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SRIASNMGOVERNMENT COLLEGE (A)(A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

| B.Sc. Physics Semester-1: Syllabus 2021-2022

Department of Physics
PAPER I: Mechanics, Waves and Oscillations

4 Hours/Week
Total Hours: 60

UNIT I:

Mechanics of Particles: Review of Newton’s Laws of Motion, Motion of variable mass system,
Motion of a rocket, Multistage rocket, Concept of impact parameter, scattering cross-section,
Rutherford scattering-Derivation.

Mechanics of Rigid bodies: Rigid body, rotational kinematic relations, Equation of motion for a
rotating body, Angular momentum and Moment of inertia tensor, Euler equations, Precession of a
spinning top, Gyroscope, Precession of the equinoxes

UNIT II:

Motion in a Central Force Field: Central forces, definition and examples, characteristics of
central forces, conservative nature of central forces, Equation of motion under a central force,
Kepler’s laws of planetary motion- Proofs, Motion of satellites, Basic idea of Global Positioning
System (GPS), weightlessness, Physiological effects of astronauts

UNIT Il

Relativistic Mechanics: Introduction to relativity, Frames of reference, Galilean transformations,
absolute frames, Michelson-Morley experiment, negative result, Postulates of Special theory of
relativity,Lorentz transformation, time dilation, length contraction, variation of mass with velocity,
Einstein’s mass-energy relation.

UNIT IV:

Undamped, Damped and Forced oscillations: Simple harmonic oscillator and solution of the
differential equation, Damped harmonicoscillator, Forced harmonic oscillator — Their differential
equations and solutions, Resonance,Logarithmic decrement, Relaxation time and Quality factor.

Coupled oscillations: Coupled oscillators - introduction , Two coupled oscillators, Normal
coordinates and Normal Modes.

UNIT V:

Vibrating Strings: Transverse wave propagation along a stretched string, General solution of wave
equation and its significance, Modes of vibration of stretched string clamped at ends, Overtones
andHarmonics.



Ultrasonic's: Ultrasonics, General Properties of ultrasonic waves, Production of ultrasonics by
piezoelectric and magnetostriction methods, Detection of ultrasonics,

Additional Inputs:

Multi Stage Rocket.,Coriolis Force, Cantilever with an end load, Characteristics of gravitational force
Concept of General theory of relativity ,Coriolis Force, Cantilever with an end load ,Characteristics of
gravitational force ,Concept of Generally theory of relativity ,Wave number , Fourier transformations

,Velocity of transverse wave in stretched string, Laws of transverse vibrations

REFERENCE BOOKS:
Sc. Physics, Vol.1, Telugu Academy, Hyderabad

Fundamentals of Physics Vol. | - Resnick, Halliday, Krane ,Wiley India 2007

College Physics-I. T. Bhimasankaram and G. Prasad. Himalaya Publishing House.
University Physics-FW Sears, MW Zemansky& HD Young,Narosa Publications,Delhi
Mechanics, S.G.Venkatachalapathy, Margham Publication, 2003.

Waves and Oscillations. N. Subramanyam and Brijlal, VikasPulications.

Unified Physics - Waves and Oscillations, Jai PrakashNath&Co.Ltd.

Waves & Oscillations. S.Badami, V. Balasubramanian and K.R. Reddy, OrientLongman.
The Physics of Waves and Oscillations, N.K.Bajaj, Tata McGraw Hill

10 Science and Technology of Ultrasonics- Baldevraj, Narosa, New Delhi,2004
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Practical paper 1: Mechanics, Waves and Oscillations Work load: 45 hrs
3 hrs/week

Minimum of 6 experiments to be done and recorded:

Young’s modulus of the material of a bar (scale) by uniform bending

Young’s modulus of the material a bar (scale) by non- uniform bending

Surface tension of a liquid by capillary rise method

Viscosity of liquid by the flow method (Poiseuille’s method)

Bifilar suspension -Moment of inertia of a regular rectangular body.

Fly-wheel -Determination of moment of inertia

Rigidity modulus of material of a wire-Dynamic method (Torsional pendulum)
Volume resonator experiment

Determination of ‘g’ by compound/bar pendulum

Simple pendulum- normal distribution of errors-estimation of time period and the
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errorof the mean by statistical analysis



11. Determination of the force constant of a spring by static and dynamic method.

Suggested student activities
Student seminars, group discussions, assignments, field trips, study project and experimentation using
virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to give a

brief seminar presentation.

Group discussion - A topic from one of the units is given to a group of students and asked to

discuss and debate on it.

Assignment - Few problems may be given to the students from different units and ask them to solve.
Field trip - Visit to: Sugar factory, Tanuku, Paper mill,Rajamahendravaram, any other such visits.
Study project - Web based study.

Domain skills:
Logical derivation, experimentation, problem solving, data collection and analysis, measurement Skills

1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external

2. The teaching work load per week for semesters I to IV is 4 hours and forV & VIis 3
Hours per paper for theory and 3hours for all laboratory (practical) work.

3. The duration of the examination for each theory paper is 3.00 hrs.

4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
Distributed as 30 marks for experiment
10 marks for viva
10 marks for record

Practicals 50 marks
Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10

Record 10



SRI ASNM GOVERNMENT COLLEGE (A) , PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

I Year B.Sc.-Physics: | Semester (Model Paper)- (2020-21 Admitted Batch) w.e.f. 2020-21
Paper | - MECHANICS, WAVES AND OSCILLATIONS

TIME: 3Hrs Max. Marks: 75
SECTION-A

Answer All questions 5x10=50M

1. Explain briefly about system of variable mass and derive the equation of motion of rocket.
38 & 557 NS 3T A0S0T § K708 5758605 5TE T an T § So58"E D5 58800
583 esT LS.

(Or)

Derive Euler equations.
AProST B ESe ™08 20T 2350
2. Define Central force and show that central forces are conservative.
5057 5°ab 20085 767 $55°05°, 05 5T ANST N o) ©° SIHos".
(Or)
State Kepler’s Laws of planetary motion. Derive Kepler’s Laws
5795 087 KT 550 K0S SPann o8 75 $55°03°, 579 08T STanTesy et 08,
3. Describe Michelson Morley experiment and explain the negative result
30,7 0" 085 75T 07 9T 5o Koss $°98°0:5°, e ™S DE PSS 8% $°58 0508’
(or)
Deduce Lorentz transformation equations
05 T0u" 85 EIHoSE D ESE o8 ST L0,
4. What are damped oscillations. Derive the equation of motion of damped harmonic
oscillator and obtain its solution.
@585 &5 &S0 @SA™ S0 $™8° AbTTET S 93508 05 558 S SwesT 6o 8T 580
520805 £30:500.
(or)
Derive Euler equations.
AOFOST H ESE 0S8 ST €550
5. Derive an expression for the velocity of transverse wave along stretched string.
DRSS 85 508%™ %57 AbET BB0K SIS D0 ES80 S0t L.
(or)
Explain the production of ultrasonic waves using piezoelectric effect.
502 5265 a8 85 5B ST 3% SRAD TR 0N e98°5T 35008 &8 H8T 8% 5 35S S
$3°58°05%03.
SECTION-B
Answer any Five questions 5x5=25M

6. Define Impact parameter and Scattering cross section.
935" HE RS S Ay BS°ET W0 HET ANI TG0 & 56T 33 0S0s
7. Explain the working of gyroscope. What are its applications.
K25 0T ETRT 58°57R07 920000 o8 ah) ¢ e98055T B8 e S0 S,



8. Explain the conservative nature of central forces.
55057 5°ab oo $°8T AnST S Be™e) §5 $%58°0H502.
9. Derive Einstein’s mass-energy relation.
055 5T LT 87857 AN F5T 8 0 58850 SwesT £330,
10. Calculate the velocity of the rod when its length will appear 90% of its proper length
2.8 55T 5 o TET K 0 TET R 0TS 58 TS § 08,78 9S50 90% dowy 5676’
AHETE $TKS0 Jos?
11. Define Logarithmic decrement, relaxation time and write the expressions.
H0S8T K™ BBIBEOS, 05T DTAST E0m 080 %87 3570, 3760 9 55808
5 5abos’
12. A flexible spring of length 1m and mass 1gm is stretched by a tension T . The string
vibrates in three segments at a of frequency of 512 Hz. Calculate the tension T.
1M 5776555, $05°0%00 1gM &F 555 a05™8° Ko 2.5 3K T 357 oSS ™ 2085°090&° &0, e3¢ &°K
512Hz
55859555 A0 ST & B0T0Es SRR oR%0T 85057, e9ad’S B7Ke ™ B35 oSy Ker oI,
13. Explain applications of ultrasonics?
e0&%°¢5" 3300 ADTET § 950587 SO $°HE 0.

