Chapter 13: Forces in Motion
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Scientific Process Skills Focus

· It is important that after using a successful method to explore the natural world using controlled variables, you must observe, record, analyze and communicate the results.
Lesson 1: How can you describe motion?
I. Types of Motion

a. Motion is movement, and different motion happens at different rates.

1. Constant motion- steady movement like the earth moving around the Sun.

2. Variable motion- movement that changes speed and direction like a car.

3. Periodic motion- moves back and forth like a pendulum or swing.
4. Circular motion- wheels move in a circular motion.

5. Vibrational motion- vibrates or moves quickly back and forth like a guitar string or rubber band
II. Speed and Velocity

a. Average speed is how far an object moves in a given amount of time.

                                Average Speed = Distance Time

b. Motion is always measured in relation to some location called point of reference.

c. Velocity describes the speed and direction of an object.
Lesson 2: What are forces?
I. Pushes and Pulls

a. A force is a push or pull that acts on an object and is measured in Newton’s (N).

II. Gravity

a. Earth’s gravity pulls objects toward its center, for example gravity is what keeps satellites in orbit around Earth or apples falling from trees.
b. An objects weight is the amount of gravitational force between it and Earth, gravitational forces decrease the higher you go from Earth’s surface.
c. A pendulum swings because of gravity, when it swings upward the force of gravity slows its upward path and pulls it back down.

III. Magnetism and Electricity

a. Magnetism is a force that pushes and pulls other objects and has two poles (North and South), which opposite attract and same repel or push away.
b. Electric forces push and pull between objects with electrical charges, negative when they gain electrons and positive when they lose electrons, this happens when objects are rubbed together.
IV. Gravity, Electricity and Magnetism

a. Gravity, electricity and magnetism can act on an object without touching it.
b. Magnetism and electricity can be blocked using some materials and can push or pull.

c. Gravity cannot be blocked and is only a pull.
V. Friction

a. Friction is force that results when two objects rub together that can slow them down or keep them from moving.
VI. Work and Power

a. Work is energy used when a force moves an object, measured in 

Joules (J); Work = Force  Distance.
b. Power is the rate at which work is done, the faster the work the greater the power; 

           Power = Work Time

Lesson 3: What are Newton’s laws of motion?
I. Net Forces

a. The net force is the total of all forces acting on an object, which determines whether it will start moving, stop moving or change direction; the greater the net force the greater the acceleration.
b. Equilibrium is a state in which all the forces on an object balance each other, an object moves when unbalanced forces act on it.
II. Newton’s First Law

a. An object in motion will keep moving unless a net force acts on it and an object at rest (not moving) will stay at rest until a net force acts on it.
III. Inertia keeps things from changing their motion, like when you ride a roller coaster.

IV. Newton’s Second Law

a. The net force equals the mass of the object times its acceleration.

Force = Mass  Acceleration

Acceleration = Force Mass
Mass = Force Acceleration

b. Acceleration is the rate at which the velocity of an object changes over time.
V. Newton’s Third Law

a. When one object exerts a force on a second object, the second object exerts a force on the first object; action-reaction law of motion always happens in pairs.
Lesson 4: What are simple machines?
I. Machines and Work

a. Work is done when a force moves an object; a machine can change the direction or amount of force needed to do work but doesn’t make work less.
b. Simple machines have only a few parts, for example pulley, wheel and axel, lever, and inclined plane.

II. Pulley

a. It has a rope or cable and a wheel with grooves that make work easier by changing the direction of the force.
III. Wheel and Axle

a. A circular shape with a straight bar that reduces the amount of force needed to do work, for example doorknob or steering wheel of a car.
IV. Lever

a. A stiff bar that moves around a fixed point called the fulcrum, which reduces the amount of force you need to do the work.
b. As the fulcrum changes, the amount of force needed changes, for example, the further the fulcrum from the person using the lever the easier it will be to use, the closer to the person the harder it is.
V. Inclined Plane

a. A flat surface with one end higher that the other, some examples are a doorstop, ramp and screws.

b. It’s easier to push a box up a ramp than lift it straight up.

VI. Complex Machines

a. A complex machine uses two or more simple machines that can use many forces to do work, some examples are car, go-cart and sailboat.
b. A bicycle is a complex machine that uses mostly human force.

