
 

 

EDUPODIA’S LESSON PLAN FORMAT AND 

SCHEME OF WORK FOR VENDORS 

 

FIND BELOW SAMPLE OF LESSON PLAN TO USE 

 

PROPOSED LESSON PLANS FOR WEEK 4 ENDING 20TH NOVEMBER, 2020 

NAME OF SCHOOL:  

TERM/ACADEMICS SESSION:  

SUBJECT:      PHYSICS  

TOPIC:      ENERGY QUANTIZATION  

CLASS:      SS2  

AVERAGE AGE:     14 YEARS 

DURATION:     40 MINUTES 

TIMETABLE FIT:  

PREVIOUS KNOWLEDGE: In the previous week the students were thought radio-activities 

MAIN AIM: To prepare the students on energy quantization  

SUBSIDIARY AIM: By the end of the lesson student should be able to explain: 

 Energy quantization  

 Frank and Hertz experiment  

 The types of spectra  

 Photoelectric effect  

 Einstein equation    

PERSONAL AIM: To assist the children in understanding energy quantization and its application  

ASSUMPTION: The students known that electrons orbit round the nucleus and can jump from one 

energy level to another  

ANTICIPATED PROBLEM: The student may not be able to comprehend the manna in which electron 

change their energy level    

POSSIBLE SOLUTION: I will be more detail when explaining energy quantization   

INSTRUCTIONAL METHOD: Discussion and demonstration method. 



 

 

INSTRUCTIONAL MATERIAL: Pictures of electrons orbiting round the nucleus of an atom. 

INSTRUCTIONAL PROCEDURE: The lesson would be delivered in steps as follows: 

 

Step I: ENERGY QUANTIZATION 

The electrons which inhabit the space surrounding the nucleus are not able to have arbitrary 

energies. In fact, they are restricted to a discrete set of energies when they are trapped in an 

atom. This discretization of energy values is known as "quantization", meaning that the allowed 

energies are separated by discrete energy differences, known as "quanta". 

The quantization of energy refers to the fact that at subatomic levels, energy is best 

thought of as occurring in discreet "packets" called photons. Like paper money, photons come in 

different denominations. 

You can, for example, purchase items with a one-dollar bill or a five-dollar bill, but there are 

no three-dollar bills. Money, therefore, is quantized; it only comes in discrete amounts. 

In quantum physics, photons are packages of energy and correspond to different colors in the 

spectrum or different types of electromagnetic radiation (radio waves, microwaves, X -rays, etc.). 

A red photon has specific energy value different from a blue photon. The red and blue 

photons are therefore "quantized" just as dollar bill denominations are "quantized". Each photon 

contains a unique amount of discreet energy. 

More technically, the uniqueness -- or "quantization" -- of energy is related to Plank's constant, 

which specifies "how quantized" energy can get. Energy level are usually drawn on a vertical scale 

and transition from one energy level to another energy level with an arrow. The energy required to 

raise an atom from its ground state to an excited state is called excitation energy. The most stable 

state of an election is the ground state. 

Ionization Energy 

This is the energy required to remove an electron completely from an atom in its most stable 

state. 

Ionization potential is the potential difference required to remove an electron from it most stable 

States 

 



 

 

 

 

Planck postulated that the energy of a particular quantum of radiant energy could be described 

explicitly by the equation 

 

 

where h is plank constant = 6.626 × 10−34 J·s (joule-seconds), f=frequency, c is speed of light= 

3x108m/s 

Examples 

1. An electron jumps from one energy level to another in an atomic radiating 4.5x10-19J. if 

Planck's constant is 6.6x10-34Js. what is the wavelength of the radiation? [c=3x108] 

STEP II. The Franck-Hertz Experiment 

 

In 1914, James Franck and Gustav Hertz performed an experiment which demonstrated the 

existence of excited states in mercury atoms, helping to confirm the quantum theory which 

predicted that electrons occupied only discrete, quantized energy states. Electrons were 

accelerated by a voltage toward a positively charged grid in a glass envelope filled with mercury 

vapor. Past the grid was a collection plate held at a small negative voltage with respect to the grid. 

The values of accelerating voltage where the current dropped gave a measure of the energy 

necessary to force an electron to an excited state. 



