 3

– 14 – 2225 – 6210

© International Baccalaureate Organization 2025
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30.	 The methanol fuel cell relies on the oxidation of methanol by oxygen. The two half-equations are 
as follows:

Anode: CH3OH(l) + H2O(l) → CO2(g) + 6H+(aq) + 6e-

Cathode: 4H+(aq) + O2(g) + 4e- → 2H2O(l)

What is the balanced equation for the overall reaction?

A.	 2CH3OH(l) + 3O2(g) → 2CO2(g) + 4H2O(l)

B.	 CH3OH(l) + 2O2(g) → CO2(g) + 2H2O(l)
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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

– 11 – 2225 – 6222

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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11.	 A section of a polymer containing three repeating units is shown.

C C C C C C

H H H H H H

CH3 H CH3 H CH3 H

Which monomer was used to make this polymer?

A.	 But-1-ene

B.	 But-2-ene

C.	 Methylpropene

D.	 Propene

12.	 What are the oxidation states of the elements in Na2CrO4?

Sodium Chromium Oxygen

A. +1 +6 -1

B. +2 +3 -1

C. +1 +6 -2

D. +2 +3 -2

13.	 What is the IUPAC name of the molecule below?

O

A.	 2-ethyl-4-methylpentan-3-one

B.	 4-ethyl-2-methylpentan-3-one

C.	 2,4-dimethylhexan-3-one

D.	 3,5-dimethylhexan-4-one
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28.	 What is the half equation for the reduction of nitric acid to nitrogen(II) oxide in acidic medium?

A.	 HNO3 + 3H+ + 3e-  NO + 2H2O

B.	 HNO3 + 4H+ + 4e-  NO + 2H2O

C.	 HNO3 + 2H2O  NO + 4H+ + 4e-

D.	 HNO3 + 2H2O  NO + 3H+ + 3e-

29.	 Which radical is most likely to form during the breakdown of one covalent bond of 
dichlorofluoromethane, CHCl2F, in the upper atmosphere?

A.	 • CHClF

B.	 • CCl2F

C.	 • CHCl2

D.	 • CHCl2F

30.	 But-2-ene undergoes a variety of addition reactions.

Which of the following is correct?

Reagent added Product

A. H2 But-1-ene

B. H2O Butan-1-ol

C. HBr 2-bromobutane

D. Br2 2,2-dibromobutane

�
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28.	 Which product may be obtained by the reduction of CH3CH2COOH?

A.	 CH3CH(OH)CH3

B.	 CH3CH2CH2OH

C.	 CH3CH2OCH3

D.	 CH3COOCH3

29.	 Which species represents the product of the homolytic fission of Br2 in the presence of UV light?

A.	 Br−

B.	 Br — Br

C.	 Br — Br

D.	 Br•

30.	 Which species is the electrophile?

CH3Br + OH− → CH3OH + Br−

A.	 OH−

B.	 Br−

C.	 CH3OH

D.	 CH3Br
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4.	 Bromoethane can react with aqueous hydroxide ions to produce ethanol.

H3CCH2Br (l) + OH- (aq) → H3CCH2OH (aq) + Br- (aq)

(a)	 State the type of reaction.� [1]
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(b)	 Sketch the mechanism of the reaction, showing structural formulas and using 
curly arrows to represent the movement of electron pairs.� [3]

(c)	 Determine the standard enthalpy change of the reaction, in kJ mol-1. Use section 12 
of the data booklet. Ignore interactions between ions and the solvent.� [2]
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5.	 A sample of bromine has the following composition by mass:

79Br: 50.75 %
81Br: 49.25 %

(a)	 Contrast the atomic structures of the isotopes.� [1]
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(b)	 Calculate the relative atomic mass of bromine from the sample, giving your answer to 
two decimal places.� [2]
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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

– 11 –
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29.	 Which statements explain the following reactions occurring in the upper atmosphere?

Chlorofluorocarbon (CFC) compounds 
break down to produce chlorine radicals 

but usually not fluorine radicals.

A single chlorine radical breaks down 
many ozone, O3, molecules. 

A. C–Cl bond is stronger than C–F bond chain propagation steps produce more 
radicals

B. C–F bond is stronger than C–Cl bond chain termination steps cause chlorine 
radicals to reform chlorine molecules 

C. C–Cl bond is stronger than C–F bond chain termination steps cause chlorine 
radicals to reform chlorine molecules 

D. C–F bond is stronger than C–Cl bond chain propagation steps produce more 
radicals

30.	 Which species can act as an electrophile?

A.	 CH4

B.	 Cl2

C.	 Cl−

D.	 OH−

�
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