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Scheme of Assessment (Pass course)

The assessment will include in term continuous assessment (30% marks) and an end-of-term
examination (70 % marks). The total marks for assessment of a theory course will be 100 and that of
a practical course will be 50.

1. The Theory question paper of end of semester Exam for the discipline-specific core courses
(DSC), Discipline-specific elective (DSE), Ability Enhancement Course (AEC), Value Added
Course (VAC), and Skill Enhancement Course (SEC) will be of 70 marks and it will be divided in

two parts i.e. Part- Aand Part-B.

Part-A will consist of 10 compulsory questions. There will be at least three questions from each
unit and answer to each question shall be limited up to 50 words. Each question will carry two
marks. (Total 20 Marks)

Part - B will consist of 10 questions. At least three questions from each unit will be set and
students will have to answer five questions, selecting at least one question from each unit. The
answer to each question shall be limited to 400 words. Each question carries 10marks

(Total 50 Marks)

2. Continuous internal assessment for a theory course will be of 30 marks and shall be based on allotted

assignments/class tests and attendance.
The distribution of marks shall be as follows:
Class Tests/ Assignments 20 marks and attendance10 marks.

3. The end-semester practical examination shall be of 35 Marks. There will be a panel of examiners
consisting of one external and one internal examiner. Following will be the distribution of marks in

End-semester Practical Examination:
One Experiment25 marks, Viva- vocel0 marks.

4. Continuous internal assessment for a practical course will of 15 marks.
Distribution of marks for Internal Assessment will be:
Record 10 marks and attendance5 Marks.

5. For attendance the distribution of marks will be as follows:

FOR THEORY FOR PRACTICAL
e 751to 80% attendance 5 Marks 2 Marks
e 80 to 90% attendance 7 Marks 3 Marks
e 90 to 95% attendance 9 Marks 4 Marks
e >059% attendance 10 Marks 5 Marks

Note: A student will have to pass in theory Examination, PracticalExamination and Continuous
Assessments Separately.
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Three-year bachelor’s degree with three major disciplines

M.D.S.University Ajmer

(B.Sc.)
PHYSICS
Semester | Course | Course Code Course Credits | Teaching Maximum marks Duration of
Type Nomenclature |(L+T+P)| Hours Examination
per week Internal | End-semester | Total (Hrs)
Assessment | Examination
PHY5101T-C Mechanics 4+0+0 4 30 70 100 3
st
1 Core | pLvy5102p-C Physics 0+0+2 4 15 35 50 3
Practical-I
PHY5201T-C | Electromagnetism |4+0+0 4 30 70 100 3
ond and optics
Core -
PHY5202P-C Physics 0+0+2 4 15 35 50 3
Practical-lI
PHY5301T-C Electronics 4+0+0 4 30 70 100 3
J Core X
3 PHY5302P-C Physics 0+0+2 4 15 35 50 3
Practical-I11
PHY5303T-S | Electrical Circuit |2+0+0 2 30 70 100 3
SEC g
Analysis
PHY5401T-C Quantum 4+0+0 4 30 70 100 3
Core Mechanics
4 PHY5402P-C Physics 0+0+2 4 15 35 50 3
Practical-1V
PHY5403T-S Basic 2+0+0 2 30 70 100 3
SEC Instrumentation
skill




PHY5501T-E | Nuclear Physics |4+0+0 30 70 100
DSE .
PHY5502T- E | Thermodynamics |4+0+0 30 70 100
and Statistical
Physics
5th
PHY5503T- E | Digital Electronics | 4+0+0 30 70 100
Core |PHY5504P-C Physics 0+0+2 15 35 50
Practical-V
PHY5505T-S Optical Imaging |2+0+0 30 70 100
SEC
and photography
PHY5601T-E |Solid State Physics|4+0+0 30 70 100
DSE .
PHY5602T-E Mathematical |4+0+0 30 70 100
Physics
6" PHY5603T-E Spectroscopy  |4+0+0 30 70 100
PHY5604P-C Physics 0+0+2 15 35 50
Core )
Practical-VI
SEC PHY5605T-S | Radiation Safety |2+0+0 30 70 100




Semester-I
Physics
(Course Type- Core Course, Course Code: PHY5101T-C)
Nomenclature: MECHANICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs
Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
Course learning outcome:
At the end of the course the student is expected to assimilate the following and possess the basic
knowledge of the following.
1. Inertial frames, Galilean transformation, non-inertial frames, special theory of relativity.
2. Concept of reduced mass,multistage rocket, concepts of elastic and inelastic collisions.
3. Angular momentum of a system of particles, Precessional motion of the Spinning top.
4. Simple, compound pendulum, Damped harmonic oscillators, Driven harmonic oscillator andN
coupled oscillators.

Unit -1

Inertial frames, Non-inertial frames, Galilean transformation, fictitious forces,Displacement,velocity,
and acceleration in rotating frame of reference, centrifugal acceleration, Coriolisforce and its applications,
Foucault pendulum, Invariance of the velocity of light, postulatesof the special theory of relativity,
Lorentz transformations, relativistic addition ofvelocities,Length contraction, time dilation, Variation of
mass with velocity, mass-energyrelation. Concept of reduced mass, single stage and multistage rocket,
concepts of elasticand inelastic collisions, Analysis of collision in the centre of mass frame.

Unit -11

Angular momentum of a system of particles, equation of motion of a rotating body, inertialcoefficients,

case of J not parallel to @, kinetic energy of rotation and idea of principle axes,Euler Equations,
Precessional motion of the Spinning top.

Elasticity: Small deformations, Young’smodulus, Bulk modulus and Modulus of rigidity for an isotropic

solid, Poisson ratio,relation between elastic constants, Theoryofbending of beams and Cantilever, Torsion
of acylinder.

Unit -111

Simple andcompound pendulum, Damped harmonic oscillators, Power dissipationand Qualityfactor.
Driven harmonic oscillator, Transient and steady state, Power absorption, Motion of two coupled
oscillators, normal modes and motion in mixed mode, the effect of coupling inmechanical systems. N
coupled oscillators.

Reference Books:
1. Berkeley Physics Course Vol-1, Mechanics (Mc Graw-Hill)
2. The Feynman Lectures in Physics, Vol-1, R.P. Feynman, R.B.Lighton and M. Sands.
3. R. S. Gambhir-Mechanics, (CBS Publishers and Distributors, New Delhi.)
4. D. P. Khandelwal - Oscillation and waves (Himalaya Publishing House, (Mumbai).
5. R.K. Ghose-The Mathematics of waves and vibrations.
6. 1.G. Main - Vibrations and waves (Cambridge Univ Press).
Semester-I



Physics
(Course Type- Core Course, Course Code: PHY5101T-C)
Nomenclature: MECHANICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
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Hest qEa:

1. Berkeley Physics Course Vol-1, Mechanics (Mc Graw-Hill).

2. The Feynman Lectures in Physics, Vol-1, R.P. Feynman, R.B.Lighton and M. Sands.
3. R. S. Gambhir-Mechanics, (CBS Publishers and Distributors, New Delhi.)

4. D. P. Khandelwal - Oscillation and waves (Himalaya Publishing House, (Mumbai).
5. R.K. Ghose-The Mathematics of waves and vibrations.

6. 1.G. Main - Vibrations and waves (Cambridge Univ Press).

Semester-I|
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(Physics)
(Course Type- Core Course, Course Code: PHY5102P-C)
Nomenclature: PHYSICS PRACTICAL-I
No. of credits: 2
Teaching/Contact Hours - per week 4 hrs, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15

The total number of experiments to be performed by the student during the semester should be Seven
(minimum). One experiment is to be performed inthe examination.

NogakrwbdpE

8.

9.

List of Practicals

Study of law of parallel axes for the moment of inertia.

Study of law of perpendicular axesfor the moment of inertia.

Study of conservation of momentum in two-dimensional oscillations.

Study of a compound pendulum.

Study of damping of a bar pendulum under various conditions.

Study of oscillations under a bifilar suspension.

Study of Potential energy curve of a one-dimensional system and oscillations in it for various
amplitudes.

Study of oscillations of a mass under different combinations of springs.

Study of bending of a cantilever or a beam.

10. Study of torsion of a wire using Maxwell’s needle.
11. Study of the torsion of a rod by statical method.
12. Study of the flow of liquids through capillaries.

Note: In addition to the experiments givenin the above list, few more experiments may be
set at institutional levelof equivalent standards.

Reference Books:

1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.
2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd., New

Delhi.

3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.
4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.
6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia PublishingHouse.
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Semester-I
(Physics)
(Course Type- Core Course, Course Code: PHY5102P-C)
Nomenclature: PHYSICS PRACTICAL-I
No. of credits: 2
Teaching/Contact Hours - per week 4 hrs, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15
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1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi

2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd. Delhi
3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi

4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar

6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia PublishingHouse.
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Semester-11
Physics
(Course Type- Core Course, Course Code: PHY5201T-C)
Nomenclature: ELECTROMAGNETISM AND OPTICS
No. of credits: 4
Teaching Hours - Per week 4 hr, Total 60 hrs
Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
Course learning outcome:
At the end of the course the student is expected to assimilate the following and possess the basic
knowledge of the following.
1. Gauss's Law, electric fieldof charge distributionsandworkdone in electrostatic fields.
2. Conductors and Dielectrics in electric field, Uniqueness theorem andmethod of images.
3. Poisson and Laplace equations, Ampere's law and magnetic dipole moments, Maxwell's equations
andCRO.
4. Interference and diffraction phenomena, resolving power, polarization of light and the
phenomenon of double refraction.

