Newton's Laws of Motion
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Kinematics was the study of how objects move. Dynamics s the study of why they move. It explains
where accelerations come from.

‘There are four fundamental forces in nature.

- Strong Nuclear: holds the nucleus together

- Weak Nuclear: determines nuclear radiation

- Electromagnetic: A repulsive or attractive force that is determined by electric charges

- Gravitational: Only attractive force (that we know of) of two pieces of matter on each other.

Aforceis a push or pull experienced by an object. Before Galileo, people thought that heavier objects
fell faster than light ones. Galileo showed this was wrong.

Old idea

Galileo died the same year Isaac Newton was born (1642). Isaac Newton published his famous laws of
motion describing the study of kinematics and dynamics. In his work, he noted three laws of motion.

Newton's FIRST Law of Motion
1fno net force acts on an object, it maintains it state of rest OR its
constant speed in a sraight line.
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Newton's SECOND Law of Motion
If an unbalanced force acts on an object, the object accelerates in the
direction of the force.
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Variables
Force

Symb

S Unit: Newton (N direction)
Mass

Symbol: m

Sl Unit: kilogram (kg)

The acceleration varies directly with the unbalanced force.
The acceleration varies inversely with the mass of the object

Newton's THIRD Law of Motion
For every action force, there is an equal and opposite reaction force.
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Kinematics and Dynamics have one variable in common - acceleration.
This is the only thing that we can tie to the topics together. Kinematics is still important as many
questions we will be trying will require you to use acceleration

Force Diagrams: We represent the forces acting on an object by drawing an arrow. The arrows length signifies the magnitude of the
force and the arrow will point in the direction that the forces act on an object.
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Steps to solve these problems
Step 1: Draw a picture
Step 2: Draw a force diagram
Step 3: Write out your Fnet equations for the vertical and horizontal and solve

Example 1: What net force s needed to accelerate a Skg object at a rate of 2m/s??
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Example 2: The Incredible Hulk and Ironman are in an epic battle. The Hulk pushes Ironman with a force of SON to the right. Ironman
uses his thrusters to push back with a force of 40N to the left.
a) What direction will they move in?
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b) If the Hulk has a mass of 160kg and Ironman has a mass of 130kg what is their acceleration? (“55.,,;. Mo kel L.r.huj
Foe = Mo B Hom n¢3v*\"~

so+ o) = (l6o+13g) en becvse Thw o
1o = 2a0a e \ash
a6 a0

(o.03usmi aE
Example 3: Agul ired and a 75g bullet is accelerated in the gun barrel, which is 1 m long. The

bullet leaves the barrel with a velocity of 900 m/s.

a) Calculate the force acting on the bullet from the expansion of gases. }Y’o - 0.0 ts ,'-‘9
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b) If the gun weighs Skg then what is the acceleration of the gun?
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