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1.84  As shown in Video V1.5, surface tension forces
can be strong enough to allow a double-edge steel razor

blade to “float” on water, but a single-edge blade will sink. ,
Assume that the surface tension forces act at an angle 9 rel- Surface tension

ative to the water surface as shown in Fig. P184. (a) The force
mass of the double-edge blade is 0.64 X 107°kg, and the
total length of its sides is 206 mm. Determine the value of
6 required to maintain equilibrium between the blade weight ;
and the resultant surface tension force. (b) The mass of the ® FIGURE P1.34
single-edge blade is 2.61 X 107°kg, and the total length of

its sides is 154 mm. Explain why this blade sinks. Support

your answer with the necessary calculations.

(a) Z F =0

V€¥+ICal ‘
% = Tsinb

wheve D) = rm X9 and T= T x Jengm of sides
blade )

o (oL xw"%;) (4.9 m«,{sz.)= (7_34 X)D'Z%WO. 206 m) sinb
ji‘ne. = OLHE
b=245°

(b) For Single- edge blade
2= g™ F

H

(2.61 x10% kg) (7.8] M/s")

= 0.0Z5L N

and
T sine = [O‘"x lengh of é/aJe) Sin &

(7.34 %107 M)y ) (0.15% ) 5in B
= 0.0113 5/}19
Th order for blade +o "Llpat’ 9 < Tsimoe.

Sihce maximum Value fov sn6 15 \/ T+ Lollows
that W >Tsime and single-edge blade will sink,

[~72




