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Answer TWO ques@?ons only from this Section.

a. The Rydberg equation is generally expressed as:
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where R is Rydberg constant.
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1.
ii.

¢.  Both the internal energy U of an ideal gas and its volume V are doubled.

I
ii.

Calculate the wavelength that corresponds to the transition
n; = 10 to nr = 2 for hydrogen atom.

What is the name given to this series?

where can it be found on the em spectrum?

State Charles’s law.

Represent this on a PV-diagram.

Calculate the new pressure as a result of these changes.
Comment on your answer.
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J./ a. 1. Explain the term Ground State of an atom. -/ [2 marks]
ii.  Calculate the energy of a photon emitted by HeNe laser light radiating
at a wavelength of 633 nm. Y [4 marks]
b. 1. State two characteristics of X-ray. [2 marks]
ii. The maximum voltage which a certain X-ray tube can withstand is 95 kV.
Calculate the shortest wavelength produced by the tube. [5 marks]
c¢. 1. Find the wavelength of the electromagnetic radiation that is emitted from
an electron which relaxes from n= 5 to n =1 in a hydrogen atom. [S marks]
ii. What is the name of the resulting spectral series in the transition? [2 marks]
3.
a. 1. Explain these processes associated with the production of X-rays:
X-ray fluorescence and Bremsstrahlung/braking radiation. [4 marks]j
ii. The maximum voltage which an X-ray tube can withstand is 75kV.
Calculate the shortest wavelength produced by the tube. {4 marks]
b. i. Under what condition is Boyle’s law valid? ./ [2 marks]
i. A gasat 100 kPa at 37.0°C fills a flexible container with an initial volume
of 2.50 m®. If the temperature is increased to 57.0°C and the pressure increased
to 150 kPa, calculate the new volume? ; [4 marks]
c. 1. Whatis interference of light? e [2 marks]
ii. List two differences between interference and diffraction._/ [4 marks]
4. _
a. Under what condition will an atom absorb radiation? _ / [2 marks]

b.  The measured frequency of a photon is given as 6.0 x 10'° Hz.

Calculate the energy of such a photon. / |5 marks]
c. 1. State the Zeroth law of Thermodynamics. .~ [2 marks]
ii. Give one practical application where this law is applied and used. [2 marks
d. 1. Give two properties of light. [2 marks]
ii. Give the full expression for the acronym LASER. | [2 marks]

iii.

Light with a wavelength of 511 nm forms a diffraction pattern after passing

 through a single slit of width 2.50 x 10® m. Calculate the angle associated with

the second dark fringe above the central bright fringe. [S marks]

Physical Constants

¢ =3x10ms
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e=1.6x101C R P

me = 9.11x1072! kg - e~
Rydberg constant R = 1.097 x 107 m'! '
Planck’s constant 7 =6.62 x 1024 Js=4.14 x 1075 eV
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