
P162 Final Exam
Answer the following questions by �lling in the appropriate 
ir
le on your s
antron sheet. You 
an use 1
heat sheet.The �rst 6 questions deal with some the parti
les listed below. For ea
h question, sele
t the best �t fromthis list. You may or may not use a parti
le more than on
ea nb e�
 �d e+e ��(1.) Nu
leon with no ele
tri
 
harge(2.) Positron(3.) e+ + e� �! �+?(4.) Es
apes dire
tly from the Sun's 
ore(5.) lepton with no 
harge(6.) The Sun, a garden variety star, derives its energy froma gravitational heatingb 
hemi
al burning
 thermonu
lear fusiond 
onversion of rotation into me
hani
al energy(7.) Stellar death o

urs whena 
ore 
annot rea
h temperatures ne
essary for further fusionb an iron 
ore is rea
hed
 a bla
k hole swallows the entire star, envelope and alld either (a) or (b)e both (b) and (
)(8.) Gas pressure inside the Sun is (�ll in the blank) the weight of the outer layers of the Sun.a greater thanb less than
 equal tod unrelated to(9.) Whi
h of the following is the 
orre
t ordering a

ording to size (from smallest to largest)?a mass of neutrino, mass of proton, mass of positronb atom, nu
leus, nu
leon, mole
ule
 white dwarf, neutron star, main sequen
e stard nu
leon, nu
leus, atom, mole
ulee proton, uranium nu
leus, alpha-parti
le, helium atom



(10.) Rank, from longest to shortest, the lifetimes asso
iated with the 3 possible me
hanisms of stellar energy(
hemi
al, nu
lear, gravitational):a �grav, �
hem, �nukeb �nuke ,�grav, �
hem
 �nuke , �
hem, �grav(11.) Whi
h of the following � de
ays of tritium (31H) are allowed?a 31H �!42 He+ e� + �b 31H �!32 He+ e+ + �
 31H �!32 He+ e� + ��d 31H �!32 He+ e+ + ��e 31H �!32 He+ e� + 2�(12.) Whi
h of the following 
on
epts required the existen
e of the neutrino?a 
onservation of energy in �-de
ayb degenerate ele
tron pressure
 Pauli Ex
lusion Prin
ipled all of the above(13.) Whi
h of the following most a

urately des
ribes the ratio of typi
al energies involved in nu
learrea
tions to that of 
hemi
al rea
tions?a about the sameb about 10 times greater
 about 106 times lessd about 106 times greatere about 103 times greater(14.) How old is the Universe?a 6000 years oldb 10 million years old
 10 billion years old



d 1010 years olde both (
) and (d)(15.) In 
lass we learned that when the Sun burns 4p!4He + 25 Mev it 
an last 10 billion years. If it had toburn 8 protons (instead of 4 protons) to generate the same amount of energy per rea
tion, how long wouldit last?a 10 billion yearsb 5 billion years
 20 billion yearsd 40 billion years(16.) Whi
h of the following is an a

urate des
ription of the behavior of the nu
leons in the rea
tionp+p ! 2H + e+ + �?a one neutron 
hanges to a protonb one proton 
hanges to a neutron
 the nu
leons retain their identitiesd none of the above(17.) Whi
h of the following statements are TRUE?a photons travel straight to Earth from the 
ore of the Sunb the Sun radiates from its surfa
e like a bla
k body radiator
 the Sun is powered by the thermonu
lear fusion of 3 4He nu
lei to 12C inits 
ored the speed of the Earth orbiting the Sun does not depend on the Sun'smass(18.) Whi
h of the following pro
esses is most likely to be seen in Nature?a p+ p �! e+ + e+ + 
b p �! e+ + 

 � + n �! p+ e�d 21H + n �!32 He+ e+ + e� + �e p �! e� + n+ �



(19.) A white dwarf is nota powered by thermonu
lear fusionb supported by degenerate ele
tron pressure
 the end state of the evolution of stars similar to the Sund made up of 
arbon and oxygen(20.) We know that neutrinos 
ome from the 
ore of the Sun be
ausea neutrinos intera
t mu
h more weakly than photons or 
harged parti
lesb neutrinos exert a pressure, helping the Sun oppose gravitational 
ollapse
 neutrinos are emitted when protons 
hange to neutronsd both (a) and (
)e all of the above