BLUE-PRINT
I B.Sc. Physics Semester-I,



Paper-1: - MECHANICS, WAVES AND OSCILLATIONS

Blue Print | Essay Short Marks
Module Questions 10 | Questions allotted
marks 5 marks
] 30

1. Unit-1 2 1+1Problem

2. Unit - 11 2 1 25
3.Unit - 111 2 1+1Problem | 30
4.Unit -1V 2 1 25
5.Unit-V 2 1+1Problem | 30
Total 140

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

(Affiliated to Adikavi Nannaya University, Rajamahendravaram)




(Accredited with NAAC “B” Grade with 2.61 CGPA points)
| B. Sc. Physics Semester-11: Syllabus 2021-2022

Department of Physics

PAPER Il : Wave Optics

4 Hour/Week
Total Hours: 60

UNIT I: Interference of light: (12hrs)

Introduction, Conditions for interference of light, Interference of light by division of wave front and
amplitude,Phase change on reflection- Stokes’ treatment, Lloyd’s single mirror, Interference in thin
films: Plane parallel and wedge- shaped films, colours in thin films, Newton’s rings in reflected
light-Theory and experiment, Determination of wavelength of monochromatic light, Michelson
interferometer anddetermination of wavelength.

UNIT II: Diffraction of light:(12hrs)

Introduction, Types of diffraction: Fresnel and Fraunhoffer diffractions, Distinction between
Fresnel and Fraunhoffer diffraction,Fraunhoffer diffraction at a single slit, Plane diffraction
grating,Determination of wavelength of light using diffraction grating, Resolving power of grating,
Fresnel’s half period zones, Explanation of rectilinear propagation of light, Zone plate, comparison
of zone plate with convex lens.

UNIT I11: Polarisation of light:(12hrs)

Polarized light: Methods of production of plane polarized light, Double refraction, Brewster’s law,
Malus law, Nicol prism, Nicol prism as polarizer and analyzer, Quarter wave plate, Half wave plate,
Plane, Circularly and Elliptically polarized light-Production and detection, Optical activity,
Laurent’s half shade polarimeter: determination of specific rotation.

UNIT IV: Aberrations and Fibre Optics: (12hrs)

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. [FilBFCHOPEIcS:
Introduction to Fibers, different types of fibers, rays and modes in an optical fiber, Principles of
fiber communication (qualitative treatment only), Advantages of fiber optic communication.

UNIT V: Lasers and Holography:(12hrs)
Lasers: Introduction, Spontaneous emission, stimulated emission, Population Inversion, Laser
principle, Einstein coefficients, Types of lasers-He-Ne laser, Ruby laser, Applications of lasers;

BBIBGIEPRYE Basic principle of holography, Applications of holography

Additional Inputs:



Dispersion through a prism, Young’s double slit experiment, Lens makers formula derivation,
Polaroid’s, Structure of Calcite Crystal ,Absorption coefficient ‘a’, Gain coefficient ’f’ Numerical
Aperture Fraunhoffer diffraction due to double slit Semi conductor lasers

REFERENCE BOOKS:
BSc Physics, Vol.2, Telugu Akademy, Hyderabad

A Text Book of Optics-N Subramanyam, L Brijlal, S.Chand& Co.
Optics-Murugeshan, S.Chand& Co.

Unified Physics Vol.llOptics, Jai PrakashNath&Co.Ltd., Meerut
Optics,F.A. Jenkins and H.G.White, McGraw-Hill

Optics, AjoyGhatak, TataMcGraw-Hill.

Introduction of Lasers — Avadhanulu, S.Chand& Co.

O N s wDdE

Principles of Optics- BK Mathur, Gopala Printing Press, 1995



Practical Paper 11: 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.

2. Resolving power of grating.

3. Study of optical rotation —polarimeter.

4. Dispersive power of a prism.

5. Determination of wavelength of light using diffraction grating-minimum

deviationmethod.
6. Determination of wavelength of light using diffraction grating-
normalincidencemethod.

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. Determination of refractive index of liquid-Boy’s method.
11. Determination of cauchy’s constants (Using prisim A and B).

Suggested student activities
Student seminars, group discussions, assignments, field trips, study project and experimentation using
virtual lab
Examples
Seminars - A topic from any of the Units is given to the student and asked to give a
brief seminar presentation.
Group discussion - A topic from one of the units is given to a group of students and asked to
discuss and debate on it.
Assignment - Few problems may be given to the students from the different units and
asked them to solve.

Field trip:Visit to Vijjeswaram Barrage, kovvur, paper mill,Rajamahendravaram etc
Study project - Web based study .

Domain skills:
Logical derivation, experimentation, problem solving, data collection and analysis,
measurement skills



1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external

2. The teaching work load per week for semesters I to IV is 4 hours and forV & VIis 3
Hours per paper for theory and 3hours for all laboratory (practical) work.

3. The duration of the examination for each theory paper is 3.00 hrs.

4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
Distributed as 30 marks for experiment
10 marks for viva
10 marks for record

Practicals 50 marks
Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10

Record 10



SRIASN M GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

| Year B.Sc.-Physics: 1l Semester (Model Paper)- (2020-21 Admitted Batch) w.e.f. 2020-21
Paper Il - WAVE OPTICS

TIME: 3Hrs Max. Marks: 75
SECTION-A

Answer All questions 5x10=50M

1. Whatis Lloyd’s mirror? How would you proceed to determine the wavelength of monochromatic light
by using Lloyd’s mirror.

©™oNET B8F D05 S°8F 35500 B°AH DS T 32 S50 $ 0% 2°6F S0
DT anos ™ 0855 &
5™08° $50KSS 5T o abo Je™ BN 03 $5°55°05050..
(Or)

Explain the Construction and Working of Michelson Interferometer and the Method of
determining refractive Index of a thin Transparent Layer?
5 " 0% 057 5T A0S 58 95D 5757 ) HE%AH 7S 525 S $ 7%
5T o
DITAnoS ™ DESET £ 08 SB0KESE, "5 0T Ao Do BN 085S $°55°0%50s..
2. Give the theory and construction of a plane transmission diffraction grating and explain the formation of
spectra by it.
V0B BT BTG $°S55T B3 2 TOERIS) SAHTEIN TR 57T 7 387 £2°0w53:55. $°55T &3
23 OEIIB ™
555 €3 580530005 DEF D™ 5% &% 976 S0SS ™ $5°58°085500.
Or
What is Zone plate? Explain its construction argd v%/orking?
200G PO 900~ D07 5 78T e DTS TR 3% $3°58°0%353
3. Explain the construction and working of Nicol prism?
3°50% He0% L0530 ADTETE 557 e BITS TR S TSR0 $ $5°58°055503.
(or)

Define specific rotatory power. Explain how its value for sugar solution can be determined
experimentally by Laurent half shaded polarimeter.
32385 0 857 53508 ST & Ao & %67 35°03°%, 050" 8T o™ ¥ s s
S0 $TETE7E 6T 5seo abTET S
3%8°58F 00 255 555089 95085 & aho 6T 0™ SN 08 $5°98°08550).
4. Explain Chromatic Aberration and Derive the Condition for Achromatism when the lenses are in
Contact?
38 89 37830383 3°55°053:503. ET0E ETLOE T SIS &5 525335 093557 £3:0055) RS
520es" oo, (Or)
Explain Spherical aberration with neat diagram. Describe eliminations of spherical
aberration using to Plano convex lenses separated by distance.?
K500 5200595509853 255208550, B0 BSBO EI0TE™E ELIEI00) 2.8 005" ¥0P. 7 5o
E3500™° 5355550 K% an 528555300853 3258050 DT B98°8° $5°55°083:30.
5. Explain the working He-Ne Laser with diagrams.
He-Ne 5705 07085 an ™57 § $°6% 50e9:50 985570 ™ $5°5™850s &5 357 585° 50 Srabos™



$°38°0%%03 (or)
What is holography. What is difference between holography and ordinary photography. Explain the
principle and applications of holography.

o P T 50 @9 %, e T 8% S08°an) 9SS BT T RE 559° 8 50T ab &%

AN =060 P KT 50 0N KT 8 OreT 55300 $08°aN) 950587 $85™e8 5T 5ah%.
SECTION-B

Answer any Five questions 5x5=25M

6. Explain the formation of colours in thin film.?
He8S° S0 35 3o 53570 0E ST & $°55°0808°.

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

S5 Anest Soad BT San Koo ™ 10 S $75es° Soono an ET E ¥ b5 0.433cm eon’SE o’

23350 ONTET E 50K 75T 2 abo Jod? Beoso adTET 8 357 e 37 an™osT o 70cm
8. Compare Fresnel and Fraunhofer classes of diffraction?
55T 08°am $F 5T TR %55 ss5™es e Sos”.
9. Explain Malus law for Polarization?
00T STONHTST 8 $3755°05050.
10. Calculate the specific rotation if the plane of polarization is turned through 26.4°
traversing 20cm length of 20% sugar solution.
20% 3757 575 6 55 ™eas00 &7 & 200m BTN Ko KTTe0 eosd &5 Saser B0t $° 26.4°
85 5% 9°58°. 378085 e
355 53083 D87 ¢ abo 8 075 Bosow.
11. Explain Astigmatism and its remedial methods?
2°0055 $°07 B53%1 5°$58°0°, S BT0K 08T D67 BN HTeT B
12. 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 5555°a03 0.045 35°5% 5708 %508 % abh™es Ko 5o Seos™os: §0%0° % 60cm
35 ansso
Ko 2.5 093557 £3 AboKT 00K ™ DET 0B ™ es 570 55T 58T AbDSE oS S35 8500
13. Write the applications of Lasers.
©TR5T ADTET E 980557 B8 S A,

BLUE-PRINT
| B.Sc. Physics Semester-11

Paper-11: WAVE OPTICS



Blue Print | Essay Short Marks
Module Questions 10 | Questions allotted
marks 5 marks

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

SRIASNM GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)




Il B. Sc. Physics Semester-111: Syllabus 2021-2022

Department of Physics

PAPER Ill: Heat and thermodynamics

4 Hour/Week
Total Hours: 60
UNIT I: Kinetic Theory of gases: (12 hrs)

Kinetic Theory of gases-Introduction, Maxwell's law of distribution of molecular velocities
(qualitative treatment only) and its experimental verification,Mean free path, Degrees of freedom,
Principle of equipartition of energy (Qualitative ideas only), Transport phenomenon in ideal gases:
viscosity, Thermal conductivity and diffusion of gases.

