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1. Enthalpy changes can be visualised using energy level diagrams.

Energy

Y

Time

(a) Identify whether the reaction represented above is exothermic or endothermic.
Justify your answer using the relative stability of the species involved. [2]

(b) Label the diagram above with an arrow representing the activation energy, E.. [1]

2. The hydrogenation of ethene is given by: C2Ha(g) + Ha(g) — C2He(Q).

(a) Calculate the enthalpy change for this reaction using the bond enthalpy data
provided in the Data Booklet. [4]
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(b) State why bond enthalpy values are always positive integers. [1]

3. A student burns 1.00 g of ethanol, C2HsOH, in a spirit burner to heat 100 g of water.
The temperature rises by 30.0 degrees C.

(a) Calculate the enthalpy of combustion of ethanol based on this data. [3]

(b) The data booklet value is -1367 kJ mol-'. Suggest two reasons for the discrepancy,
other than heat loss to the air. [2]

4. Definitions are critical for thermodynamics.

(a) Write the balanced thermochemical equation for the standard enthalpy of formation
of liquid water. [2]

5. Enthalpy of neutralization is usually independent of the specific strong acid/base pair.
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(a) State the ionic equation for the neutralization of a strong acid by a strong base. [1]

(b) Explain why the enthalpy of neutralization for HF(aq) with NaOH(aq) might differ
from that of HCl(aq) with NaOH(aq). [2]




