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Stage 1: look at the right-hand carbon of the C=C bond. Compare the

atomic numbers of the atoms directly attached to it: C (in CH2OH)

has a higher atomic number than H, so CH2OH takes priority on this

carbon.

Stage 2: on the left-hand carbon, both groups (CH3CH2 and CH3) are

attached by a C atom, so consider the atoms one bond further away.

The ethyl group has (C, H, H) and the methyl group has (H, H, H). C

has a higher atomic number than H, so the ethyl group takes priority.

Stage 3: the two highest priority groups, ethyl and CH2OH, are on the

same side of the C=C bond, so this is the Z isomer.

The rest of the IUPAC name is 3-methylpent-2-en-1-ol, so the full

name is (Z)-3-methylpent-2-en-1-ol.
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The yield is 77.3%, which is less than 80%, so the student is NOT

correct.

Mr maleic acid (C4H4O4) = 116.0    Mr product (C4H2O3) = 98.0

moles of maleic acid = 10.0 / 116.0 = 8.62 × 10-2 mol

1 : 1 so mass of product expected = 8.62 × 10-2 × 98.0 = 8.45 g

% yield = 100 × 6.53 / 8.45 = 77.3%
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C6H11OH + 8½O2 → 6CO2 + 6H2O
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My value is likely to be less negative (less exothermic) than the

reference value.

This is because heat is lost to the surroundings, so not all of the heat

released by the burning alcohol is transferred to the water.

Temperature rise = 40.8 − 20.7 = 20.1 K

q = mcΔT = 50.0 × 4.18 × 20.1 = 4201 J

Mass of alcohol burned = 56.38 − 55.84 = 0.54 g

Mr of C6H11OH = 100.0

n = 0.54 / 100.0 = 0.0054 mol

Heat change per mole = q / n = 4201 / 0.0054 = 778 000 J mol-1

= 778 kJ mol-1, and combustion is exothermic so ΔH is negative

ΔH = −778 kJ mol-1

−778 kJ mol-1
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Water has a known density of 1.0 g cm-3, so 50.0 g of water has a

volume of 50.0 cm3.

So measure out 50.0 cm3 of water using a burette (or pipette /

measuring cylinder).
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Compounds with the same molecular formula but a different structural

(displayed) formula.

Elimination (base-induced)
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C6H12O6 → 2C2H5OH + 2CO2

% O = 100 − 40.9 − 4.5 = 54.6

C: 40.9 / 12.0 = 3.41     H: 4.5 / 1.0 = 4.5     O: 54.6 / 16.0 = 3.41

÷ smallest:  C = 1     H = 4.5 / 3.41 = 1.32     O = 1

× 3:  C : H : O = 3 : 3.96 : 3 = 3 : 4 : 3

Empirical formula mass of C3H4O3 = 3(12.0) + 4(1.0) + 3(16.0) = 88.0

= Mr (88.0), so molecular formula = empirical formula

C3H4O3 C3H4O3

Ethanol is produced at a faster rate.

More energy is used / needed to heat the reaction.
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Air (oxygen) gets in to the open beaker, so some of the ethanol is

oxidised to ethanoic acid.

The O−H absorption is in a different place: alcohol

O−H at 3230 to 3550 cm-1, acid O−H at 2500 to 3000 cm-1 (broad).

The carboxylic acid has a C=O absorption at

1680 to 1750 cm-1, which the alcohol does not have.
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Ultraviolet (UV) light

CCl4 → •CCl3 + •Cl

Cl• + O3 → ClO• + O2

ClO• + O3 → Cl• + 2O2

Mr of CF3Cl = 12.0 + 3(19.0) + 35.5 = 104.5

moles = (1.78 × 10-4 × 103 g) / 104.5 = 1.703 × 10-3 mol

molecules in room = 1.703 × 10-3 × 6.02 × 1023 = 1.025 × 1021

100 m3 = 1.00 × 108 cm3

in 500 cm3 = 1.025 × 1021 × 500 / (1.00 × 108) = 5.13 × 1015

5.13 × 1015
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C6H14 (hexane)

Poly(but-2-ene)

Alkenes

C C

C C

H

H

H

H

H

H

H

H

(cyclobutane)
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High pressure (for example 7000 kPa).

Effect on equilibrium: by Le Chatelier's principle, if the temperature is

increased the position of equilibrium shifts to oppose the increase in

temperature. The forward reaction is exothermic, so the equilibrium shifts

in the endothermic direction, to the left. So a higher temperature reduces

the yield of polymer Y (a lower temperature would increase the yield).

Effect on rate: at a higher temperature the molecules have more kinetic

energy, so a greater proportion of molecules have energy greater than or

equal to the activation energy (E ≥ Ea). So there are more successful

collisions per second, the rate of reaction increases and equilibrium is

reached in a shorter time (a lower temperature gives a slower rate).

Conclusion: a low temperature gives a high yield but the rate is too slow,

while a high temperature gives a fast rate but a low yield. So a

compromise temperature of 200 °C is used to give a (cost-effective)

balance between a reasonable yield and a reasonable rate.
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The measured volume of bromine water would be greater than the true

value.

This is because the level in the burette falls as the gap below the tap

fills with bromine water before any liquid is delivered into the flask.

The drops of oil vary in size (so the amount of oil varies).
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Use a larger, single measured volume (or mass) of the oil instead of 5

drops.

Dissolve this oil in the inert organic solvent, transfer it to a volumetric

flask and make up to 250 cm3 with more solvent.

Titrate 25.0 cm3 samples (measured with a pipette) of this solution with

the bromine water, repeating until results are concordant.

Stage 1: mass of oil = 0.92 × (5.0 × 10-2 × 5) = 0.23 g

moles of oil = 0.23 / 885 = 2.6 × 10-4 mol

Stage 2: moles of Br2 = 2.0 × 10-2 × 39.40 / 1000 = 7.9 × 10-4 mol

Stage 3: ratio oil : Br2 = 2.6 × 10-4 : 7.9 × 10-4

= (2.6 × 10-4 / 2.6 × 10-4) : (7.9 × 10-4 / 2.6 × 10-4) = 1 : 3

One Br2 adds across each C=C, so there are 3 C=C bonds per molecule.
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