UMJ-4841
B.Sc. (Fourth Semester)

NEP- Examination, 2024
PHYSICS
Paper 1 (Major)

[Geometrical Optics]

Time : 3 Hours] [Maximum Marks : 75

Note : This question paper consists of two sections. Section A
consists of eight short answer type questions bearing
06 marks each. Attempt any five questions from this
section. Section B consists of five long answer 1ype
questions, bearing 15 marks each. Attempt any three

questions from this section.
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SECTION-A (5x6=30)
(@ug-H)

(Short Answer Type Questions)
(Vg I )

1., State Fermat's Principle of extremum-path and with the use
\/ of it prove the laws of refraction.
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\2/ Describe the Gauss's theory of image formation.
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3. Explain the angular dispersion, angular deviation and
dispersive power of a material. Describe how the dispersive
power depend on the refractive index.
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4. Define aplanatic points and surfaces. Write the advantages
of aplanatic surfaces. '

~/ State and explain the Lagrange's equation for the
magnification,

HEH F o e iAo FaEy ek gEeEe
UMJ-4841/P-411 [2]



6., For a thick lens, derive the relni
on between s thick
\/ and focal lengih, o
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7, Describe the spherical aberration and explain the methods
o minimise it
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Y \P&’ Write short notes on following :
C‘Eff-f: #(a) Translation matrix.
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SECTION-B (3x15=45)
(gvs-T1)

(Long Answer Type Questions)
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What is the advantage of matrix method in paraxial optics ? 74/
ey

Obtain the system matrix for a general optical system. L":“ %
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10, What are astronomical telescopes 2 Descrbe their advantages

and disadvantages in detail,
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its principle. Calculate

\]},Whul is Huygen eyepiece, describe
points for iL.

and locate the locations of different cardinal
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12. Describe the chromatic aberration. Derive the expression for
V" the longitudinal chromatic aberration for an object at infinity.
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13._ Write detailed notes on following :
(a) Spectrometer and ils uses
(b) Nodal Shde
(c) Astigmatism
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NEP - Examination, 2025
PHYSICS
Paper - I (Major)
[Geometrical Optics]

Time : 3 Hours] [Maximum Marks : 75

Note : This question paper consists of two sections. Section A
consists of eight short answer type questions bearing
06 marks each. Attempt my five questions from this
section. Section B consists of five long answer type
questions, bearing 15 marks each. Attempt any three
questions from this section.
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SECTION-A
(@US-37)

(Short Answer Type Questions)
(vg I wed)
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\L/ What is Principle of least time? Prove that Snell's law follows

Vv’

the Fermat's Principle.
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Discuss the following in details :

(a) Lateral or Linear Transverse Magnification.
(b) Gauss points.

(c) Curvature in images.
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\}/ A thick lens is made of a material of refractive index 1;5

and its radii of curvature for the two faces are +10 cm and -
15 cm. Locate its cardinal points if its thickness is 5 cm.
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Define 'lateral, 'longitudinal’ and 'angular’ magnifications of
a lens system. Establish relation between them.
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\§/ Write a short note on 'achromatism of camera lens’.
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\6/ Tlustrate the cardinal points for a lens system. Explain its
properties. Draw the needed ray diagram.
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\'?/ Write a short note on the following :
(a) Translation Matrix.
(b) Compound microscope.
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8. (a) What is chromatic aberration? On what factors
longitudinal chromatic aberration depends.

(b) What is achromatic doublet.
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SECTION-B
(Eus-9)

(Long Answer Type Questions)
(& swda ueT)

\9./ Deduce Newton's formula x;x, = f, f, for a coaxial
combination of two thin lenses, where x, and x, are the
respective distance of the object and the image from the
first and second focal points.
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\1} Deduce the position of cardinal points of a lluygen's eye

piece and indicate them on a diagram. Find the position of
the cross-wire also. How would you locate cardinal points
experimentally.
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11.  Describe a prism Spectrometer. How will you find refractive
A index of the material of a prism with such a spectrometer”.'
Discuss the necessary adjustements.
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12. Explain the various monochromatic aberrations present in
the images formed by a lens. I low can these are corrected?
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13. (a) Whatare aplantic points of a refracting surface? Deduce
v their positions for a spherical refracting surface and
discuss aplantic refraction.

(b) Calculate the radii of aplantic surfaces for a refracting
sphere of i = 1.60 and R = 3.2 cm . Also calculate the
magnification of the image in area.
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