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RATU NAVULA COLLEGE 

Y12 PHYSICS HOME LEARNING KIT 9 

LESSON 105 
LO: use Lenz’s law to determine the direction of induced current placed in a 
perpendicular magnetic field. 
 
 
FARADAY’S LAW OF ELECTROMAGNETIC INDUCTION: 
 
1st law: a changing magnetic field can produce an induced current. 
 
-magnitude of induced emf can be obtained by Faraday’s second law: 
 
2nd Law: the magnitude of induced e.m.f generated in a coil is directly 
proportional to the rate of changes in magnetic flux. 
 
Direction of induced emf can be found by Lez’s Law: 
 
LENZ’S LAW 

 States that “ the polarity of induced emf is such that it tends to produce a  
current which opposes the change in magnetic flux that produced it” 
 
In simple terms: 
 

 “the direction of an induced current is always such to oppose the change in 
the magnetic field that produces it.” (emf will oppose the movement of 
magnet) 
 
0r 

 “if an induced current flow, its direction is always such that it will 
oppose the change which produced it.” 



RNC Y12PHY HOME LEARNING KIT 9  2021

 

Page 2 of 24 
 

 
 
 
 

 

 

 
 
 

 
 
 
 

 

 
 



RNC Y12PHY HOME LEARNING KIT 9  2021

 

Page 3 of 24 
 

 
 

 

 
 

 



RNC Y12PHY HOME LEARNING KIT 9  2021

 

Page 4 of 24 
 

 

 
 
 

 
 
2019 

 
 
 
 
 
 
 
 



RNC Y12PHY HOME LEARNING KIT 9  2021

 

Page 5 of 24 
 

2018 

 
 
2017 

 
 
 
2015 

 
 
 
 
 
 
 
 



RNC Y12PHY HOME LEARNING KIT 9  2021

 

Page 6 of 24 
 

LESSON 106 
LO: solve problems dealing with an ideal transformer. 
 
TRANSFORMERS 

 
 

 Is an electrical device that uses the principle of induction between the primary coil and 

the secondary to either ‘step up’ or ‘step down’ the voltage. 

 Works only on AC. 

 A step up transformers results in an increased voltage while a step down transformer 

results in a decreased voltage 

 

 
 a useful property of the transformer is the ability to transform voltage and current levels 

according to a simple ratio determined by the ratio of input and output coils of wire. 

 
 

Step down  vs Step UP 
 

Vp > Vs      Vp<Vs 
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function: to decrease the voltage in the secondary coil 

 

 
step up transformer 

 

 

function: to increase the voltage in the secondary coil 
 

-Ideal transformer: is 100 % efficient. 

-Efficiency [of any machine] 

Is the ratio of receiving-end power to the sending-end power 
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-however problems such as ‘Eddy Current” occurs in Transformers. 

[Eddy current: currents that circulates within conductors. Major loss of electrical energy 

in the form of  heat due to friction in the magnetic circuit esp where the core is saturated. 

There is magnetic flux leakage] 

-Eddy Current can be reduced by using laminating sheets. This will prevent heat loss and 

increase efficiency. 
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L 107-108     Experiment 12:  The direction of an induced current in a coil 

STRAND 7 ATOMIC PHYSICS 

S/S: 7.1 RADIOACTIVITY 

LESSON 109 

LO: describe basic nuclear structure and penetrating power of radioactive 

decay and their effects on matter.  

RUTHERFORDS MODEL OF THE ATOM 

-Alpha particles or [Helium Nuclei] were bombarded into a thin gold foil.  
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RUTHERFORDS MODEL OF ATOM 
 

OBSERVATION CONCLUSION/POSTULATES WEAKNESS/DEFECTS 

-most of the alpha particles 
passed straight through the 
gold foil.  

-the atom is mostly empty 
space. 

-atom does not collapse. 

-some alpha particles (which 
are big in size) were deflected 
by small angles. 

-the nucleus is positively 
charged, as the alpha particle. 

-cannot explain chemical 
properties of an atom because 
it does not account for the 
energy levels./does not say 
anything about the 
arrangement of electron in an 
atom. 

-very few alpha particles were 
deflected backwards 

-the nucleus carries most of the 
atom’s mass. / volume 
occupied by the central 
region(nucleus) is very small. 

-His model predicts that the 
atom will emit a continuous 
spectrum BUT this does not 
happen. 

 

 

 

 

- Electrons that are orbiting accelerate and radiate energy and fall back in 

the nucleus but this does not happen. 
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- It does not explain why atoms emitted contain frequencies of light in the 

emission spectrum. 

