Pop Quiz 4, Chemistry 481, 2 4 Oct 2019.  Name:

Knowing that the average value of a quantity is defined by
1
(A) = = Ajexp(—E;B)
775
Determine the mean squared spread in the average energy
§(E)* = (E%) — (E)

in terms of (E) and its derivative with respect to 5 We went over this on Monday 9/30. From the

first equation we have

(B = é > Ejexp(-E;f)

Differentiating with respect to 5 gives

d(E)  1ldg R | 2 e (T
W = 7 dﬁzj:EJ exp( EJB) q;Ej exp( E]/B)
= [—l@] X lZ:E-exp(—E-B) - lZ:EQ exp(—E;p)
4 dB q - J J q - J J

We know that (F) = —%j—g Thus (E)? — (E?). So, finally

S(E)? = (B*) — (B)* = -1



