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P3.2A Identify the magnitude and direction of everyday forces (e.g., wind, tension in ropes, pushes and pulls, 
weight).
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 Items:


 
 1. Frictional Static Force.


 
 2. Frictional Kinetic Force. 


 
 3. Tension Force.
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Types of Forces in Nature

There are two types of forces in nature:


 1- fundamental forces such as gravitational force, strong nuclear force and 
electroweak force.


 2- non-fundamental forces such as normal or support force, friction force and 
tension in a rope force.
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Frictional Force

When an object, in contact with a surface, moves or attempts to move, there is a 

force acting on that object. The component of this force that is parallel to the 

surface is called the frictional force.

There are only few contact points between two polished surfaces that are in contact.
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Static Frictional Force ( fs) in contact- No motion

When the two surfaces, that are in contact, are not sliding across one another the 

friction is called static friction.  Static friction has the symbol  fs

The magnitude or value ( fs ) of the static friction can be calculated when 

multiplying the coefficient of static friction by the normal force or support force.

Static Frictional Force

fs = μ s FN = μ s mg

μ s  is the coefficient of static friction (0 < μ s <1)
FN  is the normal or support force.

m is the mass, g = 9.8 m/s2
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Static Frictional Force depends on the mass only.

The static frictional force depend only on the mass and does not depend on the 

way the mass is in contact with the surface.

So, for the block in contact with the table below, the maximum static frictional 

force is the same, no matter which side of the block is in contact with the table.
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To move an object, you need to pull with a force that is greater than the 

maximum static frictional force (F > fs MAX ).

Example 1: A box is on a table, and a hand is trying to pull a box with a rope by 

applying a horizontal force (F) as shown in figures a, b and c.
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In (a) the hand is pulling with a force F that is less than the static frictional force 

fs.  Therefore, there is no movement.

In (b) the hand is pulling with a force F equals the static frictional force fs.  Still, 

there is no movement.

In (c) the box just begins to moves because the force pulls more than the 

maximum static frictional force fs MAX.
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Kinetic Frictional Force in contact

Opposing the sliding motion

Kinetic frictional force opposes the relative sliding motion between two objects 

that are in contact. Kinetic frictional force has the symbol (fk)

The magnitude (value) of the Kinetic frictional force ( fk) can be calculated when 

multiplying the coefficient of kinetic friction by the normal force or support force.

Kinetic Frictional Force

fk = μ k FN = μ k mg

μ k  is the coefficient of static friction (0 < μ k <1)
FN  is the normal or support force.

m is the mass, g = 9.8 m/s2
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Usually μ s  > μ k
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Example 2:  The force Needed to Start a Skier Moving.
A skier standing on snow and holding onto a rope, which is about to pull her with 
a force F.  The skier mass m is 59 kg. The coefficient of the static friction between 

the skier and the snow is μ s = 0.14. What is the maximum force that the tow 
rope should pull without causing her to move?
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m = 59 kg,        g = 9.8 m/s2 ,      μ s = 0.14 

To move an object, you need to pull with a force that is greater than the 

maximum static frictional force (F > fs MAX ).

The static frictional force fs MAX can be calculated:

fs MAX = μ s FN = μ s mg
= 0.14 x 59 x 9.8 = 81 N 

So, the maximum force that the tow rope should pull without causing her to move 

is 81 N.

For the skier to move forward, the force should pull with more than 81 N.
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Example 3:  A Sled and a Rider 

A sled and a rider are moving at a speed of 4.0 m/s along an horizontal stretch of 

snow. The snow exerts a kinetic frictional force on the runners of the sled, so the 

sled slows down and eventually comes to a stop.

The free-body-diagram is a diagram that represents the object and the 

forces that act on it.
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The Tension Force (T):  

The tension force T is used to pull objects. Cables and ropes transmit forces 

through tension.

Example 4:  A Hand is Pulling a Box with a Rope.
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Example 4: Frictionless Pulley
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