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B.Sc. 4th Semester (General) Examination, 2023 (CBCS)
Subject : Physics
Course: CC-1D/GE-4
(Waves and Optics)
Time: 2 Hours Full Marks: 40

The figures in the right hand margin indicate full marks.
Candidates are required to give answers in their own words
as far as practicable.
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1. Answer any five questions: 2x5=10
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(a) Write down the unit and dimension of surface tension and surface energy.
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(b) A progressive wave is represented as y = 15sin (66077 — 0-027tx) cm. Calculate its amplitude,
frequency and velocity.
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(c) What is gauge? Write down the advantage of ionization gauge.
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(d) What do you mean by visibility of interference fringe?
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(e) A particle is subjected simultaneously to two SHMs of the same frequency and amplitude
but in phase difference g in perpendicular direction. What will be the shape of the resultant
motion?
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(f) Write Hyuygen’s theory of double refraction.
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The velocity of light in air is 3x]0® m/s and refractive index of water is 1-33, Find the
velocity of light in water and the ratio of wavelength of light in air and water medium,
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What do you mean by optical activity?
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Answer any rwo questions. 5x2=10
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What are Lissajous figures? Write down IWo practical applications of Lissajous figures.
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State the laws of transverse vibration of string.
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Two stretched strings are fixed on g sonometer. Their tensions, lengths, diameters and
densities are in the ratioof 8 : 1, 36 - 354:1and1:2. respectively. How many beats wil|
be produced while they are vibrated together? (Frequency of higher pitch string is 360 Hz.)
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State Jurin’s law. Write its limitation.
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Two spherical soap bubbles having radii 3 ¢m and 4 ¢m, respectively coalesce so as 1o have
a part of their surface common. What is the radiys of curvature of the common surface?
(1+1)+3
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5. Describe the principle and working of a Gaede Rotary oil pump. How much vacuum can be

produced by this pump? . 342
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Answer any rwo questions.
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What is Reynolds number? Write its significance. Derive Poiseuille’s formula to find the
rate of steady flow of liquid through a capillary tube of circular cross-section.
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A gas bubble of diameter 2 cm rises steadily through a solution of density 1-75 gm/cc at
the rate of 0-35 cm/sec. Calculate the coefficient of viscosity of the solution (neglect gas
density). Give an example of non-Newtonian liquid.
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What is a plane diffraction grating? What do you mean by grating constant or grating
element? Describe and explain the method of determining the wavelength of a monochromatic
light with the help of a plane diffraction grating.
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What is the highest order spectrum which may be seen with sodium light (A = 5896A) by
means of a grating with 2000 lines per cm? (1+145)+3
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What are constructive and destructive interference? Does destructive interference violate

the principle of conservation of energy?
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(b) Explain with diagram how 2 Fresnel's bi-prism forms an interference pattern of light. How
can the wavelength of monochromatic light be measured using bi-prism?
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(¢) Ina Young double slit experiment a glass plate (1= 1'5) of thickness 12%10~ mm is placed
in the path of one of the interfering beamg and a diamond plate (i = 2.5) jg placed in the
path of other interfering beam_ [f no shift is found in central fringe, then find the thickness
of diamond plate. (2+1)+4+3
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by 200 times? (2+14242+1)42
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