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Tollens' reagent (ammoniacal silver nitrate), warm

A silver mirror forms

No visible change (no reaction), stays

colourless

Bromine water

No visible change: stays orange (no reaction)

Orange bromine water is decolourised (turns

colourless)
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1.0078

12.0096

78.1044

C5H12 − C5H10:  2H = 72.1416 − 70.1260 = 2.0156

H = 2.0156 ÷ 2 = 1.0078

5C = 72.1416 − (12 × 1.0078) = 72.1416 − 12.0936 = 60.0480

C = 60.0480 ÷ 5 = 12.0096

Mr of C6H6 = (6 × 12.0096) + (6 × 1.0078)

= 72.0576 + 6.0468 = 78.1044
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A mixture of compounds (hydrocarbons) with similar boiling points.

Zeolites (aluminosilicates)

C9H20 + 14O2 → 9CO2 + 10H2O

Molecular formula: C9H20
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The C=O bonds vibrate (at the frequency of IR radiation), causing a net

change in the dipole moment of the molecule during this (asymmetric)

vibration.

Acid rain (NO is oxidised to NO2) and respiratory

problems.

Catalytic converters (platinum / rhodium catalyst)

There are no net emissions of carbon dioxide (CO2) to the atmosphere:

the CO2 taken in by the crops equals the CO2 released when the

ethanol burns.
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CH3CH2CH2 C

H

H

Br
δ+ δ−

HO−

→  CH3CH2CH2CH2OH  +  Br−
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The concentration of iodide ions increases more rapidly than that of

bromide ions: the gradient of the 1-iodobutane curve is steeper.

This is because the C–I bond is weaker than the C–Br bond (lower

bond enthalpy), so the C–I bond breaks more easily.
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Electrophilic addition

Br H
δ− δ+

+

Br−

Br
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1-Bromo-1-methylcyclohexane (major) is formed via a tertiary

carbocation, which is more stable than the secondary carbocation that

forms the minor product.

The tertiary carbocation is more stable because it has more alkyl groups

attached to the positive carbon; these are electron-releasing (a greater

positive inductive effect).

Br

Br

Br
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Temperature rise ΔT = 78.1 − 18.9 = 59.2 °C (K)

Mass of water m = 0.250 kg = 250 g

q = mcΔT = 250 × 4.18 × 59.2 = 61 864 J = 61.864 kJ

ΔH = −61.864 ÷ 0.0300 = −2062 kJ mol−1

−2062
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The experimental value is less exothermic than the true value, because

heat is lost to the surroundings, combustion is incomplete and some

alcohol evaporates.

So the true value must be more exothermic than −2062 kJ mol−1.

Ethanol and propan-1-ol are both less exothermic than this, so it cannot

be either of them; it must be butan-1-ol.
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Bonds broken: 4(C–C) + 11(C–H) + (C–O) + (O–H) + 7½(O=O)

= 4B(C–C) + 11(412) + 360 + 463 + 7½(496) = 4B(C–C) + 9075

Bonds formed: 10(C=O) + 12(O–H) = 10(805) + 12(463) = 13 606

ΔH = Σ bonds broken − Σ bonds formed

−3388 = 4B(C–C) + 9075 − 13 606

4B(C–C) = 13 606 − 9075 − 3388 = 1143

B(C–C) = 1143 ÷ 4 = 285.75 = 286 kJ mol−1

+286
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Mass of 1 dm3 = 0.810 kg = 810 g

Moles in 1 dm3 = 810 ÷ 74.0 = 10.95 mol

Energy released = 10.95 × 2676 = 29 291 kJ

29 300
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Cl is more electronegative than C, so the electrons in the bond are not

shared equally.

The molecule is symmetrical (tetrahedral), so the dipoles of the four

polar C–Cl bonds cancel out.

CCl4 has many more electrons than CH2Cl2 (larger Mr), so the van der

Waals' forces between CCl4 molecules are stronger than the combined

van der Waals' and dipole–dipole forces between CH2Cl2 molecules.

So more energy is needed to overcome the forces between CCl4

molecules.
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A hydrogen bond is an attraction between a lone pair of electrons on

the O atom of one propan-1-ol molecule and the δ+ H atom of the

O–H group on another molecule.

The O–H bond is very polar because O is much more electronegative

than H.
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Water entering at the bottom ensures the condenser jacket fills

completely with water.

This keeps the whole condenser cool, so more of the vapour condenses.

Water entering at the top would drain out without filling the jacket.
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Elimination

73.8%

(CH3)3C C

H

CH3

CH2 OH2
+

→  (CH3)3C–C(CH3)=CH2  +  H2O  +  H+

Mass of alcohol = 12.0 × 0.818 = 9.816 g

Moles of alcohol = 9.816 ÷ 116.0 = 0.08462 mol

Mr of alkene (C7H14) = 98.0

Mass of alkene expected = 0.08462 × 98.0 = 8.293 g

% yield = (6.12 ÷ 8.293) × 100 = 73.8%
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The curves show the distribution of molecular energies at a lower

temperature T1 and a higher temperature T2. Both curves start at the

origin, and neither touches the energy axis at high energy because there

is no maximum energy.

At the higher temperature T2 the peak is lower and moves to the right,

to higher energy. The area under both curves is the same, because the

number of molecules (fixed mass of gas) is the same. The two curves

cross only once.

At the higher temperature the molecules have more (kinetic) energy, so

T1

T2 (higher T)
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they move faster and collide more often.

Most importantly, many more molecules have energy greater than or

equal to the activation energy, Ea: the area under the T2 curve to the

right of Ea is much larger than the area under the T1 curve.

So a higher proportion of collisions have enough energy to break bonds

and are successful. The frequency of successful collisions increases, so

the rate of decomposition increases.
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