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(a)  A devise way to measure the viscosity of the glycerine is using the apparatus that consist of a cylindrical shaft and housing. An inner rotating shaft with a 0.3905” diameter rotates within a stationary housing. The space between them is filled with the glycerine fluid which is assumed to be a “Newtonian”. A string was wrapped around the inner smooth rotating shaft and passed over a pulley and connected with a mass of 438.3 g at the end of the string. The first step to measure the viscosity is by calculating the velocity of the mass. This can be done by finding the distance of the mass lowering it from the top of the desk, along with the time it takes to reach the bottom of the ground using a stopwatch. This would give us the velocity which was measured in the lab to be 1.78 inches/second (Refer to Table 1 part b). 
Some assumptions that were made are as follows: 
· The fluid glycerine is Newtonian. 
· The velocity of the fluid in contact with the surface of the rotating shaft is equal to the velocity of the rotating shaft.
· The velocity of the fluid (du) increases linearly from the inner surface of the housing of the surface of the rotation shaft.  
· Constant velocity of the mass.
· The velocity of the fluid (du) in contact with the fixed inner shaft of the housing is zero.

 (c) Since the viscosity of the glycerine was measured to be 577.1 mPa*s, and the temperature set to be at 20  ̊C. This would best fit the 96% percentage of Glyerine in water by mass.
(d)  The approach of this device could have been of better accuracy if the human errors were reduced. Such errors are as follows: The increments that were used in this device (6 inches increments) weren’t accurate since it was measured using a meter stick. This would affect the velocity of the fluid (viscosity). Some of the improvements of this lab can be as follows: Measuring the temperature before the device is used, as this can give a better and precise purity of the fluid. Another improvement would be using a shorter distance (increments) as this would reduce human error mistakes such as stopwatch timing.   
