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Procedure

Data
  Part A - Linear Motion with Constant Speed/ Velocity 
                                                            ( Record Data in Meters, for example 0.2501-m, and Seconds )

	Object
	Distance
	Time
	Speed
	Average
	Distance
	Time
	Speed
	Average

	1. Toy Cars
	Battery Powered Car
	Pull Back Car

	
	Trial 1
	     
	     
	     
	     
	     
	     
	     
	     

	
	Trial 2
	     
	     
	     
	
	     
	     
	     
	

	
	Trial 3
	     
	     
	     
	
	     
	     
	     
	

	2. Flowing Water
	400-ml. Beaker
	250-ml. Beaker

	
	Trial 1
	     
	     
	     
	     
	     
	     
	     
	     

	
	Trial 2
	     
	     
	     
	
	     
	     
	     
	

	
	Trial 3
	     
	     
	     
	
	     
	     
	     
	

	3. Clock Hands
	Wall Clock
	Wrist Watch With Second Hand

	
	Trial 1
	     
	     
	     
	     
	     
	     
	     
	     

	
	Trial 2
	     
	     
	     
	
	     
	     
	     
	

	4. Bouncing Ball
	Tennis Ball
	Super Ball

	
	Trial 1
	     
	     
	     
	     

	     
	     
	     
	     

	
	Trial 2
	     
	     
	     
	
	     
	     
	     
	

	
	Trial 3
	     
	     
	     
	
	     
	     
	     
	

	5. Sound
	Trial 1
	     
	     
	     
	     
	

	
	Trial 2
	     
	     
	     
	
	

	
	Trial 2
	     
	     
	     
	
	


6. Calculate the percentage of error for the speed of sound. 

	     a. air temperature         OC
	b. speed of soundtheo . =           m/sec


	     c.   error =          m/sec   
	d. % error  =        


Part B- Acceleration Data (Student will do only section 1a or 1b as assigned by instructor)

    1a.   The Toy Car

[image: image3.wmf]
	
	t0
	t1
	t2

	First  time trial
	0
	     
	     

	Second  time trial
	0
	     
	     

	Third time trial
	0
	     
	     

	Average Time
	0
	     
	     

	Time to travel the distance
	T1 = t1 - t0
     
	T2 = t2 - t1
     

	Average velocity   v = d/t
	Position A   v1= 1.00/T1
     
	Position B   v2= 0.50/T2
     

	Time velocity actually occurred
	Time at Position A  or TA= (t0+t1) / 2
     
	Time at Position B  or  TB= (t1+t2) / 2
     

	(T = change in  time between adjacent velocity
	(T = TB - TA
     
	

	(v = change in adjacent velocity
	(v = v2 - v1
     
	

	a = (v / (T    (acceleration between points A and B)

	a = (v / (T

     
	


	What is the acceleration from the starting point  (t0) to point B?        


        1b.  The Truck
[image: image4.wmf]




	
	t0
	t1
	t2

	First  time trial
	0
	     
	     

	Second  time trial
	0
	     
	     

	Third time trial
	0
	     
	     

	Average Time
	0
	     
	     

	Time to travel the distance
	T1 = t1 - t0
     
	T2 = t2 - t1
     

	Average velocity    v = d/t
	Position A    v1= .300/T1
     
	Position B   v2= 0.100/T2
     

	Time velocity actually occurred
	Time at Position A  or  TA=  t1 / 2
     
	Time at Position B  or  TB = (t1+t2) / 2

     

	 (T = change in  time between adjacent velocity                 
	(T = TB - TA
     
	

	 (v = change in adjacent velocity
	(v = v2 - v1
     
	

	a = (v / (T     (acceleration between points A and B)
	a = (v / (T

     
	


	What is the acceleration from the starting point (t0) to point B?        


