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QUESTION ONE [30 MARKS]

a)

b)

1)

Define the following terms:

Show that the average speed of an electron in the first Bohr orbit of an atom of
atomic number 7 jg given by Z/137.

A beam of neutral atomg passes through Stern-Gerlach apparatus, fiye equally
Spaced lines are observed. What is the total angular momentum of the atom?
Couple a p-state and an s-state electron via RusseII-Saunders coupling.

What is Lande’s g-factor? Find the Lande’s g-factor of the state Psa.

State Moseley’s Jaw and hence find the wavelength of the g o line in Aluminum,
[Z=13andR =1, 097x107m=1]

Calculate the normal Zeeman splitting of the line 64384 ip, 5 Mmagnetic field of
0.5T. [e = 1.602x10-19¢, i 2 T T 3.0x108m /5]
Estimate the electric fie]ld needed to pul] an electron out of apn atom in time,
comparable to that of ap electron to 80 around the nucleys of an atom of atomic
number Z, [q, = 0.53x10=8¢p

QUESTION TWQ [20 MARKS]

physics:

(1) Stern-Gerlach €Xperiment
(ii) Compton effect
(iii) Franck-Hert; €Xperiment

(iv) Lamb-Rutherford eXperiment

QUESTION THREE [2¢ MARKS)

a)

b)

C)

Calculate for He+..
Radius of the firgt Bohr orbit
Velocity of the electron moving in the first orbit.

Orbital frequency in the first orbit
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[3 marks]

[3 marks]
[4 marks]
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[3 marks]

[3 marks]

[5 marks]
[5 marks]
[5 marks]
[5 marks]

[3 marks]
[3 marks]
[3 marks]




d) Kinetic energy and binding energy of an electron in the grounds state.

¢) lonization potential and the first excitation potential

f)  Wavelength of the resonance line emitted in the transitionn = 2 » n = 1.
[ap = 0.5294,Z = 2, &) = 8.85x10™12F /m, e = 1.602x10~29C,
m, = 9.11x1073kg, R, = 1.097x10"m™, s = 10552102451
QUESTION FOUR [20 MARKS]

a) 100 keV electrons bombarded a tungsten target Z = 74. Sketch the spectrum of

resulting X-rays as a function of 1/4. Mark the K X-ray lines.

b) Derive an approximate formula for A as a function of Z for the K X- ray lines and
show that the Moseley plot (A72/2vs Z) is linearly a straight line.
¢) Show that the ratio of the slopes of the Moseley plot for K, and K g is

(27/32)12,

QUESTION FIVE [20 MARKS]

Explain the following atomic models

a) Rutherford atomic model
b) Bohr’s atomic model
¢) Sommerfeld-Wilson atomic model

d) Vector atomic model
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