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Attempt (AYD questions only

Ql) a) Convert (1.9) e.v into cm-r into then into joules.

b) A Laser beam of light is incidented on a target, if only 32oh of the incident light is

absorbed; find the thickness of the sample if the absorption coefficient (o) is 10

cm-r, and the intensity of the incident light is llwlcmz. (12 marks)

Q2) a) State and draw the components of a typical absorption spectroscopic system.

b) State the three Bohr postulates.

(12 marks)

Q3) a) Find the value of the energy difference between the n:3 and n:4 levels for

lithiurn atom (z:3) in electron volts (ev), then convert it into (.--t).

b) Explain the differences between Zeeman and stark effects.

(12 marks)

Q4) a) Find the frequency of radiation (using Lyman series) of the third level (n:3) if
the Rydberg constant (R: 1.0966 xl07m-r).

b) What are the two corrections of central field model of atoms having more than

one electron?

(12 marks)
Q5) Find the spin -orbit coupling energy AEls of a (p) electron if the electron spin is

(31 2), ls : 2, and B ohr magneton : 9 .3 * l0 -24 J /T .

(12 marks)

Q6) The rigid diatomic molecule treated as two masses: (2.014*10-2\ kg and
(18.998* 10'27) kg, joined by a rigid bar of length (1.31) A0. Find:

(a) Thc rcduced mass.

(b) The moment of inertia.
(c) The rotational constant.

(d) The rotational energy for the sixth rotational level.

(12 marks)

Useful constants

k:1.38*10-z: 1y-t h:6.63*10-34 J.s c : 3*108 ms-t

Charge of (e) : I . 6x I 0-t e coulomb Mass of (e ): 9.I x I0-i1 kg
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