UNIT II: Thermodynamics: (12hrs)

Introduction- Isothermal and Adiabatic processes, Reversible and irreversible processes, [CAINOES
ERGINENaNCNSISHTIGIBNGY, Carnot’s theorem, Thermodynamic scale of temperature

and its identity with perfect gas scale, Second law of thermodynamics: Kelvin’s and Clausius
statements, Principle of refrigeration, Entropy, Physical significance, Change in entropy in
reversible and irreversible processes; Entropy and disorder-Entropy of Universe; Temperature-
Entropy (T-S) diagram and its uses ; change of entropy when ice changes into steam.

UNIT Illl: Thermodynamic Potentials and Maxwell’s equations: (12hrs)

Thermodynamic potentials-Internal Energy, Enthalpy, Helmholtz Free Energy, Gibb’s Free
Energy and their significance, Derivation of Maxwell’s thermodynamic relations from
thermodynamic potentials, Applications to (i) Clausius-Clayperon’s equation (ii) Value of CP-CV
(iii) Value of CP/CV (iv) Joule-Kelvin coefficient for ideal gases.

UNIT IV: Low temperature Physics:(12hrs) iSHiOGSIORPIOGUCIGRVEryIOWEHPEralures.

Joule Kelvin effect, Porous plug experiment , Joule expansion, Distinction between adiabatic and
Joule Thomson expansion, Expression for Joule Thomson cooling, Liquefaction of air by
Linde’s method, Production of low temperatures by adiabatic demagnetization (qualitative),
Practical applications of substancesat low temperatures.

UNIT V: Quantum theory of radiation: (12 hrs) Blackbody and its spectral energy distribution
of black body radiation, Kirchoff’s law, Wein’sdisplacement law, Stefan-Boltzmann’s law and
Rayleigh-Jean’s law (Noderivations), Planck’s law of black body radiation-Derivation,
Deduction of Wein’s law and Rayleigh-Jean’s law from Planck’s law, _

deerminationUSinG N ANGSIrOMPYIOREIIBMELeH, =stimation of surface temperature of Sun.

Additional Inputs:
Average speed, Most Probable speed, RMS speed, Introduction to Celsius Scale and Fahrenheit Scale,
Relation between them., Reversible Cell Introduction to pyrometers



Reference books:
1. BSc Physics, Vol.2, Telugu Akademy, Hyderabad
Thermodynamics, R.C.Srivastava, S.K.Saha&AbhayK.Jain, Eastern Economy Edition.
Unified Physics Vol.2, Optics & Thermodynamics, Jai PrakashNath&Co.Ltd., Meerut
Fundamentals of Physics. Halliday/Resnick/Walker.C. Wiley India Edition 2007
Heat and Thermodynamics -N BrijLal, P Subrahmanyam, S.Chand& Co.,2012
Heat and Thermodynamics- MS Yadav, Anmol Publications Pvt. Ltd, 2000
University Physics, HD Young, MW Zemansky,FW Sears, Narosa Publishers, NewDelhi

Noakw



Practical Paper I11: Heat and thermodynamics Work load: 45 hrs

3 hrs/week

Minimum of 6 experiments to be done and recorded

1.

10.

11.

Specific heat of a liquid —Joule’s calorimeter —Barton’s radiation correction

Thermal conductivity of bad conductor-Lee’s method

Thermal conductivity of rubber.

Measurement of Stefan’s constant.

Specific heat of a liquid by applying Newton’s law of cooling correction.

Heating efficiency of electrical kettle with varying voltages.

Thermo emf- thermo couple - Potentiometer

Thermal behavior of an electric bulb (filament/torch light bulb)

Measurement of Stefan’s constant- emissive method

Study of variation of resistance with temperature - Thermistor.

Calculation of temperature coefficient of given material using Carry Fosters bridge.



Suggested student activities

Student seminars, group discussions, assignments, field trips, study project and experimentation using
virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to give a

brief seminar presentation.

Group discussion - A topic from one of the units is given to a group of students and asked to
discuss and debate on it.

Assignment - Few problems may be given to the students from the different units and

asked them to solve.

Field trip:Visit to Vijjeswaram Barrage, kovvur, paper mill,Rajamahendravaram etc

Study project - Web based study .

Domain skills:

Logical derivation, experimentation, problem solving, data collection and analysis, measurement skills

1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external

2. The teaching work load per week for semesters I to IV is 4 hours and forV & VIis 3
Hours per paper for theory and 3hours for all laboratory (practical) work.

. The duration of the examination for each theory paper is 3.00 hrs.

4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
Distributed as 30 marks for experiment
10 marks for viva
10 marks for record

w

Practicals 50 marks
Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10

Record 10



SRIASN M GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

Il Year B.Sc.-Physics: 111 Semester (Model Paper)- (2020-21 Admitted Batch) w.e.f. 2021-22
Paper 111 - HEAT AND THERMODYNAMICS

TIME: 3Hrs Max. Marks: 75
SECTION-A

Answer All questions 5x10=50M

1. Deduce Maxwell’s law of distribution of molecular speeds and its derivation?
DTETHT 3707 @8 7K 37888 S°Ah:ST &% $3°%585%0%53. (Or)
Derive an expression for coefficient of viscosity on the basis of kinetic theory of gases?
500 @ESON H°GT BT0S HEOK™ BT ST SS™ KEE S D ESE0 H TS 080,

2. Describe the working of Carnots engine and derive an expression for its effiency?
55T 560" &0 £ CPoBT 80 DI 3G ST &° $258%05° $57° $5T REB% 9% 580
D& 0S80,
()
Define entropy and explain entropy changes in reversible and irreversible process?
D08 8T 57 5257 555705, 8T 57K 08°ans DK BT 55T 5Paneoo™® Jow 57 o™ s°
35T B8 7808950

3. Define the four thermodynamic potentials , obtain Maxwell’s thermodynamic equations
using these potentials.
30010 ST HKSE FET 5008 35T 535°0:°, 3760° 3008° TR 370 930 588~ S)
520655 €233,
(Or)

Derive an expressions for difference of specific heats of gas.
2.8 S5™ADS> O TTET S 52705 0 THRE 2235000 2N B 0 E8EIe) SmesT €.
4. How are low temperatures produced by adiabatic demagnetization with theory?
S EAnRT 508 588 D67 358%™ 007 il e KT 5805 $7T0E ™ 57 ETN08 9% Sodms ™
$°38°0%0%0).
(Or)
What is Joul Thomson effect. Derive an expression for Joul Thomson cooling.

5. State Plank’s postulates and derive Plank’s radiation law
3 005" EalrIos $Te°N, 3758 BT 58T $° Ewe" a0
(Or)
Define Solar constant and explain the determination of Solar constant by using Angstrom
Pyroheliometer. Estimate the surface temperature of Sun.
B 8T 9T B 50808 3757 55°08° @okT 9T e 5T B 78 TP an ™ wessT 8t v o5
05 5 0E58) SIS BT BAD KD 3°58°05°, B05T Ao’ &0 Lo KT 588 075 Bo8m.

SECTION-B
Answer any Five questions 5x5=25M



6. Explain diffusion of gases on the basis of kinetic theory of gases?
3D 983030 ¥°65T B0 DBOK™ AN STBSEd 575 0303
7. Calculate the work done when 1gm mole of a perfect gas expands isothermally at 27°C to
double its original volume (R=8.314 J K'mol?).
27°C © 5676 6378 28 5™ah05 9T §°570E 000K 5T A TE TS0 $T08° 58 89S D e
560" £0°0%0 95808 8K 58°
075" oS50
8. State Second law of thermodynamics
SR NS EF ™I 87 8 5T08ES STonH™ST $° 5757 S50,
9. A reversible engine works between two temperatures whose difference is 100° C. If it
absorbs 746 J of heat from the source and gives 546 J of heat to sink. Calculate the
temperatures of source and sink.

2,855 5°KS oot 5o D3°S a0y &3F e KT 580 06T b @S0 100°C. &+ abost S50 746) ©
&RF 85" 8% %o

3503° KT E5°08° 746 ) © &35 073" $°057 D 38T 2%0°Se0 0, 787, a3 $H5°am
2°05% © &nf &K sse

Ker’osocs’.
10. Deduce Clausius — Clapeyron equation. What is its importance.

