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Exam 1 v.1.0 Key 

BE-382, Winter '08-'09, Dr. C. S. Tritt 

 

This is a 1 hour closed book, closed notes exam. Write your answers on the paper provided or 

your own and organize and explain you work for full and partial credit. You may use 1 double 

sided, 8½ by 11 inch equation sheet, EES and the provided Units Conversion Factors and 

Properties handout. If you use EES, e-mail me your files (the file names should encode your last 

name and the problem number) at the end of the exam and clearly indicate on your exam that you 

used EES. Please turn in your units conversion handout at the end of the test. Put your name on it 

if you make any marks or notes in it. There are 3 problems, point values are as indicated. 

 

Conversion factors and the Moody chart are attached. 

 

1. (30) The viscosity of a sample of unknown fluid is to be measured in a concentric cylinder 

device at 37°C. The radius of the inner cylinder is 8.00 cm, the gap between the cylinders is 

1.00 mm and the length of the cylinders is 10.0 cm. The speed of the inner cylinder is varied 

and the following torques are measured: 

 

Speed (rpm) Torque (N·m) 

300 20.21 

450 30.32 

600 40.43 

 

What is the viscosity or apparent viscosities of the fluid and is it Newtonian under the test 

conditions? 

 

2. (35) It has been proposed that a non-lethal (or at least unlike to be deadly) device be 

developed to protect ships from pirates in the Gulf of Aden. In particular, a water jet device is 

being developed. Assuming uniform cross-sectional velocity, what velocity (in ft/s) would a 

2.00 inch diameter water (ρ = 62.3 lbm/ft
3
) jet require to produce a 200 lbf force on its target. 

Assume the water spatters uniformly and particularly upon impact. 

  

3. (35) In an operating room, cooling water flows through a 1.00 cm ID tube at a rate of 6.0 l/min. 

The tube is 20.0 m long. Given the density of the water is 1002 kg/m
3
 and its viscosity is 

1.00 cp, what is the pressure drop, in Pa, from end-to-end of the tube?  
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