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Sun’s Pull on the Earth

• Rotation of earth around the sun takes 365 
days = 3.15 x 107s.

• Distance between the center of the sun and 
center of earth is 1.50 x 1011m.

• Mass of Earth is 5.97 x 1024kg.

• With what force does the sun pull on the 
earth?

• 3.56 x 1022N.



CPS Question 10-2
• With what force does the earth pull on the sun?

A) More than 3.56x1022N

B) Less than 3.56x1022N

C) Equal to 3.56x1022N

D) Cannot determine, insufficient information.



A chair of weight 70.0 N lies atop a horizontal floor; the floor is not frictionless. 

You push on the chair with a force of F = 38.0 N directed at an angle of 36.0∘

below the horizontal and the chair slides along the floor.

Part A

Using Newton's laws, calculate n, the magnitude of the normal force that the 

floor exerts on the chair. Express your answer in newtons.
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Equilibrium and Dynamics

• Equilibrium = no acceleration = sum of forces = 0

• Dynamics = acceleration = sum of forces = ma

• Both of these cases are covered with Newton’s 
second law:                                                              
so, I won’t treat them differently.
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Two Problems:

1) 1D motion with acceleration

2) Newton’s Second Law



Problem

θ

1) 1D motion with acceleration

x0 = 0m

xf = 1.5m

vx0 = 0m/s

vxf = 2.5m/s

ax = ?

t = ? vxf
2 = vx0

2 +2ax(xf – x0)
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2) Newton’s Second Law

ax = from last slide

x xF ma



Friction

• Static Friction:

– Magnitude depends on situation.

– Has a maximum value = μsFN.

– Opposes force to move something.

• Kinetic (motion) friction:

– Always has the same magnitude = μkFN

– μk < μs

• Neither depend upon surface area!



Other Friction Forces

• Rolling Friction

– f = μrFN

• Fluid Resistance

– For low speeds: f = kv

– For high speeds: f = Dv2

• Terminal speed:

– For low speeds: vt = mg/k

– For high speeds: vt = √(mg/D)



Friction



CPS Question 11-1
• A block of mass M sits on a horizontal plane with a coefficient of static 

friction of μs.  Another mass M is added on top of the block.  What happens 
to the force of friction between the bottom block and the table?

A) It doubles.

B) It’s halved.

C) It stays the same.

D) It depends upon the surface of the table.

E) It cannot be determined.
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CPS Question 11-2
• A person pushes with force F on a block of mass M 

held against a wall with a coefficient of static 
friction of μs. If the mass is replaced with twice the 
mass but remains held against the wall, what 
happens to the force of friction between the block 
and the wall?

A) It doubles.

B) It’s halved.

C) It stays the same.

D) It depends upon the surface of the wall.

E) It cannot be determined.
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CPS Question 11-3
• A block of mass M sits on an inclined plane with a coefficient 

of static friction of μs.  Which best describes the force of 
friction on the block?

A) μs*Mg in the positive x-direction

B) μs*Mg in the negative x-direction

C) Mg*sin(30) in the negative x-direction

D) Mg*sin(30) in the positive x-direction

E) μs*Mg*cos(30) in the negative x-direction
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