Reading Guide Chapter 4  Sections 6 to 8 Problem Solving Newton's Laws  OpenStax College Physics

Terms you should know:  fundamental force, tension, inclined plane

Learning Objectives:  After this section you will be better able to solve F=ma problems, including problems on an inclined plane.
Learning Objectives from the beginning of the chapter in OpenStax College Physics 
4.6. Problem-Solving Strategies
• Understand and apply a problem-solving procedure to solve problems using Newton's laws of motion.
4.7. Further Applications of Newton’s Laws of Motion
• Apply problem-solving techniques to solve for quantities in more complex systems of forces.

• Integrate concepts from kinematics to solve problems using Newton's laws of motion.
4.8. Extended Topic: The Four Basic Forces—An Introduction
• Understand the four basic forces that underlie the processes in nature.
4.6 Problem-Solving Strategies   (page 144 in pdf)
1) When forces are involved in a problem you must make a good sketch that shows all of the forces that act on the system of interest. Make sure you identify the system correctly and only use forces that act on the system of interest.

2) Sketch in the components of forces if necessary.  Remember to make the original force the hypotenuse of the right triangle.  The X and Y components must be smaller numbers than the original force. List known values and values that can be assumed.  Write down the unknown, the goal of the problem. 

3) When you are calculating the X and Y components inspect the right triangle carefully.  You will not always use cos( θ ) every time you calculate the X component.  You will use cos( θ ) to find the value of the component that is adjacent to the angle.

4) Friction always opposes motion or the direction an object is tending to move.

5) Calculate the net external force or write the expression in symbols for the net external force.

6) Solve for the unknown and consider whether or not your value is a reasonable number.

4.7. Further Applications of Newton’s Laws of Motion
ELEVATOR

We will discuss this problem.  A person has a mass of 80 kg. a) What is the person’s weight in Newtons as shown on a metric bathroom scale on the surface of the earth?  b) The person is riding in an elevator which is moving upward at a constant velocity of 10 m/s. The person is standing on a metric bathroom scale.  What is the scale reading?  c)  The elevator is accelerating upwards at 2 m/s2.  What is the bathroom scale reading?  d) The elevator is accelerating downwards at 9.8 m/s2.  What is the scale reading?

For each part of this problem you need to apply F = m*a.  The person is the system of interest, not including the elevator and scale.

ATWOOD’S MACHINE

A simple Atwood’s machine consists of a rope over a pulley with a mass attached to each end of the rope.  Describe the motion of the system if the masses are both 5 kg.

Will the masses accelerate if one mass is 4 kg and the other mass is 6 kg?

Which way will it accelerate?

Will the magnitude of the acceleration for each object be the same value?

TRUE or FALSE The acceleration of the objects in an Atwood’s machine is less than 9.8 m/s2.

We may discuss this problem.  Calculate the magnitude of the acceleration when 4 kg and 6 kg are attached to the ends of a massless rope that passes over a frictionless pulley.  Calculate the tension in the rope.

You need to start by taking the masses and rope as the system of interest.  For the tension calculation choose either mass as the system of interest.

We may discuss the street light problem that is worked in the textbook.

4.8. Extended Topic: The Four Basic Forces—An Introduction
The four Fundamental Forces are 1) gravity 2) electromagnetic 3) strong nuclear and 4) weak nuclear.  We will only discuss gravity this semester.
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