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EQUATIONS

• Hooke’s Law
𝐹𝑥 = ±𝑘𝑥

• Elastic Potential Energy

𝐸𝑒 =
1

2
𝑘𝑥2



HOOKE’S LAW

• Hooke’s Law: the magnitude of the force 
exerted by a spring is directly 
proportional to the distance the spring 
has moved from equilibrium

𝐹𝑥 = −𝑘𝑥
• Force Constant (𝒌) [N/m]: the 

proportionality constant of a spring
• Ideal Spring: a spring that obeys 

Hooke’s law because it experiences no 
internal or external friction
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ELASTIC POTENTIAL ENERGY

• Elastic Potential Energy (𝑬𝒆) [J]: the energy stored in an 
object that is stretched, compressed, bent, or twisted

• To derive, we look at the area graph of force 
vs displacement

𝑊 = 𝐹𝑥
𝑊 = 1

2
𝑥 𝑘𝑥

𝑊 = 𝐸𝑒 = 1
2
𝑘𝑥2
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SUMMARY

• Hooke’s law for an ideal spring states that the magnitude of the force exerted 
by or applied to a spring is directly proportional to the displacement the 
spring has moved from equilibrium.

• The constant of proportionality k in Hooke’s law is the force constant of the 
spring, measured in newtons per metre.

• Elastic potential energy is the energy stored in objects that are stretched, 
compressed, twisted, or bent.

• The elastic potential energy stored in a spring is proportional to the force 
constant of the spring and to the square of the stretch  compression.

• The law of conservation of mechanical energy can be applied to a mass–
spring system and includes elastic potential energy, kinetic energy, and, in 
the case of vertical systems, gravitational potential energy.



PRACTICE

Readings
• Section 4.5, pg 203

Questions
• pg 218 #2,5,7,9,10,13


