Radioactivity Worksheet





Name ____________________________

Beta (() particle decay





Period _____ Date __________________
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Identifying products of a beta radiation reaction.  In beta particle decay, an unstable neutron (with no charge) emits an electron (called a beta particle) and becomes a positively charged proton.  Thus the mass number remains the same (there are still the same total number of protons and neutrons), but the atomic number increases by one because there is now one more proton.  The new atom belongs to the element one place to the right on the periodic table.  Note that the beta particle, which is an electron represented by the formula    e, does not originate from the electron cloud surrounding the nucleus, but is produced within the nucleus from a neutron.
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For instance, when one of the 8 neutrons in    C converts to a proton (while releasing an electron), the atom will then have 7 neutrons and 7 protons.  Using the periodic table, we see that an atom with an atomic number of 7 is a nitrogen atom.  The equation represent this reaction is:
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C   (       N  +     e

Note that the mass numbers and atomic numbers balance on the two sides of the reaction arrow.  

(14  =  14  +  0  and  6  =  7  +  -1)

Determine the mass number and atomic number of the following isotopes after they have emitted a beta particle and use the periodic table to identify the remaining particle.
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a.
Pb     (      e   +    
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b.         Cu   (       e   +
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c.         U   (        e   +
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d.         Np  (        e  +

Beta radiation is stronger than alpha radiation but can be stopped with wood, aluminum foil, or thick clothes. 

Gamma radiation: the 3rd type of radiation

Gamma radiation is electromagnetic radiation, very similar to X-rays.  Gamma rays have no mass and no electrical charge and the emission of only gamma radiation does not alter the atomic number or mass number of an atom.  Gamma radiation is often emitted along with alpha or beta radiation.

Gamma radiation is the most powerful and dangerous and can easily pass through wood and the human body and can only partially be stopped by several feet of concrete or several inches of lead.

Comparing alpha, beta and gamma radiation
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Type
	What's emitted
	mass # change
	atomic # change
	periodic table change
	strength
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alpha
	helium nucleus    He
	-4
	-2
	2 places left
	weak

	beta
	electron     e
	none
	+1
	1 place right
	stronger

	gamma
	electromagnetic ray
	none
	none
	none
	strongest


� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���








[image: image16.wmf]14

6

[image: image17.wmf]14

7

[image: image18.wmf]0

1

-

[image: image19.wmf]0

1

-

[image: image20.wmf]210

82

[image: image21.wmf]0

1

-

[image: image22.wmf]66

29

[image: image23.wmf]239

92

[image: image24.wmf]239

93

[image: image25.wmf]4

2

_1009905834.unknown

_1009905945.unknown

_1009906853.unknown

_1009906890.unknown

_1009906810.unknown

_1009906467.unknown

_1009906516.unknown

_1009905908.unknown

_1009826364.unknown

_1009737458.unknown

