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Question

[ This questionwill probablybe more straightforward after Monday’s lecturethan
before.]

Take two cars,moving alongthe x-axis at a speed� , separatedby 1km in their
frame. The leadcar passesfirst a checkpointand then,0 � 5km further on, a traffic
policeman.

Sketcha Minkowski diagramof theseevents,indicatingat leasttheworldlinesof
the cars,the checkpointandthe policeman,andmarkingthe events 1

�
, the leadcar

passingthecheckpoint,2
�

, thepositionof thesecondcarat thesametimeas 1
�

in the
cars’frame, 3

�
, thepositionof thesecondcarat thesametimeas 1

�
in thecheckpoint

frame, 4
�

, the secondcar reachingthe checkpoint,and 5
�

, the first car reachingthe
policeman. [ It will probablyhelp if you choosethe framessuchthat event 1

�
has

coordinatesx1 � t1 � x �1 � t �1 � 0, but if youwantto do it anotherway, that’sfine. ]
Giveexpressionsfor thecoordinatesof theseevents(in eitherSor S � asappropriate),

in termsof thespeed� .
Give an expressionfor the interval s2

45 betweenevents 4
�

and 5
�

, andcalculate
numericalvaluesfor this in thecases(i) � � 1� 2, (ii) � � 3� 5 and(iii) � � 4� 5. In
eachof thethreecases,state,with anexplanation,whetherit is possiblefor thetraffic
policemanto signalto thecheckpointto lowera barrierbeforethesecondcararrives.

[ Optional,non-assessed,extra: draw Minkowski diagramsfor thethreecases(i),
(ii) and(iii), whichillustratetheanswersyouobtainabove. Thismight illuminateboth
theanswerto this question,andthepole-in-the-barnproblem.]
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