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Key:  ( ( )  =  You know the topic very well


( + )  =   Your familiar with the topic


( 0 )   =   You've never heard of the topic

Radioactive Decay

· Directions: Place a check mark ( ( ) next to the statement that you agree with or leave the space blank if you disagree with the statement.

_____  ( 1 )  If the nucleus of an atom emits electromagnetic radiation the 

atom underwent radioactive decay.

_____  ( 2 )  An unstable atom that undergoes radioactive decay is called a 

radioactive nuclide.

_____  ( 3 )  All of the elements listed after lead (Pb) on the periodic table 

are radioactive.

_____  ( 4 )  A helium ( He+2 ) cation can be described as an alpha ( ( ) 

particle.

_____  ( 5 )  An unstable nucleus that emits an electron has underwent 

beta ( ( ) decay.
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160

 0

_____  ( 6 )    Hg   ------->
   Au   +       (      is an example of


80


79

+1          positron emission.  

_____  ( 7 )  The nucleus of an atom can capture an inner electron.

_____  ( 8 )  Gamma rays are a form of electromagnetic radiation that have 

higher energy and a longer wavelength than visible light.

_____  ( 9 ) A balanced nuclear reactions atomic and mass numbers must
                    be equal on both sides of the yield sign.
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UNIT 8

Chemical reactions involve the electrons of

atoms. However, the nuclei of many atoms also

react. The nuclei of these atoms are unstable

and spontaneously break apart. In some cases,

nuclei of atoms combine to produce a larger
atom. Both processes are examples of nuclear
changes. Nuclear changes are easier to
understand than chemical changes because
only 2 few types of nuclear changes occur.

R.uhomctnve Decay

e

One type of nuclear change is the spontaneous change of an

unstable nucleus to form 3 more stable one. This change is

called radioactive decay, or radioactivity. Radioactivity is
nuclear change that involves the retease of particles o energy

in the form of electromagnetic waves, or both.

Radioactivity can involve the release of an alpha particte.
The symbol for an alpha particle is usually written either as a,
the Greek letter alpha, or as §He. The latter symbol indicates

that an alpha particle is composed of two protons and two
neutrons, just like the nucleus of a helium atom. With two

protons, the charge on an alpha particle is 2*. The following
equation shows how the nucleus of a uranium-238 atom breaks

2part to produce an atom of thorium-234 by emitting an
alpha particle.
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Radioactivity can also involve the release of a beta

particle. The symbol for a beta particle is usually written

either a5 B, the Greek letter beta, or as _fe. The Latter symbol
indicates that a beta particle is an electron and therefore has
2 1 charge. The following equation shows how 2 carbon-14

atom emits a beta particle to produce an atom of nitrogen-14.

1 1y .0
Hs N e de

P ——— -—

Nuclear Chemistry

* Another type of radioactivity involves the release
of a positron, The symbol for a positron is usually
wiitten either as B* or as Je. The latter symbol
indicates that a positron is an antiparticle of an
electron, as indicated by the 1+ charge. The following
equation shows how an atom of chromium-49 forms
an atom of vanadium-49 by emitting a positron.

Ho —Hvede

When an unstable nucleus decays, it often
also releases energy in the form of high-energy
electromagnetic waves. The symbol for-this energy
s written as y, the Greek letter gamma. This symbol
represents the gamma rays, of the high-eneray waves
emitted during a nuclear decay process. The following
equation shows that carbon-14 emits gamma rays in
addition to a beta particle when it forms nitrogen-14.
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1 you look at all the nuclear equations that have
appeared so far, you will notice that they are
balanced. Like chemical equations, nuclear equations
must also be balanced. Nuclear equations are-balanced
50 that the sum of the mass numbers (superscripts)
an one side of the equation always equals the sum of
the mass numbers on the other side of the equation.
Likewise, the sums of the atomic numbers of nuclear
charges (subscripts) on each side are equal. For
example, the following nuclear equation is balanced
for both mass and nuclear charge.
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TYPES OF RADIOACTIVE DECAY 

· The following table lists some common types of radioactive nuclide emission.

Radioactive Nuclide Emissions

    Type                      Symbol
      Charge               Mass (amu)
        4

●                                  He




              4.00260

        2
____________________________________________________________________________________________________________

●  Beta particle

  


- 1

          0.0005486
____________________________________________________________________________________________________________
●  



  γ

          0

               0.00
____________________________________________________________________________________________________________
                                    1

●                                    P                                                      1.007
                                  +1

____________________________________________________________________________________________________________
●  Neutron                                               0                            1.007
____________________________________________________________________________________________________________
                                     0

●                                     e                                                 0.0005486
                                    -1

____________________________________________________________________________________________________________

●    Positron                                          +1                        0.0005486
____________________________________________________________________________________________________________

NUCLEAR REACTIONS / RADIOACTIVE DECAY
· Predict and name the missing particle for the following nuclear reactions.  

