EXAMA4
20 November 2001

IMPORTANT. Write clearly and neatly. Meke sure that you give some reasoning or working jor
cach answer. Full maries will NOT be ewarded for the final enswer by itself, UNLESS it is supported

by a hrief justification or explanation.

Give units for gl quantities! YOOUR NAME SotLvu T DS

Some datz:  R=8314JK'mol' latm=101325Pa N, =6.022x% 10% mol" y=CJ/Cy

C-Cy=nR dU=dq+dw d3 =dg/T H=U=+pV¥ G=H-TS A=UIS
Trouton’s constant = 85 J K mal™

(1Y 34 poinis

Consider the reaction A~ B with a peneral rate law v =k JA]".

1} Assuming therc ig initially pure A with concentration [Al, find the concentration of A at a

general time 1 in terms of [A],, k, nand t, 1.e,, abiain the integrated rate law.
jii) Derive an expression for the half life, t,,,, in terms of k and [A]y.
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(2} 33 points.

A reaction has an activation energy of 40 kI mol”, If the rate constant k is 20 M™ ™ at 298 K, use
the above information to deduce

1} The reaction order.

i) The rate constant at 305 K.
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(3y 33 peinds
Consider the overall reaction A + 2B - P with a proposed mechanism

A+B-C  rateconstant k,

C-A+B  rate constant k

B+C~P  rateconstani k,
Assume that the concentration of C is in 2 steady state,
i) What raie law is implied by this mechanism? HINT. consider the ratc of formation of final
product, P, and express your final answer in terms of clementary rate constants and the
concentrations of A and B,
1} What are the wa*all.rcactinn orders precdicted (a) when [B] is very large, and (b} when [B] is very
small?
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