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SECTION B – continued

Question 11 (3	marks)
What	is	the	second	postulate	of	Einstein’s	theory	of	special	relativity	regarding	the	speed	of	light?	Explain	how	the	
second	postulate	differs	from	the	concept	of	the	speed	of	light	in	classical	physics.	
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SECTION A – continued
TURN OVER
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Question 12
A	high-energy	proton	is	travelling	through	space	at	a	constant	velocity	of	2.50	×	108	m	s−1.
The	Lorentz	factor,	γ,	for	this	proton	would	be	closest	to
A. 1.81
B. 2.44
C. 3.27
D. 3.39

Question 13
Matter	is	converted	to	energy	by	nuclear	fusion	in	stars.
If	the	star	Alpha	Centauri	converts	mass	to	energy	at	the	rate	of	6.6	×	109	kg	s−1,	then	the	power	generated	is	closest	
to
A. 2.0	×	1018	W
B. 2.0	×	1018 J
C. 6.0	×	1026	W
D. 6.0	×	1026 J
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SECTION B – Question 12	–	continued

Question 11 (4	marks)
An	astronaut	has	left	Earth	and	is	travelling	on	a	spaceship	at	0.800c	(γ	=	1.67)	directly	towards	the	star	
known	as	Sirius,	which	is	located	8.61	light-years	away	from	Earth,	as	measured	by	observers	on	Earth.

a. How	long	will	the	trip	take	according	to	a	clock	that	the	astronaut	is	carrying	on	his	spaceship?	Show
your	working. 2	marks

years

b. Is	the	trip	time	measured	by	the	astronaut	in	part a.	a	proper	time?	Explain	your	reasoning. 2	marks
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SECTION A	–	continued
TURN OVER

Question 13
Joanna	is	an	observer	in	Spaceship	P	and	is	watching	Spaceship	Q	fly	past	at	a	relative	speed	of	0.943c
(γ	=	3.00).	She	observes	a	stationary	clock	measuring	a	time	interval	of	75.0	s	between	two	events	in	
Spaceship	Q.	This	is	a	proper	time	interval.

Spaceship P

Spaceship Q

Which	one	of	the	following	is	closest	to	the	time	interval	observed	between	the	two	events	in	Spaceship	P’s	
frame	of	reference?
A. 15.0	s
B. 25.0	s
C. 125	s
D. 225	s
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SECTION B – continued

Question 10 (4	marks)
Jacinta	is	standing	still	while	observing	a	spaceship	passing	Earth	at	a	speed	of	0.984c.

a.	 Calculate	γ	for	this	speed,	correct	to	three	significant	figures.	Show	your	working. 2	marks

b.	 The	spaceship	is	travelling	to	the	Alpha	Centauri	star	system	in	a	straight	line	at	this	speed.	In	
Jacinta’s	frame	of	reference,	this	distance	is	measured	to	be	4.37	light-years	(that	is,	it	would	
take	light	4.37	years	to	travel	this	distance).

	 Calculate	the	time	that	would	be	measured	by	Jacinta	for	the	spaceship’s	journey,	correct	to	
three	significant	figures.	Show	your	working. 2	marks

years
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