
Lecture 2-7C:  
Strings & Springs 



Strings vs. Springs 

For this course: 
Strings are flexible, effectively massless and do not stretch 
Springs are rigid, effectively massless and do stretch 
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String force = Tension 
Strings and ropes exert a 
tension force on objects. 
These always act toward the 
string, and balance any applied 
forces until string breaks 
Tension is conveyed along a 
string; objects on the other end 
of string experience the same 
tension force acting in the 
opposite direction, if a string is 
massless 



if a string is massless (compared 
to the other pieces of the 
system), it cannot accelerate, so 
tension forces must be equal 
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Pulleys 

Because tension 
force is conveyed 
along strings & 
ropes, these 
combined with 
pulley wheels can 
convey mechanical 
advantage 

applied 
force 

resulting 
tension 
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Pulleys 

Because tension 
force is conveyed 
along strings & 
ropes, these 
combined with 
pulley wheels can 
convey mechanical 
advantage 

Schematic of a gun tackle pulley system 
Image authored by mindbuilder 

https://en.wikipedia.org/wiki/Pulley#/media/File:Polispasto2B.jpg  



Spring & Elastic Force 
The spring or elastic force is a restoring force; it acts 
to return a system to its equilibrium length. 
First quantified in 17th century, the spring force is 
one of the most common force laws observed 

spring shocks between train cars 
http://www.freeimages.com/photo/shocked-1187359  

molecular bonds are spring-like 
https://en.wikipedia.org/wiki/Covalent_bond#/media/

File:Nitrate-ion-resonance-2D.png   



equilibrium length 

stretched spring 

compressed 
spring 

force exerted by 
you on spring 

force exerted by 
spring on you 

force exerted by 
you on spring 

force exerted by 
spring on you 

No net forces acting 



length of 
spring 

force pushing 

force pulling 

Spring Force Law: 

in 1D: 

Leq 

spring constant (units of N/m) 
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http://moon.ouhsc.edu/dthompso/namics/pasfor.htm  



When a 
tendon 
fails... 

where patella 
should be 

where patella 
is after tendon 
fails 

last little bit of 
tendon 



Simple Harmonic Motion 
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The restoring force of 
springs gives rise to 
simple harmonic 
motion (SHM) whose 
frequency depends on 
the spring constant 
 



Simple Harmonic Motion 

xeq 
Δx 
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The restoring force of 
springs gives rise to 
simple harmonic 
motion (SHM) whose 
frequency depends on 
the spring constant 
Pendula also exhibit 
SHM 



Summary 
Strings interact via the tension force 

acts inward toward string 
counters applied force until string breaks 
combined with pulleys allows for mechanical 

advantage 

Springs interact via the spring or elastic force 
magnitude and direction depend on whether spring is 

stretched or compressed 
force magnitude depends linearly on length offset 
restoring force, gives rise to simple harmonic motion 

 


