Solution 1.C12

This problem reviews complicated units, volume and weight, shear stress, and viscosity. It fits
the sketch in Fig. P1.45. The writer converts to Sl units.

W = pyum 0 Ah = (2700kg / m®)(9.81m/ s?){x[(1/12)(0.3048)]°}(3/16 /12)(0.3048) = 0.256 N

The weight component along the incline balances the shear stress, in the castor oil, times the
bottom flat area of the disk.

. \Y . o 0.02m/s 2
Wsind = u—A , or: (0.256N)sin(14°) = 1/12)(0.3048)m
“h ( JSINA) = 4L 7 100712)(0 30a8)m L 12)(0-3048)m]

Solve for  u,; = 0.39kg/(m—s)

Looking on Fig. A.1 for castor oil, this viscosity corresponds approximately to 30°C Ans.
The specific gravity of the castor oil was a red herring and is not needed. Note also that, since W
is proportional to disk bottom area A, that area cancels out and is not needed.
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