


CHM 305 The Quantum World
Lecture 8: The Uncertainty Principle



Last class we discussed…

stationary states

superposition states

• probability distribution Ψ 𝑥𝑥, 𝑡𝑡 2 is time-independent
• energy expectation value ⟨𝐸𝐸⟩ is time-independent
• arbitrary observable expectation value ⟨𝐴𝐴⟩ is time-independent

• probability distribution Ψ 𝑥𝑥, 𝑡𝑡 2 is time-dependent
• energy expectation value ⟨𝐸𝐸⟩ is time-independent (magically!)
• arbitrary observable expectation value ⟨𝐴𝐴⟩ is time-dependent 

(unless 𝐴̂𝐴 commutes with the Hamiltonian)



Road map for today’s lecture…

• Review the rules for quantum measurements 
and learn about “wavefunction collapse”

• Discuss trade-offs in uncertainty between 
knowing a free particle’s (or a wave’s) 
momentum and position

• Introduce the variance and standard deviation as 
metrics for the uncertainty of a measurement

• Introduce Heisenberg’s uncertainty principle

• Discuss resulting consequences for operators 
that do and do not commute



Practice Problem #1: Uncertainty Principle



Practice Problem #2: Commuting Operators



• Next time: quantum tunneling

• PS3 out today, due next Monday

• Quiz  #1 tonight! Tuesday 9/29,  Jadwin A08, 7:30 – 9:30 PM

• In the last minute or two: Muddiest point?

Wrapping up
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