55 0= a0 55 0mn5™ST 05075858 S0 Eme0t 60® 580 B 559" onds:

3°38°0030.

11. Explain Liquefaction of air by Linde’s method
Linde’s 565 3568°3 K0° & 55755630 85 3°55°053:50

12. Define Kirchoff’s law, Wein’s displacement law, Stefan-Boltzmann’s law and Rayleigh-
Jean’s law

Kirchoff’s 3°chs503, Wein’s 0 §sS2 ™ot S°absosn, Stefan-Boltzmann’s $°cbsoses and
Rayleigh- Jean’s &°0s0:30
13. Determine the temperature of the sun with help of weins constant b =2.92X10" * m k,
maximum wavelength is 4900A°.

3555 9T 525050580 ERAN I 05 BIET At enT e KT 588 078 Soson.(b=2.92 X
10°3m-k, 55°35
SS0kK 69,755 9 oo = 4900A°)



I B.Sc. Physics Semester-I11

BLUE-PRINT

Paper-111: HEAT AND THERMODYNAMICS
Blue Print | Essay Short Marks
Module Questions 10 | Questions allotted

marks 5 marks

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




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

(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

Il B. Sc. Physics Semester-1V: Syllabus 2021-2022

Department of Physics
PAPER IV: Electricity, Magnetism & Electronics

4 Hour/Week
Total Hours: 60

UNIT I:

Electrostatics: (6hrs) :Gauss’s law-Statement and its proof, Electric field intensity due to (i)
uniformly charged solid sphere and (ii) an infinite conducting sheet of charge, Deduction of
Coulomb’s law from Gauss law, Electrical potential-Equipotential surfaces, Potential due to a
uniformly charged sphere.

Dielectrics: (6 hrs): Dielectrics-Polar and Non-polar dielectrics- Effect of electric field on
dielectrics,Dielectric strength, Capacitance of a parallel plate condenser with dielectric slab between
the plates, Electric displacement D, electric polarization P,Relation between D, E and P, Dielectric
constant and electric susceptibility.

UNIT II:

Magnetostatics: (6 hrs): Biot-Savart’s law and its applications: (i) circular loop and (ii) solenoid,
, Hall effect, determination of Hall

coefficient and applications.

Electromagnetic Induction: (6 hrs): Faraday’s laws of electromagnetic induction, Lenz’s law,

Self induction and Mutual induction,Self inductance of a long solenoid, Mutual inductance of two
coils, Energy stored in magnetic field, Eddy currents.

UNIT II:

Alternating currents: (6 hrs): Alternating current - Relation between current and voltage in L,C,
R, LR and CR circuits, Phasor and Vector diagrams, LCR series and parallel resonant circuit, Q —
factor, Power factor.

Electromagnetic waves-Maxwell’s equations:(6 hrs) : Idea of displacement current,Maxwell’s

equations-Derivation, Maxwell’s wave equation (with derivation), Transverse nature of
electromagnetic waves, Poynting theorem (Statement and proof). Velocity of wave equation using
maxwells relations in vaccum.

UNIT IV:

Basic Electronic devices: (12 hrs): PN junction diode, Zenerdiode andLight Emitting Diode
(LED) and their I-V characteristics, Zener diode as a regulator- Transistors and its operation, CB,
CE and CC configurations, Input and output characteristicsofa transistor in CE mode, Relation
between alpha, beta and gamma; Transistor as an amplifier.

UNIT-V:

Digital Electronics: (12 hrs): Number systems, Conversion of binary to decimal system and vice
versa, Binary addition & Binary subtraction (1’s and 2’s complement methods), Laws of Boolean
algebra, DeMorgan’s laws-Statements and Proofs, Basic logic gates, NAND and NOR as universal
gates, Exclusive-OR gate, Half adder and Full adder circuits.



Additional Inputs:
Poisson’s and Laplace’s equations for a homogeneous dielectric, Force on a current carrying conductor,
Energy stored in a magnetic field ,Advantages of AC over DC,Wave Guide,Light Emitting Diode ,Half
Subtractor

REFERENCE BOOKS
1. BSc Physics, Vol.3, Telugu Akademy, Hyderabad.

Electricity and Magnetism, D.N. Vasudeva. S. Chand & Co.

Electricity and Magnetism, B.D.Duggal and C.L.Chhabra. Shobanlal& Co.
Electricity, Magnetism with Electronics, K.K.Tewari, R.Chand& Co.,
Electricity and Magnetism, R.Murugeshan, S. Chand & Co.

Principles of Electronics, V.K. Mehta, S.Chand& Co.,
Digital Principles and Applications, A.P. Malvino and D.P.Leach, McGrawHillEdition

No gk~ w DN



Practical Paper 1V: Electricity, Magnetism & Electronics

Work load: 45 hrs
3 hrs/week
Minimum of 6 experiments to be done and recorded

1. Figure of merit of a moving coil galvanometer.
2. LCRcircuit series/parallel resonance, Q factor.
3. Determination of ac-frequency —Sonometer.
4. Verification of Kirchoff’s laws and Maximum Power Transfer theorem.
5. Field along the axis of a circular coil carrying current-Stewart & Gee’s apparatus.
6. PN lJunction Diode Characteristics
7. Zener Diode —V-I Characteristics
8. Zener Diode as a voltage regulator
9. Transistor CE Characteristics- Determination of hybrid parameters
10. Logic Gates- OR,AND,NOT and NAND gates. Verification of Truth Tables.
11. Verification of De Morgan’s Theorems.
12. Construction of Half adder and Full adders-Verification of truth tables

13. Universal gates construction and verification of truth tables.

Suggested student activities
Student seminars, group discussions, assignments, field trips, study project and experimentation using
virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to give a

brief seminar presentation.

Group discussion - A topic from one of the units is given to a group of students and asked to
discuss and debate on it.

Assignment - Few problems may be given to the students from the different units and



asked them to solve.
Field trip:Visit to Vijjeswaram Barrage, kovvur, paper mill,Rajamahendravaram etc
Study project - Web based study .

Domain skills:

Logical derivation, experimentation, problem solving, data collection and analysis, measurement skills

1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external

2. The teaching work load per week for semesters 1 to IV is 4 hours and for V & VIis 3
Hours per paper for theory and 3hours for all laboratory (practical) work.

3. The duration of the examination for each theory paper is 3.00 hrs.

4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
Distributed as 30 marks for experiment
10 marks for viva
10 marks for record

Practicals 50 marks
Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10

Record 10



SRIASN M GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

Il Year B.Sc.-Physics: 1V Semester (Model Paper)- (2020-21 Admitted Batch) w.e.f. 2021-22
Paper IV - ELECTRICITY, MAGNETISM AND ELECTRONICS

TIME: 3Hrs Max. Marks: 75
SECTION-A

Answer All questions 5x10=50M

1 a) State and prove Gauss’s law. Derive the expression for electric field intensity due to
charged spherical shell
K05 SPanomsT 8% 765 $35°08° SPEIR°05050. 55T RIS S K50 So8 50°K™ 76T abost
TR0 8 8757 58%
$%3 5880 ¥ 0w edT L2300,
(Orn)
b) Define and Derive the relation among D, E and P.
D, E 505°aHs P 985 $°57 35°05° 97657 2067 ab 00200850 E23ea" 62350
2 a) State and explain Biot—Savart’s law. Derive an expression for the magnetic induction at
a point on the axis of a current carrying solenoid.
220080 DTSET 0F SPAbH ST 8% 57 570 3758005050, 76T abas® BT 550 &3 S 28
DTS TS 0% Dat
0 %0 5T 00D, D875 wabnT 508 5T 55 75T 585 D5 585 SDeT L),
(Or)
b) Define self induction and Derive an expression for the self inductance of a long solenoid.
BTEAD 7 B P S TP an Gt an ET S 9T sano 3T ETEST S0 %57 55708 95 5800
B22855 €355
3a) Describe the behavior of series LCR circuit when an alternating voltage is applied to
it. Explain the condition for resonance.
2.5 3% 5785° LCR 300050055 D508 570 6072 90567 $°0% 37085085 & Soaho
onTETE
HF 5387 B33 387 £2°050500. @I TE IS S°EI0ES Fge0T LS.
Or
b) Derive the equation of electromagnetic Wavé an)d hence determine the velocity of
propagation of electromagnetic wave in free space.
5°6% A0r8T @opRT 508 BN D 580 SET L%, F08T ab oSS~ Soe ™ $8°
SIS D S8E0
&8° 95 0808°,
4.a) What is transistor? Explain the working of PNP and NPN Transistor.
855 58T 0% €08 900 D55°5°? PNP 8°ah NPN 657 3787 9%05 e08% 385707
37303 3°38° 0.
(Or)
b) Explain the CE characteristics of a Transistor. Derive Relation between alpha, beta and
gamma

55 5785 9°0F 005F an 5T § CE 5°5F an 000" 05F fev—os) $°58°055:50s. alpha, beta and
gamma © $55¢5° ab
008508 5™2380F £23:550.



