
Unit two lesson 3 

Radioactivity & nuclear energy  
 



 
 

Introduction : The structure of the atom : 
The atom consists of a nucleus which 

contains protons & neutrons. 

The nucleus is surrounded by electrons. 

Most of the mass of the atom is 

concentrated in its nucleus. 

Chemical reactions occur by outer electrons 

– nuclear reactions due to change in number of 

protons and neutrons in nucleus. 

Nuclear energy originated due to nuclear binding 

force which binds neutrons & protons in the 

nucleus to overcome the repulsion between 

protons in the nucleus. 

The nuclear energy is stored in the atom's 

nucleus 

The discovery of radioactivity: 
The French scientist Henry Becquerel discovered the 

emission of invisible rays from uranium. The rays penetrated 

solid objects 

Definition of radioactivity phenomenon; 

It is a spontaneous decaying of atom's nuclei of radioactive 

elements in nature attempt to achieve a more stable 

composition 

Radioactive elements:  

they are elements whose nuclei has number of neutrons 

more than the number requierd for its stability 

 Examples of radioactive elements 

: Radium – Uranium – Cesium – Polonium – Selenium – 

Rubidium – Zirconium.  



 

 

Radiation of nuclei of radioactive elements 

Alpha – Beta particlas – Gamma radiations 

Radioactivity occurs either naturally or artificially: 

 Natural radioactivity Artificial 

radioactivity 

Definition It’s the radiation 

produced from 

radioactive element in 

nature. 

It’s the radiation 

released during nuclear 

reaction or nuclear 

bomb 

Occurrence In nature (example the 

rocks of the earth 

In the nuclear reactor, 

nuclear bomb 

Radioactive elements Rubidium, selenium, 

zirconium . 

Uranium. 

 

Dr. AlyMoustafaMosharafa. 

Is Egyptian scientist described by Einstein (one of greatest 

physicists in the world). He has great theories in fields of 

atom and radiation helped in making atomic bomb. He 

called necessity of exploiting atom and radiation for 

benefit of humanity 

Peaceful uses of nuclear energy :  

1- The medical field: diagnose & treat diseases like cancer.  



2- The agricultural field: kill & eliminate pests & improve plants races. 

3- The industrial field: 

Convert sand to silicon sheets used in 

manufacturing computer processors. 

Programmed electric circuit used in 

electric appliances. 

Finding defects in manufactured 

products. 

4- Generating electricity:The nuclear 

energy used to heat water to produce 

steam to turns turbines to generate 

electricity. 

 

In space exploration 

:radioactive materials as nuclear fuel for rockets. 

Drilling for petroleum oil & underground water. 














1- Natural radiation sources: 

A- Natural radioactive elements on earth. 

B- Cosmic radiation comes from outer space. 

2- Artificial radiation sources: due to 

A- Explosion of nuclear bombs. B- Nuclear reactors 

Nuclear reactors.  



An example: In 1986 the Chernobyl nuclear reactor in Russia exploded makes 

atomic cloud by rain it pollutes soil and 

plants Cows & sheep feed on polluted 

plants. Their milk & meat will polluted . 

The elements were found in food 

after Chernobyl accident are:  

Iodine and Cesium isotopes which 

resulted from decaying nuclear fuel 

(Uranium-235). 

 

 

Isotopes: atoms of the same element with 
the same number of protons and with different number of neutrons. 
 

The radiation effect on the human body: 
 
1- Exposure to a large does of radiation for a short time 

Damage: Bone marrow – Spleen - Digestive system - Central nervous system. 
o Bone marrow: responsible for formation of red blood cells whose number 
decreases cause: feeling of being sick- sore throat- vertigo and diarrhea. 
 

2- Exposure to a small doses of radiation for a longtime ( months or 

years) causes 

a- Physical effects : they are changes appear on living being as skin cancer 

 

 

 

 

 

 

 

b- Genetic effects : change in the sex chromosome composition results in 

abnormal births.  

 



 

 

 

C- Cellular effects: lead to destroying cells. If chemical composition of Hemoglobin 

changes: it becomes incapable of carrying oxygen 

 

 

sievert: measuring  

unit for radiation. The maximum safe 

dose of nuclear radiation should not exceed  1 milli Sievert per year 

*Protection from radiation pollution: 
 1-Avoid exposed to nuclear radiation that maximum safe doses  
. 2-workers with radioactive elements in labs should wear radiation 
protective gloves & masks 
 
. 3-follow precautions with radioactive wastes away from underground 
water path, earth quakes, volcanoes & animals.  
 
4-Nuclear wastes of weak & medium radiation (surrounded by cement layer 
& placed in ground) while strong radiation (cooled by water & placed in 
deeply buried in ground away from inhabited areas) 
.  
5-Make laws for nuclear plants to cool the hot water before throwing in 
seas & lakes.  



 


