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7. (10 points)

Consider the following nuclear fusion reaction | that uses deuterium as fuel.

37 H)—-)zHe+1H+0n
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(a) Determine the mass defect of a single react10n gLven the fo]lowmg information. " :
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(b) Determine the energy in Joules released durmg a single fusmn reactlon
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GO ON TO THE NEXT PAGE.
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() The United States requires about 1027 per year to meet its energy needs. How many deuterium atoms
would be necessary to provide this magnitude of energy?
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(d) Assume that 0.015% of the hydrogen atoms _m\sea*_gv_z}g‘,(ﬁ_zmware deuterium.The atomic- mass-number of
oxygen is 16. About how many kilograms of seawater would be needed | per year to prov1de the hydrogen
fuel for fusion reactors to meet the energy needs of the Umted States?

gl
\W\,O\UFHL

kel vmkmks of cnunter . (Ract Cf)

%E%;%ﬁ%%ﬁiJ‘7fmﬁﬁmJ

7: l ‘Eﬂ\[[D el
o\m&%g

- 4,79 l mle?HOxOOu‘Mj/
8¢%x J

o GO ON TO THE NEXT PAGE.
-17-



7. (10 points)

Consider the following nuclear fusion reaction that uses deuterium as fuel.

3(}H) » 3He + [H + fn

(a) Determine the mass defect of a single reaction, givén the following information. SN

2H=20141u %He=40026u lH=10078u Ln=10087u
b= () =L (30D + ((H) o n )]
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(b) Determine the energy in Joules released durmg a single fusion reaction.
| o o ¥ AL 5‘»«,\/*(@3“\) ( A31.SHA sﬂw«? _E Ll o?Ma/

AT RARS AT O S ' GO ON TO THE NEXT PAGE.

-16-




Ac) The United States requires about 102°T per year to meet 1ts energy needs. How many deutenum atoms
would be necessary to provide this magmtude of energy?
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@ Assume that 0.015% of the hydrdgen.atoms in seawater (H,0) are deuterium. The atomic mass number of
oxygen is 16. About how many kilograms of seawater would be needed per year to provide the hydrogen
fuel for fusion reactors to meet the energy needs of the United States?
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