Chapter Thirtenn Review

Modified True/False
Indicate whether the sentence or statement is true or false.  If false, change the identified word or phrase to make the sentence or statement true.

____	1.	The strong nuclear force is made up of binding energy. _________________________

____	2.	The mass of a nucleus is always equal to the sum of the neutron and proton masses. _________________________

____	3.	A b decay always involves the release of an electron or a positron. _________________________

____	4.	A neutrino has a large mass. _________________________

____	5.	Every particle has a corresponding antiparticle. _________________________

____	6.	A gamma ray is essentially a very high energy photon. _________________________

____	7.	The radiation of any sample will eventually go to zero. _______________________________________________________

____	8.	The p meson, or pion, was originally thought to be responsible for the strong nuclear force, but current thought is that gluons are the force carriers for the strong nuclear force. _________________________

____	9.	A proton is a member of the baryon family. _________________________

Short Answer

	10.	Why did the neutrino have to be introduced into a b decay equation?

	11.	If a beam of neutrinos can penetrate completely through Earth, why is it that humans are unaffected by this type of radiation?

	12.	Write the nuclear equation for the a decay of file_0.wmf

.

	13.	Complete the following nuclear equation: file_1.wmf



	14.	Complete the nuclear equation of the b– decay of file_2.wmf

.

	15.	Complete the following equation: file_3.wmf

.

	16.	Complete the following equation: file_4.wmf

 .

	17.	Write the nuclear equation for the positron decay of file_5.wmf

.

	18.	Write the g decay equation for file_6.wmf



	19.	Complete the following nuclear equation: file_7.wmf

.

	20.	Why is it impossible for any particle accelerator to move a particle at the speed of light?

	21.	Explain what a Feynman diagram is and list the four points that it illustrates.

	22.	What is the force carrier between two electrons?

	23.	What was originally believed to be the force carrier between a neutron and a proton?

	24.	Which force carrier is responsible for the b decay of a photon into a neutron?

	25.	Name the four fundamental forces in nature.

	26.	List the particles of gauge bosons.

	27.	List three particles in the lepton family.

	28.	What are the two subclasses of hadrons?

	29.	Construct an antiproton using the proper quarks.

	30.	Construct an antineutron using the proper quarks.

	31.	Is the file_8.wmf

 arrangement of quarks possible?

	32.	Is a quark pattern of sss possible in producing an W baryon?

	33.	Could the file_9.wmf

 pattern of quarks possibly produce a fictitious Micmac baryon particle?

	34.	How many quarks are present in a baryon?

	35.	How many quarks are present in a meson?

	36.	Are there quarks in a muon?

	37.	Why was colour added to quarks?

	38.	Using colour, identify the quarks in a proton.

	39.	What colours would the quarks in an antiomega file_10.wmf

 have?

Problem

	40.	What speed will an a particle have when ejected if file_11.wmf

 decays to file_12.wmf

? (Assume that only the a particle moves.)

	41.	Calculate the total kinetic energy, in electron volts, and the speed of a b particle released from a carbon-14 decay: file_13.wmf

. Assume that only the electron moves and receives the total energy released. (The atomic mass of nitrogen-14 is 14.003074u.)

	42.	In the Chernobyl nuclear accident, file_14.wmf

 was released and distributed in a cloud over Northern Europe. If a sample in Norway was found to have an activity of 50 kBq a few days after the accident, what would the activity be 20 years after the accident? (t1/2 = 28.5a)

	43.	What radius would a proton produce in a magnetic field of 0.0086 T with a speed of 3.488 ´ 104 m/s?
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MODIFIED TRUE/FALSE

	1.	ANS:	T			OBJ:	13.1	LOC:	ME1.01

	2.	ANS:	F, less than the sum		OBJ:	13.1	LOC:	ME1.01

	3.	ANS:	F
may involve
may not always involve

OBJ:	13.1	LOC:	ME1.02

	4.	ANS:	F
zero mass
close to zero mass

OBJ:	13.1	LOC:	ME1.07

	5.	ANS:	T			OBJ:	13.1	LOC:	ME1.07

	6.	ANS:	T			OBJ:	13.1	LOC:	ME1.01

	7.	ANS:	F, will decrease due to half-lives but will never reach zero

OBJ:	13.2	LOC:	ME1.01

	8.	ANS:	T			OBJ:	13.3	LOC:	ME1.07

	9.	ANS:	T			OBJ:	13.5	LOC:	ME1.07

SHORT ANSWER

	10.	ANS:	
As the equation was examined, it became necessary to postulate the existence of another particle to satisfy the conservation of energy and momentum laws.

