
Physi
s 200-06Midterm ExamO
t 20 2006This exam 
onsists of �ve (5) questions. All problems are worth the samenumber of marks.Note that after you re
eive ba
k your marked exams, you will be allowed oneweek to redo the exam as an assignment. The mark you get for the midtermwill be the average of the two marks ( the midterm proper and the midtermdone as an assignment) but in any 
ase you 
annot get less than the midtermmark.1. Given that the Matri
ees A and B are given byA = 0� 1 3 �10 1 01 �2 0 1A (1)B = ( 1 1 1 ) (2)whi
h of the following exist? If they exist, what are their values?i) ABii)ABTb)Re
all that a Lorentz transformation matrix is de�ned by the relationLTGL = G (3)where G is de�ned by (assuming we are using units su
h that 
 = 1)G = 0B��1 0 0 00 1 0 00 0 1 00 0 0 11CA (4)Show that the matrix L = 0B� 53 43 0 01615 43 � 35 045 1 45 00 0 0 11CA (5)is a Lorentz transformation. Is this a boost Transformation?2) Explain the signi�
an
e of the series of experiments whi
h led Einsteinto postulate Spe
ial Relativity. What where the postulates about the world heused in deriving Spe
ial Relativity?3) Derive the length 
ontra
tion{ Ie a moving metersti
k appears to beshorter than the same meter sti
k at rest. How fast would the meter sti
k have1



to travel so that a meter sti
k looked like a yard sti
k? ( a metre is almostexa
tly 1312 of a yard.)4) i) Given that the for
e on a parti
le in the rest frame of the parti
le is ofthe form �F = 0B� 0Fx00 1CA (6)What is the for
e in a frame moving with velo
ity v in the +x dire
tion?What is the magnitude of the spatial 
omponents of the for
e in this new frame?ii) Joe argues that obviously things 
an go faster than light. Imagine ap-plying a for
e to a parti
le to make it go at 4/5 
. Now apply that same for
eagain to the parti
le and it will again in
rease its velo
ity by 4/5
 bringing thetotal to 8/5 
 whi
h is larger than 
. What (if anything ) is the problem withhis argument?5) A parti
le with velo
ity 45
 and rest mass energy of 1MeV de
ays intotwo gamma rays, with one of the gamma rays travelling in the same dire
tionas the original parti
le was travelling. What is the total energy of the originalparti
le? What is the �nal energy of that gamma ray whi
h travels in the samedire
tion as the original parti
le did? (Note that a gamma ray is a masslessparti
le ).
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