Part B- Acceleration Data  (Student will do only section 2a or 2b as assigned by instructor)

     2a.  Trolley Acceleration 


   [image: image1.wmf]
	
	t0
	t1
	t2
	t3
	t4
	t5
	t6

	First time trial
	0
	     
	     
	     
	     
	     
	     

	Second time trial
	0
	     
	     
	     
	     
	     
	     

	Third time trial
	0
	     
	     
	     
	     
	     
	     

	Average time 
	0
	     
	     
	     
	     
	     
	     

	Time to travel

2.00 meters
	t1 - t0

     
	t2 - t1

     
	t3 - t2

     
	t4 - t3

     
	t5 - t4

     
	t6 - t5

     

	Average  velocity

   v = d / t 

   (2.00 meters/time)
	V1 =  2.00 / (t1-t0)
     
	V2 =  2.00 / (t2-t1)

     
	V3 =  2.00 / (t3-t2)

     
	V4 = 2.00 / (t4-t3)

     
	V5 = 2.00 / (t5-t4)

     
	V6 = 2.00 / (t6-t5)

     

	Average time the velocity actually occurred
	T1=(t0+t1)/ 2

     
	T2=(t1+t2) / 2

     
	T3=(t2+t3) / 2

     
	T4=(t3+t4) / 2

     
	T5=(t4+t5) / 2

     
	T6=(t5+t6) / 2

     

	(T= change in time between adjacent velocity
	(T1 =  T2 -T1
     
	(T2 = T3 -T2
     
	(T3 =  T4 -T3
     
	(T4 =  T5 - T4
     
	(T5 =T 6 - T5
     

	(V= change in adjacent

       velocity
	(V1 =  V2 -V1
     
	(V2  =  V3 -V2
     
	(V3  =  V4  - V3
     
	(V4 =  V5 - V4
     
	(V5  =  V6 - V5
     

	a (acceleration)  = (V / (T
	a1 =  (V1 / (T1
     
	a2 =  (V2 / (T2
     
	a3 =  (V3 / (T3
     
	a4 = (V4 / (T4
     
	a5 =  (V5 / (T5
     


  2b.  Truck Acceleration
[image: image2.wmf]

	
	t0
	t1
	t2
	t3
	t4
	t5
	t6
	t7
	t8

	First time trial
	0
	     
	     
	     
	     
	     
	     
	     
	     

	Second time trial
	0
	     
	     
	     
	     
	     
	     
	     
	     

	Third time trial
	0
	     
	     
	     
	     
	     
	     
	     
	     

	Average time 
	0
	     
	     
	     
	     
	     
	     
	     
	     

	Time to travel

.050 meters
	t1 - t0

     
	t2 - t1

     
	t3 - t2

     
	t4 - t3

     
	t5 - t4

     
	t6 - t5

     
	t7 - t6

     
	t8 - t7

     

	Average  velocity

   v = d / t 

   (.050 meters/time)
	V1 =  .05 / (t1-t0)
     
	V2 =  .05 / (t2-t1)
     
	V3 =  .0 5 / (t3-t2)
     
	V4 = .05 / (t4-t3)
     
	V5 = .05 / (t5-t4)
     
	V6 =. 05 / (t6-t5)
     
	V7 =. 05 / (t7-t6)
     
	V8 = .05 / (t8-t7)
     

	Average time the velocity actually occurred
	T1=(t0+t1)/ 2
     
	T2=(t1+t2) / 2
     
	T3=(t2+t3) / 2
     
	T4=(t3+t4) / 2
     
	T5=(t4+t5) / 2
     
	T6=(t5+t6) / 2
     
	T7=(t6+t7) / 2
     
	T8=(t7+t8) / 2
     

	(T= change in time between adjacent velocity
	(T1 =  T2 -T1
     
	(T2 = T3 -T2
     
	(T3 =  T4 -T3
     
	(T4 =  T5 - T4
     
	(T5 =T 6 - T5
     
	(T6= T7 - T6
     
	(T7 =T 8 - T7
     

	(V= change in adjacent

       velocity
	(V1 =  V2 -V1
     
	(V2  =  V3 -V2
     
	(V3  =  V4  - V3
     
	(V4 =  V5 - V4
     
	(V5  =  V6 - V5
     
	(V6  =  V7 - V6
     
	(V7 =  V8 - V7

     

	a (acceleration)  = (V / (T
	a1 =  (V1 / (T1
     
	a2 =  (V2 / (T2
     
	a3 =  (V3 / (T3
     
	a4 = (V4 / (T4

     
	a5 =  (V5 / (T5

     
	a6 =  (V6 /(T6
     
	a7 =  (V7 / (T7
     


Part C – Determination of Momentum

	Determine the momentum of the truck or trolley at the end of the track. Show all work.     


Part D - Determination of Energy

	Determine the energy of the truck or trolley at the end of the track. Show all work.     


Analysis/Outcomes

Application

Relevancy

Summary and Final Thoughts
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