OBJ:	13.1	LOC:	ME1.02

	11.	ANS:	
Neutrinos don’t interact or transfer energy to matter, and therefore do not affect humans.

OBJ:	13.1	LOC:	ME1.02

	12.	ANS:	
file_15.wmf



OBJ:	13.1	LOC:	ME1.02

	13.	ANS:	
file_16.wmf



OBJ:	13.1	LOC:	ME1.02

	14.	ANS:	
file_17.wmf



OBJ:	13.1	LOC:	ME1.02

	15.	ANS:	
file_18.wmf



OBJ:	13.1	LOC:	ME1.02

	16.	ANS:	
file_19.wmf



OBJ:	13.1	LOC:	ME1.02

	17.	ANS:	
file_20.wmf



OBJ:	13.1	LOC:	ME1.02

	18.	ANS:	
file_21.wmf



OBJ:	13.1	LOC:	ME1.02

	19.	ANS:	
file_22.wmf



OBJ:	13.1	LOC:	ME1.02

	20.	ANS:	
As particles move toward c, their masses increase exponentially, so it would take an infinite amount of energy to accelerate a particle to that speed.

OBJ:	13.3	LOC:	ME1.01

	21.	ANS:	
A Feynman diagram is a space–time diagram that shows the interaction of two particles, the identity of the original particles, the emerging particles, and the force interacting between them.

OBJ:	13.4	LOC:	ME1.07

	22.	ANS:	
A virtual photon is the force carrier between two electrons.

OBJ:	13.4	LOC:	ME1.07

	23.	ANS:	
A p meson, or pion, was originally thought to be the force carrier.

OBJ:	13.4	LOC:	ME1.07

	24.	ANS:	
A W boson is the force carrier responsible for the b decay of a photon into a neutron.

OBJ:	13.4	LOC:	ME1.07

	25.	ANS:	
The four fundamental forces are strong nuclear, weak nuclear, electromagnetic, and gravity.

OBJ:	13.4	LOC:	ME1.07

	26.	ANS:	
The particles of gauge bosons are photons and W and Z bosons.

OBJ:	13.4	LOC:	ME1.07

	27.	ANS:	
Answers may include: electron, muon, tau, three types of neutrinos (e, m, t)

OBJ:	13.5	LOC:	ME1.07

	28.	ANS:	
The two subclasses of hadrons are baryons and mesons.

OBJ:	13.5	LOC:	ME1.07

	29.	ANS:	
file_23.wmf



OBJ:	13.5	LOC:	ME1.07

	30.	ANS:	
file_24.wmf



OBJ:	13.5	LOC:	ME1.07

	31.	ANS:	
No, it is not possible as the charge would add up to file_25.wmf

 and the baryon number would be file_26.wmf

. A baryon can only have 1, 0, or –1 charge, and the baryon number must add to 1.

OBJ:	13.5	LOC:	ME1.07

	32.	ANS:	
Yes, this is possible as the charge adds to –1 file_27.wmf

 and the baryon number adds to +1.

OBJ:	13.5	LOC:	ME1.07

	33.	ANS:	
Yes, this particle may be possible. The charge adds to +1 and the baryon number is –1.

OBJ:	13.5	LOC:	ME1.07

	34.	ANS:	
There must be three quarks present and they must add to a baryon number of +1 or –1, with a charge of +1, 0, –1.

OBJ:	13.5	LOC:	ME1.07

	35.	ANS:	
A meson is made up of one quark and one antiquark.

OBJ:	13.5	LOC:	ME1.07

	36.	ANS:	
There are no quarks in a muon as it is a lepton and considered an elementary particle.

OBJ:	13.5	LOC:	ME1.07

	37.	ANS:	
Colour was a fanciful name to describe a property that allowed the same flavour of quark (e.g., two up quarks) to be present in a particle. It allowed a different quantum number to exist.

OBJ:	13.5	LOC:	ME1.07

	38.	ANS:	
The quarks are uud. (Answers may vary, but all three must have a different colour—red, green, and blue—to add to no colour.)

OBJ:	13.5	LOC:	ME1.07

	39.	ANS:	
file_28.wmf


Each one of the antistrange quarks would also have to have an anticolour of red, green, and blue.

OBJ:	13.5	LOC:	ME1.07

PROBLEM

	40.	ANS:	
file_29.wmf


file_30.wmf


file_31.wmf


file_32.wmf



file_33.wmf



file_34.wmf



file_35.wmf


(As this is less than 0.1c, no relativistic calculations are required)
The speed of the alpha particle would be 1.48 ´ 107 m/s.

OBJ:	13.1	LOC:	ME1.06

	41.	ANS:	
file_36.wmf



file_37.wmf



file_38.wmf



file_39.wmf


(As this is about 0.78c, this result would have to be corrected for relativistic speed.)
The kinetic energy of the electron would be 0.157 MeV and its speed would be 2.35 ´ 108 m/s.

OBJ:	13.1	LOC:	ME1.06

	42.	ANS:	
file_40.wmf


The activity 20 years after the accident will be 30.74 kBq.

OBJ:	13.2	LOC:	ME2.04

	43.	ANS:	
file_41.wmf


The radius of curvature would be 4.24 cm for the path of the proton.

OBJ:	13.6	LOC:	ME2.03