Unit -1

Gauss Law and its integral and differential form, Potential and field of arbitrary chargedistribution at rest,
Concept of multi poles, dipole and quadrupole , Work done on a charge inan electrostatic field expressed
as a line integral, Screening of E held by a conductor,

Electrostatic field: conductors in an electric field, Boundary conditions for potential and fieldat dielectric
surface, Uniqueness theorem, method of images and its applications for systemof a point charge near a
grounded conducting plane.

Unit -11

Poisson and Laplace equations in Cartesian, cylindrical and spherical polar coordinates(without
derivation), solutions of Laplace equations in Cartesian coordinates. Amperecircuital law (integral and
differential form), magnetic force on a currentcarrying wire and torque on a current loop in a magnetic
field, magnetic dipole moment,Maxwell equations (integral and differential form) and displacement
current, working andapplication of CRO.

Unit -111

Interference of light: thin films, Newton’s ring, Fringes of equal inclination, Michaelsoninterferometer
and its application.

Fresnel diffraction: Half period zones, circular aperture,circular disc, zone plate.

Fraunhofer diffraction: single slit, double slit, N slit, planediffraction grating, resolving power,
Rayleigh criterion, resolving power of grating and prism.

Polarization of light: polarization by reflection, Brewster’s law, polarization by refraction, lawof Malus
and the phenomenon of double refraction.

Reference Books:

Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Purcell (Mc Graw Hill).
D.J. Griffiths, Introduction to Electrodynamics (Prentice Hall of India.).

V.V. Sarvate, Electromagnetic field and Wave (Wiley Eastern Ltd. New, Delhi
Principles of Optics by BK Mathur.

Optics by DP Khandelwal.

Introduction to modern optics by A K Ghatak (Tata McGraw Hill).

ocouprwNE
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Semester-11
Physics
(Course Type- Core Course, Course Code: PHY5201T-C)
Nomenclature: ELECTROMAGNETISM AND OPTICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
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Hest g
1. Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Purcell (Mc Graw Hill).
2. D.J. Griffiths, Introduction to Electrodynamics (Prentice Hall of India.).
3. V.V. Sarvate, Electromagnetic field and Wave (Wiley Eastern Ltd. New, Delhi
4. Principles of Optics by BK Mathur.
5. Optics by DP Khandelwal.
6. Introduction to modern optics by A K Ghatak (Tata McGraw Hill).

16



Semester-11
Physics
(Course Type- Core Course, Course Code: PHY5202P-C)
Nomenclature: PHYSICS PRACTICAL-I1I
No. of credits: 2
Teaching/Contact Hours - per week 4 hrs, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15

The total number of experiments to be performed by the student during the semester should be Seven
(minimum). One experiment is to be performed inthe examination.

List of Practicals

To study the characteristics of a ballistic galvanometer.
To study an electroscope or electrometer.
Use of a vibration magnetometer to study a magnetic field.
Study of the magnetic field due to a current carrying coil.
Measurement of difference of low resistance by Carey-foster Bridge.
Measurement of inductance using Anderson Bridge.
Measurement of capacitance using De Sauty Bridge.
Study of charging and discharging of a capacitor in RC circuits.
To study the transient behavior of LR circuit.

. To study the characteristics of choke.

. Study of Lorentz force.

. Conversion of a galvanometer to a voltmeter.

. Conversion of a galvanometer to an ammeter.
. To study and verify the Faraday law of electromagnetic induction.

©WooNoO~wWNhE
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Note: In addition to the experiments given in the above list, few more experiments may be set at
institutional level of equivalent standards.

Reference Books:

1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.

2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd., New
Delhi.

3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram &amp; Sons, Delhi.

4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.

6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia Publishing.
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Semester-11
Physics
(Course Type- Core Course, Course Code: PHY5202P-C)
Nomenclature: PHYSICS PRACTICAL-I1I
No. of credits: 2
Teaching/Contact Hours - per week 4 hrs, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15
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Hest g
1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.
2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd.Delhi.
3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.
4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.
5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.
6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia Publishing.
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Semester-I111
Physics
(Course Type- Core Course, Course Code: PHY5301T-C)
Nomenclature: ELECTRONICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

Course learning outcome:
At the end of the course the student is expected to assimilate the following and possess the basic
knowledge of the following.
1. Basic concepts of diodes and their applications to rectifiers, Filters and voltage regulation by
Zener diode

2. Junction transistor, transistor as amplifier, Field effect transistors and their applications.

Different types of amplifiers, Concept of feedback and Effect of negative feedback
4. Criteria for self-excited and self-sustained oscillations, Colpitts, Hartley, RC and Wein Bridge
oscillator.

w

Unit -1

Applications of Diodes: Half wave, full wave and Bridge rectifier, calculation of ripple factor, efficiency
and regulation. Filters, series inductor, shunt capacitor, L section and m section filters, Clipping and
Clamping Circuits.

Special Purpose Diodes- Tunnel diode, Photo diode, Zener diode, LED.

Voltage regulation: Voltage regulation and voltage stabilization by Zener diode, voltage multiplier, diode
ratings.

Unit -11

Transistor: Notations and volt-ampere characteristics for bipolar junction transistor, Concept of load line
and operating point, Hybrid parameters. Use of transistor as amplifier, CB, CE, CC configurations and
their equivalent circuit, Analysis of transistor amplifiers using hybrid parameters and its gain - frequency
response curve.

Transistor bias circuits: Need of bias and stability of Q point, stability factors, various types of bias
circuits for thermal bias stability, Fixed bias, Emitter Bias, Voltage divider and collector feedback resistor
bias.

Field effect transistors: Junction Field effect transistor (JFET), circuit symbols, biasing and volt-Ampere
relations.

19



Unit -111

Amplifier with Feedback: Concept of feedback, positive and negative feedback, Voltage and current
feedback circuits.

Advantages of negative feedback: Stabilization of gain, Effect of negative feedback on output and input
resistance, Reduction of nonlinear distortion, effect on gain-frequency response.

Oscillators: Criteria for self-excited and self-sustained oscillations, circuit requirements for self exiceted
oscillations, Basic transistor oscillator circuit and its analysis- Colpitts, Hartley, RCand Wein Bridge
oscillator.

Reference Books:

V.K.Mehta, Electronics, S. Chand and sons, New Delhi.

M.L.Gupta, Electronics, Dhanpat Rai and sons, New Delhi.

A.P. Malvino, Digital Electronics, Tata Mc Graw Hill Co. Ltd. New Delhi.
J.D. Ryder, Electronics, Mc Graw Hill Co.

Bhargav, Basic Electronics, Tata Mc Graw Hill Co. Ltd. New Delhi.

J.P. Agrawal, Basic Electronics, Kedarnath, Ramnath Meerut.

Gupta, Kumar, Electronics,Pragati Prakashan, Meerut.

Noookrowbdr
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Semester-I111
Physics
(Course Type- Core Course, Course Code: PHY5301T-C)
Nomenclature: ELECTRONICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

fer yfawer
P & Hd A faegndi @ TeEfaf@d a1 sreAard s AR i e @e
37UETT & AT &
1. SRS T T IAUROMT R fesehrl & Sofel IeToleT |, WhoeX Td Sol
SRITSCART dieedr fafaa#Ae|
2. O gifoeey, gt & §7 7 giforeel &1 39397, 89 YHE gifoieer 3R 3a%
TN
3. TaffieeT YR & Yatieh, Geifolael & RO, HUMcHS Jolfoldl & T
4. T 3cATAAIR TaNRT grert & for Fal), Aifeued, géa, RCIR &9 fst

aifer|
ghTS-|

SHTS & ISTHANT: 3787 oRaT, qoieRer 3R Agfesesdhl, & a[urien & a0 , gafar
IR Fea| et AviiRes, ureg @aRT, L e 3R w8 fheex, a3
FolueT Tide.
Ay s s/s: gl SRS, Wiel S/lS, Siek SHlS, TeSSI(LED).
deear RfATaAa: IR SAIEeaRT dlecdiaadsT AR diecar Rulaor |, decardads
gRaer /g 3|

$HTS-1|

gifaree: gfagydl afYr gifoeer & T ddhd Rieg 3R dlee-verdr Afenatiors o,
IS offgel 3R uRETer fdg & HTUROM |, HhY Yrael, yatieh & & H giforeel &l
39AIET,CB, CE, CCHAfa—ard 3R 30 o IRUYFRT Yraell &l IUATT Fleh
o gaeient &l favelvoraiR 3ash afeur-3mgfed srefoharash,
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el 9w aRumamE H EThar gUur Q g # TUica, TURica R,
s TEEaRcg & fov [JIffea veR & sg 9oy, [ua S99, 3ca9s 999,
dieedr fasreteh 3R FagHYsitaer Ffae a4

&7 g eifoee: afgT Toa gifaieeX (JFET), IRIUTR, T AR dlec-TrdRR
g |

sH1S-11

yafaaervats:qfeder 1 GUROT |, AlcHS R ROUTcARYA T, dleedr 3R
URTYAAIRITRIY.

HOMCHSFYATAAY &F o187 offer &7 Pydeor  fodid ik fodeh g w
ROTCHRYATIAR I FeTd, IRET fa&I0r # whefl, aifeer-3mgicd 3rgfshar W gera.
QT Tad:3cafad 3R auiRa gaar & for  Fald, Fad:3cafadares & fow
ARTAT JTaRThT, IMURT  gifoieer  AfTaRay AR 3HT favelyor - Hifeued,
gieel, RCAR e foer aifer|

Hest g

MobdE

No o

V.K.Mehta, Electronics, S. Chand and sons, New Delhi.