 

 

STEP III. Types of spectra 

There are two main types of spectra 

1. Emission spectra: The light is given out by a source. The characteristics of an emission spectrum 

depend on the nature of the source 

a) A continuous spectrum contains all the wavelength in a certain region of spectrum. A 

continuous spectrum in the visible region may be emitted by a hot solid at a temperature 

above some 800k. The sun emits a continuous spectrum as does a piece of iron heated in a 

flame and other incandescent solid and liquid. The spectrum apparently has all wavelengths 

over a comparatively wide range, usually characteristic of solids and other substances at high 

temperatures. Continuous spectrum consist of lights of all colours or wavelength. 

b) A Line spectrum: This a spectrum that consist of a number of well-defined lines each having a 

particular frequency or wavelength or colour. 

c) A band spectrum: This consist of series of band and is emitted by gases or liquids such as 

oxygen, carbon monoxide, carbon dioxide, blood or potassium permanganate 

2. Absorption spectra: Absorption spectra result when an electron in the atom absorb the energy 

from the incoming radiation and their radiating it in all direction. Thus, the energy that was 

originally travelling in one direction is spread out and when compared with the rest of the 

spectrum the wavelength appears dark 

Ways of Absorbing energy 

 From a photon 

 In a discharge tube 

 In the flame 

Colour and light frequency 

In electric discharge tubes, atoms are raised or excited to higher energy level mainly through 

inelastic collision with electrons. Emitted or absorbed photons give rise to characteristic colour of 

light and wavelength or frequency. According to Bohr, an atom can make a transition from one 

energy level to another energy level by emitting a photon with energy equals to the energy 

difference between the initial and final level. 

STEP IV. Electron Volt and Kinetic Energy  

An electron volt is the energy acquired by an electron in falling freely through a potential different 

of 1volt. Therefore 1eV=1.6x10-19J. The emitted electron is accelerated through a potential V and 

acquire a potential energy eV. The potential energy is then converted to kinetic energy and the 

electron finally acquired velocity v.  

 



 

 

 

 

Where e=electron charge =1.6x10-19C 

 V=accelerating voltage or potential different 

 Ek=kinetic energy  

 F=frequency  

 h=plank constant 

 v=velocity of electron 

Examples 

1. An electron of charge 1.6x10-19C is accelerated under a potential difference of 1.0x105V. 

Calculate the energy of the electron in joules     

STEP V: Photoelectric effect 

This is the process by which electrons are emitted from the surface of metal when 

electromagnetic radiation of sufficient frequency falls on the metal surface. The maximum kinetic 

energy of the emitted electron is independent of the intensity of the incident light but is directly 

proportional to its frequency or wavelength.  

Factors that affect photoelectric Effect 

 Increase in the intensity of the light increase the number of photoelectrons, but not there 

energy 

 The frequency of the light must exceed the threshold frequency  

 the wavelength must be less than the threshold wavelength 

 No electrons are emitted from the positive plate due to the mutual attractive Force between 

the electron and the plates 

Photocell 

Photocells are used in photometry, and industrial control counting operation burglar alarm 

television cameras, automatic doors and Street lightning. 

Einstein's Equation  

In 1909 Albert Einstein proposed an explanation of the photoelectric effect using a concept 

first put forward by Max Planck that light waves consist of tiny bundles or packets of energy known 

as photons or quanta. Each photon of light has an energy. The energy of photon is equals to work 

function + kinetic energy. 

Threshold frequency (fo) 



 

 

This is the minimum frequency that must be exceeded for electron emission to occur 

Work function 

This is the minimum energy required to pull out an electron from the surface of a metal. 

 

Where Wo= work function, f0= threshold frequency, 𝞴0=threshold wavelength  

 

 

 

 

 

STUDENT’S EVALUATION: 

A photo emissive surface has a threshold frequency of 4.0x1014 Hz. If the surface is illuminated by 

light of frequency 5.0x1015Hz. Calculate the  

a) Threshold wavelength 

b) Work function 

c) Kinetic energy of the emitted photo electrons. [c=3x108m/s, h=6.6x10-34Js]   

SUMMARY: The teacher re-emphasizes on the key points again. 

ASSIGNMENT/HOME WORK:  Caesium has a work function of 3x10-19J. The maximum energy of 

liberated electrons when it is illuminated by light of frequency 6.7x1014Hz is? [h=6.6x10-34Js]   
 

 



 

 

EDUPODIA’S SCHEME OF WORK TO USE FOR LESSON PLANS 

 

FOR SCHEME OF WORK BY CLASS/SUBJECT AND TERM (To view any of the scheme of work in pdf, 

simply click on the subject to load the scheme work online. To view any of the scheme of work in Ms-Word, simply press 

down the Ctrl Key + Click to load the scheme online. All the scheme are clickable links). 