 

 
 

1. Why did Rutherford use a vacuum?  

                         To avoid collision with air particles 

 

2. Why did he use gold foil? 

Gold is ductile, malleable, has large nuclei 

 

3. Why would Beta particles not work as bullets? 

Too light, too easily deflected 

 

4. Why would gamma rays not work as bullet? 

No mass, too strong. 

Note: 

1. Rutherford used principles of conservation of momentum and energy to 

postulate his model of atom. 

Using the above, he postulated that The nucleus contains the mass of the 

atom. 
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2. Rutherfords assumption about the size and mass of nucleus versus the size 

and mass of atom. 

Mass of the nucleus is approximately the same as atom. (Size of the  nucleus is 

very small compared to the size of the atom.  

 

2019 

 

 

 

 

2018 
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LESSON 110   LO: explain nuclear decay process and interaction of radiation 

with matter. 

 
ATOMIC NUCLEUS 

 

1. Protons: are positively charged particles. 

 
 

2. Neutrons: are neutral charged particles.Neutrons= mass #- atomic # 

 

3. Electrons: are negatively charged particles.  

 
 

4. Atomic number: Is the number of protons in the nucleus. In a neutral 

atom, the # of protons = # of electrons. 

 

            
         

 

 

5. Mass number: # of protons + # of neutrons. 
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6. Isotopes: elements with same atomic # but different mass #. 

  
       

   
 

    
          

     
 

    
          

    

 

 

EXAMPLE 

How many protons, neutrons and electrons does an atom of       
      have? 

 

p: 92    e: 92      n: mass # - atomic # = 235 – 92 = 143. 

 

 

 

RADIOACTIVE DECAY 

 

 Also known as nuclear decay or radio activity. 

 

 Is the process by which a nucleus of an unstable atom loses energy by emitting ionizing 

radiation. 

 

 Geiger Counter: instrument used for measurement and detection of radioactivity. 

 

 

COMMON CHARACTERISTICS OF RADIO ACTIVE ELEMENTS ARE: 

 

1. They ionise the air through which the radiations are travelling. 

2. Radiation can affect the physiology of cells.  

E.g they can destroy the germinating power of seeds, kill bacteria and can be 

harmful to animals and humans.  
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RADIO ACTIVITY 

 

There are 3 types of radiation: 
 

 

 

1. ALPHA DECAY (α ) 
 During an alpha decay a nucleus is able to reach a more stable state by allowing 2 protons 

and 2 neutrons to leave the nucleus. 

 
 A helium nucleus,( the alpha particle,) of 2 protons and 2 neutrons is emitted at high 

speed/ kinetic energy from the nucleus. 

 deflected as positive particles in a magnetic field. 

 Cannot penetrate human skin however hazardous if ingested. 

 Can only travel 1 inch through air. 

 Penetrating power is not very good (10% of speed of light) hence can be stopped by a 

single of paper. 
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2. BETA DECAY (β ) 
 

 deflected as the negative particle in a magnetic field. 

 Can pass through about 3mm of aluminium. 

 It can be positive (positron)   
  

 It can be negative (electron)    
  

 Travels with speed of 90%  of the speed of light. 

 The neutron  becomes a proton (which stays in the nucleus) and an electron that goes out 

( the beta particle) 

 

   

 

 

3. GAMMA  DECAY      (γ )   

 not deflected in a magnetic field. 

 can pass through several cm of LEAD. 

 Does not involve any change in the atomic (proton) number or mass number. 

[ no mass, no charge] 
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Order of penetrating power 

γ (highest)  > β  > α (lowest) 

 

Order of ionizing power 

α (highest)  > β  > γ (lowest) 

 

 
 

 

note: 

 
1. Nuclear Reaction: changes in the nucleus of the atom. The energy released Is called nuclear 

energy. 

 

2. Nuclear fusion: nuclei of two atoms fuse together to form a heavier nucleus. 

 

3.Nuclear fission: the unstable atom splits into stable atom. 

 

4. Binding energy: amount of energy which must be supplied to separate the nucleus into 

individual nucleons. 

 

5. In nuclear reaction- these following quantities must remain constant. 

a. mass number 

b. atomic number 

c. momentum 

d. mass energy 
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LESSON 111   LO: solve problems involving radioactive decay. 

 

HALF LIFE 

 Time taken for half of the radioactive element to decay. or 

 Is the time it will take half of the parent atom to trans mutate into something 

else ( through alpha or beta decay) 

 

 

 

  
  

  
 

 
  : amount remaining 

n: number of half life 
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