M.L.Gupta, Electronics, Dhanpat Rai and sons, New Delhi.

A.P. Malvino, Digital Electronics, Tata Mc Graw Hill Co. Ltd. New Delhi.
J.D. Ryder, Electronics, Mc Graw Hill Co.

Bhargav, Basic Electronics, Tata Mc Graw Hill Co. Ltd. New Delhi.

J.P. Agrawal, Basic Electronics, Kedarnath, Ramnath Meerut.

Gupta, Kumar, Electronics, Pragati Prakashan, Meerut.
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Semester-111
Physics
(Course Type- Core Course, Course Code: PHY5302P-C)
Nomenclature: PRACTICAL-I111
No. of credits: 2
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15
The total number of experiments to be performed by the student during the semester should be Seven
(minimum). One experiment is to be performed inthe examination.

List of Practicals

To determine the dispersive power of a prism using a spectrometer.

To determine the various wavelengths of polychromatic light source using a grating.

To determine the wavelength using a biprism.

To determine the wavelength of monochromatic light source using Newton’s ring method.
To determine the wavelength of monochromatic light source using Michelson’s interferometer.
Verification of Malus’ law using a laser pointer.

To determine the specific rotation of sugar solution using a polarimeter.

To determine the wavelength of laser light using a diffraction grating.

To determine the various elastic constants using Searle’s apparatus.

10 Determination of surface tension of a liquid.

11. Study of viscosity of a fluid.

12. Study of LCR series resonance and determination of quality factor.

©CoOoNOT~WNE

Note: In addition to the experiments given in the above list, few more experiments may be set at
institutional level of equivalent standards.

Reference Books:

1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.

2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Heinemann EducationBooks Ltd. Delhi.
3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.

4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.

6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia Publishing.
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Semester-I11
Physics
(Course Type- Core Course, Course Code: PHY5302P-C)
Nomenclature: PRACTICAL -11I
No. of credits: 2
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15

QAT & aftd fdeandl gary e S arel Sl T ol FEIN(FYATH)ETT gl T1ev
grfaTes gAeT H U TAT e gl

w2 A g
1. TFCIHET FT 3UANT Fh Ood $r AT &7 drT AT T
2. AFET T IUTT Xk SEIUIT Fehrr T A APt T Semed e
3. GATIH & 39T aah aieT Sedard el
4. 7es ger fafy &1 3ueT FF THaviia gehrer Ad Hr aRaT SEAATT FHT
5. ATSh AT IR UTHTIT HI 3TN leh ThAUIT FehTel Fld T 9T SEIATT T
6. PIoR TIgeX &l 3UINT ok Hold & fd FI A= |
7. YAUTATY T 3UANT FXeh el o el 1 fafArse golerira |
8. faader AT 1 3T Tk oo Yehrer i aaT & AT |
9. Hel 3YMIOT T 3UTNT Feh Ao FeAREATOTR AT LA
10. fohEligd & 53 Tl T AT AT HIAT|
11. op8T dTeT T QAT &l TETIANIET |
12. LCRAON 37efolle &1 3T X TIAVCT a[uTieh AT el

drc: waE fr 3@ g F wfaRea, sefcmey T e gHwe T F gar o
fF o @ B

Hest qEad:
1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.
2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Heinemann EducationBooks Ltd.,
New Delhi.
3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.
4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.
5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.
6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia Publishing.
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Semester-111 (SEC)
Physics
(Course Type- SEC Course, Course Code: PHY5303T-S)
Nomenclature: ELECTRICAL CIRCUITANALYSIS
No. of credits: 2
Teaching Hours - per week 2 hr, Total 30 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

Course learning outcome:

Aftercompleting the course, student will learn fundamental electrical concepts like voltage, current,
resistance, and power, alongside practical skills in circuit analysis and electrical protection. These skills
will help for careers in electrical engineering, construction, and manufacturing.

Unit -1

Basic Electricity Principles: Voltage, Current, Resistance, and Power, Ohm's law, Series, parallel, and
series-parallel combinations of AC and DC.

Electrical Circuits: Basic electric circuit elements and their combination, Rules to analyse DC sourced
electrical circuits, Current and voltage drop across the DC circuit elements

Unit -11

Single-phase and three-phase alternating current sources, Rules to analyse AC sourced electrical circuits,
Real, imaginary and complex power components of AC source, Power factor, Response of inductors and
capacitors with DC or AC sources, loop and nodal equations based on DC and AC circuits (Kirchhoff’s
laws).

Unit -111

Circuit analysistheorems:  Superposition, Thevenin, Norton, Maximum power transfer Theorems,
Electrical Protection: Relays. Fuses and disconnect switches, Circuit breakers, Overload devices,
Ground-fault protection, Grounding and isolating, Phase reversal Surge protection.

Reference Books:

1. Atextbook in Electrical Technology - B L Theraja - S Chand & Co.
Electrical Circuits, K.A. Smith and R.E. Alley, Cambridge University Press
Basic Electronics, D.K.Chattopadhaya and Rakshit, Wiley Eastern, Delhi.
Bhargav, Basic Electronics, Tata Mc Graw Hill Co. Ltd. New Delhi.

J.P. Agrawal, Basic Electronics, Kedarnath, Ramnath Meerut.

arwn
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Semester-I111
Physics
(Course Type- SEC, Course Code: PHY5303T-S)
Nomenclature: ELECTRICAL CIRCUIT ANALYSIS
No. of credits: 2
Teaching Hours - per week 2 hr, Total 30 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

T gfawe

HIE qUT e F g Tt He(a faeghy srauronsi S ferE, arrufade, afea
H WG & @ gAY fAeelvor 3R faegd grem A cArdgiRe direT IS F Rl 1A
hierel gelfdrgenl SofaraRar, FAAToT 3R fafasior & HRAT & fow #HAeg |

FHTS-|

IR fega Rera: dleedr, arrafae ik afdd |, 30e & @A | DC 3RACHIT,
AT 3R AT-FAAR 3T |

faega aRuy: fagga  aRuyH3MURed 3/aad 3R 3o FAlsi |, DC Ad arel faegd
aRuieh faeelyor foes, DCaRuusragat # 4Ry 3R fasraur|

SHIS-11
Th-he I3 F-FellT yearadt URT @i, AC A arel fdegd aRuys faeelvor & fazer, AC
A & arEdiash, HeafassiR AFAARIFT geh, Ao, DC AT AC Hidl & HTAWRH
Fusell ARFTRT &1 37efohar, DC 3R AC IRTY WX e o@ 3R Aser Fafretor
(frrars & o)

sH1S-11

IRYY fRARAYUYAT : 3eIRIveT, Aafae, Alcd, IREIRSAT JR™RdA afFd FTroT gag|
fega qRam: Nol, wge 3R faede Faw , Afhe s, 3NaTdlls 30T, A TET, -
HFehel 3N TAeleTe, ol SAHATT, Hglie T&T0T |

ot qETF:
. Atext book in Electrical Technology - B L Theraja - S Chand & Co.
Electrical Circuits, K.A. Smith and R.E. Alley, Cambridge University Press
Basic Electronics, D.K.Chattopadhaya and Rakshit, Wiley Eastern, Delhi.

Bhargav, Basic Electronics, Tata Mc Graw Hill Co. Ltd. New Delhi.
J.P. Agrawal, Basic Electronics, Kedarnath, Ramnath Meerut.

akrwbdPE
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Semester-1V
Physics
(Course Type- Core Course, Course Code: PHY5401T-C)
Nomenclature: QUANTUM MECHANICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

Course learning outcome:

At the end of the course the student is expected to assimilate the following and possess the basic
knowledge of the following.
1. Inadequacies of Classical mechanics, de-Broglie hypothesis, Uncertainty Principle and its
applications.
2. Time-dependent and time-independent Schrodinger Equations , wave function's physical
significanceand wave packet
3. Quantum Mechanics Formalism, operators, Eigen functions, eigenvaluesand Fundamental
postulates.
4. Simple Solutions of Schrddinger equation, analyze scenarios like particle in a box and potential
barriers.
5. Angular momentum, quantizationand Schrédinger equation for hydrogen atom.

Unit -1

Origin of Quantum Theory: Failure of classical mechanics to explain the phenomenon such as black
body radiation spectrum, Planck’s radiation law, photoelectric effect and Einstein explanation, Compton
Effect, de- Broglie hypothesis, evidence for diffraction and interference of particles. Uncertainty principle
and its consequences, gamma ray microscope, diffraction at a single slit, Applications of uncertainty
principle (i) nonexistence of electron in nucleus (ii) Ground state energy of H-atom (iii) Ground state of
energy of harmonic oscillator, Energy- time uncertainty.

Schrodinger Equation:-

Time dependent and time independent form, Physical significance of the wave function and its
interpretation, stationary state solution , Boundary and continuity conditions of the wave function ,
probability current density, continuity equation, wave packet , group and phase velocities.

Unit -11

Formalism of Quantum Mechanics:Operators in quantum mechanics, linear, Hermitian and Unitary
operators, Expectation values of dynamical variables, Eigen function and Eigen value, degeneracy,
orthogonality of Eigen functions, Fundamental postulates of quantum mechanics, Ehrenfest theorem,
Commutation relations.

