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Let =21 , xx displacement of pulleys 1 and 2 

21 22 xxx +=    (1) 
 
Let P = tension in the rope. 
For equilibrium of pulley 1:   112 xkP =    (2) 
For equilibrium of pulley 2:  222 xkP =     (3) 
Where 
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And kkkk 22 =+=  
Combining Eqs (1) to (3) 

k
P

kk
P

k
P

k
Pxxx 4

2
1

2
14222222

21
21 =⎟

⎠
⎞

⎜
⎝
⎛ +=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=+=  

Let =eqk equivalent spring constant of the system: 
Equation of motion of mass m:  0=+ xkxm eq&&  
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T= Kinetic energy = 2
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U= potential energy = 2
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Where 
r
x

=θ , =sx extension of spring = xr 44 =θ  

Hence, 
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Using the relation ( ) 0=+UT
dt
d , we obtain the equation of motion of the system as: 
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