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Given	the	wave	functions	below,	which	free	electron	has	more	
kinetic	energy?		

	A)	1 	B)	2 		C)	Same	

1.	

2.		



Given	the	wave	functions	below,	which	free	electron	has	more	
kinetic	energy?		

	A)	1 	B)	2 		C)	Same	

1.	

2.		

  

€ 

−
!2

2m
∂2

∂x 2
ψ(x) = Eψ(x)

Curvature	è	KE	





2x	momentum	
4x	kinetic	energy	



 100

[Note to instructors:  Some students have trouble understanding energy diagrams, which impedes 
their efforts to learn quantum mechanics.  This worksheet helps them make the transition from 
classical to quantum energy diagrams.] 

 
Energy Diagrams Worksheet 

 
1.  A small puck is gliding with initial speed v across a frictionless horizontal surface.  It glides up 
a small hill and then moves on a horizontal surface that is a distance h above the first surface. 
 
  
  
 
           0 x1      x2      x3 
Sketch a plot that shows, on the same diagram, the gravitational potential energy U, kinetic 
energy K, and total energy E = K + U for this system. 
 
 
 
 
 
 
 
          0           x1      x2         x3 
2.  An electron is moving with initial speed v inside a thin hollow metal tube.  It emerges from the 
tube through a hole in a large metal plate and continues through a hole in a second plate into 
another thin tube.  The two plates are connected across a battery of potential difference V. 
 
 
 
 
 
 
 
 
 V 
   
  
Sketch a plot that shows, on the same diagram, the electrical potential energy U, kinetic energy K, 
and total energy E = K + U for this system. 
 
 
 
 
 
 
 
          0           x1      x2         x3 
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Which	is	the	correct	plot	for	the	puck’s	potential	energy?	

A	
B	
	
	
C	
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Which	is	the	correct	plot	for	the	puck’s	potential	energy?	
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Which	is	the	correct	plot	for	the	electron’s	potential	energy?	
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Which	is	the	correct	plot	for	the	electron’s	potential	energy?	
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What	does	the	wavefunction	look	like	for	an		
electron	with	E	<	U0	(U0	=	the	height	of	the	step)?	

A	B	C		
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