SRI A S NM GOVERNMENT COLLEGE (A), PALAKOL., W.G. Dt, AP-534260
II B. Sc. Physics Semester-111: Syllabus 2019-2020

Department of Physics

PAPER llI: WAVE OPTICS
4 Hour/Week

Total Hours: 60
UNIT I (8 hrs)
1. Aberrations:
Introduction — monochromatic aberrations, spherical aberration, methods of minimizing
spherical aberration, coma, astigmatism and curvature of field, distortion. Chromatic
aberration-the achromatic doublet. Achromatism for two lenses (i) in contact and (ii)
separated by a distance.
Addl. Inputs: Construction &Working principle of Ramsden eyepiece&Hiegens eyepiece

UNIT II (14 hrs)

2. Interference :

Principle of superposition — coherence-temporal coherence and spatial coherence-conditions
for interference of light. Fresnel’s biprism-determination of wavelength of light — change of
phase on reflection. Oblique incidence of a plane wave on a thin film due to reflected and
transmitted light (cosine law) — colors of thin films- Interference by a film with two
non-parallel reflecting surfaces (Wedge shaped film).Determination of diameter of wire,
Newton’s rings in reflected light. Michelson interferometer, Determination of wavelength of
monochromatic light using Newton’s rings and Michelson Interferometer.

Addl. Inputs: Determination of thickness of a transparent material by using Bi-Prism, Non-.
Reflecting Films
Deletions: Temporal & Spatial coherence

UNIT III (14 hrs)

3. Diffraction:

Introduction,distinction between Fresnel and Fraunhoffer diffraction, Fraunhoffer diffraction
—Diffraction due to single slit- Fraunhoffer diffraction due to double slit- Fraunhoffer
diffraction pattern with N slits (diffraction grating).Resolving power of grating,Determination
of wavelength of light in normal incidence and minimum deviation methods using diffraction
grating, Fresnel’s half period zones-area of the half period zones-zone plate-comparison of
zone plate with convex lens-difference between interference and diffraction.

Addl. Inputs: Polygon Law.

UNIT IV(10 hrs)

4.Polarisation:

Polarized light: methods of polarization polarization by reflection, refraction, double
refraction, scattering of light-Brewster’s law-Mauls law-Nicol prism polarizer and analyzer2
Quarter wave plate, Half wave plate-optical activity, determination of specific rotation by
Laurent’s half shade polarimeter- Babinet’s compensator - idea of elliptical and circular
polarization.

Addl. Inputs: Polaroids, Structure of Calcite Crystal.



UNIT V (14 hrs)

5. Lasers and Holography: 10 hrs

Lasers: introduction, spontaneous emission, stimulated emission. Population Inversion,
Laser principle-Einstein coefficients-Types of lasers-He-Ne laser, Ruby laser- Applications
of lasers. Holography: Basic principle of holography - Gabor hologram and its limitations,
Applications of holography.

6. Fiber Optics: 4 hrs

Introduction - different types of fibers, rays and modes in an optical fiber, fiber material,
principles of fiber communication (qualitative treatment only), advantages of fiber optic
communication.

TEXT BOOKS:
1. BSc Physics, Vol.2, Telugu Akademy, Hyderabad
2. A Text Book of Optics-N Subramanyam, L Brijlal, S.Chand& Co.
3. Unified Physics Vol.Il Optics & Thermodynamics — Jai Prakash Nath&Co.Ltd.,
Meerut
4. Second Year Physics, K. Ramakrishna,D.V.Brahmaji,A.Sreenivasa Rao & S.L.V.
Mallikarjun, VikasPublications,Guntur.
REFERENCE BOOKS:
Optics,F..A. Jenkins and H.G. White, Mc Graw-Hill
Optics, AjoyGhatak,Tata Mc Graw-Hill.
Fundamentals of Physics. Halliday/Resnick/Walker.C. Wiley India Edition 2007
Introduction of Lasers — Avadhanulu, S.Chand& Co.
Fundamentals of Optics, H.R. Gulati and D.R. Khanna, 1991, R. Chand Publication
Principles of Optics- BK Mathur, Gopala Printing Press, 1995
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Practical Paper I1I: Wave Optics
Work load: 45 hrs
3 hrs/week
Minimum of 6 experiments to be done and recorded
1. Determination of radius of curvature of a given convex lens-Newton’s rings.

Resolving power of grating.
Study of optical rotation — polarimeter.
Dispersive power of a prism.

Al ol

Determination of wavelength of light using diffraction grating- minimum deviation
method.

Determination of Wavelength of light using diffraction grating-normal incidence
method.

