Net Force = Mass x Acceleration

Name _________________________________________________

Science ______
	[image: image1]Background: Forces are measured in “Newtons” or “N”, in honor of Isaac Newton. According to Mr. Newton, an object will only accelerate if there is a “net force” acting upon it. A net force is the sum of all forces acting on an object. For instance, the bike is currently moving at 2 m/s. If the wheels of a bike push it forward with 4 Newtons while drag pushes backward with 1 N, the net force is 3 Newtons, forward.  The bike will speed up! Motion to the right is positive. Motion to the left is negative.
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If an object has a net force acting on it, it will accelerate. The object will speed up, slow down or change direction. If however, the forces are balanced and there is no net force, the object will not accelerate. The velocity will remain constant.  See the diagram below:
Forces are Balanced

Acceleration = 0 m/s2

(Velocity remains constant)

Objects at Rest

(v = 0 m/s)

Objects in Motion

(V does not = 0 m/s)



Stay at Rest

Stay in Motion

(Same speed and direction)




1. A 1-kg plane is currently flying at 10 m/s. The propeller of the plane provides 6 Newtons of thrust. Meanwhile, drag pushes back with 4 N. What is the net force and in what direction does it act? Net Force = _____________________.
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2. The plane is still flying at 10 m/s. What is the acceleration of the 1-kg plane in the previous problem? Plug numbers under the formula, solve and circle your answer. The units for acceleration are m/s/s or m/s2.  
Fnet = M * A

3. What will the speed of the plane become if it accelerates at 2 m/s/s for 4 seconds? _________________ m/s


4. Net Force = __________________________. The engine of a 2-kg plane provides 5 Newtons of thrust. Meanwhile, drag pushes back with 8 N. The plane is currently flying at 10 m/s. What is the net force and in what direction does it act? 





5. What is the acceleration of the 2-kg plane in the previous problem? Plug numbers under the formula, solve and circle your answer. The units for acceleration are m/s/s or m/s2.

Fnet = M * A
6. Define acceleration: ____________________________________________________________


7. Net Force = __________________________. What is the net force if the wheels of a car apply 10 Newtons forward but a parachute applies 8 Newtons of drag in the other direction? Be sure to mention the direction of the net force.


8. What is the car’s acceleration above if its mass is 0.5 kg? Plug numbers under the formula, solve and circle your answer. Also include proper units. 

Fnet = M * A
9. A rocket starts at rest and speeds up with a constant acceleration of 20 miles/hour/second.  How fast would it be going at 3 seconds?

	Time (Seconds)
	Velocity (miles/hour)
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This rocket increases its 

velocity 20 miles/hour every second. 

	0 
	0 miles/hour
	

	1
	20 miles/hour
	

	2
	
	

	3
	
	


10. What is the acceleration if something moves at constant velocity? _____________ m/h/s

11. Is a net force acting on a jet if it climbs at constant velocity? Explain using Fnet =MA.
Fnet = M * A
12. What force of flight causes a plane to slow down after its engine is shut off? 
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13. After jumping out of an airplane, a skydiver opens her parachute. When the weight force equals the lift force, the net force equals ________ Newtons. At this point, the velocity of the skydiver must be… 




14. Each dot below represents the position of the car each second. Is there a net force acting on the car below? How can you tell? 
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