
Unit 2 Study Guide 
Physics in the Universe Name: Date: Pd: 

Below you will find the topics we have learned from Unit 2 which will be covered on our test.  The test will be on 
block day 2/13 and  2/14.  On a note card, compile notes on each topic in your own handwriting.  In class on 
Tuesday, February 12 you will have the opportunity to make a note card in class.  

 
● Briefly detail the steps in formation of our solar system from a nebula 
● Gravity 

o Identify the relationship between weight, mass, and gravity 
o Identify why your weight is different on different planets 
o Explain, including the idea of inertia, why different objects fall at the same rate in an 

airless environment 
o Explain why objects fall at different rates in an environment that contains air 
o Be able to draw a free body diagram detailing the forces of gravity and air resistance 

● Newton’s Laws 
o Identify/describe each law  
o Give an example of each law 

● F = ma and F = G(Mm)/r2 
o Identify what each formula is designed to determine 
o Solve math problems for each 
o Identify all variables and units 
o Describe what happens when you change one of the variables 
o Explain the inverse square law, using a mathematical example in your explanation 

● Orbits 
o Explain why planets orbit the sun, including the ideas of gravity and tangential velocity 
o Explain how the velocity of objects in our solar system are related to their distance from 

the sun. 
o Describe the shape of orbits of different bodies in our solar system  
o Be able to draw a diagram of the earth, moon, and sun system, using arrows to show 

directions for gravity and tangential velocity 
o Be able to describe what would happen to our earth/moon/sun system if any variable 

were changed. 
● Velocity and Acceleration: Be able to determine the velocity from a line graph with distance on the y-axis 

and time on the x-axis. 
Sample Problems – don’t forget to write the formula, show substitutions, include units, and box your answer. 

1. How much force is needed to accelerate a 70 kg skier at 3 m/sec2? 
2. A 55 kg skater is pushed by a friend with 250 N of force.  How does the acceleration of the skater change? 
3. An object of mass 30 kg is in free fall in a vacuum where there is no air resistance. Determine the 

acceleration of the object.    
4. What is the force of gravity (weight) on Earth for a 60 kg student?  
5. What is the gravitational attraction between a 1 kg bowling pin and a 5 kg bowling ball that are, from 

center to center, 20 meters apart. 
6. Using the Universal Law of Gravitation – calculate the gravity between the Earth and the ISS before its 

launch (the ISS has a mass of 417,000 kg). 
 
Remember:  G = 6.67 x 10-11 N m2/kg2       Radius of Earth = 6.37 x 106 m  

                                                                                                               Mass of Earth = 5.97 x 1024 kg 