5.a) Explain the functioning of a Half Adder and a Full Adder along with respective truth
tables.

0955 & HoEOS® SHE°AHY DIPET £3 DOBOS® 03 B I TN 3203, 5e’E H0238°0S%S
D% oY Deot eo’Een

370 755050,
(Or)
b) State and prove De Morgan’s laws. Realize AND, OR and NOT gates from NAND
logic.

&% 50 8F KsT SPahned ST 8% 85%8505°05555. NAND & 550 &$30%3° AND, OR
208°a0> NOT
355 S5E™OS8 OB ON 00T o3,
SECTION-B

Answer any FIVE questions 5x5=25M
6. State the boundary conditions at the dielectric surface.

555 &38°B00 $67 6 0S%ET S SPabi e $°5T $0S0s’,
7. What is Hall Effect? Write the applications of Hall Effect.
570" H0°B0 ©0e0™ DX0%0%? 8% A TET 8 eS8 B8 S 5absn
8. What is the self inductance of a 50 cm long solenoid with 2 cm diameter and having 200
turns.
50 CmM 57753, 2 CM 3T aH0:00 E°0Hy 200 53607 03 Ko 5G5S 7N S°K 50607 e o TETE
$F Savo
$T 5558 5500 075 Sois.
9. Write the integral and differential forms of Maxwell’s equations.
SHETHT 5707 90 5550 @3E0N DS AN HHTEOS EIHTO8 S0 9380,
10. Calculate the resonance frequency of a LCR series circuit with a resistance 10€, inductance
20mH and a capacitance of 0.02pF.
3°57°¢50 10 Q, %7 57587 S50 20 MH $558°a0s §75 0%~ % Ko LCR 57 §™6° Soabo
OHTET S eSS
$TEET PSR 0K oS0,
11. Explain the V-I characteristics of Zener diode.
2’385 &5 man ™ %" A TETE V-l w8 05 mer o8 $758° 0.
12. Expain Exclusive-OR gate.
Exclusive-OR gate &5 $°358%052:0.
13. Convert following Binary to Decimal (i) (10100) (ii) (11001)
(i) (10100); (ii) (11001), ©55 S5 0F0S00 8 25 5350



BLUE-PRINT
Il B.Sc. Physics Semester-1V

Paper-1V: ELECTRICITY, MAGNETISM AND ELECTRONICS

Blue Print | Essay Short Marks
Module Questions 10 | Questions allotted
marks 5 marks
) 25

1. Unit- | 2 1

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




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

(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

Il B. Sc. Physics Semester-1V: Syllabus 2021-2022

Department of Physics
PAPER IV: Modern Physics

4 Hour/Week
Total Hours: 60

UNIT I :

Atomic and Molecular Physics:(12 hrs): Vector atom model and Stern-Gerlach experiment,
Quantum numbers associated with it,Angular momentum of the atom, Coupling schemes, Spectral
terms and spectral notations, Selection rules, Intensity rules, Fine structure of Sodium D-lines,
Zeeman effect, Experimental arrangement to study Zeeman effect; Raman effect, Characteristics
of Raman effect. Experimental arrangement to study Raman effect, Quantum theory of Raman
effect, Applications of Raman effect.

UNIT II:

Matter waves &Uncertainty Principle:(12 hrs): Matter waves, de Broglie’s hypothesis, Wave
length of matter waves, Properties of matter waves, Davisson and Germer’s experiment, Phase and
group velocities, Heisenberg’s uncertainty principle for position and momentum& energy and time,
Ilustration of uncertainty principle using diffraction of beam of electrons and photons (Gamma ray
microscope),Bohr’s principle of complementarity.

UNIT II:

Quantum (Wave) Mechanics:(12 hrs): Basic postulates of quantum mechanics, Schrodinger time
independent and time dependent wave equations-Derivations, Physical interpretation of wave
function, Eigen functions, Eigen values, Application of Schrodinger wave equation to (i) one
dimensional potential box of infinite height(InfinitePotential Well) and (ii) three dimensional box -
tunneling effect.

UNIT IV:
Nuclear Physics:(12 hrs): Nuclear Structure: General Properties of Nuclei, Mass defect, Binding

energy; Nuclear forces:Characteristics of nuclear forces- Yukawa’s meson theory; Nuclear Models:
Liquid drop model, The Shell model, Magic numbers; Nuclear Radiation detectors: G.M. Counter,
Cloud chamber, Solid State detector; Elementary Particles: Elementary Particles and their
classification.

UNIT-V:
Nano materials:(7hrs): Nanomaterials — Introduction, Electron confinement, Size effect, Surface to

volume ratio, Classification of nano materials— (0D, 1D, 2D); _
GBSV o AN GRS UCHURESNARANBIOREREs) Distinct properties of nano materials

(Mention-mechanical,optical, electrical, and magnetic properties); Mention of applications of nano
materials: (Fuel cells,Phosphors for HD TV).

Superconductivity: (5 hrs): Introduction to Superconductivity, Experimental results-critical
temperature, critical magnetic field, Meissner effect , Isotope effect,Type | and Type Il
superconductors, BCS theory (elementary ideas only),Applications of superconductors



Additional Inputs:
High Temperature Superconductors Stark Effect, G.P. Thomson Experiment, Photoelectric effect,

Compton Effect, Semi Empirical Formula, Mossbauer Effect, Cesium Chloride Structure

REFERENCE BOOKS
1. BSc Physics, Vol.4, Telugu Akademy, Hyderabad

Atomic Physics by J.B. Rajam; S.Chand& Co.,

Modern Physics by R. Murugeshan and Kiruthiga Siva Prasath. S. Chand & Co.
Concepts of Modern Physics by Arthur Beiser. Tata McGraw-Hill Edition.
Nuclear Physics, D.C.Tayal, Himalaya Publishing House.

S.K. Kulkarni, Nanotechnology: Principles & Practices (Capital Publ.Co.)

N o gk W

K.K.Chattopadhyay&A.N.Banerjee, Introd.to  Nanoscience and
Technology(PHILearningPriv.Limited).

o

Nano materials, A K Bandopadhyay. New Age International Pvt Ltd (2007)

9. Textbook of Nanoscience and Nanotechnology, BS Murthy, P Shankar,
BaldevRaj,BB Rathand J Murday-Universities Press-1IM



Practical Paper VV: Modern Physics

Work load: 45 hrs
3 hrs/week

Minimum of 6 experiments to be done and recorded

1.

2
3.
4

© © N o

10.

11.
12.
13.
14.

e/m of an electron by Thomson method.
Determination of Planck’s Constant (photocell).
Verification of inverse square law of light using photovoltaic cell.

Determination of the Planck’s constant using LEDs of at least 4 different
colours.

Determination of work function of material of filament of
directly heatedvacuumdiode.

Study of absorption of a-rays.

Study of absorption of B-rays.

Determination of Range of B-particles.

Determination of M & H.

Analysis of powder X-ray diffraction pattern to determine properties of
crystals.

Energy gap of a semiconductor using junction diode.
Energy gap of a semiconductor using thermistor
GM counter characteristics

Study of photo cell characteristics.



Suggested student activities
Student seminars, group discussions, assignments, field trips, study project and
experimentation using virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to give a

brief seminar presentation.

Group discussion - A topic from one of the units is given to a group of students and asked to
discuss and debate on it.

Assignment - Few problems may be given to the students from the different units and

asked them to solve.

Field trip:Visit to Vijjeswaram Barrage, kovvur, paper mill,Rajamahendravaram etc

Study project - Web based study .

Domain skills:

Logical derivation, experimentation, problem solving, data collection and analysis,

measurement skills

1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external

2. The teaching work load per week for semesters | to IV is 4 hours and for V & Vl1is 3
Hours per paper for theory and 3hours for all laboratory (practical) work.

3. The duration of the examination for each theory paper is 3.00 hrs.

4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
Distributed as 30 marks for experiment
10 marks for viva
10 marks for record

Practicals 50 marks
Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10

Record 10



SRIASNM GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

Il Year B.Sc.-Physics: IV Semester (Model Paper)- (2020-21 Admitted Batch) w.e.f. 2021-22
Paper V- MODERN PHYSICS

TIME: 3Hrs Max. Marks:
75
SECTION-A
Answer All questions
5x10=50M

1. a) What is Vector Atom model. Explain the quantum numbers associated with it.
DED™E DS F™ IHIT™ &35 3°38°0:5°, 3°5°¢ 87 S™0er0 Dot ave
3T 509" AbHS ST D,
(or)
b) What is Raman Effect? How it is experimentally studied.
55087 PO B0 BSKTSTD? S BT SADTIH ST D 57556 $°58°0%50.

1. a) Explain de-Broglie hypothesis for matter waves. Derive an expression for de-Broglie

wave length.

55557 b S$SoK™%H & o 5T ©° dares $°58%0808°. &° o 5T o° Sk
& 5% 35 oho% 905880 S™0esT 008,

(or)
b) Explain Davison and Germer experiment for detection of matter waves.
ST 85T A SB0K™e &35 $°5%08T 5o 878 78T BT AT ST S

3°58%°053530.

