Unit Test—7

Class: XllI PhYSiCS Marks: 20

Lesson: 8 — Dual Nature of Radiation and Matter

I. Answer all the Questions: (5x1=5)

1. Inan electron microscope, the electrons are accelerated by a voltage of 14 kV.
If the voltage is changed to 224 kV, then the de-Broglie wavelength associated with the
electrons would
a) Increase by 2 times b) Decrease by 2 times
c) Decrease by 4 times d) Increase by 4 times

2. Two radiations with photon energies 0.9 eV and 3.3 eV respectively are falling on a
metallic surface successively. If the work function of the metal is 0.6 eV, then the ratio of
maximum speeds of emitted electrons in the two cases will be
a)l:4 b)1:3 c)l:1 d)1:9

3. The wavelength A. of an electron and A of a photon of same energy E are related by
AApxh  b)ApxVih.  o)Apx 1Ak d)Ap < A2

4. When a metallic surface is illuminated with radiation of wavelength A, the stopping
potential is V. If the same surface is illuminated with radiation of wavelength 2A, the
stopping potential is V/4. Tthe threshold wavelength for the metallic surface is
a) 4\ b) 51 c) (5/2)n d) 3

5. Emission of electrons by the absorption of heat energy is called emission.
a) Photoelectric b) Field c¢) Thermionic d) Secondary

1. Answer any two Questions: (2 x 2 =4)
1. How will you define threshold frequency?
2. What is surface barrier?
3. A proton and an electron have same kinetic energy. Which one has greater de-Broglie
wavelength? Justify.

1. Answer any two Questions: (2 x 3 = 6)
1. List out the characteristics of photons.
2. Give the applications of photocell.
3. Derive an expression for de-Broglie wavelength of electrons.

IV. Answer the following Question: (1 x5 =5)
1. a) How do we obtain characteristic X-ray spectra?
b) Calculate the momentum of an electron with Kinetic energy 2 eV.
(OR)

Describe briefly Davisson—-Germer experiment which demonstrated the wave nature of electrons.
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