
SAMPLE ASSIGNMENT 
 
Here are examples of swimming speeds and size for a variety of organisms, from bacteria 
to whales1. What is the relation between speed and size? What are the physical 
constraints that result in such an apparent strong correlation between speed versus size?  
 

 
 
 
Hints: 
 
The drag coefficient (Cd) and its relation to the Reynolds number (Re) may give some insight into the effect 
of size on speed. At what size does turbulent flow dominate (Re > 1)?   
 
The viscosity (η) of water is 1.787 • 10–3 poise at 0ºC, 1.002 • 10–3 poise at 20ºC, 0.653 • 10–3 poise at 40ºC. 
A poise has units of Pa sec; Pascal (Pa) has units of N m–2; Newton (N) has units of kg m sec–1. The 
kinematic viscosity (υ) of water is 1.787 • 10–6 m2 sec–1 at 0ºC, 1.004 • 10–6 m2 sec–1 at 20ºC, 0.658 • 10–6 
m2 sec–1 at 40ºC.  The kinematic viscosity is the viscosity divided by the density (υ = η/ρ) (m2 sec–1 = N m–

2 / kg m–3). 
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