
Physi
s 123 se
tion 2 CIDHomework 37 S
ore / 301. (6 pts) A 
ar of mass m1 = 1000 kg is sliding without fri
tion on i
e at a velo
ity u1 = 20 m/s when it strikesanother 
ar of mass m2 = 1200 kg whi
h was standing still. The two 
ars lo
k together and slide together withoutfri
tion after the 
ollision. (a) Use the prin
iple of momentum 
onservation to �nd the velo
ity of the two 
arsafter the 
ollision. (b) An observer riding on a bi
y
le in the same dire
tion as the 
ars wat
hes the 
ollisionwhile traveling at a velo
ity v = 10 m/s. Find the initial and �nal velo
ities of the two 
ars as measured in aninertial referen
e frame whi
h is at rest with the bi
y
le rider using the Galilean transformations. (
) Show thatthe velo
ities that you found in (b) satisfy momentum 
onservation in the bi
y
le rider's referen
e frame.2. (5 pts) Now 
onsider the same 
ar 
rash as viewed by a bi
y
le rider who is moving at a speed v = 10 m/s ata dire
tion whi
h is orthogonal to the dire
tion that the 
ars are moving. Let the bike rider be moving in the
x dire
tion and the 
ars moving in the y dire
tion. (a) Use the Galilean transformations to �nd the x and y
omponents of the 
ars' velo
ities be before and after the 
ollision. (b) Show that momentum is 
onserved in thereferen
e frame of the bike rider.3. (5 pts) If we assume that Newton's se
ond law (~F = m~a) is true in a parti
ular inertial referen
e frame, show thatit is also true in the frame of an observer whi
h is moving at a velo
ity v in the x dire
tion.4. (5 pts) If we assume that Newton's se
ond law (~F = m~a) is true in a parti
ular inertial referen
e frame, show thatit is not true in the frame of an observer whi
h is a

elerating at a 
onstant rate a0 in the x dire
tion.5. (3 pts) An observer in a train and an observer standing next to the tra
ks see di�erent obje
ts moving around (adog running, a bi
y
le riding past, et
.) and measure ea
h velo
ity in their referen
e frame. At the end of theday they 
ompare notes and �nd that in most 
ases they disagree in the magnitude of the velo
ities that theymeasured. Whi
h two will the observers always agree on?6. (3 pts) There are two postulates from whi
h all of spe
ial relativity is derived. Write these postulates down in yourown words.7. (3 pts) (a) What important fa
t did the results of the Mi
helson-Morley experiment suggest? (b) How did this helplead to Einstein's spe
ial theory of relativity?Extra problems I re
ommend you work (not to be turned in)- An observer at rest with respe
t to the Earth �nds that obje
ts falling under gravity a

elerate at a 
onstant rate of9.8 m/s. A

ording to Galilean relativity, will an observer on a train moving at 10 m/s see that obje
ts fallingunder gravity a

elerate at a 
onstant rate in their frame? If so, what is that rate?- An observer at rest with respe
t to the Earth �nds that obje
ts falling under gravity a

elerate at a 
onstant rate of9.8 m/s. A

ording to Galilean relativity, will an observer on a ro
ket moving verti
ally away from the surfa
eof the earth at 10 m/s see that obje
ts falling under gravity a

elerate at a 
onstant rate in their frame? If so,what is that rate?- An observer at rest with respe
t to the Earth �nds that obje
ts falling under gravity a

elerate at a 
onstant rateof 9.8 m/s. A

ording to Galilean relativity, will an observer on a ro
ket a

elerating verti
ally away from thesurfa
e of the earth at 10 m/s2 see that obje
ts falling under gravity a

elerate at a 
onstant rate in their frame?If so, what is that rate?- I throw a ball into the air. An observer at rest with respe
t to the Earth sees the ball �y in a paraboli
 path. ByGalilean relativity, will an observer on a train see the ball move in a paraboli
 path?- If I measure the momentum of a ball in two di�erent inertial referen
e frames, will I get the same measurement inboth frames? Why or why not?