                                                                                   Particle Type

      42                                          42
1.       K   (                         +       Ca   

      19           __________           20                    ________________
     235                                      231
2.        U   (                 +              Th
       92           __________         90                    ________________ 
     239               4    +2
3.       Pu   (       He       +     

      94                 2                __________           ________________
                                3            4
4.                        +    H   (    He
     __________       1            2                     ________________
         6                                        4  +2        3
5.       Li   +                          (    He    +     H
         3          __________           2             1       ________________
       13                                         13
6.       N   (                          +      C
        7            __________           6                     ________________
         9                                       6              4   +2
7.       Be   +                     (       Li   +       He
        4          __________          3              2        ________________
        11                                       11

8.       C   +                         (       B

         6         __________            5                      ________________
                                                                                   Particle Type

       14              14            0   -1
9.       C   (         N   +        β     +
        6                 7            -1          __________      _____________
       238           4   +2                                   241  
10.        U   +     He     (                        +       Pu
         92           2                __________        94        _____________                         
     233            229
11.      U  (        Th   +     

       92              90           __________                      _____________

         43           43 
12.       K   (     Ca   +  
         19           20          __________                        _____________  
         22                                         22       

13.       Na   +                        (       Ne    

         11          __________           10                        _____________  
         37                                      37

14.       K   (                       +        Ar 

         19          __________         18                          _____________

      206            0  -1          4  +2      
15.       Pb   +     β       (    α       +                            
        82            -1              2           __________         ____________
           1                                         0  -1
16.        n   (                         +       β 

           0           __________         -1                         _____________

      235                            142        91          1   
17.      U  +                (      Ba  +   Kr  +  3 n    

        92      ______           56         36          0            _____________
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Predict the products of the following nuclear reactions.

@K - %6 +
2. Py — fHe +

3 U - + 2

4 H +3H -

5 4L+ in > 4He +

6. ZAI ;v;He - % s

7. Be + H — + gHe
8. YK — te +

9. + In - '2Ba + IKr + 30

2 e )
10. 33U + jHe + N
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                                                                        Type of Particle/Substance
       232                                        228

11.       Th   (                         +       Ra   

        90           __________           88                  ________________

       232               4  +2                 

12.        Th   (      α       +            

         90               2                __________          ________________
     228                                       228
13.       Ra   (                        +       Ac     

      88             __________         89                    ________________

                                  4  +2         220
14.                        +    He     (       Rn
     __________         2                 86                   ________________

       40                                       40   

15.       K   +                         (      Ca
       19         __________          20                      ________________

         13                                         13
16.       N   (                          +      C

          7          __________             6                   ________________

      210                                       210           
17.        Bi   +                       (         Pb

        83          __________            82                  ________________

                                     1            0   -1
18.                          (     H   +      β
      __________           1           -1                      ________________
        1                                        4

19.    H   +                         (     He

        1         __________           2                        ________________
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Lab Experiment 48: Electron Probability

* Introduction: According to modern atomic theory, we cannot be sure of
the exact location of electrons in an atom. We predict that electrons will
be relatively close to the nucleus (because the electrons are negatively
charged and the nucleus is positively charged). However, we discuss the
"location" of an electron in terms or probability instead of an exact
position.

* Purpose: In this activity you will construct and analyze a probability
map using a dart and dartboard.

* Materials
Safety goggles Target
Darts Cardboard
Graph paper Tape

* Safety

. Safety goggles must be worn in the laboratory at all times
2. Be careful to drop the darts toward the target on the floor. Nobody
should ever be in the path of a dart.

¢ Procedure

1. Tape the target to the center of the cardboard, place it on the floor, and

tape this to the floor.

2. Drop the dart from shoulder height trying to hit the center of the target.
Your partner should retrieve the dart and mark the position of the hit with
asmall "x" (don't count drops that fall outside the largest circle).

. Repeat this procedure 49 more times for a total of 50 drops.

4. Count the number of hits in each ring and record this number in the data

table provided.

5. Switch partners and repeat steps 2, 3, & 4.

w




[image: image4.png]* Data Table: Calculate the number of hits per unit arca in the last column.

[ Average distance | Areaof | Number of | Number of hits
Ring | from target ring | hitsinthe | per unit area
| Number | _center (cm) | (em) ring_ | (hits/em?)
1 Y X!
2 15 | 94 B
3 25 160 | i
4 35 22.0 | =
5 45 280
6 55 | 350
7 | s 410
8 7.5 a0 |
9 85 530 | ! )
|10 9.5 600 | § N |

* Analysis and Conclusions:
Ta. Construct a graph of the number of hits (electrons) per unit area vs.
average the distance from the center (aweleus).
b. Which ring has the highest probability of finding a hit (electron)?

¢. Which ring has the lowest probability of finding a hit (electron)?

d. What can you attribute this to?

2a. Construct a graph of the number of hits (electrons) vs. the average
distance from the center (nucleus).
b. What s the relationship of hits to average distance dependant upon?
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UNIT 8%\ ; Nuclear Chemistry Puzzle

Use the clues to unscramble the letters to form a word. Then, unscramble all the
circled letters to get the answer to the question.

1. sinosif—breaking apart of a large nucleus
~_0___0O_
2. falshevil—5715 years for carbon-14 and only 8.02 days for fodine-131
O 00
3. cadey—what radioactive isotopes naturally do
O___.0
4. dancelab—how all nuclear equations must be

O

5. tarpallaphice— ¢He

Q_0

6. mulehi—the sun makes it by fusion
7. tripsoon—electron with a positive charges

——__00_

8. Word that some people find frightening E -





