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Faster than a Speeding Mullet (0

[67 marks]

Communication [9 marks}ss)

1. Explain, in detail, how each action affects the reaction rate. Also, provide one additional action
(other than catalyst addition) that would increase the rate of this specific reaction, along with a
detailed explanation. Include all of the following, as appropriate, in the explanations: collision
theory explanation, Maxwell-Boltzmann distributions, potential energy diagrams. [9 marks]

CaCOs(s) + H:SO4(aq) - CaSO.(aq) + CO;(g) + H:0(I)

Full Collision Theory Explanation Including Diagrams or Graphs
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q Connections [7 mark -
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(a) Is this reaction exothermic or endothermic? Explain. [2 marks]

(b) What is the activation energy for the forward reaction? [1 mark]

(c) What is the activation energy for the reverse reaction? [1 marks]

EF“ ~ SR(J Pj (otP X ) X

(d) What is the AH for the reverse reaction? [1 mark]
AH="%) O W) _,,fin:..xu.‘&b)

(e) What is an activated complex and where would it be found on the diagram? [2 marks]
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: b +H 1 .
. For the reaction Hz(g)a:d'(; o2y LS
T - | 2(9) - 2HCI(qg), a chemist plots [H;] versus time on the following

(@) On th |
) © Same graph, draw a line to represent [HCI] versus time. [1 marks]

(b) Explain how to calcula |
| te the instantaneous rate o)
of consumption of hydrogen gas at 20 s. [3 marks] i [HCD
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4. The decomposition of sulfuryl chloride, SO2Clz(g) — SO2(g) + Clz(g), is @ ﬁr§t O(der reaction. At
320°C, the rate constantis 2.2 x 10° s''. Calculate the half-life ‘of the reaction, in hours. [4 marks]
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Inquiry [18 marks] | “
4. The folI[owing data was collected for the gas phase reaction between nitrogen (II) oxide and
oxygen, 2NO(g) + '0i(g) — 2NO3(g), at 273°C. €

: B : | Initial Rate of Appearance of j
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(a) Determine the rate law. [3 marks AN ;, "-L1 ‘
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(b) Calculate the value of the rate constant. [ marks] fc
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(c) What is the rate of appearance of NO, when [NO]=0.015 M and [O2]=0.025 M? [4 marks]
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(d) What is the order of the reaction w.r.t NO, w.r.t Oz and overall? [3 marks] A
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(e) Is this reaction homogeneous or heterogeneous? [1 mark]
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(f) Is it possible that this reaction proceeds by a single elementary step? Explain fully. [3 marks]
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