Simple Solutions of Schrodinger's Equations : Particle in one dimensional box, extension of results for
three dimensional cases and degeneracy of levels, Potential step and rectangular potential barrier,
calculation of reflection and transmission coefficient, Qualitative discussion of the application to alpha
decay (tunnel effect), square well potential of finite depth, transmission resonance. Simple harmonic
oscillator (one dimensional) Eigen function, energy Eigen values, zero point energy.
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Unit - 1

Angular Momentum and Hydrogen Atom: Angular momentum in quantum mechanics, Eigen values
and Eigen functions of L2and L,, spherical harmonics, quantisation of Orbital angular momentum, vector
model and space quantization,Schrodinger equation for a spherically symmetric potential, Separation of
variables for angular wave function, Solution of Radial equation, , energy levels of H-atom, shape of n=1
and n=2 wave functions, average radius, comparison with Bohr model and Correspondence principle.

Reference Books:

A Text book of Quantum Mechanics. P.M.Mathews and K.Venkatesan, Mc Graw Hill.
Quantum Mechanics, Robert Eisberg and Robert Resnick, Wiley.

Quantum Mechanics, Leonard I. Schiff, Tata Mc Graw Hill.

Quantum Mechanics, G. Aruldhas, PHI Learning of India.

Quantum Mechanics, Bruce Cameron Reed, Jones and Bartlett Learning.

Quantum Mechanics: Foundations & Applications, Arno Bohm, Springer

Quantum Mechanics: Devnathan, Narosa Publishing House.

Quantum Mechanics: Loknathan and Ghatak, McMillan.

Quantum Mechanics:Satyaprakash, Kedarnath& Ramnath Meerut.

©CoNOO~WNE

28



Semester-1V
Physics
(Course Type- Core Course, Course Code: PHY5401T-C)
Nomenclature: QUANTUM MECHANICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

e gfawe
P & A # Al & AeAfaf@d & 3cAdd e iR Hefaf@d a1 g
AT Il FI 30T Fr A1 &
1. RaFAa aifedhr fr @av, A-serel aReedar, sifaflRaaar Bga e
3|
2. FIT AT UF FIeT FATHT  HNEoR FHIOT, AT oled T Hifds
HEIIR T |9 |

3. FaicH Iifydr & TR, ThRb, SITHeldd,
IMSNAATAIRAAIIRTENT |

4. ANER & FHEON & W g, R g diFqd H &1 &1
faelyoT)

5. IO FA9T, FAEROT TUT H-RAT0] & forw snfser Fefienor |

ghTS-|

Faten RAgia &1 3ga: Hver fafetor edaes i caredr F 7 A Frferehr S

3T, ColiehiafehioT foiad, wehrer faegd wsa 3R IMSEET TISERIOT , HlFdes JHE, I-
SITell  IReheTsT], HUN Hidddel R FAfddwor & gaAmT | FARadar f&ga AR 336

aRoT#, AT faor geAeddt, vhd @riee W fadde , AfARuddr fgia & 3T ()
AT H FolFeld A IAdcd (i) H-IRATO] T T Foll IHGEAT (i) 3MMach aleleh T
HelFoll TN, Soll-HHAT AT

ANEIT FHHIOT:- FIeT AT TT el FATAT T, TT BoleT F1 Jifds Agea 3R s@aT
SITET, TR GTAT gof, AT Wl W IRAAT 3R Fiacy gfdseyr , TARATYRT geica,
Tidcd FHERIOT, AT T, FAg AR el 397
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FaieA I A dfbwar FaicH TRH A FERS, W&F, g IR Fe Fors, afada
W & TR AT , 3TSTheled HRITSIAHT, THSCT, TSI Bl Al Fdehdl , FaTCH
IR & HAHA RN, WeTthee TAG,HA AT Faer|

AFRTHFON & WA g AT sieq 7 For, F-FaFafa F aRomat @1 faear 3ik
ERT hr3raersedr, fqera e AR TR fqeraRifeeT, e 3R IRIHeT a[uTieh T 707,
37T &7 H 36T & [T Iolcrs fqauer (G yera), IRTAT s &1 Jalieh &,
URATAA 3eeile, el HEd aleleh (Teh TATHY) TS AT Boled, Foll S AT, YT g
St

sHrs-111

FoNT w397 3 TSI WL FATCH AR F FONT FIT |, LT L, FIS AT A AR
MENA Feold, INNIGIHA I, HET HIONT  TAM HT FATEIa0T, TlGe IFT 3R 3l
FAEIHIOT, Mg TAAT Axas fov sfEoR gHEeor, v aer God & for @ afat
T GUFROTTE g FHIROT HT gl H-IAT] & Foll T, n = 1T n=2 I Hefefen!
e, 3ed fBear IR Alsa iR gorla fgia & | Jore|

(&}
© OoNoGOR~LNE W

A Text book of Quantum Mechanics. P.M.Mathews and K.Venkatesan, Mc Graw Hill.
Quantum Mechanics, Robert Eisberg and Robert Resnick, Wiley.

Quantum Mechanics, Leonard I. Schiff, Tata Mc Graw Hill.

Quantum Mechanics, G. Aruldhas, PHI Learning of India.

Quantum Mechanics, Bruce Cameron Reed, Jones and Bartlett Learning.

Quantum Mechanics: Foundations & Applications, Arno Bohm, Springer

Quantum Mechanics: Devnathan, Narosa Publishing House.

Quantum Mechanics: Loknathan and Ghatak, McMillan.

Quantum Mechanics: Satyaprakash, Kedarnath& Ramnath Meerut.
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Semester-1V
Physics
(Course Type- Core Course, Course Code: PHY5402P-C)
Nomenclature: PHYSICS PRACTICAL- IV
No. of credits: 2
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15
The total number of experiments to be performed by the student during the semester should be Seven
(minimum). One experiment is to be performed in the examination.

LIST OF PRACTICALS

1. Design and study of an R-C phase shift oscillator.
Study of a voltage multiplier circuit to generate high voltage D.C. from A.C.
Study of OR, AND, NOT, NAND, NOR, X-OR gates using discrete components and verify the De-
Morgan’s Theorem.
To study the frequency response of RC- coupled transistor amplifier.
To study the characteristics of NPN/PNP transistor in various configurations.
Study of an R-C transmission line at 50 Hz.
Study of an L-C Transmission line
(i) At fixed frequency.
(ii) At variable frequency.
8. To study and draw the characteristics curves of a given Field Effect Transistor (FET).
9. Design a Zener regulated power supply and to study the regulation with various loads.
10. To study and draw the characteristics curve of the Zener diodes.
11. To study and draw the characteristic curve of a semiconductor junction diode.
12. Determination of energy band gap of a semiconductor.

w N

Nowuvs

Note: In addition to the experiments given in the above list, few more experiments may be set at
institutional level of equivalent standards.

Reference Books:

1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.

2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd. Delhi.
3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.

4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.
6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia PublishingHouse.
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Semester-1V
Physics
(Course Type- Core Course, Course Code: PHY5402P-C)
Nomenclature: PHYSICS PRACTICAL - IV
No. of credits: 2

Teaching Hours - per week 4 hr, Total 60 hrs
Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15

AT & Iafd fdeardl earT fhe S arel Gt T ol FEIN(GATH)ET gler
TRTITARE qheT & TR T T ¥
ot g

1. R-C el fa¥amget giferd &1 fSomsa3iR reagedea|

2.0, & 3TT dleco SLEL. 3cUeed Flel & oIV dlecol TAURIRIY Fl HETIT

AT

3. Taffieet 3raual & 93T & OR, AND, NOT, NAND, NOR, X-OR difées @R &l

3ETTT AT 3R S-ATNT & JHAT Fl AT T

4. RC-FIIAC gifSee Jatieh T Jrgice efshdl &l HEATA LTl

5. faffiear fa=arat & NPN/PNP gifaey hafematiOlent 1 31eadsT Fe|

6. R-C TTRUT S T 50 ol T HETUT aT|

7. L-C TARUT ST ol 3TETTeT el

(i) e 3ngfed =X
(if) TRaT 3mgfed &

8. &9 YHTAT CITSIEe(FET) h3TfHETOh ashl IRWOT UG TeTTA HlaT|

9. R fAafATIfFa e Bomsa e vd RAffieT s & AT dleedr AIaA &

I T |

10. SleiX STAIS HATRATETTOIHR el HIAREUT TF HEITeT FHledT|

11. 37Tl T STAEH RO Tohl HFIBRWUT UG IETTA HeTT|

12. 3ATAH & 3ol o3 HedTol & Al ATd BT
dre: gAet f 3w g F wfalea, sefacgaey Fav w3 gawe R F v st
P a1 g 2

Hest g
1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.
2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd., Delhi.
3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.

4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.
6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia PublishingHouse.
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Semester-1V
Physics
(Course Type- SEC, Course Code: PHY5403T-S)
Nomenclature: BASIC INSTRUMENTATION SKILL
No. of credits: 2
Teaching Hours - per week 2 hr, Total 30 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
Course learning outcome:

At the end of the course the student is expected to assimilate the following and possess the basic
knowledge of the following.

1. Measurement fundamentals like accuracy, precision and errors.

2. Principles of measurement of DC/AC voltage, current and resistances, Specifications of a
multimeter and their significance.
Advantageof electronic voltmeter over conventional multimeter
Construction, working and applications of CRO.
5. Principle and working of signal generators and Digital instruments.

Unit -1

s w

Basics of measurement: accuracy, precision, sensitivity, resolution range, errors in measurements and
loading effects.
Multimeter: Principles of measurement of DC voltage and DC current, AC voltage, AC current and
resistances, Specifications of a multimeter and their significance.
Electronic Voltmeter: Advantage over conventional multimeter for voltage measurement with respect to
input impedance and sensitivity, principles of voltage measurement (Block diagram only), Specifications
of electronic voltmeter and their significance.