JSS1 SCHEME OF WORK 

JSS1 FIRST TERM SCHEME OF WORK 

English  Studies 

Mathematics 

Basic Science 

Basic Technology 

Agricultural Science 

Business Studies 

Cultural and Creative Arts 

Civic Education 

Christian Religious Studies 

Home Economics 

Music 

Physical and Health Education 

Social Studies 

Yoruba 

French 

Computer Science 

JSS1 SECOND TERM SCHEME OF WORK 

English  Studies 

Mathematics 

https://edupodia.com/first-term-jss1-english-scheme-of-work/
https://edupodia.com/first-term-jss1-mathematics-scheme-of-work/
https://edupodia.com/first-term-jss1-basic-science-scheme-of-work/
https://edupodia.com/first-term-jss1-basic-technology-scheme-of-work/
https://edupodia.com/first-term-jss1-agricultural-science-scheme-of-work/
https://edupodia.com/first-term-jss1-business-studies-scheme-of-work/
https://edupodia.com/first-term-jss1-cultural-and-creative-arts-scheme-of-work/
https://edupodia.com/first-term-jss1-civic-education-scheme-of-work/
https://edupodia.com/first-term-jss1-crk-scheme-of-work/
https://edupodia.com/first-term-jss1-home-economics-scheme-of-work/
https://edupodia.com/first-term-jss1-music-scheme-of-work/
https://edupodia.com/first-term-jss1-physical-and-health-education-scheme-of-work/
https://edupodia.com/first-term-jss1-social-studies-scheme-of-work/
https://edupodia.com/first-term-jss1-yoruba-scheme-of-work/
https://edupodia.com/first-term-jss1-french-scheme-of-work/
https://edupodia.com/first-term-jss1-computer-studies-scheme-of-work/
https://edupodia.com/second-term-jss1-english-scheme-of-work/
https://edupodia.com/second-term-jss1-mathematics-scheme-of-work/


 

 

Basic Science 

Basic Technology 

Agricultural Science 

Business Studies 

Cultural and Creative Arts 

Civic Education 

Christian Religious Studies 

Home Economics 

Music 

Physical and Health Education 

Social Studies 

Yoruba 

French 

Computer Science 

JSS1 THIRD TERM SCHEME OF WORK 

English  Studies 

Mathematics 

Basic Science 

Basic Technology 

Agricultural Science 

Business Studies 

Cultural and Creative Arts 

Civic Education 

Christian Religious Studies 

https://edupodia.com/second-term-jss1-basic-science-scheme-of-work/
https://edupodia.com/second-term-jss1-basic-technology-scheme-of-work/
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https://edupodia.com/second-term-jss1-business-studies-scheme-of-work/
https://edupodia.com/second-term-jss1-cultural-and-creative-arts-scheme-of-work/
https://edupodia.com/second-term-jss1-civic-education-scheme-of-work/
https://edupodia.com/second-term-jss1-crk-scheme-of-work/
https://edupodia.com/second-term-jss1-home-economics-scheme-of-work/
https://edupodia.com/second-term-jss1-music-scheme-of-work/
https://edupodia.com/second-term-jss1-physical-and-health-education-scheme-of-work/
https://edupodia.com/second-term-jss1-social-studies-scheme-of-work/
https://edupodia.com/second-term-jss1-yoruba-scheme-of-work/
https://edupodia.com/second-term-jss1-french-scheme-of-work/
https://edupodia.com/second-term-jss1-computer-science-scheme-of-work/
https://edupodia.com/third-term-jss1-english-scheme-of-work/
https://edupodia.com/third-term-jss1-mathematics-scheme-of-work/
https://edupodia.com/third-term-jss1-basic-science-scheme-of-work/
https://edupodia.com/third-term-jss1-basic-technology-scheme-of-work/
https://edupodia.com/third-term-jss1-agricultural-science-scheme-of-work/
https://edupodia.com/third-term-jss1-business-studies-scheme-of-work/
https://edupodia.com/third-term-jss1-cultural-and-creative-arts-scheme-of-work/
https://edupodia.com/third-term-jss1-civic-education-scheme-of-work/
https://edupodia.com/third-term-jss1-crk-scheme-of-work/


 

 

