Chemistry 12

Reaction Rates

Part 1: Multiple Choice
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Problem Solving (22 marks)

1. Consider the following reaction:
2 O3 ---> 3 O2g
a. The rate of formation of O2(pis 0.022 mol/s. Calculate the rate of decomposition of
Osig. (1 mark)
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b. Explain how the rate of the reaction can be increased using two di_ﬁ’_efent methods.

(3 marks])
Method 1: (Y% mack for me Phael)
,,,Zj ’F “?!Ii ﬁwﬁ’ +E€ il sn g Tl s AL A,@j &y 5 ’ )
A

]
& &

AT Yol e, i M b S LS € iemd
4

yKa i aned f f_purdd Bae
?f by e e § ey ﬁi’“fﬂ
MEthOd 2- = . & -
L J ﬁ» & T EL Steep ¢ 5T jed LT of
£ 2

Lomber L el ievone 1 o
£ Dedmbel” ok (olly 7805 il be inccen g

bebrick—wpate —+rerrere Fig dFe__

2. A strip of magnesium was cut into 4 pieces, each of length 1.0 cm and mass of 0.00864
8. Each piece was placed into a test tube containing 5.0 mL of different concentrations
of HCl. The time required for each piece of magnesium to be completely consumed was
recorded:

Trial | [HCl} | Time(s)
1 |050M | 200
) 1.0M 38
3 3.0M 12
4 | 60M | 6.

a. Calculate the rate of reaction for magnesium in 3.0 M HCL (1 mark)
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b. How does the [HCI] affect the reaction rate? {1 mark)
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The combustion of coal, C, produces carbon dioxide gas according to the following
equation:

Cisy + O2ig ---> COng + 394 kJ
a. What is the value of AH for this reaction? (1 mark)
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b. Using the collision theory, explain why a lump of coal does not react with oxygen at

room temperature and pressure. (1 mark)
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c. Many coal mine disasters have resulted when a spark ignites coal dust in the air.
Explain, using the collision theory. (2 marks)
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Define the term activated complex {2 marks)
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Consider the following PE diagram for the uncatalyzed decomposition of hydrogen
2 HoOgp ---> 2 H2Opm + Oz

peroxide:
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Progress of the reaction

a. On the PE diagram, sketch a curve for the catalyzed decomposition of . (1 mark)
b. Compare the AH of the catalyzed and uncatalyzed reactions. (1 mark)
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6. Consider the following overall reaction:
2NO + 2 Hg ---> 2 H20 + No
a. Explain why the reaction is likely to involve more than one step. (1 mark) -
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b. A proposed mechanism for the reaction is:
Step 1: NO + Hg ---> N + H0
Step 2: ?
Step 3: N2O + Hz ---> N2 + Hz0
i) Write the equation for step 2. (2 marks)
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il) Identify all reaction intermediates. (1 mark)
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7. Oneof the reactions in the production of smog involves the oxidation of nitrogen

monoxide. A possible mechanism for this reaction is: -
Stepl: CO + [OH| > COz + H~
Step2: H"+ Oz ---> HOO
Step3: HOO™+ NO --->[OH i NOp

a) Write the balanced equation for the overall reaction. (2 marks)
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