 Science 10 – Chapter 7.3 – Nuclear Reactions        
  Name:________________   Date:___________________
Nuclear Reactions – Fission vs Fusion
· Nuclear fission and fusion are processes that involve ___________________________________________.
· Fission = ______________________________________________
· Fusion = ______________________________________________
· ______________________________  used to produce power comes from ______________________.
· [image: image1.wmf]0

1

n

Nuclear Fission is the ______________________________________________________________ , some sub-atomic particles, and energy.

· A heavy nucleus is usually unstable, due to many positive protons pushing apart. 
· When fission occurs:

1. __________________________.
2. __________________________.
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Nuclear reactions are different than chemical reactions.

· In chemical reactions, ____________________________, and energy changes
 are relatively small.

· There are _________________________________ in chemical reactions.
· In nuclear reactions, the actual _____________________________________.
· Protons, neutrons, electrons, and/or gamma rays can be ___________________________. 
· Small changes of mass = ____________________________________
· Natural radioactive decay consists of the release of alpha, beta and gamma radiation.
· Scientists can also ___________________________________with alpha, beta and gamma radiation.
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· The rules for writing these equations 
are the same as earlier nuclear equations
· Mass numbers ________________________________________________________
· _____________________________________on both sides of the equation
· It is much easier to crash a neutral neutron than a positive proton into a nucleus to release energy.

· Most nuclear fission reactors and weapons use this principle.

· A neutron,  [image: image16.png]


    , crashes into an atom of stable uranium-235 to create unstable uranium-236, which then undergoes radioactive decay.

· After several steps, atoms of krypton and barium are formed, along with _______________________

 and ___________________________________.
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· Once the nuclear fission reaction has started, it can ____________________________.
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The neutrons released in the induced reaction can _____________________________________on other uranium-235 atoms.
· This ________________________ can quickly get out of control.

· Nuclear reactors have 
complex systems to ensure the




chain reaction stays at _________________.
· An _______________________________ can result


in a violent ______________________________________.
· ___________________________ are created using this concept.

· Nuclear Fusion = ________________________________________________________________________.
· In the core of the Sun, ______________________________________ join under tremendous ______ 
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and __________________________ to form a helium nucleus.
· When the helium atom is formed, _____________________________________________________.
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· Scientists ____________________________________________________________ to harness the energy of nuclear fusion.

· So-called “cold fusion” would occur at temperatures and pressures that could be controlled. 

1. Which of the following is the best description of nuclear fission?
a.   Fission, used for all nuclear power generation in the world, involves joining two light nuclei to form a larger nucleus and to release massive amounts of energy
b.  Fission, used in all nuclear weapons and nuclear power generators in the world, involves joining two light nuclei to form a larger nucleus and to release massive amounts of energy
c.   Fission, used for all nuclear power generation in the world, involves splitting one large nucleus into two smaller nuclei + subatomic particles + energy
d. Fission, used in all nuclear weapons and nuclear power generators in the world, involves splitting one large nucleus into two smaller nuclei + subatomic particles + energy
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2. Examine the following equation.



Which of the following statements best describes the equation shown above?
a.   This is the nuclear equation for fission. This reaction occurs in nuclear power reactors, provides most of the explosive force in nuclear weapons, and produces safe products that are not radioactive
b. This is the nuclear equation for fusion. This reaction occurs in the sun, provides most of the explosive force in nuclear weapons, and produces dangerous radioactive products that require careful disposal and storage
c.   This is the nuclear equation for fusion. This reaction occurs in the sun, provides most of the explosive force in nuclear weapons, and produces safe products that are not radioactive
d. This is the nuclear equation for fission. This reaction occurs in nuclear power reactors, provides most of the explosive force in nuclear weapons, and produces dangerous radioactive products that require careful disposal and storage
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3. Consider these particles taken together:



What is the most likely missing particle in this reaction?
a.   Uranium-235


c. Plutonium-240
b. Neptunium-238


d. Americium-241
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4. Consider these particles taken together:



What is the most likely missing particle in this reaction?
a. Americium-241


c. Plutonium-240
b. Uranium-235 


d. Neptunium-238
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5. What is the missing daughter nucleus in this equation?

a. Antimony-119



c. Indium-120
b. Tin-119 



d. Hydrogen-1
6. When discussing nuclear power plants, the problem of nuclear waste always arises as a potential problem. The waste must be handled very carefully, and currently the only method for dealing with the waste is to bury it is deep, underground, stable rock formations.

What is nuclear waste?
a.   Rods which contain spent uranium pellets, radioactive daughter particles, and neutron-absorbing materials
b.  Leftover uranium, in addition to excess neutrons
c.   Water used to create steam that drives the turbines in the power plants
d. Daughter nuclei remaining from the nuclear fusion reactions
7. Why have scientists been working for more than 50 years to try to create nuclear fusion power plant?
a.   If the sun ever burns out, scientists would have the same form of energy here on Earth to keep life on the planet alive
b. Nuclear fusion produces huge amounts of energy with little or no hazardous wastes
c.   There is excess hydrogen in our atmosphere that fusion reactions would use up
d. Nuclear fusion reactions are much easier to create in a chemistry lab than nuclear fission reactions[image: image3.png]
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