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we know the position of.

A copper ball of mass m = 0.5 hg and specific heat ¢ = 390 J/kg-K- is

at a temperature T; = 90 °C. The ;baill Isjthrow into a large lake at T3
\

= 10 °C, whlch stays cons*ta:ntrﬁh h change in entropy of (a) the -

ball (8 pts); (b) the lake (7 jts{ o) fhe tiiverse (5 pts).

- Consider a sample contalmng 5 mol of a monatomic 1deal gas at 25

°C and an initial pressure of 10 atm. Suppose that the’ external

pressure is Jowered to 1 atm iri a reversible manner. (a) Calculate the

final pressure and Volume af the gas sample (10 pts), (b) Cornpute ‘

T he hydrogen atom has a rafliuscn the rder of 0.05 nm. Assume that

e

JiElectrén-to an accuracy of 1% of the

hydlogen radius. (a) Calculate the uncertainty in the velocity of the

" electron using the Heisenberg uncertainty principle (10 pts); (b) Then
' compare this value with uncertainty'in the velocity of a ball of mass

0.2 kg and radlus 0.05 m Wh‘ﬁ'se ositid is known to an accuracy of -

Assume that an electron is E __rjﬁn t a one-dlmensmnal box 1.5 nm

in length. (a) Calculate the lowest three enetgy levels for thls electron.
(10 pis); (b) Calculate the wavelength of light necessary to promote -

 the electron from the ground state to the first excited state (10 pts).’

The Is 0rb1ta1 of the hydrtfge 'ﬁtofﬁ S V= TLTBG_U, calculate the
‘ iy ) -

P l"""""‘

average r flom the nuclellls Ef &i}“@ ctron in the 1s orbital (Hmt

[ I: T = _ﬁ], dpis constanf) 20 pts)
o

* Write down the Schrédinger equauqn (5 pts).