3. a) Derive Schrodinger’s time independent wave equation.
500 5.7 308G B 088" BE0K 05 58 ST 3% &8 9 0S50,
(or)
b) Obtain an expression for the energy of a particle in one dimensional potential well.
DE°S A $57 50 930 ™E500™° &35T S Beasd b TET § #57 8% 030’588 TS°
&35 B 0050,

4. a) What are various nuclear models? Give brief discussion about liquid drop model of
Nucleus.
35765 E7005% 55 3505780y Di0°e0’. 50T 55 655 552°085 S20In8 T8
%5800, .
(or)
b) Explain the construction and working of GM Counter.
GM 57706585 757 50895500 87013 D3°3 70 $°¢ 85 $°58° 0.,

5. a) Explain the Classification of nano materials.
58 555 S5m0 557 K558 3°58° 055, (or)
b) What is super conductivity? Explain Meissner’s effect. Mention the applications of
super conductivity.



@B STIEBT 50 SKTS T H TR 35T $0°978" $° 3°95°08° e’ S rEst S
@SN BITON BT B30

SECTION-B
Answer Any Five Questions 5x5=25M

6. Explain L-S coupling and J-J coupling.
L-S 208°000 J-J 008850008 $°58°005:00.

7. Explain Heisenberg uncertainty principle.
T2 208 287 KT e93°8T 7887 S SPan™sT §° $°58°% 080’

8. Calculate the de-Broglie wave length associated with a proton moving with a velocity of
2200m\s. (h=6.625x10* J s, mp=1.6 x10%" kg)

2200m\s 350" 9T Sab™e"0T 8557 % 37 5 P eosT &7 xSt avoo ™ a3t s &
2% 57K ©° $SoKo A ET S SSoK & 75T T abo
o5 §°05550. (h=6.625x1034J s, mp=1.6 x10?7 kg)
9. Explain the basic postulates of quantum mechanics.
55 5000 A0S 5%5 07 67 5300 ADTET E BT 5E%8 EarSos) 575800503,
10. A neutron breaks into a proton and an electron. Calculate the mass defect in the reaction.
(mp=1.6725x10?" Kg ,me =9x107! kg, mn =1.6747x10? kg)
2.5 55 apIres 578, 9T 50T 05%ans JesT e 58T moson™ $°%6%0 TG

S5 555 058 $835505) 05T 205050,
(mp=1.6725x10%" Kg ,me =9x10-%* kg, mn =1.6747x10"% kg)

11. Explain the classification of elementary particles.
BE 508 Ber—e 8T KOES0Sy $°58°050°.

12. Mention of applications of nano materials
5SS HE™ET S™e AN TET & 985058 $85™08 5T 5™k,

13. Explain type-1 and type-I1 super conductors.
207807 S50 S°ANI FT0%S 550 98’5 IE e X5o5T 5° $°%58 008,

BLUE-PRINT
Il B.Sc. Physics Semester-1V



Paper-V: MODERN PHYSICS

Blue Print | Essay Short Marks
Module Questions 10 | Questions allotted
marks 5 marks

25
1. Unit- 1| 2 1
2. Unit - 11 2 1+1Problem |30
3.Unit - 111 2 1+1Problem | 30
4.Unit -IV 2 1 25
5.Unit-V 2 2 30
Total 140

SRIASNM GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)




I11 B. Sc. Physics Semester-V: Syllabus 2021-2022

Department of Physics
PAPER V: Electricity, Magnetism and Electronics

3Hours/Week
Total Hours: 45
UNIT-1 (9 hrs)

1. Electric Field Intensity and Potential

Gauss’s law statement and its proof- Electric field intensity due to (1) Uniformly charged
sphere and (2) an infinite conducting sheet of charge. Electrical potential —Equipotential
surfaces- potential due to (1) a point charge, (2) charged spherical shell.

Addl.Inputs: Coulomb’s law from Gauss’ law

2. Dielectrics:

Electric dipole moment and molecular Polarizability, Electric displacement D, electric
polarization P —relation between D, E and P- Dielectric constant and susceptibility. Boundary
conditions at the dielectric surface.

Addl.Inputs: Poission’s and Laplace’s equations for a homogeneous dielectric

UNIT-II (9 hrs)

3. Electric and Magnetic Fields

Biot-Savart’s law, explanation and calculation of ‘B’ due to long straight wire, a circular
current loop and solenoid — Hall effect — determination of Hall coefficient and applications.
Addl.Inputs: Force on a current carrying conductor

4. Electromagnetic Induction

Faraday’s law, Lenz’s law, Self and mutual inductance, coefficient of coupling, calculation of
self inductance of a long solenoid, energy stored in magnetic field. Transformer, energy
losses, efficiency.

Addl.Inputs: Energy stored in a magnetic field

UNIT-I11 (9 hrs)

5. Alternating Currents and Electromagnetic Waves

Alternating current - Relation between current and voltage in LR and CR circuits, vector
diagrams, LCR series and parallel resonant circuit, Q —factor, power in ac circuits.
Addl.Inputs: Advantages of AC over DC

6. Maxwell’s Equations

Idea of displacement current - Maxwell’s equations (integral and differential forms) (no
derivation), Maxwell’s wave equation (with derivation). Pointing theorem (statement),
Production of electromagnetic waves (Hertz experiment).

Addl.Inputs: Wave Guides

UNIT-1V (9 hrs)

7. Basic Electronics:



PN junction diode, Zener diode, |-V characteristics, PNP and NPN transistors, CB, CE and
CC configurations — Relation between a, B and vy - transistor (CE) characteristics , Transistor
as an amplifier.

Addl.Inputs: Light Emitting Diode

UNIT-V: (9 hrs)

8. Digital Electronics

Number systems - Conversion of binary to decimal system and vice versa. Binary subtraction
( 2’s complement methods).Laws of Boolean algebra - De Morgan’s laws-Statement and
proof, Basic logic gates, NAND and NOR as universal gates, exclusive-OR gate, Half adder
and Full adder.

Addl.Inputs: Half Subtractor

Text Books and Reference Books:
1.Modern Physics by R. Murugeshan and Kiruthiga Siva Prasath — S. Chand & Co.
(for semiconductor &Digital Principles)

2. Fundamentals of Physics- Halliday/Resnick/Walker - Wiley India Edition 2007.

. Berkeley Physics Course — Vol. 1 - Electricity and Magnetism — Edward M Purcell ~The
McGraw-Hill Companies.

. Electricity and Magnetism — D.N. Vasudeva. S. Chand & Co.

. Electronic devices and circuits — Millman and Halkias. Mc.Graw-Hill Education.

. Electricity and Magnetism Brijlal and Subramanyam. Ratan Prakashan Mandir.

. Digital Principles and Applications by A.P. Malvino and D.P. Leach. McGraw Hill Educat

. Vivek B.Sc. Third Year Physics Paper-5, D.V.Brahmaji,A.Sreenivasa Rao, Venkateswara
Publications,Guntur

9. Unified Physics Vol.3 — S.L. Gupta and Sanjeev Gupta — Jai Prakasah Nath & CO Meerut

w
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Practical Paper V: Electricity, Magnetism & Electronics
Work load: 45 hrs
3 hrs/week

Minimum of 6 experiments to be done and recorded

. Figure of merit of a moving coil galvanometer.

. LCR circuit series/parallel resonance, Q factor.

. Determination of ac-frequency —Sonometer.

. Verification of Kirchhoff’s laws and Maximum power transfer theorem.
. Field along the axis of a circular coil carrying current.

. PN Junction Diode Characteristics

. Zene Diode Characteristics

. Transistor CE Characteristics- Determination of hybrid parameters

© 0O N oo o B~ W N P

. Carey Foster’s Bridge — measurement of specific resistance.
10. Impedance and Power factor of LR Circuit

Suggested student activities



Student seminars, group discussions, assignments, field trips, study project and
experimentation using virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to give a

brief seminar presentation.

Group discussion - A topic from one of the units is given to a group of students and asked to
discuss and debate on it.

Assignment - Few problems may be given to the students from the different units and

asked them to solve.

Field trip: Visit to Satish Dhawan Space Centre, Sriharikota/Thermal and hydroelectric power
stations etc.,

Study project - Web based study.

Domain skKills:

Logical derivation, experimentation, problem solving, data collection and analysis,

measurement skills

1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external

2. The teaching work load per week for semesters | to IV is 4 hours and for V & VIis 3
Hours per paper for theory and 3hours for all laboratory (practical) work.