Unit -11

Cathode ray oscilloscope (CRO): Block diagram of CRO, Construction of CRT, Electron gun,
electronic focussing and acceleration, (Explanation only — no mathematical treatment), brief discussion on
screen phosphor, visual persistence and chemical composition. Time base operation, synchronisation,
front panel controls, specifications of CRO and their significance.
Application of CRO: Use of CRO for measurement of voltage (DC & AC), frequency and phase
difference, Introduction to digital CRO.

uUnit -111

Signal generators and analysis instruments: Block diagram, explanation and specifications of low
frequency, pulse and function generator, Brief idea for testing of signal generators.

Digital instruments: Principle and working of digital meters, Comparison of digital and analog
instruments, specifications of digital meter, working principle of digital voltmeter, block diagram and
working of a digital multimeter.

Reference books:
1. Text book in Electrical Technology- B.L.Theraja, S.Chand and Co.
2. Digital Circuits and systems, Venugopal, Tata Mc Graw Hill.
3. Digital Electronics: Ghoshal, Cengage Learning.
4, Electronic Device and circuits, Salivahan and Kumar, Tata Mc Graw Hill.
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Semester-1V
Physics
(Course Type- SEC, Course Code: PHY5403T-S)
Nomenclature: BASIC INSTRUMENTATION SKILL
No. of credits: 2
Teaching Hours - per week 2 hr, Total 30 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

fer yfawer

S & 3T A fagaredt @ FEfaf@a & sneAara e 3R Peafaf@a & giaad
AT IWT T 38T Y AT &

1. U, IRLYGT, JRAH AT & He(d  fgid|

2. DC/AC dreedr, arT 3R ufokiyr & A & RAgidl Accaey i afiffear 3k saer
Hgcd|

3. URYRE AEHIT T Tolell Hgeldreliolh dlocHIey & ATH|

4. CRO#I seiraemRfaftr 3R 3equer |

5. Tohd AA3R BfSca suaon & fRgia 3t sifaf)

FHIS-|

AT Y H HTUROMY: AT, IRL[GAT, GafedT, faeiesTor, Ader & Jiegizivemor
T |
AAHAIETDC drec dl, DCYRT, AC dlee dl, ACYURT 3R 9feRier & AT o & f&grd|
AecHAe 1 TAfARCTRIR 30 Agaal
gagcliad alecHle: faer ufderer iR ganfgar & Hou A AT & fov gRIRes
HACAIHIY T Jofall # o137, doeal ATTA & AL (Fal solleh INW)| Solaelieleh
diecHex @1 RAfAfeTT va 3% Agcal

sH1S-11
Pz FIor Qeeigelf ( CRO):CRO &7 saileh 3@ , CRTHN dAGC , Soiacisl el
Sodglieih B 3R caroT |, (Fad TASEEIT - dIs A0 fagaa =161 , ThieT
HIEHT, 2T TRA(EIfCad 3R Tafas g ) df@ica [Aager| gaaR ik,
degehlele, 31 YeTer fAaor, CROFIARITSCAZR 3eteht Hegea|
CRO% 37[93IeT: dleedm (DC TFAC), 3idicd 3R &helleck & HG & foIw FIRNT @1
393, f3faee @3REn &1 aRTy|
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¥ha Jfad AR FAeAwor 3y sl 3N, T Jgfed, T 3R Belel ST sgrear
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ottt f8fiee #iex &1 f[ARIfSe ar| 3fca dlecdiey & wRivomel,  Bfoice Acddfer &t
selleh 3@ 3R Hrdyomelr

Hest g

Text book in Electrical Technology- B.L.Theraja, S.Chand and Co.
Digital Circuits and systems, Venugopal, Tata Mc Graw Hill.

Digital Electronics: Ghoshal, Cengage Learning.

Electronic Device and circuits, Salivahan and Kumar, Tata Mc Graw Hill.

rPobdbdE
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Semester-V
Physics
(Course Type- DSE, Course Code: PHY5501T-E)
Nomenclature: NUCLEAR PHYSICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
Course learning outcome:

At the end of the course the student is expected to assimilate the following and possess the basic
knowledge of the following-
1. Rutherford scattering,Proton-Neutron Hypothesis, Nuclear Mass and Theory of Nuclear Forces.
2. Liquid drop model,conditions of nuclear stability, Theory of Spontaneous Fission, Nuclear
fusion.
3. Fermi gas model of nucleus, shell model, magic numbers.
4. Nuclear Reactions, Alpha decay, beta-decay, neutrino hypothesis and Gamma decay.

Unit -1

Nuclear Properties: Rutherford's Theory ofaParticle Scattering, non-existence of electron in a Nucleus,
Discovery of Neutron and Proton-Neutron Hypothesis, Nuclear Mass, Atomic Mass Unit (a.m.u.), Mass
Defect, packing fraction, Binding Energy, average binding energy and its variation with mass number,
size, Nuclear Spin, Parity and Orbital Angular Momentum, Quadrupole Moment, Nuclear Forces, Meson
Theory of Nuclear Forces and Nuclear Potential.

Unit -11

Nuclear Models : Liquid drop model , semi empirical mass formula and significance of its various
terms, Theory of Nuclear Fission and Liquid Drop Model, condition of nuclear stability , Theory of
Spontaneous Fission, Fermi gas model of nucleus , evidence for nuclear shell structure, nuclear magic
numbers, basic assumptions of shell model, success and limitation of shell model.
Nuclear fusion: Possibility of energy release from B/A curve, Fusion reactions, energy released.

Unit - 111

Nuclear Reactions: Types of Reactions, Conservation Laws, Q-value,Radioactive decay: (a) Alpha
decay: basics of a-decay processes, theory of a- emission, Gamow factor, Geiger Nuttall law (b) beta-
decay: energy kinematics for beta-decay, positron emission, electron capture, neutrino hypothesis. (c)
Gamma decay: Gamma rays emission & kinematics, internal conversion.

Reference Books:

H. S. Mani and G.K.Mehta, Introduction to modern Physics, Affl. East West Press.
Beiser, Perspectives of modern Physics, Mc Graw Hill.

H.A.Enge, Introduction to Nuclear Physics, Addison-Weisley Publishing Company.
S.B.Patel, Nuclear Physics, Wiley Eastern.

S.N.Ghoshal, Atomic and Nuclear Physics Vol. 1 & 2, S. Chand and sons.
K.Sriram, Nuclear measurement technique, East West Publication.

Gopalkrishnan, Atomic and Nuclear Physics, McMillan.

NoakowdpE
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Semester-V
Physics
(Course Type- DSE, Course Code: PHY5501T-E)
Nomenclature: NUCLEAR PHYSICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

T yfawe

H wonp e

P & A # ATl & AeAfai@d &7 3cAdd e iR Hefaf@d a1 g
AT W@ FT 3796 I AT &

{EIHIS FhIUTeT HIele- #ggled TReEeqsll, AR GeqATUaTHHT Jell 1 fagid|
d §e Hisel,AHb & TUMIcd I A, Tad: [a@seT 1 [egicd, AR Forze|
Affe &1 AT T Alsel, AT Alsa, ATSH TEAT|
ATTRIIINTATHATT, HohT &7, dIe-4TT,7gfeal TRFeTBHN AT &3]

SHIS-|

ARFIT JOT:0. FHUN HYhIVT HREIPISTHGI, FAFEIT PIellidieh H IAEclcd,=ggial Sl
et R Weie-rggled IReeTa, AMRAT GeaHleT , WA GegAll AFS (am.u.),
SeTHAT &1, Hepelel I0Teh, ST Foll, HHd dU=l Foit 3R gegdle d&ar & 4y
SHHT IR, TR, ATHRITERT, FACT AR FeflT wIofig Faer, Tqeda meor,
AfHH Fef, AHRT Tt &1 FAGT AgiaziRaAtARaiIea|

ghTe-||

AT AlSA:3a g AlSH, AA-IHJHAS Geqd T FT AR g8 &afFee ual &
rierr, AR s & g 3 ga d¢ Alsd, Tiffw & wafdca @
gfae=er, Tad:faus &1 RBgid, A1fee & B AT Alsd, ATRFFAT T & T
ey, AfRHT AfSrr FEAY, Aol AlSer T HAANTHURONG, Aol AlSe I Ahold 3R
AT |

AT FATT:B/A Toh ¥ Foll ScHolel I HHTEGAT, Heldel HTATHAT, NeeFdsol |
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AR AfRfFae: SRRt & e, Teror @ad, Q-AF, Itk y &
(T) 3TEWHT &7 0-&7T UIhan3lt &l HTURT 2T, - Scholel & bgid , AT,
MSIR-AcAATH (1) dfier-a1: fier-67 fr Far aAfadr, | gifeicld 3cHoid, Soideld
TGN, wgigall URehedel (H) AT &7 IMAT TR0 1 ScHorel 3R i |, 3iaRken
SUTALOT|

Hest qEad:

1. H. S. Mani and G.K.Mehta, Introduction to modern Physics, Affl. East West Press.
2.Beiser, Perspectives of modern Physics, Mc Graw Hill.

3.H.A.Enge, Introduction to Nuclear Physics, Addison-Weisley Publishing Company.
4.S.B.Patel, Nuclear Physics, Wiley Eastern.

