
Rutherford Experiment





Name  _______________________

Materials   Rulers , protractors





Date  ________ per _____ Grp ____

Prelab - Read Conceptual Physics  Section 17.7  p 250  



In 1910 when this experiment was first conducted, negative electrons had already been discovered, but no other atomic building particles were known. Since atoms were  neutral - no charge - there had to be positive charge to balance the electrons. 

Procedure  Open  phet.colorado.edu , play with sims, Physics,  Quantum.. ,  Rutherford , PLUM PUDDING  ATOM
The popular model, before Rutherford's famous experiment,  was called the  “Plum Pudding “  . It had positive charges spread throughout the atom (red)  , with negative electrons ( _________ )  like raisins.

Alpha particles were very small and positively charged so Rutherford used them to investigate the inside of large atoms.

Read Section 17.7
1. The alpha particles were fired at a very thin  ___________ foil.   The model shows a single   _____________ atom.

2. In the simulation   turn on alpha particle gun

Are the alpha particles going mostly straight through?  _________   This is what would be expected

3. In the large diagram on the next page sketch the approx. outside of the atom ( almost fill the box)

4. Turn the gun off      click on RUTHERFORD ATOM  and then    turn on alpha particle gun
NOTE - Rutherford could NOT see inside the atom but DID observe alpha particle tracks like this

5. Observe. If NO FORCE acts the alpha particles will  ___________________________________________


What is happening to them ?   __________________________________

6. The  POSITIVE alpha particles are being   (attracted)    (repelled)   by something at the center 


so it must be ________________  because   Like Charges   _____________ 
7. Click on    SHOW  TRACES  and use   Pause  and  Step controls  to draw in complete tracks on the large diagram  


for 4 particles at approx.  3 cm , 2 cm, 1 cm, 0.5 cm from the center line (as measured on the screen!)   


Carefully measure the angle changes and complete the data table

	                                             Alpha Particle Paths                                                                                   

	  Distance to center
	 3 cm
	2 cm
	1 cm
	0.5 cm

	  Angle change
	 
	 
	 
	 

	 
	 
	 
	 
	 

	  distance Squared
	9
	4
	 
	 

	  1/(distance squared)
	0.11
	0.25
	 
	 

	  Relative Force Ratio
	1
	2.27
	 
	 


Analysis 1   

1. Complete the calculations for distance squared ,  1/(distance squared) 

2. To get the  “Relative Force”  divide each    1/(distance squared)    by  0.11 . 


Although the REAL distances are much smaller the relative force number ratio will be valid. 

3.  How does the  “Relative Force” relate to the angle change observed ? 



Conclusion

This experiment showed that most of the  mass  and   positive  ___________________  of an atom is in the central      _____________________       We now know that the  nucleus is made of     _________________ and    _______________

and that electrons are on the   ___________________________

	Particle
	Charge
	Mass

	electron
	 
	 

	proton
	 
	 

	neutron
	 
	 


Complete the table - Use Conc. Physic 3rd Ed  chapter 17
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