
POINTS TO PONDER:



LESSON OBJECTIVES:5

 BY THE END OF THIS PART OF LESSON,STUDENTS 
WILL BE ABLE TO

 Define canal rays? Who discovered it?

 How canal rays were discovered?

 What are the properties of canal rays?









DISCOVERY:

 Explain the discovery of positive or canal rays ?
 DISCOVERY OF POSITIVE RAYS OR CANAL RAYS :(Discovery of proton by 

Goldstein in 1886)
 Ionization of atoms or molecules in a discharge tube form positive ions. e.g. 

ionization of Neon gas Ne-e-- Ne+1 .These positive ions then moves towards 
cathode in a discharge tube.

 CONSTRUCTION AND   WORKING :
 A one metre long  discharge tube was taken having a perforated cathode.
 The electrodes were connected to a high voltage.
 Atoms are electrically neutral. They contain equal number of positive and negative 

particles.
 When electric current was passed through the gas at low pressure, then  cathode 

rays are produced from cathode.
 These rays ionize the gas in the discharge tube.
 They removed electron from the gas molecules and form positive ions.
 These ions start moving towards the perforated cathode as positive rays.
 M   - e--------------M+1

 He – 2e------------ He+2

 Since these rays pass through the holes (canals) in the cathode ,therefore, these 
are called canal rays. These rays were also called anode rays (positive rays)  since 
they carry a positive charge.



PROPERTIES:

 Write the properties of positive rays?  (protons)
 They travel in a straight line perpendicular to the anode surface.
 They can be deflected in an electric field.
 Their deflection is towards cathode showing that they are 

positively charged.
 They produces  flashes on ZnS plate.
 The e/m ratio depends upon the nature of the gas.
 The highest e/m is obtained if hydrogen gas is present in the 

tube.
 Their e/m ratio is smaller than that of an   electron .
 The positive particle obtained from H2 gas is the lightest among 

all the positive particles.
 A particle obtained from positive rays is called proton. This 

name was suggested by Rutherford.
 The mass of positive particle is never less than that of a proton.
 The mass of proton is 1836 times more than that of an electron.



POINTS TO PONDER:

 Cathode rays travel in straight line .Explain it.

 Cathode rays are material particles having definite 
mass and velocity .Explain it.

 How positive rays are produced?

 How mass of electron can be calculated from e/m 
ratio and charge?

 Why it is necessary to decrease the pressure in the 
discharge tube to get the cathode rays?

 The e/m value of positive rays for different gases are 
different but these for cathode rays the e/m value is 
the same. Why?





HOME-WORK:

 NOTE:ATTEMPT ANY ONE QUESTION:

 Write the properties  of canal rays?

 How protons(canal rays) were discovered?



LESSON CLOSURE:
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POINTS TO PONDER:



POINTS TO PONDER :



LESSON OBJECTIVES:6

 BY THE END OF THIS PART OF LESSON,STUDENTS WILL 
BE ABLE TO

 Define neutron? Who discovered neutron?
 How neutron were discovered ?
 Differentiate between types of neutron?
 Importance of  neutron in our daily life?



























POINTS TO PONDER:







PREDICTION/DISCOVERY OF NEUTRON:

 Explain the discovery of   neutrons?
 DISCOVERY OF NEUTRONS RUTHERFORD PREDICTION: In 1920, 

Rutherford predicted the presence of neutral particle (neutron) in the 
nucleus of an atom .It  is because the atomic masses of atoms could not 
be explained on the basis of protons and electrons only. For e.g.  
Aluminium (Al) has atomic mass  27a.m.u and atomic number 13.So 
the difference of mass of the element could not be explained.

 JAMES CHADWICK WORK: In  1932 James Chadwick discovered 
neutron in the nucleus of an atom. He  was awarded noble prize in 
physics in 1935 for this discovery.

 EXPERIMENT BY JAMES CHADWICK : A stream of alpha particles  
produced from Polonium (Po) was  directed at target metal foil (Be)

 It was noticed that some penetrating radiations were produced. These  
radiations were called neutrons, because the charge detector showed 
them to be neutral.

 FORMATION OF ᾳ-PARICLES FROM POLONIUM
 84Po216-82Pb212 + 2He4 (ᾳ-Particles)
 FORMATION OF  NEUTRON :
 2He4 +   4Be9------6C12 +   0n1 (neutron)





PROPERTIES OF NEUTRONS:

 PROPERTIES OF NEUTRONS: Neutrons have the following properties .
 Free neutron decay into proton with the emission of electron and 

neutrino.  0n1
+1P

1 +-1e
1 +0n0 (neutrino is a particle of  small  mass ).