3. The duration of the examination for each theory paper is 3.00 hrs.

4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
Distributed as 30 marks for experiment
10 marks for viva
10 marks for record

Practicals 50 marks
Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10
Record 10

SRIASN M GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT




(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

111 B.Sc.: Physics Semester- V (Model Paper)- (2018-19 Admitted Batch)
Paper V- ELECTRICITY, MAGNETISM AND ELECTRONICS

Time: 3Hrs Max. Marks: 75
SECTION-A
Answer All questions 5X10=50M

1. a) State and prove Gauss’s law.
K0T SPAD5™ST 8% $°57 3:5°05° $P858 0.
(Or)
b) Explain the boundary conditions at the dielectric surface.
5755 38 B00 367 6 9E%rET S SCabh e $°S95° 0S50
2. a) State and explain Biot—Savart’s law. Derive an expression for the magnetic induction at
a point on the axis of a current carrying solenoid.
200" VIS 07 SPAnH™ST 8% 37 570° 3758085, $°5F abas® ¥F 83N
S5 S 28 BTES 7N 9 0% s
0 P00 95T 00D, D87 HE™ wabn® §os ¥ ST 85T 58% 9 5550
822855 £23:503.
(On)
b) Describe the construction and working of a transformer. Explain its energy losses.
57 5T 0T $75T 8T ST 57T S, 55050 D38 87 AH HSITT
3 557 5°AHy 3758 0%3502.
05 58T 0T 95T 085 07 50K H5T ¢ ab S35 ooy Di%es’.
3. a) Describe the behavior of series LCR circuit when an alternating voltage is applied to
it. Explain the condition for resonance.
2.5 3% 5785° LCR 300050055 D508 570 072 90567 8°0% 3708508
es Soapo anE"
$F 5387 B335 357 £2°050500. @I TE IS S°E0ES 50T LS.
Or
b) Derive the equation of electromagnetic(wgve and hence determine the velocity of
propagation of electromagnetic wave in free space.
3% AP eoahT 50 BE0KSE B ESm0 F8esT 8,
Br3T AP~oBE ™S00 " 58 SRS B30 5850
&% ¥%°080°.
4. a) What is transistor? Explain the working of PNP and NPN Transistor.
255 58T 0% €08 0™ D:5°°? PNP 558°abs NPN 657 5757 9% eos™
BT ST 579 0850.
(On)
b) Explain the CE characteristics of a Transistor.
857 5787 %07 08T anp™ET 5 CE 5°57 a0 $°58% 0050,



5. a) Explain the functioning of a Half Adder and a Full Adder along with respective truth
tables.

57 & HoBOS® 05°0K0 05T £ HOEOS® 03 BTN 525808, 78
$02¢5°05%8 DS A Deot LS
B0 $5°58%085.
(Or)

b) State and prove De Morgan’s laws. Realize AND, OR and NOT gates from NAND
logic.
&2 0™ PEF KsE SPah™es $F 50° $°855°055:50. NAND &F 580 &r0:5° AND,
OR 8% NOT
&5F 5508 DO S8 Seat 2050,

SECTION-B
Answer any FIVE questions 5x5=25M

6. Derive the relation among D, E and P.

D, E 505°ahs P © 3¢ ab 90250850 S20es" ea50).
7. Derive expression for the potential due to a point charge.

2°005) $5°5T ABIE T HO 308 95787 3°65T ot 3T ST HeT 8 0% 580
&35% 90N,
8. What is Hall Effect? Write the applications of Hall Effect.

570" $0°B0 ©060™ D% $8° A TET § @38 85es 3T 5aks.
9. Derive an expression for the self inductance of a long solenoid.

BTEAD, S B0 E S T an s an s E 9 sabo 9F 5E58T S0 8 H°sSe00
82855 £23:503.
10. Write the integral and differential forms of Maxwell’s equations.

SHETHT 5707 9 5560 @S50S DS AN HHTEOS SN T8 S0 5380,
11. Calculate the resonance frequency of a LCR series circuit with a resistance 10€2,

inductance 20mH and a capacitance of 0.02pF.

3°57°¢50 10 Q, $F 57587 50 20 MH 5058°a §™50%0 8" ¥ Ko LCR 57 57
SoAHo AHTET E eS¢

$TEET5ESTR 0ET oS0,
12. For a transistor a =0.95 and its emitter current is ImA. Find its base and collector currents

855 55T %05 08" ad™TE" 5 0.=0.95 8°ahs $8° &8 K8 $°6T amst 1mA
eAH°B™ 5% e3¢5 8 HS A

D755 %57 AT o) K850
13. Convert following Binary to Decimal (i) (10100) (ii) (11001)

(i) (10100, (ii) (11001); 55 S oFH 00 8 5% Soss.



BLUE-PRINT
111 B.Sc. Physics Semester-V

Paper-V: Electricity, Magnetism and Electronics
Blue Print Essay Short Marks
Module Questions 10 | Questions allotted
marks 5 marks
2 2 30
1. Unit- |
2 2 30
2. Unit - 11
3.Unit - 11 2 1+1Problem 30
4.Unit -IV 2 1Problem 25
5.Unit-V 2 1Problem 25
Total 140




SRIASN M GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

111 B. Sc. Physics Semester-V: Syllabus 2020-2021

Department of Physics
PAPER VI: MODERN PHYSICS

No. of Credits: 03 3 Hour/Week
Total Hours: 45

UNIT-1 (9 hrs)

1. Atomic and Molecular Physics

Introduction —Drawbacks of Bohr’s atomic model. Vector atom model and Stern-Gerlach
experiment - quantum numbers associated with it. L-S and J- J coupling schemes. Zeeman
Effect (Definition only) -Raman Effect, hypothesis, Stokes and Anti Stokes lines. Quantum
theory of Raman Effect. Experimental arrangement — Applications of Raman effect
Addl.Inputs: Stark Effect

UNIT-11 (9 hrs)

2. Matter Waves & Uncertainty Principle

Matter waves, de Broglie’s hypothesis - wavelength of matter waves, Properties of matter
waves - Davisson and Germer experiment — Heisenberg’s uncertainty principle for position
and momentum & Energy and time

Addl.Inputs: G.P. Thomson Experiment

UNIT-111 (9 hrs)

3. Quantum (wave) Mechanics

Basic postulates of quantum mechanics, Schrodinger time independent and time dependent
wave equations-derivations. Physical interpretation of wave function. Eigen functions, Eigen
values. Application of Schrodinger wave equation to particle in one dimensional infinite box.
Addl.Inputs: Photoelectric effect, Compton Effect

UNIT-IV (9 hrs)

4. General Properties of Nuclei

Basic ideas of nucleus -size, mass, charge density (matter energy), binding energy, magnetic
moment, electric moments. Liquid drop model and Shell model (qualitative aspects only) -
Magic numbers.

Addl.Inputs: Semi Emprical Formula

5. Radioactivity Decay

Alpha decay: basics of a-decay processes. Theory of a-decay. Gamow’s theory, Geiger
Nuttal law. B-decay, Energy kinematics for pB-decay, positron emission, electron capture,
neutrino hypothesis.

Addl.Inputs: Mossbauer Effect



UNIT-V (9 hrs)

6. Crystal Structure

Amorphous and crystalline materials, unit cell, Miller indices, reciprocal lattice, types of
lattices, diffraction of X-rays by crystals, Bragg’s law, experimental techniques, Laue’s
method.

Additional Inputs: Cesium Chloride Structure

7. Super Conductivity

Introduction - experimental facts, critical temperature - critical field - Meissner’s effect —
Isotope effect - Type | and type Il superconductors - applications of superconductors.
Addl.Inputs: High Temperature Superconductors

Text Books and Reference Books:

. Modern Physics by G. Aruldhas & P. Rajagopal. Eastern Economy Edition.

. Concepts of Modern Physics by Arthur Beiser. Tata McGraw-Hill Edition.

. Modern Physics by R. Murugeshan and Kiruthiga Siva Prasath. S. Chand & Co.

. Nuclear Physics by D.C. Tayal, Himalaya Publishing House(HPH).

. Molecular Structure and Spectroscopy by G. Aruldhas. Prentice Hall of India, New Delhi.

. Spectroscopy —Atomic and Molecular by Gurdeep R Chatwal and Shyam Anand — HPH

. Third Year Physics - Telugu Academy.

. Vivek B.Sc. Third Year Physics Paper-6, D.V.Brahmaji,A.Sreenivasa Rao, Venkateswara
Publications,Guntur

8. Elements of Solid State Physics by J.P. Srivastava. (for chapter on nanomaterials)-PHI Pvt

O~NO OB WN -

Practical Paper VI: Modern Physics
Work load: 45 hrs
3 hrs/week
Minimum of 6 experiments to be done and recorded

. e/m of an electron by Thomson method.
. Determination of Planck’s constant (photocell).
. Verification of inverse square law of light using photovoltaic cell.

. Study of absorption of a-rays.

1

2

3

4

5. Study of absorption of B-rays.
6. Determination of M & H.

7. Logic Gates- AND, OR, NOT and XOR gates. Verification of Truth Tables.
8. Verification of De Morgan’s Theorems.

9. Verification of Truth Tables of Universal gates

10. Verification of truth tables of Half and Full adders

Suggested student activities
Student seminars, group discussions, assignments, field trips, study project and
experimentation using virtual lab



Examples

Seminars - A topic from any of the Units is given to the student and asked to give a

brief seminar presentation.

Group discussion - A topic from one of the units is given to a group of students and asked to
discuss and debate on it.

Assignment - Few problems may be given to the students from the different units and

asked them to solve.

Field trip: Visit to Satish Dhawan Space Centre, Sriharikota/Thermal and hydroelectric power
stations etc.,

Study project - Web based study.

