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At a higher temperature, more molecules have energy greater than or

equal to the activation energy (E ≥ Ea).

So there are more successful collisions in a given time (a higher

frequency of successful collisions), so the rate of decomposition

increases.

Energy

higher T
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n = pV ÷ RT

p = 102 × 103 Pa,  V = 72 × 10-6 m3,  T = 373 K

n = (102 × 103 × 72 × 10-6) ÷ (8.31 × 373)

n = 7.344 ÷ 3099.63 = 0.002369 mol

mass = 194 mg = 0.194 g

Mr = mass ÷ moles = 0.194 ÷ 0.002369

Mr = 81.9 = 82 (2 s.f.)

82
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%H = 100 − 83.7 = 16.3%

C : H = 83.7 ÷ 12.0 : 16.3 ÷ 1.0

= 6.975 : 16.3

÷ 6.975  →  1 : 2.337

× 3  →  3 : 7.01 = 3 : 7

Mr of C3H7 = 3(12.0) + 7(1.0) = 43.0

86.0 ÷ 43.0 = 2, so molecular formula = 2 × C3H7

C3H7

C6H14
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A and B decolourise bromine water, so they are unsaturated: they

contain a C=C double bond (they are alkenes).

C does not decolourise bromine water, so it is saturated and has no

C=C bond. As C5H10 is not CnH2n+2, C must be a ring (cycloalkane):

C is cyclopentane.

A is pent-1-ene, CH2=CHCH2CH2CH3. It has no stereoisomers because

one carbon of its C=C has two identical groups (two H atoms)

attached.

B is pent-2-ene, CH3CH=CHCH2CH3.

Stereoisomers are molecules with the same structural formula but a

different arrangement of the atoms (bonds) in space.

In B there is restricted rotation about the C=C double bond (it

cannot rotate), and each carbon of the C=C has two different

groups attached (H and CH3 on one, H and CH2CH3 on the other).

So B exists as two stereoisomers: Z-pent-2-ene, with the CH3 and

CH2CH3 groups on the same side of the C=C, and E-pent-2-ene,

with them on opposite sides.
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C3H8 + 5O2 → 3CO2 + 4H2O

The expression assumes the alkane is a gas, but this alkane is a

liquid, so energy is needed to convert it into a gas.

−6650 = −(496n + 202)

496n = 6650 − 202 = 6448

n = 6448 ÷ 496 = 13

alkane = CnH2n+2 = C13H28

C13H28
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−50.5
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1.00 dm3 = 1000 cm3

mass = 1000 × 0.692 = 692 g

heat energy = 692 × 47.8 = 33 077.6 kJ

= 3.31 × 104 kJ (3 s.f.)

3.31 × 104
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It washes any ethanedioic acid or sodium hydroxide on the sides of

the flask down into the solution, so all of the reactants are in the

reaction mixture and can react.

Titres that are within 0.10 cm3 of each other.

n(NaOH) = 25.30 × 10-3 × 0.500 = 0.01265 mol

n(H2C2O4) = 0.01265 ÷ 2 = 0.006325 mol

Mr(H2C2O4) = 2(1.0) + 2(12.0) + 4(16.0) = 90.0

mass = 0.006325 × 90.0 = 0.569 g

= 569 mg

569
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Nucleophilic substitution

CH3 CH

CH3

CH2

Br

δ+

δ−

OH−

→  (CH3)2CHCH2OH  +  Br−

mass of 1-bromo-2-methylpropane = 2.0 × 1.26 = 2.52 g

moles = 2.52 ÷ 136.9 = 0.0184 mol

moles of alcohol expected = 0.0184 mol

theoretical mass = 0.0184 × 74.0 = 1.36 g

% yield = (0.895 ÷ 1.36) × 100 = 65.7%

65.7%
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methylpropene

elimination
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H3C H

OH2
+

CH3

stemup.co.uk

https://stemup.co.uk


The rearrangement forms a more stable carbocation.

Carbocation D is secondary but carbocation E is tertiary: a tertiary

carbocation has more alkyl groups releasing electrons (inductive

effect) towards the positive carbon.

CH2
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Cyclohexene is a non-polar hydrocarbon, so there are only van der

Waals' forces between its molecules.

Cyclohexanol has an O−H group, so there are hydrogen bonds

between cyclohexanol molecules.

Phosphoric acid has three O−H groups, so there are hydrogen bonds

between phosphoric acid molecules.

Hydrogen bonds are much stronger than van der Waals' forces, so

cyclohexene has the weakest intermolecular forces and the least

energy is needed to overcome them.

Therefore cyclohexene has the lowest boiling point of the three

compounds in the mixture.

Cyclohexene is separated by (fractional) distillation: the mixture is

heated and cyclohexene boils off first, so it is condensed and

collected, while cyclohexanol and phosphoric acid stay in the flask.
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CH3CH=CHCH3   (but-2-ene)
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PVC molecules are much bigger and longer than chloroethene

molecules, so they have many more electrons and a larger surface

area (a greater Mr).

So PVC has stronger van der Waals' forces between its molecules

(intermolecular forces), which need more energy to overcome, so PVC

melts at a higher temperature.

38
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Yes, a plasticiser would be present, because the PVC used to insulate

electrical cables needs to be flexible (bendy).

C C C C

H

H

H

HCl

H
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