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() Use your answer o pant (o) W calculote the total
energy dissipated in the process of moving EFGH from
oufside ABCEY, v inside, and ouiside again. (4 marks)

{e}  Wheres has ihe dissipaied energy come Trom? Yoy
can gain full marks For this part with a qualitative
answier expressed oo simgle sentence. Yoo may
{optionally} give a more complete answer by
considering the magnetic lorces acting on the sides of
EFGH during its passage into and out of the magnetic
fchd, (4 marks)

Duestion 3

Thix suextion relates mainly to Unir 12 and earries 35%
af the miarks for this assiprneny,

Cheryl is silling exactly in the middle of a railway
varriage as i travels along o straght track. There are
mirrors on the nside end walls of the carriage: mirror A
i% il the front of the carriage and mirror B ot the back.

Chery] mensures both mirrors o be a distnes &y = 15
meires away from her, and the length of the carrage to
bz 3 rveres,

A train spotier, Dan, who is standing by the side of the
truck. ohserves that the train is traveiling extremely fast,
at 0 =2, where o s the speed of Lipht, He also notes
thait, a1 the very instanl Cheryl passes him, she staris o
hight w match, This question refers o the first spark from
this match. Boih Cheryl and Dian have sei therr watches
sor that thas event cormesponds (o time zero. Some light
from the spark initially wavels in the direcion of the
trean s mdion, is rellected from mirror A and retums (o
Cheryl; other light from the same spack initially wavels
in the opposite dircetion, 15 reflected from mimor B and
al=0 redumns o Cheryl.

(ad  Find the mes, according 0 Cheryl, when Tight
fronm the spark (33 reaches momor A; (1) reaches mimor
It: (i) retums W Cheryl from mireoe A aod {v) retums
o Cheryl From mirmor B [ maris)

(b1 Find the tmes, according o Dan, when the same
four evenis. take place. One way ol answenng this
question % o starl from Cheryl’s space and time
coordinates of the four events aml then apply the
Lowentz rransformanon equations. In applying these
couations node that il s permissible o choose Cheiyl's
frame on the moving train as the unprimed frame and
Dan’s frame on the ground as the primed frame. (This
choice has some advantages in simplifying the algebra,
but you will meed o ke care inallocating signs 10
physical guantities.) (12 mgrks)

Use your answers o paarts (i) and (b)) 40 answer the
Torllorwings:

(e} Do Dan and Cheryl agnee that light from the spark
reaches mirmor A at the same time as mirror B? Do they
sgree Lhat the light returning Ffrom marror & reaches
Cheryl at the same e as the light returning from
mirror BT Comment on your anawers, drawing oul
general principles about the relativiy of simulianeity in
special relativity, (7 marks)

(41 Do Dancand Cheryl agree that the ime taken for
light to travel from the spark to mirror A is the samne as
the tme taken for light to travel from mirror B o
Cheryl? Give a simple argument explaining why such
agreciment or disagreement is reasonable. {4 mrarks)
(e} Use iwo of the nmes colculated in parts (a) and

(b} 1o illustrate what is meant by time dilation in special
relativity, (6 marks)




