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Theoretical Question 1: The Shockley-James Paradox 

ANSWER FORM 

 

a.     

 

 

b. 

 

 

c.  

 

 

d.  

 

 

e.  

 

 

f.  

 

g.  

 

 

 

 

 

 

h.  

     

    

   

    

   

      

Re-expressed results: 

    

      

A:   True  /  False                    B:   True  /  False                    C:   True  /  False 
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Theoretical Question 2: Creaking Door 

ANSWER FORM 

 

a1.   

 

 

 

 

 

 

 

a2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

    

Graph of the spring’s elongation     : 

Graph of the velocity      with respect to the floor: 
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c.  

 

 

 

d.  

 

 

 

e.  

 

 

 

f.  

 

 

 

g.  

 

 

 

 ̅   

   

    

   

Expression for  : 

Value of  : 
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Theoretical Question 3: Birthday Balloon 

ANSWER FORM 

 

a.  

 

b.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c. 

 

 

 

 

 

       

Expression for  ( ) from Hooke’s law: 

 ( )   

Graph of      as a function of   for Hooke’s law: 

Maximal inflation pressure from Hooke’s law: 

      

Graph of      as a function of   for realistic rubber and uniform inflation: 
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d.  

 

 

 

 

 

 

e.  

 

 

 

 

 

 

 

f.  

 

 

g.  

 

 

Value of      at       cm: 

Value of      at       cm: 

    

    

    

Graph of      as a function of   taking the split into account: 

     ( )   

           


