
Operation guide for "Mechanics laboratory"
Procedure

Place the target-sheet at an appropriate position.

Place the struck ball on the adjustable stage. 

Adjust the system so that after being released, the strike-ball will move in the vertical plane as decided by the struck ball and the center of the target-sheet. In this case, we have an head-on collision and the shot position of the struck ball should be close to the middle of the target paper. You can try first one trial to see where is the shot position, find the possible possible reasons for no head-on collision. Adjust the system to solve the problem and try again to check. (Write down the details of your observation and related adjustment. Do not forget to notify each shot position on your target paper.) 
Measure the position of the center of the target-sheet. Calculate at which height the strike ball should be left free, so that the projectile ball will hit the center of the target-sheet. Write down the details of the calculation.
Data table No. 1：________________ 

(Pay attention to the significant figures of your values.)
	D/cm
	 Y/cm
	X/cm
	H0(Calculated)/cm

	
	
	
	


D: Diameter of the ball, which should be measured for 5 times. Please read out from the vernier calipers correctly.
Y: Height of the adjustable stage.
X: Distance between the center of the target sheet and that of the adjustable stage.
H0: Start-height of the strike-ball.
Calculate the Hread=H0+Y+D/2. Hread means the height read from the vertical ruler.
Equations needed:

m1v12/2=m1gH0, m1v'1+m2v'2=m1v1+m2v2, m1v'12/2+m2v'22/2=m1v12/2+m2v22/2(If the collision is elastic.), gt2/2=Y, X=v'2*t

In case, the steel ball is used as the struck ball, we have: m1=m2, v2=0, v'1=0. Then the equations can be simplified.

Try the experiment once to verify your calculation. 

If the center of the target-sheet is not hit, analyze the possible reason(s) and make a new calculation. Readjust the device if necessary, especially the start height of the strike ball. (Write down the details of your observation, calculation and adjustment.) Try again to verify the new calculation.

Data table No. 2：______________________
	H0/cm
	No.
	Score
	Shot position

 (x', z')/cm
	Possible reasons for the "miss-hit"
	H'/cm

	
	1
	
	
	
	

	
	2
	
	
	
	

	
	3
	
	
	
	


H': Recalculated start-height of the strike-ball.
z' is the distance of the shot position to the middle line of the target paper. It should be a small value.
From the (x', z') values, you can calculated the actual velocity of the struck ball after collision. Thus, you can calculate the total energy loss in the whole process. This lost energy should be compensated by the raise of the start height of the strike ball DH and H'=H0+DH.
Procedure 6 may be repeated for several times until your “score” is better than 9th circle (inclusive).
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