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Galileo’s inclined plane: the world’s first particle
accelerator
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¢ Frictional forces between the ball and the slope, and perhaps even air resistance.
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Rocket propulsion
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Use G = 6.67 X 10" 1Y N m? kg2
\/ZGM \/2 x (6.67 x 10~11 Nm2kg=2) x (7.3 x 1022)
v = =

T 1.75 x 10°

v = 2360ms~! or 2.36kms~?

b

1.17 x 10°

\/ZGM \/2 X (6.67 x 10711 Nm?2kg=2) x (7.3 x 10%2)
v = =
r

v =2890ms~ 1! or 2.89ms~1
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2 Let the mass of the rocket be m,, and the mass of the fuel be my. We want to find m..

)

me+m
v = 1,ln (#
-
v me+m
eVe = —f r
mr
v
mgeve = me +m,
v
mpeve —m, = ms
v
my(eve —1) = ms
my
Mr =TT
(e — 1)

mg = 2500 000kg, v = 12kms™', v, = 4kms™*

2500 000kg
my = 12kms—1
(e 4kms—1 — 1)
m, = 131 000kg
Lasers

1
Useh=6.63 x 1073%js, ¢ =3 x 108 ms”, and 1] = 6.24 x 10'8eV

E=h _hc
= f_ 1
A_hc
" E
)L_6.63><10‘34]s><3><108ms‘1

E

E = 1.9eV +6.24 X 1018 = 3.04 x 10719
E = 2.6eV +6.24x 1018 = 4,17 x 10719

_ 6.63 X 1073%] x 3 x 108ms™1

— -7
1 3.04 x 1019 = 6.54 X 107"m or 654nm

_ 6.63x 1073%Js x 3 X 108ms~1

=477 x 1077
2 217 X 1019 477 X 107"m or 477nm

A = Red
A, = Blue
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Taking repeat measurements
1 a Attempt 3, data point 3 (7.2) and Attempt 2, data point 5 (11.7)

b Uncertainties are most simply calculated as the difference between the mean value and the
data point furthest from this value. More sophisticated methods generally produce smaller
uncertainties.

Data point 1: mean = 13.0, uncertainty = 0.2

Data point 2: mean = 8.3 (to 1 s.f.), uncertainty = 0.4
Data point 3: mean = 5.5 (to 1 s.f.), uncertainty = 0.4
Data point 4: mean = 8.0 (to 1 s.f.), uncertainty = 0.3
Data point 5: mean = 13.0 (to 1 s.f.), uncertainty = 0.2

¢ Systematic error
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