Velocity Lab – Integrated Science

Date:










Name:

Purpose: 
During this investigation students will collect data concerning distance and time

 

using a dynamics cart and a ball/round object, then use that data to calculate the

 

average speed.

Objective:
Students will collect data and use the data to calculate average speed / velocity



and draw a graph using the collected data.

Materials:
Meter stick, dynamics cart, stopwatch, open floor space, 

 

ramp and support (book), tape, file folder

Procedures:

Part I: Average velocity


1. Obtain needed materials from instructor.



2. Measure out a space of 1.75 meters on the floor, and mark it with pieces of tape

 

    labeled start and finish. 



3. Setup the ramp as shown in the sample diagram, by placing the support books
 

    on the floor, with the ramp at an angle to the floor, and the file folder

 

    connecting the topside of the ramp to the floor.
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4. Place the file folder so the end is 10.0 cm from the “start”, and tape the folder

 

    down to the floor and to the ramp so it will not move.

 

5. Once setup is complete, take a dynamics cart, place it at the top of the ramp and

 

    let it roll down the ramp and onto the floor.  Begin timing the object when it

 

    crosses the starting line and stop timing when the object crosses the finish line. 

 

    Record this data in the appropriate data table.

 

6. Try to have the dynamics cart roll down the ramp and across the floor as

 

    straight as possible to avoid extra distance.



7. Repeat steps 5 and 6 four more times for trials 2, 3, 4, and 5. If you wish, you can add

                            or subtract books (but no more than 4 books) to change the speeds of the cart trials.
Data Tables: 
Dynamics Cart: Part I
	
	Distance (m)
	Time (s)
	Speed (m/s)

	Trial 1


	
	
	

	Trial 2


	
	
	

	Trial 3


	
	
	

	Trial 4
	
	
	

	Trial 5
	
	
	


Post Lab Questions:

Part I
1. Calculate the speed of the dynamics cart for each trial.  Record these values in the data tables as well.

    (Make sure to SHOW ALL STEPS for calculating velocity.)
2. Draw one line graph showing all the velocities for all 5 trials for the dynamics cart.  There will 

    be 5 separate lines from the zero meters / zero seconds point.  Use 5 different colors (one for each  

    line), and label the lines by their trial number.
3. Did all trials have the same speeds? Why do you think this was the case? How can you tell

    from the graph.
4. Name four possible sources of error that were present in your experiment AND describe their effect.

5. Explain why you needed to start timing when the object crossed the “start” line and not when

    you let go of the object on the ramp?  (Think about what we are calculating, and what the cart is doing

    going down the ramp).
Acceleration Lab – Mass Data Collection
Changing speeds








Name:











Date:

1. Using the guidance of your teacher, measure a distance on the floor and divide it up into 1m

    segments.  Beginning at one end, describe the motion of a moving thing, as it moves, by collecting

    time data for the movement.  Remember to indicate forwards and backwards movements by positive

    or negative signs.
	Trial 1:

Down the Ramp


	
	Trial 2:

Up the Ramp

	Distance
	Time
	
	Distance 
	Time

	0 m
	0 s
	
	0 m
	0 s

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Post lab questions
1. Create a distance (or displacement) vs. time graph for each trial the data collected.
2. Calculate the average velocity for the each entire trial. ( Two separate calculations (show all steps).
3. For each trial, describe how the shape of the graph shows the acceleration of the ball – be specific.
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