
Quantum Physics 1 Practice  4
 

1)  durumunda bir sistem ele alalım; 
 

 
operatörleri  bazında verilmiş olsun. 
 
 

 
 

a)  Let's carry out an experiment which measured A and B respectively. What is the probability 0 
for A and 1 for B respectively.

b)  Let's carry out an experiment which measured B and A respectively. What is the probability 0 
for A and 1 for B respectively. 
c) compare the results of a) and b).

d) Are {A}, { B} and {A, B} a complete set of commuting observable?


2) Let us consider a physical system, the Hilbert space of which can be defined by the span of 
three orthogonal states: � , �  and � . In the basis defined by these states (in 
the same order) we define two operators:


 
a) Can H, B, represent observable quantities?

b) Show that H and B commute. What is the 

most general form of the matrix that is 
commutable with H.    
c) Find a basis of simultaneous eigenstates for H and B. 
d) Are {H, B} a complete set of commuting operators? What about {� , B}


3) Suppose  where A and a are constants. 



4) The particle mass of m in the infinite quantum well (0<x<a). The initial state of the system is 
given by


 a) Find A for normalized function. 

 b) What is the Energies and its probabilities. 

 c) Energy measured as � , what is the system state after this measurement. 

 d) Find � . Show that Heisenberg uncertainty principle 
(  �  ) by calculating �  and �  .


|u1 > |u2 > |u3 >

H2

2πℏ2 /ma2

< x > , < px > , < X2 > , < (px)2 >
△ px △ x △ px △ x
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5) Consider a three-dimensional vector space spanned by an orthonormal basis � ,� ,
� . Kets �  and �  are given by;


6) The Hamiltonian for a certain two-level system is


7) 


8) 

|1 > |2 >
|3 > |α > |β >


