Physics LAB: Newton’s 2nd Law – Acceleration
Name: _______________________










Mod: ____
Date: _____________

Purpose:
To investigate the effects of changing the mass and the force of an accelerating object.

Materials:
cart


string


pulley


C-clamp


meter stick

masking tape

stopwatch

hook


masses

Procedure:
Part A – Varying the Mass of the Cart
1.
Set up the apparatus as shown by your instructor.

2.
Place one mass (100g) on the hook hanging from the pulley (this will be your constant force for all of Part A) and place one mass on the cart.

3.
Holding the cart (attached to the hook over the pulley) at the start line, release and time how long it takes for the cart to cover the distance. Record in Table 1. One person should do all the timing for consistency! 

4.
Add a second mass to the cart and repeat step 3. Record.

5.
Keep adding masses one at a time and repeating step 3. Stop after 5 masses.

6.
Calculate acceleration (a) in Table 1 by using the following formula;  a = (2(d) ( t2


Part B – Varying the Force Pulling the Cart
1.
Place 2000g of additional mass on the cart (this will be your constant mass for all of Part B) and one mass on the hook.

2.
Holding the cart (attached to the hook over the pulley) at the start line, release and time how long it takes for the cart to cover the distance. Record in Table 2.

3.
Add a second mass to the hook and repeat step 2. Record.

4.
Keep adding masses one at a time and repeating step 2. Stop after 5 masses.

5.
Calculate acceleration (a) in Table 2 by using the following formula;  a = (2(d) ( t2
  Table 1:  Vary Mass



  Table 2:  Vary Force

	 m (total) 

(g)
(car’s mass = 500g)
	d 

(cm)
	t 

(s)
	t 

(s)
	tave

(s)
	a

(cm/s2)
	
	F 

(g)
	d 

(cm)
	t 

(s)
	t 

(s)
	tave
(s)
	a

(cm/s2)

	500
	
	
	
	
	
	
	50
	
	
	
	
	

	1000
	
	
	
	
	
	
	100
	
	
	
	
	

	1500
	
	
	
	
	
	
	150
	
	
	
	
	

	2000
	
	
	
	
	
	
	200
	
	
	
	
	

	2500
	
	
	
	
	
	
	250
	
	
	
	
	


Graph acceleration  vs. mass from Table 1 on Graph 1, graph acceleration vs. force
from Table 2 on Graph 2. Use proper graphing technique!

Graph 1:





       Graph 2:

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Questions: Answer in the space provided using full sentences where required.

1.
What is the relationship between the mass of the cart and its ability to accelerate?

2.
What is the relationship between the force on the cart and its ability to accelerate?

3.
State Newton’s 2nd Law in terms of the effects of mass and force on acceleration.

4.
What is one object known for its high rate of acceleration?  ___________________

5.
What is one object known for its low rate of acceleration?  ___________________

