
Ben Sauerwine 
Physics 1 – Demonstration 
 
The purpose of this problem is to show an extreme example of your procedure for solving 
free-body diagram problems.   
 
Problem:  Suppose two springs are attached end-to-end by a massless ring, and then 
a mass is attached to the far end and a wall is attached to the other, as shown below.  
What is the effective spring constant of the pair? 
 

  
 
Define the System: 

he system consists of two springs, a ring where they attach, and a box of mass M 
 the 

efine what is inside the System: 

he ring and the box are inside their respective systems.  The springs are to be treated as 

efine what is outside the System: 

consider an external force pulling on the box (someone hypothetically tugging on the 

raw a Free-Body Diagram:  

ing:  (the ring was defined as massless—so I hope there is no net force on it!) 

ox: 

 
T
attached to the far end.  Note that here I have to define two separate systems:  one is
ring, one is the box. 
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external forces. 
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box and feeing a spring force), and the two springs. 
 
D
 
R
 

 
 
B
 



 
 
In both cases, both momentum and the change in momentum is zero.  Thus, I consider 
this system in equilibrium.  
 
Define a coordinate system: 
 
Let  be how far spring 1 has stretched, and  be how far spring 2 has stretched.   1x 2x
 
Write  on your paper. tFp extnettot Δ=Δ ,
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In component, form, for the ring, I have: 
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Note that the spring was defined as massless, so I can only treat this in equilibrium. 
 
For the box, I have: 
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Now consider what I mean by the external force.  Precisely, I want it to be a spring force, 
something like: . ( )21 xxkF totext +=
 
Solve each component equation:  
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Solving, 
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So we have shown an “addition formula” for springs in series.  If I had three springs in 
series, I could add the first two (considering the remaining part the “system”), then add 
the third one to that summ  pair with the same formula! ed


