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Forces, Free-Body Diagrams, and Newton’s First Law

OBJECTIVES:

11.  Describe force as the cause of deformation or velocity change.

12. Identify the forces acting on an object and draw free-body diagrams representing the forces acting.

13. Resolve forces into components.

14. Determine the resultant force in different situations.

15. State Newton’s first law of motion and describe examples.

To a physicist a force is recognised by the effect or effects that it produces. 

A force is something that can cause an object to 

· Deform (i.e. change its shape) 

· Speed up 

· Slow Down 

· Change direction

The last three of these can be summarised by stating that a force produces a change in velocity or in acceleration.
A free-body diagram is a diagram in which the forces acting on the body are represented by lines with arrows. 
· The length of the lines represent the relative magnitude of the forces. 
· The lines point in the direction of the force. 
· The forces act from the centre of mass of the body 
· The arrows should come from the centre of mass of the body
Example 1

A block resting on a worktop 


Example 2

A car moving with a constant velocity


Example 3
A plane accelerating horizontally 

Problem 1

A force of 50N is applied to a block on a worktop at an angle of 30o to the horizontal. What are the vertical and horizontal components of this force?

First we need to draw a free-body diagram.
We can then resolve the force into the 2 components.






Vertical  = 50 sin 30o = 25N 

Horizontal = 50 cos 30o = 43.3 = 43N
Problem 2

Two forces act on a body P as shown in the diagram.


Find the resultant force on the body.

Resolve the forces into the vertical and horizontal components (where applicable)


Add horizontal components and add vertical components.


Now combine these 2 components


R2 = 252 + 13.32
 R = 28.3 = 28N 
Finally to Find the Angle

tan Ө = 25/13.3 
Ө = 61.987
Ө= 62o 
The answer is therefore 28N at 62o upwards from the horizontal to the right. 
Newton’s First Law of Motion

A body will continue in a state of rest or uniform motion unless acted on by an external force.

This is often called the law of inertia (the tendency of an object to resist any change in its motion). 

Examples

· Any stationary object

· Difficult to find examples of moving objects here on the earth due to friction 

· Possible example could be a puck on ice where it is a near frictionless surface
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