Home Economics 

Music 

Physical and Health Education 

Social Studies 

Yoruba 

French 

Computer Science 

JSS2 SCHEME OF WORK 

JSS2 FIRST TERM SCHEME OF WORK 

English  Studies 

Mathematics 

Basic Science 

Basic Technology 

Agricultural Science 

Business Studies 

Cultural and Creative Arts 

Civic Education 

Christian Religious Studies 

Home Economics 

Music 

Physical and Health Education 

Social Studies 

Yoruba 

French 

https://edupodia.com/third-term-jss1-home-economics-scheme-of-work/
https://edupodia.com/third-term-jss1-music-scheme-of-work/
https://edupodia.com/third-term-jss1-physical-and-health-education-scheme-of-work/
https://edupodia.com/third-term-jss1-social-studies-scheme-of-work/
https://edupodia.com/third-term-jss1-yoruba-scheme-of-work/
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https://edupodia.com/first-term-jss2-civic-education-scheme-of-work/
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https://edupodia.com/first-term-jss2-yoruba-scheme-of-work/
https://edupodia.com/first-term-jss2-french-scheme-of-work/


 

 

Computer Science 

JSS2 SECOND TERM SCHEME OF WORK 

English  Studies 

Mathematics 

Basic Science 

Basic Technology 

Agricultural Science 

Business Studies 

Cultural and Creative Arts 

Civic Education 

Christian Religious Studies 

Home Economics 

Music 

Physical and Health Education 

Social Studies 

Yoruba 

French 

Computer Science 

JSS2 THIRD TERM SCHEME OF WORK 

English  Studies 

Mathematics 

Basic Science 

Basic Technology 

Agricultural Science 

https://edupodia.com/first-term-jss2-computer-studies-scheme-of-work/
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Business Studies 

Cultural and Creative Arts 

Civic Education 

Christian Religious Studies 

Home Economics 

Music 

Physical and Health Education 

Social Studies 

Yoruba 

French 

Computer Science 

JSS3 SCHEME OF WORK 

JSS3 FIRST TERM SCHEME OF WORK 

English  Studies 

Mathematics 

Basic Science 

Basic Technology 

Agricultural Science 

Business Studies 

Cultural and Creative Arts 

Civic Education 

Christian Religious Studies 

Home Economics 

Music 

https://edupodia.com/third-term-jss2-business-studies-scheme-of-work/
https://edupodia.com/third-term-jss2-cultural-and-creative-arts-scheme-of-work/
https://edupodia.com/third-term-jss2-civic-education-scheme-of-work/
https://edupodia.com/third-term-jss2-crk-scheme-of-work/
https://edupodia.com/third-term-jss2-home-economics-scheme-of-work/
https://edupodia.com/third-term-jss2-music-scheme-of-work/
https://edupodia.com/third-term-jss2-physical-and-health-education-scheme-of-work/
https://edupodia.com/third-term-jss2-social-studies-scheme-of-work/
https://edupodia.com/third-term-jss2-yoruba-scheme-of-work/
https://edupodia.com/third-term-jss2-french-scheme-of-work/
https://edupodia.com/third-term-jss2-computer-science-scheme-of-work/
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https://edupodia.com/first-term-jss3-basic-science-scheme-of-work/
https://edupodia.com/first-term-jss3-basic-technology-scheme-of-work/
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Physical and Health Education 

Social Studies 

Yoruba 

French 

Computer Science 

JSS3 SECOND TERM SCHEME OF WORK 

English  Studies 

Mathematics 

Basic Science 

Basic Technology 

Agricultural Science 

Business Studies 

Cultural and Creative Arts 

Civic Education 

Christian Religious Studies 

Home Economics 

Music 

Physical and Health Education 

Social Studies 

Yoruba 

French 

Computer Science 

JSS3 THIRD TERM SCHEME OF WORK 

English  Studies 
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Mathematics 

Basic Science 

Basic Technology 

Agricultural Science 

Business Studies 

Cultural and Creative Arts 

Civic Education 

Christian Religious Studies 

Home Economics 

Music 

Physical and Health Education 

Social Studies 

Yoruba 

French 

Computer Science 

SS1 SCHEME OF WORK 

SS1 FIRST TERM SCHEME OF WORK 

Mathematics 

English Language 

Book keeping 

Biology 

Chemistry 

Civic Education 

Agricultural Science 
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Commerce 

Christian Religious Studies 

Data Processing 

Economics 

Food and Nutrition 

Financial Account 

French 

Further Mathematics 

Geography 

Government 

Literature in English 

Physics 

Yoruba 

SS1 SECOND TERM SCHEME OF WORK 

Mathematics 

English Language 

Book keeping 

Biology 

Chemistry 

Civic Education 

Agricultural Science 

Commerce 

Christian Religious Studies 

Data Processing 
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SS2 SCHEME OF WORK 
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SS2 THIRD TERM SCHEME OF WORK 
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