 They   cannot   ionizes  gases.
 They are highly penetrating particles.
 When neutrons travel with energy   of 1.2  Mev or more, they are called 

Fast Neutrons. When they have energy below1 e.v. they are called slow 
neutrons.

 They are not deflected in electric and magnetic fields. Hence they   are 
neutral in nature.

 They can knockout high speed protons from paraffins, water, paper and 
cellulose.

 Slow neutrons are more effective than the fast ones for the fission 
purposes.

 When neutrons are used as projectiles, they  can carry out the nuclear 
reactions. For e.g. A neutron can eject an alpha particle from the 
nucleus of nitrogen and boron is produced.

 0n
1  + 7 N14 ---- 5B11 +2He4

 When the slow moving neutrons hit the Cu metal, beta radiations are 
emitted.

 0 n
1 + 29 Cu66--------30Zn 66  + -1 e0 (beta –rays)

 1 a.m.u (atomic mass unit) =1.6x10-27kg =1.6x10-24kg.











POINTS TO PONDER:









POINTS TO PONDER:

 Why the e/m value of the cathode rays is just equal 
to that of electron?

 What particles are formed by the decay of free 
neutrons?

 How the slow moving neutrons prove to be more 
effective than fast neutron?

 How the air was ionised in millikan’s oil-drop 
experiment?

 The e/m value of hydrogen gas positive rays is 1836 
times smaller than that of cathode rays .why?





HOME-WORK:

 NOTE:ATTEMPT ANY ONE QUESTION:

 Write the properties  of neutron?

 How neutron were discovered?
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POINTS TO PONDER:



RUTHERFORD’S ATOMIC MODEL:



LESSON OBJECTIVES:7

 BY THE END OF THIS PART OF LESSON,STUDENTS 
WILL BE ABLE TO:

 Understand structure of an atom as predicted by 
Rutherford’s experiment.

 Discovery of Nucleus of an atom.

 Rutherford’s made some conclusion about the structure 
of an atom.



RUTHER’S EXPERIMENTS:



RUTHER’S EXPERIMENT:













DISCOVERY OF NUCLEUS:

 Explain the discovery of Nucleus ?
 THE DISCOVERY OF NUCLEUS (RUTHERFORD’S 

EXPERIMENT:1910-11) :After the discovery of electron, proton 
and neutron, the next problem was to locate their positions. In 
1910,Rutherford performed on Alpha particles scattering 
experiment.

 He bombarded alpha particles  ( 2He4) from a radioactive 
element (Ra or Po) on a thin metallic (gold) foil (0.00004cm 
thick).

 He observed that the alpha particles were scattered in all the 
directions as seen by ZnS detector.The scattering was of three 
types:

 Some alpha particles went straight through the metal foil 
without any deflection.

 Whereas some alpha-particles (one in 20,000) were deflected 
away at various angles.

 Very few-alpha- particles bounced back from the foil.



CONCLUSIONS:

 RUTHERFORD’S CONCLUSIONS 
(RUTHERFORD’S ATOMIC MODEL)

 An atom consist of a small, heavy,positively charged 
portion called nucleus.

 There is a negatively charged portion which surrounds 
the nucleus. This portion contains electrons .It  is called 
extra-nuclear  portion or planetary. 

 The number of protons in the nucleus is equal to the 
number of electrons in the planetary.

 The electrons revolve around the nucleus.
 The centripetal force is equal to the electrostatic force 

between nucleus and electrons.
 Only a very small volume is occupied by the nucleus.







HOME-WORK:

 NOTE:ATTEMPT ANY ONE QUESTION:

 Explain Rutherford’s  experiment?

 What conclusions were drawn by Rutherford’s about 
his experiment?

 Explain the discovery of Nucleus?
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LESSON OBJECTIVES:8

 BY THE END OF THIS PART OF LESSON,STUDENTS 
WILL BE ABLE TO:

 Understand defects of Rutherford’s atomic model.

 Why Rutherford’s atomic model has limitations.

 Properties of electrons, protons and neutrons.









DEFECTS:

 DEFECTS  OF RUTHERFORD ATOMIC MODEL:

 Rutherford ‘s model is based upon laws of motion and 
gravitation. These laws  can be easily applied to neutral 
bodies but not to the charged bodies such as electrons 
and protons.

 A revolving electron must emit energy continuously .As a 
result, electron will move  in a spiral path and will fall 
into the nucleus. Thus, whole atom  would collapse. 
However,  it never happens.

 If electron emits energy continuously , then a continuous  
spectrum should be formed. Actually, atoms forms line 
spectrum.




