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Adam Johnston

Multiple choice: EBach question is worth 3 points.

1. A *He nucleus is very stable (i.e., it does not decay spontaneously) compared to most other nuclei. This tells us that the
value of BE/A must be compared to other nuclei,

(A)-u'gh B. low C. There’s no way to answer this with the information given.

2. In g fusion reaction, the total mass of the products must be

A. the same as the | B. greater than the @ than the E. There is no way
original materials. | original materials. priginal materials. to predict this.

D. none of these

3. In a fission reaction, the total mass of the products must be

A. the same as the | B. greater than the 8s than the E. There is no way
original materials. | original materials. inal materials. to predict this.

D. none of these

4. A sample of nuclei are desctibed in terms of a “half life.” What is this?

A. The time it takes e time ittakes | C.Halfthe time it | D. Half the time it
for all nuclei to 57 half the nuclei to | takes for all the nuclei| takes for half the E. 42
decay. decay. to decay. nuclei to decay.

5. In particle physics, particles are responsible for forces. Forces that reach out infinite distances must be attributed to
particles with

A. infinite mass, ro mass. C. infinite D. zero wavelength. E. Two answers
wavelength. are correct.

6. On its way from Sun to Earth, 2 neutrino changes. Therefore, it must expetience some amount of time from its own
reference frame, Therefore, it must

l ve afinite | B.haveaninfinite | (o o0 00 ace D. 42 E. 42
mass. mass.
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SITUATION L Falling to pieces

A. {10 points] In the sun, the first step in the proton-proton cycle is to fuse two hydrogen nuclei together into a more massive isotope
of hydrogen. Write out this specific reaction, including all of the appropriate products.
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B. [10 points] Calculate the energy released in the process in the followmg, reaction: #+ U — 857+ ™ Xe+3n The mass of
287 5 238.050 784 u, the mass of **Sr is 95.921 750 u, and the mass of "Xe i5 139.921 610 u.
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C. [15 points] Calculate the binding energy of 2C (Z=6) nucleus whose mass is 12.000 000 u. The mass of 'H is 1.007 823, and other
masses and conversions are shown on your covgt sheet. {Show your work clearly.)
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SITUATION II: A matter of time and energy

1. [10 points] Imagine that you’re in the lab, playing with 2 nuclear isotope whose half life is 32.0 minutes. How long will you need
o to wait until the count rate that measure for a sample of this isotope changes so that it is 2.00% of its original valug?
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2. {15 points]. You are 2 particle physicist, Iookmg for a particle responsible for the force that could have a range of 10™®
Approximate the mass of this particle, presuming that it could approach the speSd of light. (Show all of your wor )
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3. [10 pomts] A pgncular particle has a rest mas! W% in two 1dent1cal
waw of these photons.
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