Richmond Hill HS
                SPH3U Unit 2: Energy Transformations and Conservation                            

Name ________________
Bow and Arrow Lab Activity       Mass of Arrow = _____ g = ______ kg                     


Learning Goal: I will investigate the relationships between work & energy in a system

STEP 1    Doing work on the bow Work must be done on an object to deform its shape. An elastic object is one that can deform (to some degree) and store the work done as elastic potential energy,PEelastic.. Stretch the bow to the length required to shoot the dart. Record the force values as the bow is stretched. Collect 6 data points. Record in Chart 1(on back).
1. Describe how work (=F.d) was done by you on the bow/string ‘system’. Was it done by an internal or an external force?  What energy change occurred as a result of the work done? 

2. In this instance, we cannot use the formula W = Fwork.d  since the Fwork, is not constant but varies as the arrow is being released. Describe the alternative method you will use to measure the work done, instead of using the formula?

3. Calculate the work done on the graph (back page) [W =____ J]. If all this work is converted into kinetic energy of the arrow, determine the speed of the arrow. Show your calculations, step by step.

Step 2        Measuring the Conversion of elastic energy from bow to kinetic energy of arrow
Load the arrow and shoot it horizontally for three trials. Time how long it takes to reach the floor and measure the horizontal distance it travels. Determine the average speed and kinetic energy. Record your data below:
    Chart 2: Speed and kinetic energy for an arrow shot horizontally from a dollar-store bow

	Mass of arrow

 = _____ g

=______ kg
	Horizontal d (m)
	
	
	
	     Vaverage
        (m/s)
	    KEaverage 

         (J)

	
	Time (s)
	
	
	
	
	

	
	Speed (m/s)
	
	
	
	
	

	
	Kinetic energy (J)
	
	
	
	
	


Calculate the change in kinetic energy, KE= mvf2-mvi2, of the arrow. According to your results, how does the KE of the arrow compare to the work done on the bow (graph area)? Does this seem reasonable?
From Part 1
Chart 1: Force values as a bow is stretched by a non-constant external force
	Distance stretched(m)
	
	
	
	
	
	
	
	
	

	Force to stretch bow(N)
	
	
	
	
	
	
	
	
	


  Graph 1: Force values as a bow is stretched by a non-constant external force

Force

(N)







Extension ,d, (m)

On the graph
i) scale the axes to the data
ii) plot the data points
iii) draw a smooth curve/line of best fit

iv) measuring graph area: count the # of ‘boxes’ below the curve of best fit
                                           each individual ‘box’ has an area of  _____ N.m
            total boxes = (# of boxes)  x  (value of  J/box) 
                                = 
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