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Instructions: Seat No:

1. Fill up strictly the following details on your answer book
a. Name of the Examination : BACHELOR OF SCIENCE ( NON-

NEP ) (THIRD SEMESTER)
b. Name of the Subject : PHYSICS PAPER - IV MODERN
PHYSICS AND OPTICS
c. Subject Code No : 1903000203020012
2. Sketch neat and labelled diagram wherever necessary.
3. Figures to the right indicate full marks of the question.
4. All questions are compulsory. Student’s Signature
5. Symbols used in the paper have their usual meaning.
Rest mass of electron  m, = 9.1x10731 kg
Rest mass of Proton m, = 1.67x107%7kg
Rest mass of Neutron  m 1.67x107%7 kg
Charge of electron 1.6 x107 7 c.
Speed of light 3x108% m/s
Planck's constant 6.625x 10734 Js.
Rydberg Constant 1.097 x10’m™1
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English Version [Max. Marks:50]

Q.1 Write short answers to the following questions. (Any ten) 10

Who gave the idea of matter wave?

The operation of the electron microscope depends on which principle.
What is wave packet?

Which series of spectrum includes visible frequency?

State the correspondence principle

In which transitions of electrons are obtained the lines of the bracket
series.

7. What is plane diffraction grating?

8. What is the importance of the Millar indices?

9. What is Fraunhofer diffraction?

10. State the name of monochromatic aberration.

11. For what value of shape factor (q) does comma have zero value?

12. Spherical aberration of a lens is depend on which?
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Q.2 (a) Write the answer to any one of the following questions in detail.

(i) Explain matter wave theory and derive the formula to find the wavelength
of matter wave.

(i) What is a wave packet? Explain phase velocity and group velocity with
necessary formulas.

(b) Write the answer to any one of the following questions.

(1) Find the de Broglie wavelength associated with an electron
accelerated by a potential difference of 100 volts.

(i)  An excited atom releases its excess energy by emitting a photon of
characteristic frequency. The average time elapsed between the
excitation of a molecule and its emission time is 1.0 x 1078 s. If so,
find the uncertainty of the frequency of the photon.

Q.3 (a) Write the answer to any one of the following questions in detail.

(i) Describe the Franck - Hertz experiment. And explain the analysis of the
result with necessary diagram.

(i) What is stimulated absorption, Explain three layered laser principle with
example of Rubby laser.

(b) Write the answer to any one of the following questions.
(1) Find the longest wavelength present in the Paschen series.
(i)  Find the longest wavelength present in the Balmer series of

Hydrogen corresponding to Ha line. And state which color of visible
light this wavelength is closest to.

Q4 (a) Write the answer to any one of the following questions in detail.
(i) Explain the diffraction of X-rays by a crystal, and give a short
explanation with a diagram of BCC crystal structure.
(if) What is resolving power, Derive the formula for resolving power of
grating.

(b) Write the answer to any one of the following questions.

(i) Illustrate by diagram the (100), (110) and (111) planes in a simple
cubic crystal.
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(i)  Find the value of the grating element of the grating having 4000
lines/cm. How many orders of wavelengths of 4000 nm and 7000 nm
of the visible spectrum can be obtained for a given grating?

Q5 (a) Write the answer to any one of the following questions in detail. 7

(i) What is chromatic aberration? Derive the achromatic condition for
combination of two lenses separated with each other by finite distance.
(i) Explain the effect of coma seen in image.

(b) Write the answer to any one of the following questions. 3

(i) Mention the ways to minimize spherical aberration.

(i) If the distance between the convex lenses of a lens system satisfying the
conditions for elimination of spherical aberrations and chromatic
aberrations is 20.0 cm, find the focal length of both the lenses used.
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Gujarati Version [Max. Marks: 50]
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Q.2

Q.3

Q.4
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(04) «l1A W10 Ul US] 516 UL A Usleil G cuil.
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