Physics LAB: Newton’s 2nd Law (equation)


Name ____________________










Mod______ Date:  _________

Purpose:  The purpose is to investigate the relationship between acceleration (a), mass (m), and Force (F).  This relationship is Newton’s 2nd law.
Materials:
5 N Spring Scale
cart
 
text books

Procedure: Follow the procedure described below.  Pull the cart with constant force for about 6 feet.  Please do at least 2 pulls for each step.  You will be investigating how Force and Mass affect acceleration in two separate activities.  You may do either activity first.
 

Activity One:  Investigating acceleration and Force holding mass constant.




1. Load up the cart with 3-5 textbooks.  Attach a 5 Newton spring scale to the cart string.  Pull the cart with 1 Newton of force (remember to keep a constant force!) What do you notice about the acceleration?  (Does it have a little or a large amount of acceleration?)

2. With the same set up, pull the cart with 3 Newtons of Force.   What do you notice about the acceleration?

3. With the same set up, pull the cart with 5 Newtons of Force.   What do you notice about the acceleration?

4. We use the symbol ( to represent how two variables are related.  For example we know if an object has more mass, it has a large gravitational force (Fg)  so we could say: mass is proportional to the force of gravity, or m ( Fg.  From your investigations.  How is acceleration (a) and Force (F) related.  Use the ( symbol.

Activity Two:  Investigating acceleration and mass holding Force constant.

5. Load up the cart with 1 textbook.  Attach a 5 Newton spring scale to the cart string.  Pull the cart with 3 Newtons of force.  What do you notice about the acceleration? (Does it have a little or a large amount of acceleration?)

6. With the same set up, load the cart with 3 textbooks. Pull with the same 3 Newtons of force.  What do you notice about the acceleration?

7. With the same set up, load the cart with 5 textbooks. Pull with the same 3 Newtons of force.  What do you notice about the acceleration?

8. With the same set up, load the cart with more than 5 textbooks. Pull with the same 3 Newtons of force.  What do you notice about the acceleration?

9. See questions #4.   From your investigations.  How is acceleration (a) and mass (m) related.  Use the ( symbol.

10. You now have two proportions, combine the two and make an equation.


a (  _____                and
     a  (  _____          



                           a α  ____



 a = 

11. Rearrange the equation to solve for both Force, and Mass.   Check with your instructor to make sure #10, and #11 are correct before moving on.

12. What are the units for each of the following?


Force:  __________
Mass:   ___________   Acceleration: __________

13. What is the rate of acceleration of an object when 75 Newtons of force is applied to a 3 kg object?  Remember to show your work (4parts).

14.  How much force is required to accelerate a 2000 kg truck at 7 m/s2?











