
PHYSICAL SCIENCE, Mr. Decipeda       Name __________________________________ 
 
Block ________         Date ___________________________________ 
 

NEWTON’S 2ND LAW / FREE BODY DIAGRAMS PROBLEMS 
 
DIRECTIONS: Use your understanding of force, net force, gravity, weight, and Newton’s 2nd Law of Motion to fill in the blanks in each item below. 
 
a = F / m  m = F / a  F = ma  (Fgrav = mg m = mass  g = acceleration due to gravity = 10 m/s2 ) 
 

1. An object is sliding on a surface 
accelerating rightward. 

 
Fnet =  
 
mass =  
 
acceleration =  

 

2. An object is sliding on a surface 
accelerating rightward. 

 
Fnet =  
 
mass =  
 
acceleration = 2 m/s2   

 

3. An object is sliding on a surface 
accelerating rightward. 

 
Fnet =  
 
mass = 7 kg 
 
acceleration = 9 m/s2   

4. An object is sliding on a surface 
accelerating rightward. 

 
Fnet =  
 
mass =  
 
acceleration =  

 

5. An object is sliding on a surface 
accelerating rightward. 

 
Fnet =  
 
mass =  
 
acceleration = 8 m/s2   

 

6. An object is sliding on a surface 
accelerating rightward. 

 
Fnet =  
 
mass = 80 kg 
 
acceleration = 12 m/s2   

 
7. An object is sliding on a surface 

accelerating rightward. 

 
Fnet =  
 
mass =  
 
acceleration =  

 

8. An object is sliding on a surface 
accelerating rightward. 

 
Fnet =  
 
mass =  
 
acceleration = 25 m/s2   

 

9. An object is sliding on a surface 
accelerating rightward. 

 
Fnet =  
 
mass = 60 kg 
 
acceleration = 7 m/s2   

 

Fnorm = Fnorm = Fnorm = 

Fapp = 100 N Ffrict = 20 N Ffrict = 12 N Fapp = 68 N Ffrict = 3 N Fapp = 

Fgrav = 400 N Fgrav = Fgrav = 

Fnorm = Fnorm = Fnorm = 

Ffrict = 35 N Fapp = 165 N Ffrict = 218 N Fapp = 378 N Ffrict = Fapp = 792 N 

Fgrav = 250 N Fgrav = Fgrav = 

Fnorm = 70 N Fnorm = Fnorm = 

Ffrict = 125 Fapp = 615 Ffrict = 728 N Fapp = 953 N Ffrict = Fapp = 1257 N 

Fgrav = Fgrav = Fgrav = 

    



NEWTON’S 2ND LAW OF MOTION 
WRITE YOUR ANSWERS ON A SEPARATE LOOSE LEAF SHEET OF PAPER 
 
As you work through the problems on this skill sheet, you will develop your understanding of Newton’s second law of motion and how it relates to 
Newton’s first law of motion. The second law states that the acceleration of an object is directly proportional to the force acting on the object and 
indirectly proportional to the mass of the object. 
 
I. Newton’s first law of motion 

1. Newton's first law of motion (the law of inertia) states that the motion of an object will continue until an _________ force changes this 
motion.  

2. The amount of force needed to change the motion of an object depends on the amount of _________ an object has.  
3. The inertia of an object is related to its _________.  
4. You need more _________ to move or stop an object with a lot of mass or inertia, than you need for an object with less mass or inertia.  

 
II. Newton’s second law of motion  
In Newton's second law, the acceleration of an object is directly related to the force on an object, and inversely related to the mass of an object. This 
is shown the formula:  acceleration = Force / mass 
 

5. Units for acceleration are _________.  
6. Units for force are _________.  
7. One newton is equivalent to _________.  
8. Units for mass are _________.  

 
The equation for acceleration illustrates that acceleration is equal to the ratio of force to mass.  
 

9. This means that the force on an object causes it to _________,  
10. but the object’s _________ is a measure of how much it will resist acceleration. 

 
III. Three ways to write Newton’s second law of motion 
In the formula for the second law of motion, acceleration equals force divided by mass. What does mass equal? What does force equal? Rearrange 
the equation to solve for mass. Then, rearrange the equation to solve for force. 
 

What do you want to know? What do you know? The formula you will use 
acceleration (a)  Force (F) and mass (m) 11.  
mass (m) acceleration (a) and Force (F) 12.  
Force (F) acceleration (a) and mass (m) 13.  
 
IV. Solving problems using Newton’s second law 
Solve the following problems using Newton’s second law.  
For each answer, give A) What is being asked, B) What formula must be used, C) What information is given, and D) The values plugged in to solve. 
 

14. How much force is needed to accelerate a truck with a mass of 2,000 kg, at a rate of 3m/sec2? 
15. What is the mass of an object that requires 15 N to accelerate it at a rate of 1.5 m/sec2? 
16. What is the rate of acceleration of a 2,000.0-kilogram truck if a force of 4,200 N is used to make it start moving forward? 
17. What is the acceleration of a 0.30-kilogram ball that is hit with a force of 25 N? 
18. How much force is needed to accelerate a 68-kilogram skier at a rate of 1.2 m/sec2? 
19. What is the mass of an object that requires a force of 30 N to accelerate at a rate of 5 m/sec2? 
20. What is the force on a 1,000-kilogram elevator that is falling freely under the acceleration of gravity only? 
21. What is the mass of an object that needs a force of 4,500 N to accelerate it at a rate of 5 m/sec2? 
22. What is the acceleration of a 6.4-kilogram bowling ball if a force of 12 N is applied to it? 
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