Force, Mass, Weight
Force is a push or a pull that acts on an object.

Forces can be classified into 2 categories:

· Contact forces must touch the object that they push or pull, ex. hitting a tennis ball.

· Action-at-a-distance forces can push or pull an object without touching it, ex. magnetism.
Friction (a force that opposes the motion of an object, usually two surfaces rubbing together) is a contact force.

Mass is the amount of matter in an object. An object’s mass stays constant everywhere in the universe. Mass is measured in grams (g), or units derived from grams, such as milligrams (mg) or kilograms (kg). You would use a balance or an equal arm scale to measure mass.
Weight is a measurement of the force of gravity pulling down on an object. It is measured in Newtons (N), named after Sir Isaac Newton. Because gravity is not the same everywhere in the universe, an object’s weight varies according to where that object is in the universe. For example, the force of gravity on Earth is approximately 6 times stronger than on the moon, so an object on the moon weighs 1/6 what it would on Earth. You would use a spring scale to measure weight.

**People often use the words mass and weight interchangeably, but remember that scientifically, they are very different.

When given the mass of an object, you can calculate the weight using the following formula:

Force of Gravity = (mass of object)  X  (the strength of Earth’s gravitational field)

The short form would be:  Fg = mg     (mass is in kg and g is 9.8 N/kg)
Example, to find the weight of a 50 kg student on Earth:

m = 50 kg 
g = 9.8 N/kg

Fg = mg

     = (50 kg) (9.8 N/kg)

     = 490.0 N

Therefore, a 50 kg student weighs 490 N on Earth.

Homework
Part A - Which of the following sentences show confusion between the ideas of mass and weight? Rewrite each incorrect sentence to correct the confusion.

1. “Oh no!” Ole shouted. “I’ve gained! Last week I weighed 46 kg, now I weigh 48 kg!”

2. An object of 200 N on the surface of the Earth should be an object of fewer Newtons on a space station above the Earth.

3. In the space station, I would use a spring scale to find the mass of an object.

4. Quincie placed a football on one pan of an equal arm balance and got perfect balance with 250 g on the other pan. She would expect to see the same result on the Moon’s surface.

5. “What’s weight?” the teacher asked. Alicia piped up: “The amount of stuff in something”.

6. If I go far enough from the Earth’s surface, I will get to a place where my mass will be almost zero.

7. On the surface of the Moon, the weight of 100 g of mass would be between 0.1 N and 0.2 N.

8. Food is sold in the supermarket by mass – for example, $2.50 for a kg of sugar.

9. The butcher weighed the turkey on her “honest weight” spring scales. “Here you are, sir. Your turkey weighs 8.2 kg”.

10. Mrs. Thomas weighs herself on her scale every morning (then promptly throws it out the window).

Part B  

1. The following masses are located on Earth. Calculate the weight of each object.

a) 25 kg

b) 40 kg

c) 150 kg

2. An object has a mass of 5.0 kg on the surface of the moon. What would be the object’s mass on Earth?
3. Define “force”. State the correct units for measuring force.

4. What are the two categories of force? Give an example of a force for each category. 

5. What force causes a sliding object to slow down?

6. What device is commonly used to measure force? 

7. Explain how weight is different from mass.
