
 
 

 
 
 
 

 
 

Two sliders shown in Fig P2.14 are constrained to move within a smooth tube which is rotating in the 
horizontal plane about the fixed point o. Each of the sliders are elastically supported from identical 
springs with a modulus k. the unstretched length of the spring is r0. Determine the natural frequency of 
vibration for a constant angular velocity ω 
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Find the natural frequency of the pendulum constrained to oscillate in the rotating vertical plane as 
shown in Fig P2.19, assume small oscillations and show that it can be expressed in terms of its dynamic 
equilibrium position as  
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Find the equivalent stiffness for plane motion in 
the direction N-N and show that it is invariant with 
θ and equal to 2k. 
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Find the natural frequency of small oscillation in the shown mechanism. Mass of each bar is equal to m 
and all connections are hinges. Ans: (3/5(k/m-2g/a))0.5 

 

 

Find the natural frequency of vertical motion of the automobile shown below, each spring has stiffness 
of 50 kN/m and the total body mass is 1420 kg. 
 

 
 
 

- Find the equivalent mass and stiffness of a clamped-clamped beam at its mid-span in its first 
natural mode. 
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