2014 AP° CHEMISTRY FREE-RESPONSE QUESTIONS
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/ AN a AN
H H H CH;,
cis-2-butene trans-2-butene

7. The half-life (¢,,,) of the catalyzed isomerization of cis-2-butene gas to produce frans-2-butene gas, represented
above, was measured under various conditions, as shown in the table below.

Trial Number | Initial P; 5 yyene (torr) | V(L) T (K) 5 (S)
1 300. 2.00 350. 100.
2 600. 2.00 350. 100.
3 300. 4.00 350. 100.
4 300. 2.00 365 50.

(a) The reaction is first order. Explain how the data in the table are consistent with a first-order reaction.
(b) Calculate the rate constant, k, for the reaction at 350. K. Include appropriate units with your answer.

(c) Is the initial rate of the reaction in trial 1 greater than, less than, or equal to the initial rate in trial 2 ? Justify
your answer.

(d) The half-life of the reaction in trial 4 is less than the half-life in trial 1. Explain why, in terms of activation
energy.
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Question 7
(4 points)

H,C CH; H,C H
\L = C/ Pa— \c = C/
/N — /S

H H H CH,
cis-2-butene trans-2-butene

The half-life (¢ ,) of the catalyzed isomerization of cis-2-butene gas to produce #rans-2-butene gas,
represented above, was measured under various conditions, as shown in the table below.

Trial Number Initial P ;5 1 iene (tOIT) VL) | T(K) | t1,(s)
1 300. 2.00 | 350.| 100.
2 600. 2.00 | 350.| 100.
3 300. 4.00 | 350.| 100.
4 300. 2.00 | 365 50.

(a) The reaction is first order. Explain how the data in the table are consistent with a first-order reaction.

For a first-order reaction, the half-life is independent of reactant 1 point is earned for a
concentration (or pressure) at constant 7, as shown in trials 1, 2, and 3. correct explanation.

(b) Calculate the rate constant, &, for the reaction at 350. K. Include appropriate units with your answer.

k=—"== 1005 0.00693 s~ 1 point is earned for correct numerical answer with units.

(c) Is the initial rate of the reaction in trial 1 greater than, less than, or equal to the initial rate in trial 2 ?
Justify your answer.

The initial rate in trial 1 is less than that in trial 2

because rate = k [cis-2-butene] or rate =k P.;; 5 yene (With reference
1 point is earned for the

correct answer with
OR justification.

to values from both trials).

because the initial concentration of cis-2-butene in trial 1 is less than
that in trial 2 and £ is constant.

(d) The half-life of the reaction in trial 4 is less than the half-life in trial 1. Explain why, in terms of activation

energy.
The temperature is higher in trial 4, meaning that the KE,,, of the

molecules is greater. Consequently, in this trial a greater fraction 1 point is earned for a correct
of collisions have sufficient energy to overcome the activation answer with justification.

energy barrier, thus the rate is greater.
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