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Mass fraction of water  0.55 % 2.3 % 3 % 6 % 8 % 9 % 

1029 696.4 600.0 353.3 257.6 210.7 

Empirical value 1029 718.8 625.5 356.7 252.5 214.2 

Relative error - 3.2 % 4.1 % 1.0 % 2.0 % 1.6 %

Table 1: kinematic viscosity of glycerol-water solutions
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Fig.1: The viscous and friction damped mass spring oscillator
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Fig. 2: Linear velocity-dependent friction coefficient
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Fig. 3: Trajectory on the phase plane
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Fig. 4: Displacement (a) and velocity (b) time responses
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Fig. 5: Energy decay curve (a) and averaged decay curve (b)
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Fig. 6: Schematic of the mechanical device
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Fig. 7: Free response in the air without contact
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Fig. 8: velocity responses (a) and  energy decay curves (b)
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Fig. 9: viscous damping (a) and friction (b)  coeff vs load
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Fig.10: viscous damping (a) and friction (b) coeff vs viscosity
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Fig. 11: velocity response. Water mass fraction  6%(a), 9%(b)