Domain skills:

Logical derivation, experimentation, problem solving, data collection and analysis,

measurement skills

1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external

2. The teaching work load per week for semesters | to IV is 4 hours and for V & VIis 3
Hours per paper for theory and 3hours for all laboratory (practical) work.

. The duration of the examination for each theory paper is 3.00 hrs.

4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
Distributed as 30 marks for experiment
10 marks for viva
10 marks for record

w

Practicals 50 marks
Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10

Record 10



SRI ASN M GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

111 B.Sc.: Physics Semester- V (Model Paper) - (2018-19 Admitted Batch)
Paper VI - MODERN PHYSICS
Time: 3Hrs Max. Marks: 75

SECTION-A
Answer ALL questions 5x10=50M

1. a) Describe Stern and Gerlach experiment. What is its importance?
0 0075 85 K55T 0755 55 5an™ 080 $5°55%°03° &$578° 95 $Soop® aned
S0 D50,
(or)
b) What is Raman Effect? How it is experimentally studied.
BER08T HO°B0 9K S TR0 $5° BT SAD RS 08 57555 $°55°0%05%.

2. a) Explain de-Broglie hypothesis for matter waves. Derive an expression for de-Broglie

wave length.

55555 o BSoK~e% & o 5K ©° dares $758% 0806’ &° o 87T ©° $soK
& =5 5% Ano%s H:°58830 S™wesT 008",

(or)
b) Explain Davison and Germer experiment for detection of matter waves.
&7 555 b BBoKTe &7’ &°5°0ST 8°aky 2757 HTET BT San TS S

3°58°0%:30.

3. a) Derive Schrodinger’s time independent wave equation.
500 5.7 3585”2 08" BE0K 0 ESE ST $° &8 9 08508,
(or)
b) Obtain an expression for the energy of a particle in one dimensional potential well.
DE2°8°A0 ¥5 0 ™G0 &3S S ab TET S #5785 5 58T &
&8 55 0S80,

4. a) What are various nuclear models? Give brief discussion about liquid drop model of
Nucleus.

$°5°85 E08F 85 305280 D0%es°. 208 58 &F 8520°085 $S505°8™08s
3°58°0%050. .
(or)
b) Explain Gamow theory of o —decay.
- 530885 K™ %8 S0dST 0 3°55°05050.

5. a) Describe different crystal systems.
32578 %5 H85°8 357 erme8y $°58%0%5. (or)
b) What is super conductivity? Explain Meissner’s effect. Mention the properties of
super conductivity.



@B STIEBT 50 SKTS T H TR 35T $0°978" $° 3°95°08° e’ S rEst S
G557 ™08 ST B,
SECTION-B
Answer Any Five Questions 5x5=25M

6. Explain L-S coupling and J-J coupling.
L-S 208°000 J-J 008850008 $°58°005:00.

7. Explain Heisenberg uncertainty principle.
T2 208 287 KT e93°8T 7887 S SPan™sT §° $°58°% 080’

8. Calculate the de-Broglie wave length associated with a proton moving with a velocity of
2200m\s. (h=6.625x10* J s, mp=1.6 x10%" kg)

2200M\s S5 K08 ™ 5 Ban—e%0% 31357 8 97 5 eo~sE 37 vrsst avoo ™ &3 S &°
2% 57K ©° $SoKo A ET S SSoK & 75T T abo
o5 §°05550. (h=6.625x1034J s, mp=1.6 x10?7 kg)

9. Define Photo electric effect and Compton Effect.
E™088° 5755 anpasst D0°30 050 00T asF $e’%0 08 $°8F $SS%0s0s’.

10. A neutron breaks into a proton and an electron. Calculate the mass defect in the reaction.
(mp=1.6725x10%" Kg ,me =9x10-%* kg, mn =1.6747x10"% kg)

2.8 5% AN 585, 95 8 P eo™sT 085°a0) 08T e0F 55F moton™ 3%
SF 555 ahs™#° $838508) 078 EoSr5m.
(mp=1.6725x10?" Kg ,me =9x107! kg, mn =1.6747x10?" kg)

11. Explain Geiger Nuttal’s Law.
K7KST 8607 0007 At §° $°58% oS0’

12. Calculate the inter planar spacing for a (1 1 0) plane in simple cubic lattice with unit cell
side 5.63 A°
AN DT 223505 5.63 A° Ko 308 $5F anset go™ %0 o8 $5es®Ses (11 0)
Ko 0’0" $~o—e
2ET A SrSo ©7E" Sossw.

13. Explain type-1 and type-11 super conductors.
0TG5’ 550 SN T0ES S50 985’ IrE e KeST 5% 5580508,



BLUE-PRINT
11 B.Sc. Physics Semester-V,
Paper-VI: MODERN PHYSICS

Blue Print Essay Short Marks
Module Questions 10 | Questions allotted
marks 5 marks
1. Unit- 1 2 1 25
2. Unit - 11 2 1+1Problem 30
3.Unit - 11 2 1 25
4.Unit -1V 2 1+1Problem 30
5.Unit-V 2 1+1Problem 30
Total 140




SRI A.S.N. M. GOVERNMENT COLLEGE (A), PALAKOL, W.G. DT
(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
(Accredited with NAAC “B” Grade with 2.61 CGPA points)

I11 B. Sc. Physics Semester-VI: Syllabus 2021-2022

Department of Physics

Elective Paper-VII (A) - Analog and Digital Electronics

3 Hour/Week
Total Hours: 45

Unit-1 (10 Hours)
1. FET-Construction, Working, characteristics and uses; MOSFET-enhancement MOSFET,
construction and working , drain characteristics of MOSFET, applications of MOSFET

2. Photo electric devices: Structure and operation, characteristics, application of LDR, LED

Unit-11 (9Hours)

3. Operational Amplifiers: Characteristics of ideal and practical Op-Amp (IC 741), Basic
differential amplifiers, Op-Amp supply voltage, IC identification, Internal blocks of Op-Amp,
CMRR, slew rate, concept of virtual ground.

Unit-111 (8 Hours)

4. Applications of Op-Amp: Op-Amp as, Inverting amplifier, Non-inverting amplifier,
voltage follower, summing amplifier, difference amplifier, comparator, integrator,
differentiator.

Unit-1V(9 Hours)

5. [DatEIprOCESSINGIGIGUIES: Multiplexers, De-multiplexers, encoders, decoders,

Characteristics for Digital ICs -RTL, DTL, TTL, (NAND & NOR Gates).
6. IC 555 Timer -Its pin diagram, internal architecture, Application as astablemulti vibrator
and mono stable multi vibrator.

Unit-V (9 Hours)

7. Sequential digital circuits: Flip-flops, RS, Clocked SR, JK, D, T, Master-Slave, Flip- flop,.
8. Code Converters: [DESigilolcodeiconvertel, BCD to 7 segment, binary/BCD to gray, gray
to binary/BCD.

Reference Books
1. Digital Electronics by G.K.Kharate Oxford University Press

2. Unified Electronics by Agarwal and Agarwal.

3. Op- Amp and Linear ICs by Ramakanth A Gayekwad, 4th edition PHI

4. Digital Principles and Applications by Malvino and Leach, TMH, 1996, 4th edition.
5. Digital Circuit design by Morris Mano,PHI

6. Switching Theory and Logic design by A.AnandKumar ,PHI

7. operations amplifier by SV Subramanyam.



Elective Paper-VII (A) Practical: Analog and Digital Electronics
3 Hour/Week
Total Hours: 45

Minimum of 6 experiments to be done and recorded

1) Characteristics of FET

2) Characteristics of MOSFET

3) Characteristics of LDR

4) Characteristics of Op-amp.(IC741)

5) Op-Amp as amplifier/inverting amplifier
6) Op-Amp as integrator/differentiator

7) Op-Amp as summing amplifier/difference amplifier
8) IC 555 as astable multivibrator

9) IC 555 as monostable amplifier

10) Master slave flip-flop

11) JK flip-flop

Suggested student activities

Student seminars, group discussions, assignments, field trips, study project and
experimentation using virtual lab

. Examples

Seminars - A topic from any of the Units is given to the student and asked to give a

brief seminar presentation.

Group discussion - A topic from one of the units is given to a group of students and asked to
discuss and debate on it.

Assignment - Few problems may be given to the students from the different units and

asked them to solve.

Field trip: Visit to Satish Dhawan Space Centre, Sriharikota/Thermal and hydroelectric power
stations etc.,

Study project - Web based study .

Domain skills:

Logical derivation, experimentation, problem solving, data collection and analysis,

measurement skills

1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external

2. The teaching work load per week for semesters I to IV is 4 hours and for V & Vl1is 3
Hours per paper for theory and 3hours for all laboratory (practical) work.

3. The duration of the examination for each theory paper is 3.00 hrs.

4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
Distributed as 30 marks for experiment
10 marks for viva



10 marks for record
Practicals

Formula & Explanation

Tabular form +graph +circuit diagram
Observations

Calculation, graph, precautions & Result
Viva-Voce

Record

50 marks

6
6
12
6
10
10