5.5.N.Ghoshal, Atomic and Nuclear Physics Vol. 1 & 2, S. Chand and sons.
6.K.Sriram, Nuclear measurement technique, East West Publication.
7.Gopalkrishnan, Atomic and Nuclear Physics, McMillan.
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Semester-V
Physics
(Course Type- DSE, Course Code: PHY5502T-E)
Nomenclature: THERMODYNAMICS AND STATISTICAL PHYSICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

Course learning outcome:

At the end of the course the student is expected to assimilate the following and possess the basic
knowledge of the following-
1. Distribution of molecular velocities, principle of equipartition of energy, Transport
Phenomenonand Clausius-Claperon equation.
2. Thermodynamic Interactions, Entropy of a system in a heat bath, Helmholtz free energy, Gibbs
free energy, Phase transitions.
3. Heat engine and Carnot cycle, Maxwell relations and their applications,Production of low
temperature and applications
4. Concepts ofClassical Statistics and quantum statistics, Thermionic emission andNuclear spin
statistics.

Unit -1

Kinetic Theory of gases: Distribution law of molecular Velocities, Most probable, Average and R.M.S.
velocities, Energy distribution Function, Effusion and molecular beam, Experimental verification of the
Law of Maxwell velocity distribution, the principle of equipartition of energy

Transport Phenomenon: Mean free path, distribution of free paths,viscosity, thermal conductivity,
diffusion and their interrelation. Clausius-Claperon equation, vapor-pressure curve,

Thermodynamic Interactions: Thermal interaction, Zeroth law ofthermodynamics, System in thermal
contact with a heat reservoir (canonical distribution), Energy fluctuations, Entropy of a system in a heat
bath, Helmholtz free energy, adiabatic interaction and Enthalpy, General interaction and first law of
thermodynamics, Infinitesimal general interaction, Gibbs free energy, Phase transitions.

Unit -11

Heat engine and efficiency of engine, Carnot cycle, Thermodynamic scale as an absolute scale, Maxwell
relations and their applications.

Production of low temperature and applications: Joule-Thomson expansion, J.T. coefficients for ideal
as well as vander Waals gas, Porous plug experiment, Temperatureofinversion, Regenerative cooling,
Cooling by adiabatic demagnetization, Liquid Helium, He-lI and He-Il, Superfluidity, Refrigeration
through helium dilution, Quest for absolute Zero, Nernst heat theorem.
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Unit -111

Classical Statistics and Quantum Statistics: Validity of classical approximation, Phase space, Micro
and Macro states, thermodynamic probability, relation between entropy and thermodynamic probability,
Monoatomic Ideal gas, Barometric equation.

Postulates of quantum statistics, Indistinguishability, Wave function and exchange degeneracy, a priory
probability, Bose-Einstein statistics and its distribution function, Planck distribution function and
radiation formula, Fermi-Dirac statistics and its distribution function, Contact Potential, Thermionic
emission, Nuclear spin statistics (ortho and para hydrogen).

Reference books:

Thermodynamics and Statistical Physics - Reif

Thermodynamics and Statistical Physics- Loknathan and Khandelwal
Thermodynamics, Kinetic theory of gases and Statistical Physics- Sears
Thermal Physics - Kittle

el NS>
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Semester-V
Physics
(Course Type- DSE, Course Code: PHY5502T-E)
Nomenclature: THERMODYNAMICS AND STATISTICAL PHYSICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
e gfawe
P &F 3T H facardt @ faeafaf@d a1 srcaard wa 3R Aeafafad @ giage
AT @A FT 39eT Fr ST &
1. 3morfae 391 #T fAROT |, Fr GATAHTST # Bgid , IRdgT gear AR FAaaa-

FIRIA FHIAROT|
2. FSANTASIAATHAE, 3AhS & fAhR & Tegrdl, gorglecs! HFdadar, [ad

HF ST, TAEATHHAT|
3. AT o0l 3R &=l Tk , Aol TG 3R 39 HIIANT, A AT HT 3cqleeT

3R 3T
4. REFAd wifegd R FaicH wifegd i EuRend, aurEfds ScEsei
AT JrshoT HITETH|

$HIS-|

dar &1 afa Fro Rgia: 3mofaw J9t &1 faawor a  AfOsda gararey, 3ada 3k a9t
A T 97, Foll [AROT Hored, HEER0T 3R 30T gof, Aerqdel 9T fAeRoT S s
AT, Foll & FATAATSTT T AgId.

qREEe "eAT: AT HFd YU, HFd T HT FAROT, AAT, ISHT dlefehdT, faazor 3R 346
FEHPITAF A TR AR SZSHT Helg(shal, SSAEIIDT HT Yraihl aH, FSAT $sR & Ay
arder Hueh # T (i faoron) |, ot #3earaest, 35AThs & Eud A &1 Tegrr,
eoHBIccel HFd Jofl, TEISH 3dl-afshal R Tdedl , AT 3=diedishdr 3 FeAmraH
T TEeT TIH, HATHEH HAIHAI T, FIeq AFd Fol FRITaEARHHAT|
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Lol

AT o1 3R ST FT ceTar, FEr Ish,faRaeT dAe & §9 FFSARITARIAET, HFgdd Jay
3R 3Tk 3TN

I AT FT ScUTesT 3T IHTUANT: ST-ATATA TIROT, ey qUETs-ared I & v 5fa-
ATHFAIOTIeh, TY TolaT TGN, SGshAUTAIY, GoTdfoll AMcTelal, TEIH fagaehrenior g el
Rer @ferad, He-1 3R He-ll, 3ifdcReldr, @iferae dfeor & Aregsd § ufidel , WA g ¥

AN

QST |, AdES FSAT YR |

sH1S-111

Rasaa wiftadH AR Fareq aifegd: Rarad afeasmes &t dudr wemsmerer, g 3R
YT IGEUTT, SSATIAIATART, Togrdl 3N SSATEIHIRIIRYSAT & HEY HoE , ThuAH
e 3, argers AT |

fafentor 7| ®aAT ST |ifeaehr 3R gHer faeror Held, Us Q9 aaa@e 3cqeieT,
AP werspor @ifegdr (3Tt 3 R gESeE) |

e TEAH:

Thermodynamics and Statistical Physics - Reif

Thermodynamics and Statistical Physics- Loknathan and Khandelwal
Thermodynamics, Kinetic theory of gases and Statistical Physics- Sears
Thermal Physics - Kittle
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Semester-V
Physics
(Course Type- DSE, Course Code: PHY5503T-E)
Nomenclature: DIGITAL ELECTRONICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100

End-semester Examination: 70

Internal Assessment: 30

Course learning outcome:

At the end of the course the student is expected to assimilate the following and possess the basic

knowledge of the following.

1. Binary, octal and hexadecimal number system, various codes.

2. Binary Arithmetic, Negative number representation, Subtraction using 1’s complement and 2’s
complement.

3. Logic gates,comparison of TTL and CMOS, Boolean algebra, K-map.

4. Combinational circuits,full adder and half adder, Subtractors, Comparators, Parity generators and
checkers, Encoders, Decoders, Multiplexers, and Demultiplexers.

Unit -1

Number System: Analog and digital system, binary number system, octal number system, hexadecimal
number system, conversion from one number system to another, floating point system, weighted codes
binary coded decimal, non-weighted codes, Excess — 3 code, Gray code.

Binary Arithmetic: Binary addition, Binary subtraction, Negative number representation, Subtraction
using 1’s complement and 2’s complement, Binary multiplication and division, Arithmetic operations in
octal number and hexadecimal number system, BCD arithmetic.

Unit -11

Logic Gates and Boolean algebra:Positive and Negative logic level, Logic Gates- AND, OR, NOT,
XOR, XNOR, NOR, NAND (Definition, Symbols& Truth table), TTL and CMOS logic families-Internal
diagram of TTL NAND gate and CMOS NOR gate, Comparison of CMOS and TTL performance.
Boolean Algebra: Postulates, Duality Principle, de Morgan’s Law, Simplification of Boolean Identities,
Standard SOP & POS Forms, Simplification using K-map (upto 4 variables), don’t care condition,
implementation of SOP & POS form using NAND and NOR Gate.

Unit -111

Combinational circuits: Adders -Full adder and half adder, Subtractors- halfsubtractor and fullsubtractor,
4 bit parallel binary adder/subtractor,Comparators, Parity generators and checkers, Encoders, Decoders,
BCD to seven segment decoder, Code converters, Multiplexers, Demultiplexers, Architecture of
Arithmetic Logic Unit (Block schematic only).

Reference Books:

Digital Principles and Applications, A.P. Malvino, D.P.Leach and Saha, Tata McGraw
Fundamentals of Digital Circuits, Anand Kumar, PHI Learning Pvt. Ltd.

Digital Circuits and systems, Venugopal, Tata McGraw Hill.

Digital Electronics G K Kharate, Oxford University Press.

Digital Electronics, Subrata Ghoshal, Cengage Learning.

Digital Electronics, S.K. Mandal, McGraw Hill

ocouhrwdE
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Semester-V
Physics
(Course Type- DSE, Course Code: PHY5503T-E)
Nomenclature: DIGITAL ELECTRONICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

fera gfowe
S & 3T A Il @ FEfaf@a & sneAard we 3R FEafafaa & gy e
@ &7 379eT T AT &
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FHIS-|
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Te- Il
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TR a9y A - quT e 3R HY Aoteh , Shdehelh- 3Tfcddehors 3R qUT
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Wﬁ'gﬁ?:

Digital Principles and Applications, A.P. Malvino, D.P.Leach and Saha, Tata McGraw
Fundamentals of Digital Circuits, Anand Kumar, PHI Learning Pvt. Ltd.

