Accelerated Motion

Purpose:  In this lab you will analyze the characteristics of accelerated motion by gathering data from a cart “racing” down a ramp. You will construct and manipulate the distance and time variables and calculate the relationships between them.  When finished you should be able to explain said relationships and verify them.

Procedure:  Set up the ramp so that it is at an angle between 20o and 30o. Calculate this angle by using the sine function measuring the length of the ramp and its height- record this data.  Position the horizontal stop about 10 cm from the top of the ramp and place the “dot timer” behind it.  Rip off about 60 cm of  “timer tape” and place under the staples of the dot timer.  Position a “carbon sheet” on the shaft so that the carbon is faced downward on top of the tape. Have one of your lab buddies hold the cart up against the horizontal stop and tape the “timer tape” to the back of the cart.  Have your other lab buddy hold the timer tape so that it travels freely through the staples of the dot timer.  Start the dot timer and release the cart so that it freely accelerates down, stop the timer as soon as the cart reaches the bottom.  Check the tape to see that your dots are easy to read- if not, repeat. Draw a line carefully through the first dot and label it “0” and then measure the displacement of the next 20 dots and record the time and distance.  Remember the dots represent 1/60th of a second, or 0.0167 s.


Dot
Time(s)  Distance(m)

Calculations:  Open the “Graphical Analysis program. Click on 

0________________________
 “Y vs X” title and type in the title Distance vs Time. Click on the

1________________________
“Data” pull down menu and select “Column Options” and then

2________________________
select “y” axis.  Change the the “Rounding: Dec. places” to “5”

3________________________
instead of “3” Click on the “Data Table Window” so that it’s 4________________________
highlighted and then the “X” box in the “Row Number” so that it 5________________________
is highlighted and proceed by entering the data from the table. 6________________________
Note that as you type in the data the graph is being drawn.  7________________________
Remember to start at “0,0”.  Note the shape of the graph and  

8________________________
record it.  Highlight the “Graph Window” and select the “f(x)

9________________________
push button and select “quadratic” under “Stock Functions…”

10_______________________
If the black computer line matches the green smooth curve select

11_______________________
“ok-keep fit”.  Copy the curve formula and its values.  Now you 

12_______________________
will construct a new graph by calculating a new data column. 

13_______________________
Click on the “Data” pull down menu and select “New Column” 

14_______________________
and then “Calculated”  Under “New Column Name” type in
15_______________________
velocity. Under “New Column Units” type in “m/s”.  Under

16_______________________
“Other Functions” select “derivative”.  Place the curser between

17_______________________
brackets and under “Columns” select “Y” and hit the comma and

18_______________________
under “Columns” select “X”.  Now, click on the “Y” on the

19_______________________
Y axis and select “velocity” and deselect “Y”. Note shape of

20_______________________
graph and record it.  Select the “R =” push button and record the






formula for the Regression Line.  Note that the “M” value is your acceleration value.  Select the “f(x)” push button and select the “linear” fit and record the values.

Data:  
Angle of ramp______o
Type of Graph:  dist vs. time _________, vel. vs time _________


Dist. vs Time Graph Formula:


Vel. vs. Time Graph Formula:

Results:  Make statements about the graphs(shapes) and what they tell you about the variables involved.


Dist. vs. Time:


Vel. vs. Time

Calculate the acceleration of the cart with the formulas you learned in this chapter and compare them to your experimental values from this lab.


How do the values compare?….What could account for the difference?


Consider your calculated value to be the accepted value(A) and do absolute and relative error

 with the slope (M) value from the vel. vs. time graph being the observed value(O).

Can you think of a way to determine what the acceleration of the cart should have been at that angle?


(Think trig. Functions)

