
The expectation values: 

Let ∝ any quantity then the expectation 
value of ∝ equals to 

<∝>=  𝜓𝑥 ∝𝑜𝑓 𝜓𝑑𝑥
𝑎𝑙𝑙 𝑠𝑝𝑎𝑐𝑒

……(4.8) 

Solved problem:Find the expectation value 
∝  of a particle in the potential box of one 

dimension at ground state?  

 

 



• < 𝛼 >=  𝜓𝑥 ∝𝑜𝑝 𝜓𝑑𝑥
𝑎𝑢𝑠𝑝𝑎𝑐𝑒
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• Solved problem: find the uncertainty or the variance 𝛻𝑥  
in position for particle in P.B. at ground state. 

• Δ𝑥 = 𝑥2 − 𝑥 2 ……….(4.8) 
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• Let 𝑢 = 𝑥 ⇒ 𝑑𝑢 = 𝑑𝑥  
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• Solved example: Calculate the momentum rate of 
particle in P.B. of ground state? 

• solution: The momentum rate means Ρ   
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• Solved example: find the rate of momentum square for particle in P.B. of 
one dimension in second excited state.  
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• ** Problems: 
• Find the momentum rate of particle in potential 

box at first excited state? 
• Calculate the momentum rate of particle in 

potential box at third excited state. 
 



3- Prove the wave function of second excited 
state is normalized. 

4- Prove the wave function of second excited 
state is orthogonal with the wave function of 
fourth excited state?  

 

Thank you for your listening  


