
Problem Set #3 Newton’s Laws 
Due Thursday Sept. 12 (A/B)/Friday Sept. 13 (C/D) 
 
Name:____________________________________ 
 
I worked with: 
 
 
 
Equations: 

Force: F = ma 
Acceleration due to gravity: 9.8 m/s2 
Universal Gravitation: F = r2

GMm  
Gravitational Constant: G = 6.67 x 10-11 

Avogadro’s Number: 6.022 x 1023 

 
1. You are baking a cake using a very scientific recipe. The recipe calls for 2.78 moles of sugar. 

In your kitchen, you only have cups.  
a. How many cups of sugar do you need? (the chemical formula for sugar, aka glucose is 

C6H12O6 and there are 200g in a 1 cup of sugar? 
 

b. How many sugar molecules do you add to your cake mix? 
 
 

2. List the force pairs that you see in the picture below and draw a free body diagram for each 
object involved in the picture below. 

 
 
 
 
 
 



3. You weigh a bear by making him stand on four scales as shown in the picture below. Draw a 
free body diagram showing all the forces acting on the bear. If his weight is 1,500 N, what is 
the reading on the fourth scale? 

 

 
 
 

4. A figure skating pair is skating their hearts out at the olympics. Their final crowning 
move is for male skater (with a mass of 80 kg)  to throw the female skater (with a 
mass of 55 kg) through the air to land meters away on one leg. If the female skater 
accelerates away from the male skater with an acceleration of 8 m/s2 what, if any, 
acceleration does the male skater experience? 
 
 

5. A 65 kg astronaut wearing a 40 kg spacesuit is on Mars. How much more or less does 
the astronaut and their gear weight on Mars as opposed to Earth? 
 
Mars Radius = 3.4 x 106 m 
Mars Mass = 6.4 x 1023 kg 
Earth Radius = 6.4 x 106 m 
Earth Mass = 6 x 1024 kg  



 


