Question Sheet for Acceleration of Free-Fall Motion
Describe the experimental set up. 
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Figure 1 – The basic set up
Explain the theory:

It can be shown that for free-fall, assuming the up-direction as positive,



y - yo =  vo t   +  ½ (-g) t2    ………………….. (1) 



State the meaning of each symbol:









yo  ______________________________________________________________ 



y  _______________________________________________________________ 



vo  ______________________________________________________________ 



t  _______________________________________________________________ 


g  _______________________________________________________________ 
To simplify the analysis, we take the down-direction as positive.  Equation (1) then becomes,


y - yo =  vo t   +  ½ g t2    ………………….. (2)
In this lab, both yo and vo are assumed to be zero.  Equation (2) therefore becomes,


y  =   ½ g t2    ………………….. (3)
The data obtained are the displacement, y - yo (= y) vs. the corresponding time, t.
Fill out the table below:
For the number of frames shown in the table, the zero-th frame is taken as right before the ball is dropped from experimenter’s fingers. 
	
	No. of frames from start, n
	Time 
t / s
	(Time  squared)

1/2t2 / s2
	Displacement

(y – yo) =  y 

	
	
	
	
	Drop 1
/cm
	Drop 2

/cm
	Drop 3

/cm
	Average
/m

	1
	0
	
	
	
	
	
	

	2
	5
	
	
	
	
	
	

	3
	9
	
	
	
	
	
	

	4
	12
	
	
	
	
	
	

	5
	14
	
	
	
	
	
	

	6
	16
	
	
	
	
	
	

	7
	18
	
	
	
	
	
	


Analyze, Discuss and Calculate the Results:
(a)
Considering equation 3, if a graph of y vs. t is plotted, what shape of graph is expected?


__________________________________







(b)
By using the average data, Excel plots a graph of the average displacement, y, vs. time, t.   

Describe the shape of your graph. ________________________________________


(c)
Consider equation (3). What are three graphical expectations if y vs. t2/2 is plotted? 


_______________________________________________________________________ 


_______________________________________________________________________ 


_______________________________________________________________________

(d)
Excel plots a graph of average displacement, y, vs. time2/2 , t2/2. Does your graph meet your expectations in (c) above?  Comment briefly.    
[2]


________________________________________________________________________ 

________________________________________________________________________ 

 (e)
Write down the slope of the graph obtained by Excel.






________________________________________________________________________
(f) What physical value is the slope associated with?

_______________________________________________________________________

(g) Determine the percent error between the experimental value you obtained for g and the accepted value of 9.8 m/s2. [Refer to http://hirophysics.com/Physics164/prep_phys_lab.pdf]

_______________________________________________________________________
Describe THREE possible sources of experimental error.




1. _____________________________________________________________ 

2. _____________________________________________________________ 

3. _____________________________________________________________ 

Write proper conclusions by referring to the purpose of the experiment.




___________________________________________________________________ 



___________________________________________________________________ 


___________________________________________________________________ 



___________________________________________________________________
� EMBED Visio.Drawing.11  ���








_1474956781.vsd

