Forces Study Sheet

In order to be successful on the test, you should be able to:

> Explain Newton's first, second and third laws and how they apply to the world.

> Explain the difference between weight and mass, and that your weight changes depending on what planet you are on.

> Draw free-body force diagrams for a variety of situations.

> Explain that the size of the force vector (arrow) represents the size of the force.

> Break a force into its x and y components using SOHCAHTOA, including forces on ramps.

> Explain that if the forces are balanced, there is no acceleration. But the object might still be moving at a constant velocity. (From Newton's 1st law.)

> Apply the fact that the force of gravity acting on an object is always equal to mg, where g is 9.8, to problem solving.

> Use Fnet = ma to calculate various things (acceleration, mass, a particular force). And be able to keep your positive and negative signs consistent.

> Replace Fnet  in the above equation with the forces acting in a particular direction (x or y), including sines and cosines where appropriate.

> Explain that the net force is the overall force, or the total force. For example: A 10N force to the right, combined with a 7N force to the left, would produce a net force of 3N to the right.

> Appreciate that the force of friction always acts opposite to the direction an object is moving (or wants to move).

> Draw the normal force at right angles to the surface upon which an object sits.

> Draw the force of gravity on an object, always acting straight down.

> Explain how the angle used in WS 3 Q 3 impacts the tension in the strings and why. (A smaller angle means a smaller y-component, and so a higher tension is needed.)

> Describe the relationship between constant acceleration and constant net force: ie. if there is a constant acceleration, there must be a constant net force.

> Relate the direction of the net force to the direction of the acceleration (always the same direction). But also appreciate that this isn't always the same as the direction of motion.

> Use the following definition of acceleration in problem solving:

[image: image1.png]F1 18 FN




> Distinguish between static and kinetic friction: static is the force of friction that applies to non-moving objects, and kinetic is the force of friction that applies to moving objects.

> Solve problems using the following equation for static friction or kinetic friction:
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 is the coefficient of friction and FN is the normal force.

> Explain why it takes more force to get something moving than to keep it moving. (Static friction is greater than kinetic friction.)

> Draw force diagrams that show the correct balance between the normal force and mg, especially in the case of an elevator. [The normal force is only equal to mg on a flat, non-accelerating surface. If the surface is accelerating (like in an elevator) or if it is at an angle, then the normal force will not be equal to mg.]

> Explain that circular motion happens because of a force directed towards the center of the circle, known as the centripetal force.

> Explain why the so-called “centrifugal force” that acts away from the center of the circle does not really exist.

> Label force diagrams for objects at different points in their circular motion, both for a horizontal circle (the tank) and for a vertical circle (the cup).

> Solve problems using the following equations for circular motion:
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> Use the inverse-square law to calculate the size of a quantity when the distance increases (doubles, triples etc.) or decreases (cut in half, a third, etc.).

> Explain Newton's Law of Universal Gravitation in words.

> Solve problems using the Law of Universal Gravitation:

[image: image5.png]F=Gm m,

dz




(where G = 6.67 x 10-11 )

> Appreciate that masses fall with the same acceleration, and therefore hit the ground at the same time.

> Solve two-body problems, especially Q6 on page 18 of the forces packet and Q1 of Worksheet 7.

· Understand and be able to complete all the warm-ups, problems, review questions and slides. 

· Come in at lunch or after school to check answers and ask questions.