Digital Circuits and systems, Venugopal, Tata McGraw Hill.

Digital Electronics G K Kharate, Oxford University Press.

Digital Electronics, Subrata Ghoshal, Cengage Learning.

Digital Electronics, S.K. Mandal, McGraw Hill
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Semester-V
Physics
(Course Type- Core Course, Course Code: PHY5504P-C)
Nomenclature: PHYSICS PRACTICAL-V
No. of credits: 2
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15

The total number of experiments to be performed by the student during the semester should be Seven
(minimum). One experiment is to be performed in the examination.

List of Practicals

Determination of y (ratio of two specific heats of a gas) by Clement & Desorme's method.

To determine the Mechanical equivalent of heat by using Callender and Barne’s method.
Study the dependance of total thermal radiation on temperature.

To determine the melting point of wax using platinum resistance thermometer.
Determine thermal conductivity of a poor conductor by Lee's method.

Experimental study of probability distribution for a system using coloured dice.
Determination of velocity of sound using a microphone and speakers.

Study of different thermocouples for temperature measurement.

To determine the sensitivity of CRO.

10. To determine the power factor of an a.c.circuit.

©CooNk~wd P

Note: In addition to the experiments given in the above list, few more experiments may be set at
institutional level of equivalent standards.

Reference Books:

1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.

2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd., New
Delhi.

3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.

4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.

6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia PublishingHouse.
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Semester-V
Physics
(Course Type- Core Course, Course Code: PHY5504P-C)
Nomenclature: PHYSICS PRACTICAL-V
No. of credits: 2
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15

VAT & Iafd fdeardl earT fhe S arel At i1 el FEI(FGATH)ET glell d1igT
AR q{&TT A Tk TN 6T g,
vt $r g=h

1. Fofe IR @A e ary (e & ar afdse Seansit & 3eur) @1 A
BIGEXGI
2. FSAT &1 FiieTehl Jodieh HT Hleleholos{ dlel (A & AT =T |
33l 35T fafeor &1 ara o AR &7 3egge &ee |
4. CAfETH IRy YATHICY T 3UANT leh AIH FElclelieh faig AT HLa|
5.1 &I [af® garT 3req ATeieh &l ISHT ATelehdl AT S|
6. TfsT Ul &1 39T eh el e & frusRsdr faaror &1 grafaes
HEAhLAT|
7. ATSHIBIA Td TARY HI TERIAT &afel & AT T AU RO
8. AATI g fafdest AMIYIAT 1 TR |
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drc: waE fr 3@ g F wfaRea, sefcmey T e gHwe T F gar o
fF o @ B

Hoesl qEd:

1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.

2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd., New
Delhi.

3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.

4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.

6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia PublishingHouse.
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Semester-V
Physics
(Course Type- SEC, Course Code: PHY5505T-S)
Nomenclature: OPTICAL IMAGING AND PHOTOGRAPHY
No. of credits: 2
Teaching Hours - per week 2hr, Total 30 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

Learning Outcomes:

At the end of the course the student is expected to assimilate the following and possess the basic
knowledge of the following.

1. Theory of digital photography and different types of camera used forvarious purposes.

2. Different modes for capturing images.

3. Natural and artificial sources of light for photography.

4. Skills of Digital Camerasusage.

5. Different types of Digital Videography shooting techniques.

Unit -1

Theory of Basic Photography - History of Photography, Introduction to Digital Photography, Digital
Camera, DSLR, Advantages and Disadvantages of Digital Photography

The Camera- Components, Focal Length, Lens type, Aperture, Depth of Field, Shutter, Shutter Speed,
Image sensor, Memory cards, External Flash, File types.

Unit -11

Capturing an Imageand elements of Composition: Pattern, Symmetry, Texture, Depth of Field, Lines;
Law of Thirds, Camera Shake, Red eye, Lighting, Digital Noise , Exposure Modes, Automatic mode,
Manual mode, aperture mode, shutter mode, Scene mode, Portrait mode, landscape mode, close up mode,
sports mode, Twilight mode, Night Mode, Black and white, sepia, Panoramic mode.

Unit -1

Conditions in Digital Photography: Lighting, Importance of Natural Light, Best Time of Day to Take
Photos, Photo in Indoors and Low Light without flash, Use Flash to Balance Bright Light, Crop Your
Photo, Choose Better Backgrounds, Pick Proper Orientation, Experiment with Abstract Photography,
Handing your DSLR.

Digital Videography: Various Parts, Control and Features of Video Camera, Types of daylight
applications, Three points lighting- (a) The key light, (b) The fill light and the backlight, (c) Bounce and
diffuse light, Framing and shots, Camera angle and camera movements, Capturing the Image, Storing the
Photo, Cataloging the Image Files, Editing the Photo, Sharing, Archiving and Backing Up the Photograph

Reference Books:

1. Object and image: An introduction to photography by George M Craven, PHI.

2. An Introduction to Digital Photo Imaging Agfa.

3. Advance Photography by M. Langford.

4. Digital Photography-A hands-on Introduction by Phillip Krejcarek, Delmer Publishers.
5. Multimedia — An Introduction by John Villamil, PHI.
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Semester-V
Physics
(Course Type- SEC, Course Code: PHY5505T-S)
Nomenclature: OPTICAL IMAGING AND PHOTOGRAPHY
No. of credits: 2
Teaching Hours - per week 2hr, Total 30 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
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fBfSreer wrehamdr @ o 9ETeT, Trehfaies FhTRr HT Hged , BT ol & v T @
I 39 TAY, [AATFN & N UG o1 Yehrl H Wiel |, cHaoehrl &l HJfold
A & TIUFCIN T 3UAWET ,  HIET Hl HIT AT, Ggal ISOHA & whel , 3ad
HATITATH, 3T BICIATHT & AT TN, DSLREAT FFHTCTT|

e AT A Far F /ST a9, [=or 3R [FAvae, _Ffffeards
3eToaeT, RfeueidsT - (31) T yhRr  , (§) $ROT YhIRT 3R qRTATRIL €3]
SFAUATATART Tehmel, Shel THoTel Ua H0T, $HaRr HIvT 3N a1 FIHe, Sid Jagor,
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Hoesl JEd:

1. Object and image: An introduction to photography by George M Craven, PHI.

2. An Introduction to Digital Photo Imaging, Agfa.

3. Advance Photography by M. Langford.

4. Digital Photography-A hands on Introduction by Phillip Krejcarek, Delmer Publishers.
5.Multimedia — An Introduction by John Villamil, PHI.
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Semester-VI
Physics
(Course Type- DSE, Course Code: PHY5601T-E)
Nomenclature: SOLID STATE PHYSICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
Course learning outcome:
At the end of the course the student is expected to assimilate the following and possess the basic
knowledge of the following.

1. Crystalline and amorphous substances, lattice, unit cell, millerindices, reciprocal lattice,
diffraction of X-rays byCrystalline materials.

2. lattice vibrations, phonons, Einstein and Debye theory of specific heat of solid
3. Boltzmann Transport Equation, Somerfield Theory of Electrical Conductivity, Mathieson’s Rule,
Thermal Conductivity and Weidman -Franz's Law,Hall Effect.
4. Different types of magnetism
Unit -1

Crystal Structure :Space lattice and crystal structure, Bravais Lattice, Reciprocal lattice, Miller Indices,
spacing of planes in a crystal lattice, Atomic packing, Simple Cubical Lattice Structure, Face centred
Cubic lattice Structure, Body centred Cubic Lattice Structure, Hexagonal Closed Packed Structure,
Perovskite Structure, X-ray Diffraction and Bragg's Law, Laue equation of X-ray diffraction.

Thermal Properties of the Solids: Concepts of Thermal Energy, Phonons, Internal Energy and Specific
Heat.
Lattice Specific Heat of Solids: The Einstein Model, Vibrational Modes of Continuous medium, Debye
Model.

Unit -11
Band Theory of Solids: Formation of Bands, Periodic Potential of a Solid. Wave Function in a Periodic
Lattice and Bloch Theorem, Number of States in a Band, Kronig-Penny Model, Velocity of the Bloch

electrons and Dynamical Effective Mass, Momentum, Crystal Momentum and Physical Origin of the
Effective Mass, Negative Effective Mass and concept of Holes, The distinction between metals, insulators
and semiconductorson the basis of band theory.

Unit - 111
Electrical Conductivity : Drude-Lorentz Theory of Electrical Conductivity, Boltzmann Transport
Equation, Somerfield Theory of Electrical Conductivity, Mathieson’s Rule, Thermal Conductivity and

Weidman Franz's Law, Hall Effect.

Magnetic Properties : Classification of Magnetic Materials, Origin of Atomic Magnetism, Dynamics of
Classical Dipole in Magnetic Field, Magnetic Susceptibility, phenomenon of Diamagnetism, Para
magnetism susceptibility of ionic Crystal, Ferromagnetism,Weiss theory of Ferromagnetism.
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Reference Books:
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C. Kittel, Introduction to Solid State Physics.

J.S.Blackmore, Solid State Physics(Cambridge Univ. Press).

H.C. Gupta, Solid state Physics, Vikas Publication, Delhi.

