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Science 10 – Chapter 7 - Radioactivity           Name:________________   Date:___________________
7.1  Atomic Theory and Radioactive Decay

Introduction to radioactivity and the 3 types of Nuclear Radiation

Natural background radiation exists all around us.

· This radiation consists of ________________________________ or ___________ being emitted from a variety of materials.

· Like the sun, radio stations, electronic devices, _________________________________lights etc
· Being exposed to radioactive materials can be beneficial or harmful

	Beneficial (GOOD) Radiation

Exposure
	Harmful (BAD) Radiation Exposure

	· Radiation therapy (_______________________)
· Electricity generation (____________________)
  
	__________________________________________
· Can cause _______________________

·  Skin cancer from _____________________
· Cancer from ________________________
· Can cause ________________________________
· Radiation affects and __________________ in our body cells and then causes mutations in offspring


What is Radiation???
Radioactivity (radiation) is the _____________________________________________________
· When atoms lose high energy particles and waves, ______________________________________ can be formed

· High energy waves and particles are called ‘radiation’ when they ______________________________
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Why are some nuclei radioactive?
-Note: Radioactive = ___________
-Recall the structure of an atom. 
-What lives in the nucleus? ____________ & ____________
 Repulsive and Nuclear Forces

-The nucleus is full of positive _____________________
-Like charges want to repel= ___________________ FORCE
-Fortunately the neutrons are there to help hold the nucleus together= _______________ FORCE
-Sometimes there are not enough _______________ in the nucleus.
-This means the ___________________ between repulsive forces and nuclear forces is off! 

Unstable Nuclei

-If the forces do not balance, the nucleus will make adjustments by _________________ out particles or energy out of 
their nucleus. This is called ________________________
The Electromagnetic Spectrum:
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The ___________________________________ of the radiation (ie. the ___________________

___________________________) = The more ______________________________ is for you!

Isotopes and Mass Number
_______________ are different atoms of the ________________element, with the difference between the two atoms being the number of _____________ in the nucleus, the number of protons is the _____________.
· Isotopes have the same number of _______________ and therefore the same ________
___________________  as each other

· By having different numbers of ___________________, isotopes have different _______
_________________ (protons + neutrons)

· Isotopes are written using standard atomic notation

· [image: image8.png]Table 7.3 Properties of Alpha, Beta, and Gamma Radiation

Property Alpha Radiation | Beta Radiation | Gamma Radiation
symbol aor e oBor % o
Composition Alpha particles Beta particles High-energy

electromagnetic
radiation
Description of Helium nuclei, Electrons High energy rays
radiation e
Charge 2+ - 0
Relative Blocked by paper Blocked by Partly or
penetrating metal foil completely blocked
power or conarete by lead
Table 7.4 Summary of Radioactive Decay Processes
Alpha Decay Beta Decay Gamma Decay
Particle emitted aor e por % &
Change in mass Decreases by 4 No change No change
number of
starting nudleus
Change in Decreases by 2 Increases by 1 No change
atomic number of

starting nucleus




________________________  ,  ________________________  &  __________________
· Potassium has 3 isotopes:
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Calculating Neutrons:                                           Mass Number – Atomic Number
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______________________

       ______________________








 # of neutrons

Radioactive Decay

Unlike all previously discovered chemical reactions, radioactivity sometimes resulted in the ____________________ _____________________________________________________________________________________

· Radioactivity results from an atom having an ___________________________________
· When these __________________________________________________, decay occurs

· Radioactive decay releases energy from the nucleus as radiation

· Radioactive atoms release energy until they become stable, often ________________________________
For example: uranium-238 (parent nucleus) decays in several stages until it finally becomes lead-206 (daughter nucleus)
       -    An atom may have only certain isotopes that are radioactive.  These are called __________. ______ is an example.   
Three Types of Radiation

When atoms are unstable, they break apart to become new, more stable atoms and release radiation...  There are 3 types that can be released:

1. _______________________________________________  -  α

2. _______________________________________________  -  β

3. _______________________________________________  -  γ

Alpha (α) Radiation 

Alpha radiation is a stream of alpha particles, α.

· Alpha particles are the same as a helium atom so we represent α radiation as: _________________
· Because it has _________________________, it has a charge of 2+
· The release of alpha particles is called _________________________
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Alpha particles are ________ and _____________________________ much less than the other forms of radiation. A sheet of paper will stop an alpha particle

· For example:   

You try:       225Ac   (      87Fr +      He
Beta (β) Radiation
Beta radiation is a stream of beta particles, β.

· Beta particles are the ___________________________________________.  So we represent β radiation as: _________________________
· Beta decay occurs when a _______________ changes into a ______________ + an ________________.  The proton stays in the nucleus and the electron is released.
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Beta particles are ________________________________________.   A sheet of aluminum foil will stop a beta particle

· For example:

You try:       80Hg   (      201Tl +      β
Gamma (γ) Radiation

Gamma radiation, γ, is a ray of high energy, short-wavelength radiation.

· Gamma radiation has ____________________ and ______________________
· Gamma radiation is the ____________________________________  form of electromagnetic radiation

· Gamma decay results from energy being released from a high-energy nucleus, it is shown by: 

· It takes _________________________________ or _______________ to stop gamma rays

· Sometimes reactions can release more than 1 type of radiation

· For example:   Uranium-238 decays into an __________________ and also releases _________________ 

· For example:
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Uranium is releasing an Alpha particle and Gamma Radiation
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Nickel is decaying and giving off just Gamma Radiation

· Notice – no change in atomic mass or number!
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Potassium-39 Potassium-40 Potassium-41
Protons (nucleus) 19 19 19
Neutrons (nucleus) 20 21 2
Electrons (in shells) 19 19 19




Review:
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Try!
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