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Q29.

8 White light is incident on a cloud of cool hydrogen gas, as illustrated in Fig. 8.1.

cool
_— hydrogen gas
incident emergent
white light light
_—
Fig. 8.1

The spectrum of the light emerging from the gas cloud is found to contain a number of dark lines.

(a) Explain why these dark lines occur.

.. [3]

(b) Some electron energy levels in a hydrogen atom are illustrated in Fig. 8.2.

-0.38
A -0.55
-0.85
—1.51
energy
eV
-3.41

Fig.8.2
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One dark line is observed at a wavelength of 435 nm.

(i) Calculate the energy, in eV, of a photon of light of wavelength 435 nm.

ENEIY = oveervevrmrrrssessesseeeeesresreeeneessnnneenes €V [4]

(ii) On Fig. 8.2, draw an arrow to indicate the energy change that gives rise to this dark line.

(1]

Q30.

7 (a) State what is meant by quantisation of charge.

-]

(b) Charged parallel plates, as shown in Fig. 7.1, produce a uniform electric field between the
plates.

beam of
protons

Fig. 7.1

The electric field outside the region between the plates is zero.
A uniform magnetic field is applied in the region between the plates so that a beam of protons
passes undeviated between the plates.
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(i) State and explain the direction of the magnetic field between the plates.

.. [2]
(ii) The magnetic flux density between the plates is now increased.

On Fig. 7.1, sketch the path of the protons between the plates. [2]

Q31.

8 (a) State whatis meant by a photon.

. [2]

(b) A beam of light is incident normally on a metal surface, as illustrated in Fig. 8.1.

light beam

metal surface

area of cross-section
1.8x105m?2 f """"""""

Fig. 8.1

The beam of light has cross-sectional area 1.3x10~5m? and power 2.7 x 10~3W.
The light has wavelength 570 nm.

The light energy is absorbed by the metal and no light is reflected.
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(i) Show that a photon of this light has an energy of 3.5x1019J.

(1]

(ii) Calculate, for a time of 1.0s,

1. the number of photons incident on the surface,

NUMDBEN = e 2]

2. the change in momentum of the photons.

change in momentum = ......ccooeeeveeeveceeneccerceeeene. kgms™! [3]
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() Use your answer in (b)(ii) to calculate the pressure that the light exerts on the metal surface.

pressures= oo Pa [2)

Q32.
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