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In Millikan’s experiment, an oil droplet of mass 1.92 x 107* kg is
stationary in the space between the two horizontal plates which are 20 mm
apart, the upper plate being earthed and the lower one at a potential of
-6 kV.

(1) State the sign of the electric charge on the droplet and give relevant
reason.
(2 marks)

(i) Caleulate the magnitude of the charge (neglect the buoyancy of
air).
(7 marks)

Based on observation, Rutherford came (o certain conclusions about the
sttuctwre of atown. Explain THREE (3) Rutherford’s main conclusions
about the structure of atom.

(6 marks)

Describe the key difference between Thomson's and Rutherford's models
of atom.
(4 marks)

Explain why only a very small percentage of the alpha particles bounced
back or deflected at very large angles.
(6 marks)

If an electron has a velocity of 5.0 % 10° /s, detertnine the wavelength in
meter (m).
(3 marks)

Ruthetford found deviations from his equation al backward angles when
he scattered 7.7 MeV a particle (Z; = 2) on aluminum (7, = 13) He
suspected the o particle might be affected by approaching the nucleus so
closely. Eslimalte the size of the nucleus based on information given.

(4 marks)

Protons can be accelerated near to the speed of light in particle
acoeletators. Caloulate (he de Broglie wavelength (in tn) of such a proton
moving at 2.90 x [0® m/s. (Mass of a proton = 1.673 x 10?7 kg).

(3 marks)
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A photon with a wavelength of 1.5 x 10® m is emitted from an ultraviolet
source into a vacuum. Calculate;

(1) the energy of the photon.
(3 marks)

(11) the de Broglie wavelength of an clectron with kinetic energy equal
to the energy of the photon.
(6 marks)

An electomagnelic wave has a wavelength of 625 nmn. Delermine the
eunergy of the wave.
(6 marks)

By using an appropriate diagram, describe the dispersion phenomenon
discovered by Newton.
(4 matks)

Based on the interaction of light source with dilfiaction grating, explain,

(1) continuous spectra.
(i)  band spectra.
(iii)  line spectra.
(6 marks)

If R=1.1 x 10’ m™, determine the wavelength and frequency of the series
limit for the Lyman, Balmer, and Paschen spectral series of hydrogen.
Note that the Lyman series ends on m = 1, the Balmer series on m = 2, and
the Paschien seties o m = 3.

(9 marks)

An astronomer finds a new absorption line with 4 = 164.1 nm in the
ultraviolet region of the Sun’s continuous spectrum. He attributes the line

to hydrogen’s Lyman series. Is he right? Justify your answer.
(6 marks)
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Outline the difference between photon and phonon.
(2 marks)

Standing in the middle of a 20-m-long pier, you notice that at any given
instant there are 15 wave crests between the two ends of the pier. Estimate
the tomun uncettatnty w the wavelength that could be cotnputed (o
this information.

(6 marks)

Consider a small bul macroscopic particle of mass, m = 10 ¢ g confined to
a one-dimensional box with L — 10°® m, for example, a tiny bead on a very
short wire. Compute the bead’s minimum kinetic energy and the
cotresponding speed.

(8 marks)

Compule the de Broglie wavelengths ol the followimg and consider each
case possessed 4.5 keV kinetic energy.

(i) Aun eleclion.
(i1) A proton.

(iii)  An alpha particle.
(9 marks)

- END OF QUESTIONS -
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