習題五

1. 課本 Ch. 3 3.4
提示：
[image: Text

Description automatically generated]
解答：
[image: Text

Description automatically generated]
2. 課本 Ch. 3 3.5

解答：
[image: Text

Description automatically generated]
                       以上解答的a，答案數值上忘了乘上。

3. Consider the wave packet-like state as described in Example 2-1 of P27, for which the wave function in momentum space is: 


It wavefunction in position space  is equal to 
A. The constant  can be determined by the condition . Calculate . (10)
B. Calculate the expectation values: . (10)
Hint: Use wave function in momentum space。 

解答：
A. ，。
B. 期望值：


4. Consider an infinite potential as discussed in class, with boundaries at  and :  and . 
[image: f40_02]


A particle is known to be localized in middle of the box, with the instant wavefunction as:


Calculate the probabilities that at the instance the energy measurement yields the ground state energy , the energy of the first excited state and the second excited state .

解答：這樣就滿足邊界條件。我們就能預期可以以展開：。
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4. Weneed to calculate

o 27, 5, . M
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With mx/a =u we have
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The first integral is simple. For the second integral we use the fact that

[ dncoscui= (i\zj’d _ (d)'sinaz
B uu COSall—fkda} o ucosomfida} P

At the end we set o = nz. A little algebra leads to
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For large n we therefore get Ax= 73 Since (p°) = pEmt it follows that
Ap:hTm, so that

Ax~nm‘1
WA

The product of the uncertainties thus grows as » increases.

'z

5. With E, = = n’ we can calculate
2ma
. (105x107 sy’ 1 _
B B = 35 0% 10 kg 10" m) A6 %1077 Ter) - 11%eV
~7
We have AE:h—/lC so that A= ZZZC :W:IAZX 107°m

where we have converted 7ic from J.m units to eV.m units.
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