.°\

7. Resolving power of a telescope.

8. Refractive index of a liquid-hallow prism

9. Determination of thickness of a thin wire by wedge method
10. Spectrometer- i-d curve.

11. Determination of refractive index of liquid-Boy’s method.

12. Determination of wavelength-Hartmann formula (prism)
Addl. Inputs: Determination of Spherical & Chromatic Aberration by Optical Bench
method.
Deletions: Spectrometer i-d curve



Practicals

50 marks (3 hr)

Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10
Record 10
BLUE-PRINT
II B.Sc. Physics Semester-I11,
Paper-I11: Wave Optics
Blue Print | Essay Short Marks
Module Questions 10 | Questions allotted
marks S marks
30

1. Unit-1 2 1+1Problem
2. Unit - 11 2 1+1Problem | 30
3.Unit - III 2 1 25
4 Unit -1V 2 1+1Problem | 30
5.Unit-V 2 1 25
Total 140




SRIASNM GOVERNMENT COLLEGE (A), PALAKOL, W.G.DT

II B.Sc.: Physics Semester- II1 (Model Paper)- (2018-20)
Paper 111 - WAVE OPTICS
Time: 3Hr Max Marks: 75
SECTION-A
Answer all Questions 5x10=50M
1.(a) Explain Chromatic Aberration and Derive the Condition for Achromatism when the
lenses are in Contact?
HEEHDEROAND BTN, BoEhd EREIEReD EPEIAT RV 9988a0DEHGE

BReae5e080
(Or)

(b) Explain Spherical aberration with neat diagram. Describe eliminations of spherical
aberration using to Plano convex lenses separated by distance.?
PO DDA BSBoriAN. Boch) DAVH L0ZIPEE SISV 28 9800580 GG

3c0B FOD BDEDE0R0 VSV DSBSV,

2.(a) Explain the Construction and Working of Michelson Interferometer and the Method
of determining refractive Index of a thin Transparent Layer?
BBS DS SoHBLSBETDHELN BELT EeVIBAZN HVBB B0 BL DS odHT™00E

DE58e8°08 36orEBENSAR SRBocdS BBWo0E.
(Or)

(b) Describe Biprism experiment to produce interference fringes and determination of
wavelength of light?
SEIEEBDHSOSEHAST0 DEDEeEe0 aFEE BBorBBENSERONY eSS S

D989 Z0rPeSE oo,

3.(a) Give the theory and construction of a plane transmission diffraction grating and explain
the formation of spectra by it.
DD SETPRDEBE LSV BOTPEBD PS5 S8R0 EdErOEA0E 586

28250000 DENE BT EY 8¢ 0900 SBornA.

(Or)
(b) What is Zone plate? Explain its construction and working.?
Q00E® DOEAN o8 JSHB? PR DELTPEILVHNIIR 2IEPHEAND DSV,

4(a) Explain the construction and working of Nicol prism?
DS DEISAVOSTEE DB DI IEPRHA KD 29SBoLVEAD.

(Or)
(b) Define specific rotatory power. Explain how its value for sugar solution can be
determined experimentally by Laurent half shaded polarimeter.



%285 63:30e37° 08 S AN B0t ToB0e5 e98escraBUBRe8 Sraes IEES St
Of5EE 2SBS0 0SB OBt BSBodEW.

5(a) Explain the working He-Ne Laser with diagrams.
He-Ne &rasn 808 oS8 2800000008 250 &0 9888 06 0703008 D500,

(Or)
(b) With a neat block diagram explain qualitatively the principles of fibre communication

and discuss the various advantages of an optical fibre in the communication system
28 Sor&SSaS TS Frdody SEHr6DY JdwsSabrdtrodrberdsgorndihochawn

ook SeordSadISeffrsotrodn edalfloddo dod LA DET ATV HSBocodw.

Section-B

Answer Any Five of the Following Questions: 5x5=25 Marks

6.Explain Astigmatism and its remedial methods?
820630 5 HBEaHSEToLY, 520N Hetiodd HABLOIBSLVE

7. Explain the formation of colours in thin film.?
00X BowE BSOS PSBocsok.

8. Compare Fresnel and Fraunhofer classes of diffraction?

S5EITVBAIN BSEEF0E BdEr08550 .

9.Explain Malus law for Polarization?
SO DO 29580300,

10.Explain the applications of Holography?
SESAE oBEE 9R0SEBTOIBSBo0:H800?

11.The dispersive powers for crown and flint glass are 0.015 and 0.045 respectively.
Calculate the focal lengths of the lenses which form an achromatic doublet of focal length
60cm when placed in contact.

0.015 08030 0.045 HEJHSTH0ES ot Bockd SLsPoR B &rLHGr 60cm &SP gt
28 958030300t EHLB es Tot Frrtre) o250 LSTEORSITDED

12. In Newton rings experiment the diameter of 10w dark ring is 0.433cm.Find the wavelength of
incident light. If the radius of curvature is 70cm.

Sosaorerss0D HEoBHoE 10 & 58 Heodo a8 Soprasid433cm eaddEods 2d80
ofFEE 360rEBEN5AB? Serso oFEE HEGBISOT G Efom

13. Calculate the specific rotation if the plane of polarization is turned through 26.4° traversing
20cm length of 20% sugar solution.

20% DBEBG C5a5res0E: 00 20cm Bty (10 FedersdouS & SerSR 26.4° SBSDHLES 88
B60e35°08 ¢S oD EE ot






