Name: ______________________________________ Period  _________


Unit 2.1: Mass vs. Weight
Note:  This is an introduction to Unit 2.  Do your best, ask your classmates to help you if you are struggling, and be sure to attempt every question!  We will review when I get back!

~Ms. Papacostas
The mass of an object refers to the amount of matter that is contained by the object; the weight of an object is the force of gravity acting upon that object. Mass is related to how much stuff is there and weight is related to the pull of the Earth (or any other planet) upon that stuff. The mass of an object (measured in kg) will be the same no matter where in the universe that object is located. Mass is never altered by location, the pull of gravity, speed or even the existence of other forces. For example, a 2-kg object will have a mass of 2 kg whether it is located on Earth, the moon, or Jupiter; its mass will be 2 kg whether it is moving or not (at least for purposes of our study); and its mass will be 2 kg whether it is being pushed upon or not.

On the other hand, the weight of an object (measured in Newton) will vary according to where in the universe the object is. Weight depends upon the mass of the object and the strength of the gravitational field it is in. Weight, being equivalent to the force of gravity, is dependent upon the value of g - the gravitational field strength. On earth's surface g is 9.8 (often approximated as 10). On the moon's surface, g is 1.7. Go to another planet, and there will be another g value. 

To determine the weight of an object, simply multiply the mass by the gravitational field strength: 
W= mg

1) How much matter is in something determines its ____________________.

2) How strongly the planet you’re on pulls on you is your ____________________.

3) Your weight will change depending on _________________________________.
4) Your _____________________________ never changes despite what planet you go to.

5) Knowing that 1 kg = 2.2 lbs, find:

A) Your mass in kilograms.


B) Use this mass to solve for your weight on these other planets.
	Planet / Moon
	Your Mass Here (kg)
	Gravitational Acceleration Here (m/s2)
	Your Weight Here (N)

	Earth
	
	10
	

	Moon
	
	1.6
	

	Sun
	
	274
	

	Jupiter
	
	25.9
	

	Pluto
	
	0.61
	

	Mercury
	
	3.73
	

	Neptune
	
	11.28
	

	Saturn
	
	11.19
	

	Mimas
	
	0.8
	


6) The mass of your new motorcycle is 250 kg.  What is:

A) Its weight on Earth in Newtons?


B) Its weight on the moon (in Newtons)?


C) The mass of your motorcycle on the moon?

7) Somewhere you place a 7.5 kg pumpkin on a spring scale.  If the scale reads 78.4 N, what is the acceleration due to gravity at that location?

8)  The weight of a pony standing still on Earth is 1025N.

A) What is the pony’s mass?


D) Where will the pony weigh less (Moon, Jupiter, impossible)?


E) Where will the pony have less mass (Moon, Jupiter, impossible)?

9)  In the physics sense, when a person goes on a diet, do they really want to lose weight or mass?

10)  Based on your results in the table under question 5, The general rule is that you will weigh ______________ on the bigger planets (like Jupiter, Saturn etc) , and ________________ on the smaller planets (like the moon).

Directions: Circle the correct word to be used in each of the sentences below.

The commander of the space shuttle was awoken by loud alarms sounding, “Brace for impact!” The shuttle had gone horribly off course and was about to crash land on a previously undiscovered planet. The ship’s mission was to travel the galaxy to investigate the difference between mass and weight and the commander was determined to make the best out of this terrible turn of events. While the rest of the crew strapped themselves into their safety harnesses, the commander took a deep breath and stood on the shuttle’s bathroom scale. “On our home planet this device measures (1. mass / weight). Back home my (2. mass / weight) is 150 pounds. I wonder if it will change on this new planet,” the commander thought as he prepared for impact. Crash! The shuttle made a hard landing. As the dust from the crash settled the commander looked down at the scale which showed his (3. mass / weight) to be 80 pounds. “Aha!” cried the commander. “I now understand the difference between mass and weight. This other planet may have changed my (4. mass / weight) but it will never change my (5. mass / weight).”
The commander summarized the conclusions of his experiments to the rest of the scientists back on Earth. His report stated that every time he visited another planet his (6. mass / weight) changed. And while traveling between planets in his space shuttle his (7. mass / weight) was zero and he experienced the feeling of (8.masslessness / weightlessness). During these times he was able to float around the shuttle. However, even when he was floating around the space shuttle with zero (9. mass / weight) he still had his normal amount of (10. mass / weight). During all of the experiments and all of the traveling the commander’s (11. mass / weight) never changed since his body was always made of the same amount of matter.
Concept Summary: Define mass.  Be sure to also list the symbol used to represent mass and the units used to measure it.














Define weight.  Be sure to also list the symbol used to represent weight and the units used to measure it.











What is the equation used to relate mass and weight?








