
Phys-101   Week 6

Physique générale : mécanique (classe inversée en anglais) 
Prof. Emma Tolley,  13 October 2025



Mid-term course feedback

Last day for course feedback!
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Forces in this course

• Fluid Friction 

• Tension 

• Hooke’s Law** 

• Archimedes’ Principle 
(Buoyant Force)
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• Gravity* 

• Static (dry) Friction 

• Static (dynamic) Friction 

• Normal Force

*Full general description of gravity in week 12 

**Full analysis of motion in weeks 10 & 11



Archimedes’ Principle
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⃗F A = − ρV ⃗g



Quiz: water & ice

5



Archimedes’ Principle
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⃗F A = − ρV ⃗g



Archimedes’ Principle
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⃗F A = − ρV ⃗g

• Human body: ~985 kg/m³ 

• Lake Geneva: ~1000 kg/m³ 

• Ocean average: ~1025 kg/m³ 

• Mediterranean: 1028 kg/m³ 

• Dead Sea: ~1240 kg/m³ 



Fluid friction
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• Laminar Regime
⃗F f = − bl ⃗v

bl = Kη

• Turbulent Regime

⃗F f = − bt v2 ⃗v
v
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Quiz: Fall time
Two spheres of the 
same diameter and the 
same type of external 
surface (materials) are 
dropped from a tower, 
but one of the spheres 
is ten times heavier 
than the other. 
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Quiz: Ballistics 
revisited
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Hooke’s Law 
(Spring force)
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⃗F k = − k Δx ⃗ex



Quiz: Ceiling spring
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m1

m2

k  



Tension
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Quiz: masses & pulley
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Quiz: elevator
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Quiz: THREE pulleys
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EXERCISE
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We neglect friction in the pulleys but not friction 
between the wooden block and the table. The pulleys 
are massless. The coefficients of static and dynamic 
friction are µs and µd, respectively. Answers should be 
written in terms of the constants of the problem m1, 
m2, α, µs, and  µd. 

A. What is the minimum mass m2 needed to set the 
system in motion? Express m2 in terms of the other 
constants. 

B.  We now assume that m2 is equal to twice this 
minimum value found in part A. Give the 
acceleration of each of the masses. 

•



EXERCISE
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Part A
m2 = 2m1(μs cos α − sin α)

Part B
Hint: ··x1 = − 2··z2

z

x

y m1

α m1 ⃗g

m2

m2 ⃗g

⃗T 2
⃗T 1

⃗N
⃗F f

Answer:
Answer: ··x1 =

g((2μs − μd)cos α − sinα)
1 + μs cos α − sin α

2T1 = T2
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