Name: _________________________________________

Date: ___________________

Student Activity- Nuclear Equations

Nuclear reactions are going on all around us.  Using correctly balanced equations is important when trying to understand nuclear reactions.  All equations need to be balanced to conform to the laws of conservation.  Both mass number and electrical charge must be conserved.  First you need to familiarize yourself with the different types of nuclear radiation.
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= a helium nucleus, also known as an alpha particle
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 = an electron, also known as a beta particle when emitted by a nucleus

[image: image1.wmf]He

4

2


[image: image3.wmf]e

0

1

-

= a positron or antielectron is the antiparticle or the antimatter counterpart of the 

             electron. 
   0n = a neutron, found in the center of an atom, can be emitted as radiation

   = a gamma particle, or gamma ray, has no mass and no charge, is the most powerful 

and dangerous type of radiation.
To show the composition of atoms, scientists use the notation shown below. 
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1. How many protons and neutrons are in a uranium-238 atom?
​​​​





protons

and 


neutrons
2.  When uranium undergoes alpha decay, an alpha particle is released from its nucleus. 


How many protons and neutrons does the uranium atom lose? 





protons

and 


neutrons

3. What will be the new mass number and atomic number after decay?


Mass #:



and 

Atomic #:



4.  The nuclear equation below shows the result of uranium undergoing  alpha decay.  Note that Uranium-238 has now transformed into a new atom, Thorium-234.  This spontaneous decay of an isotope into a new element is called natural transmutation.
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The following are two nuclear reaction equations.  They show the spontaneous decay of the radioactive isotopes, francium-220 and nitrogen-16:
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5.  What are the products of francium-220 decay?  Write the names of the products.
6.  What are the products of nitrogen-16 decay?  Write the names of the products.
7.  By examining the equations in the model, show that the mathematical relationship between the total mass number of the reactants and the total mass number of the products are equal.  






Mass of Reactants
 :
   Mass of Products



Francium Decay
    220
 

 :
   ________ +  __________



Nitrogen Decay
     16


 :
   ________ +  __________
8.  By examining the equations in the model, show that the mathematical relationship between the total charge of the nuclei in the reactants (the atomic number or number of protons) and the total charge of the nuclei in the products are equal.  




Reactants
  :

Products

Francium Decay
     +87
  
  :
    ________ +  __________

Nitrogen Decay
     + 7
 
  :
     ________ +  __________
The  nuclear equation shown below is a Beta Particle Emission.(or Beta Decay)  Note that this

is another spontaneous decay of an isotope into a new element  (natural transmutation).
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9.  Compare what happens in an alpha decay and a beta decay.  What happens to the mass number and atomic number of an atom undergoing each type of decay?  (Be specific.  Include how much of an increase or decrease).

In an Alpha Decay:  




In a Beta Decay:  


The Mass # 

   

     

The Mass # 

   



The Atomic #



               
The Atomic # 

   

The  nuclear equation shown below is a Positron Emission (or Positron Decay)  Note that this
is another spontaneous decay of an isotope into a new element  (natural transmutation).
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10.  What happens to the mass number & atomic number of an atom undergoing 

positron emission?


The Mass # 

   

     



The Atomic #



               

11.  Using the laws of conservation, determine the identity of X in the equations below.  Refer to 

the periodic table as needed.


222Rn

       eq \a(4,2) He     +     X


X = ____________________
14C

      eq \a(0,-1) e       +     X


X = ____________________
37K

       X        +    37Ar 


X = ____________________

12.  Write the balanced nuclear equation for the decay of Srontium-90 that gives off beta 

emissions.

(Note: Strontium is Sr)
Below is a graph showing the number of neutrons versus the number of protons for all stable naturally occurring nuclei.  The dotted area is the area of stability.  The solid line represents a neutron to proton ratio of 1:1.  Note that not every stable isotope has a 1:1 proton to neutron ratio.  Usually heavier atoms need to have a neutron to proton ration of about 1:1.5 to be stable.  When the neutron to proton ratio of an isotope is not found within 1 and 1.5, the isotope is unstable and will be radioactive.  It will then undergo some type of natural transmutation (spontaneous decay).




    Stability Curve for Isotopes
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13.  The change of U-235 to Pb-206 is used in the dating of geologic formations.

Why is U-235 unstable?  
_________________________________________________________________

_________________________________________________________________
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