
Lecture 2-6C:  
Fluid Forces: Viscosity, Bouyancy & 

Pressure 



Viscosity or Drag: 
why Aristotle had it wrong 

Viscous or drag force arises 
when an object moves 
through a fluid medium, such 
as air or water 
The redirection of the fluid 
around the object leads to a 
resistive interaction - objects 
tend to slow down 
 

Shadowgram of bullet 
moving through air.  

 

Image credit: Settles1 
https://en.wikipedia.org/wiki/Shock_wave#/media/File:Supersonic-bullet-shadowgram-Settles.tif  



Drag force depends on velocity 

low speed 

high speed 

constants based on fluid 
properties and object shape 

opposes direction of 
motion 



Terminal Velocity 

Image credit: FreeImages.com 
http://www.freeimages.com/photo/exit-aircraft-1-1505297  

(low speed) 



Look out below! 

Object Terminal Velocity 

Spider 0.05 m/s 

Raindrop 10 m/s 

Mouse 15 m/s 

Cat 25 m/s 

Human 50 m/s 

Meteorite 100 m/s 

Note: 1 m/s ≈ 2.2 miles/hour 



Bouyancy 
Bouyancy force (Fb) occurs when an object 
displaces a fluid when it is submersed 
Fb is equal to the weight of the displaced fluid 



Bouyancy + Weight 
An object in a fluid has both weight and bouyancy 

<ρ>(human) = 1062 kg/m3 

<ρ>(sea water) = 1025 kg/m3 

<ρ>(air) = 1.3 kg/m3 

 



Pressure 
Fluids exert a 
compressive force on 
surfaces due to the 
random motions of 
atoms and molecules 
striking the surface  
Magnitude depends on 
temperature, density 
and composition of fluid 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you 
may have to delete the image and then insert it again.



Blood Pressure 
Blood pressure is 
maintained by elastic 
membranes in 
arteries & veins 
Arteriosclerosis is a 
hardening and 
thickening of the 
artery walls that 
leads to loss of 
elasticity and 
possibly heart attack 

image by Bruce Blaus: 
https://en.wikipedia.org/wiki/Tunica_media#/media/File:Blausen_0055_ArteryWallStructure.png  



Scuba diver image by Soljaguar: 
https://en.wikipedia.org/wiki/Scuba_diving#/media/File:Buzo.jpg  



Pressure & Rockets 

High 
pressure 

gas 



Pressure & Rockets 

High 
pressure 

gas 



Launch of Space-X CRS-7, June 28, 2015 
https://youtu.be/efjf37ZPYz4?t=6s  



Summary 

Fluids exert three kinds of forces on objects: 
viscosity/drag, bouyancy and pressure 

Drag force opposes and depends on velocity, 
allows for a terminal velocity 

Bouyancy opposes surface gravity, equal to 
displaced weight of fluid 

Pressure compresses surfaces, depends on 
type of fluid, temperature, density, 
composition, etc. 