R. L. Singhal, Solid state Physics, Kedar Nath Publication, Meerut.
Gupta, Kumar, Sharma, Solid state Physics, Pragati Publication, Meerut.
Dekker, Solid State Physics, McMillan.
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Semester-VI
Physics
(Course Type- DSE, Course Code: PHY5601T-E)
Nomenclature: SOLID STATE PHYSICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

T yiawe
S & 3T A I @ FEfaf@a & sneAard we 3R PEafafaa s gy e
IG@sT I 3798T T STl &

1. hECgUd JfhEceld Yerd,Sileleh, Ueheh hifScenl, HoR Feehich, Poshd Sileieh, fshecol
uerdf SRt UeH-fHol & fade |

2. STeleh 9, BT , 39 gereif & f3fse Fvar & 3 3K e R{gia

3. SecoART HTHIHAT FHHIOT, HFEhlesH! Taegd dlerehdl 1 agid, ARE &1 a4,
3SHIT ATetehdT, [8HATT- Wisl H 3, gl gaa|

4. TAfAeT YR & el

FHIe-|

fohEcasTTolsndiddlieh HEY 37 Iel, RATMVaehDeld, Tl Al Sileleh WA , Teleh ahieie
T, TFEY {ade 3R S &1 @9E, veg-Y Jade #7 a3 geeor)

AT & FEAT qurent: FEAT ST T HTURON, B, HiaReE el AR fafse Fear, st
#1 e fAfsT FAT ISEET Alsd, Idd ATEIH T FUA AU, S Asd|

ghTS-11

AET F1 A R ; O & FAUT |, T FMadl @I, 3MadiGTdeRd dET Beld Ud sdid
gAY, S5 & et T gEar, HIifF-Oet #Algd, saig Soaeisr o 391 3R Afa FrT gerEr
GSTANT, Hadl, fohtce HAIT AR JHTET geadAd 1 Hifd Fra3eaH, HoMcAS TTdT gedaATeT
3R ger 1 JHTURON, d5 gl & YR W argsl, et AR Tl B & A
gefferor|
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ghTs-111

Rega arasdngIs-cecsl faegd darerehdr #1 fAgrd, Siecadl fRaTHA FHIRT,
HAThIesHIdegd dTehdl &1 fgid, AT &1 foz#, arda arerehar 3R fasAGT - wist
a1 o # gl 9T

A1 IOT- YT YTl T GafehivT , AU Fhed HT 3gd, TREEA cfaya r
by &/ aIfddr , greeeravdfa, gfdgesshed @ aReesr |, 3mafae fhee of i
29 c.é’ (_’ﬁg QI Ichcd, Fﬁg a:,a dehcd ol dIsH iaak_‘”

Hoas TEdS:

C. Kittel, Introduction to Solid State Physics.

J.S.Blackmore, Solid State Physics (Cambridge Univ. Press).

H.C. Gupta, Solid state Physics, Vikas Publication. Delhi.

R. L. Singhal, Solid state Physics, Kedar Nath Publication, Meerut.
Gupta, Kumar, Sharma, Solid state Physics, Pragati Publication, Meerut.
Dekker, Solid State Physics, McMillan.
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Semester-VI
Physics
(Course Type- DSE, Course Code: PHY5602T-E)
Nomenclature: MATHEMATICAL PHYSICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

Course learning outcomes

At the end of the course, the student is expected to assimilate the following and possess the basic
knowledge of the following-

1. Fourier series, periodic functions, calculating Fourier coefficients, applications of Fourier series,
differentiation and integration of Fourier series.

2. Scalar and vector fields,Gradient of a scalar field,Divergence and curl of a vector field, Del and

Laplacian operators, Vector Integration,Gauss divergence theorem, Green's and Stoke’s Theorems

Probability, probability distributionfunctions, conditional probability, Bayes theorem

4. solving partial differential equations using separation of variables, applicationof Laplace’s
equation and wave equation to solve problems of different geometries.

@

Unit -1

Fourier Series: Periodic functions, Orthogonality of sine and cosine functions, Dirichlet Conditions
(Statement only), Expansion of periodic functions in a series of sine and cosine functions and
determination of Fourier coefficients, Complex representation of Fourier series, Expansion of functions
with arbitrary period, Expansion of non-periodic functions over an interval, Even and odd functions and
their Fourier expansions, Summing of Infinite Series, differentiation and integration of Fourier Series.
Parseval Identity.

Unit -11
Vector Differentiation: Scalar and Vector fields, Directional derivatives and normal derivative, Gradient
of a scalar field and its geometrical interpretation, Divergence and curl of a vector field, Del and

Laplacian operators, Vector identities.

Vector Integration: Ordinary Integrals of Vectors, Multiple integrals, Jacobian, Notion of infinitesimal
line, surface and volume elements, Line, surface and volume integrals of Vector fields, Flux of a vector

field, Gauss' divergence theorem, Green's and Stoke’s Theorems and their applications (no rigorous
proofs).

Unit - 111
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Introduction to probability: Independent random variables, binomial, Gaussian and PoissonProbability

distribution functions with examples, Mean and variance, Dependent events: Conditional Probability,
Bayes' Theorem and the idea of hypothesis testing.

Partial Differential Equations: Solutions to partial differential equations using separation of variables,

Laplace's Equation in problems of rectangular, cylindrical and spherical symmetry,Wave equation and its
solution for vibrational modes of a stretched string, rectangular and circular membranes.
Reference Books:

Mathematical Methods for Physicists, G.B. Arfken, H.J. Weber, F.E. Harris, Elsevier.
Mathematical Tools for Physics, James Nearing, Dover Publications.

Mathematical methods for Scientists and Engineers, D.A. McQuarrie, Viva Book.

Advanced Engineering Mathematics, D.G. Zill and W.S. Wright, Jones and Bartlett Learning.
Mathematical Physics, Goswami, Cengage Learning.

Engineering Mathematics, S.Pal and S.C. Bhunia, Oxford University Press.

Advanced Engineering Mathematics, Erwin Kreyszig, Wiley India.

Essential Mathematical Methods, K.F.Riley & M.P.Hobson, Cambridge Univ. Press.
Mathematical Physics, H.K. Dass and R. Verma, S. Chand & Company.
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Semester-VI
Physics
(Course Type- DSE, Course Code: PHY5602T-E)
Nomenclature: MATHEMATICAL PHYSICS
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

Ffere yfawa
P & AT A ATl @ FeAaf@d & cAdT e 3N AeAtai@d &1 g e
@l FT 379ET FHT A &

1. GRE AN, Iact Foe, HRE TUTHIRTOTeT, § RAAT T 3T, p RSO TR T
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AT AIAG SRS, TlGTHAT I, NI Baoid YHT, NA T LT I8 |
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FHEIIT T §T el A olTCeld FHHIOT 3R T FHIGROT 7 75|

ghTS-|

GRAACT:IMAA B, ST UF FisATEe dI difFaedr, SR gfdest (Fad ), 3madr
HolslieT SAT Ud HlioATheld Sl Ao H JOR T2AT BRI aquTieh HT AUROT  HRIACN @
AFAHTARIUT, TATSIAA dTel Heledl &l JOR, TRl 3Tl R AATGd Heldldl AR | TH
HR WA tefe 3N 3o PRI fAFdR |, 3dd AT &1 Fer,pRAAvNRT FATheT va

3qhole], aTTIde qaATHRT |

ghTS-||

afeer sawad: fey 3R afey a7, E-3awes 3R ga# =T 3adast |, e a7 $ir
Jaurar AR SEAT SAMACTT SIredr , e &89 &7 3B8deid 3R ol , 3o 3R oeanag
ThR, TG ATTATHHIT |

gieraATR ATl 1 IrarRor AT, TEHATH, STeRTel TUT I @M, qo6 3R A
IAATHIUROT, AEETTFRET, T56 3R 3T AR | \@fger &7 &1 3 AaTE, Mg
SISaS AT, MeATd TFH THT TUT 3ofeh HTANT (HIS IRYE 3UUTed,=1eh) |

sH1S-111
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wiRFarsr aR=w:  Taod afRos W, gfauemsfags 3R 9isdT wRishar faawor
HoreT, [afReaT 3eTeor afgd, Arey 3R gawor |, 3nfAa geare: gufaey wikerar, s3-9837 3R
IRFeTAT GIETUT HITUROT|

IfAF rahe FAFIOT: T & GUFHIOT B 3UAET X T RS dehel FHGON H
g, ARV, SefeliehR 3R MeIaAfAfa i TAEamsit # arcerd FH0T,deT FHE0T 3R
=T g‘é’ S, 3R 3R IecrR Eifeeral dr dufasiaensiinr gel

Hoedl TEaS:

Mathematical Methods for Physicists, G.B. Arfken, H.J. Weber, F.E. Harris, Elsevier.
Mathematical Tools for Physics, James Nearing, Dover Publications.

Mathematical methods for Scientists and Engineers, D.A. McQuarrie, Viva Book.
Advanced Engineering Mathematics, D.G. Zill and W.S. Wright, Jones and Bartlett
Learning.

Mathematical Physics, Goswami, Cengage Learning.

Engineering Mathematics, S.Pal and S.C. Bhunia, Oxford University Press.
Advanced Engineering Mathematics, Erwin Kreyszig, Wiley India.

Essential Mathematical Methods, K.F.Riley & M.P.Hobson, Cambridge Univ. Press.
Mathematical Physics, H.K. Dass and R. Verma, S. Chand & Company.
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Semester-VI
Physics
(Course Type- DSE, Course Code: PHY5603T-E)
Nomenclature: SPECTROSCOPY
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

Course learning outcome:
At the end of the course, the student is expected to assimilate the following and possess the basic

knowledge of the following-

1. Frank-Hertz experiment and discrete energy states, Stern and Gerlach experiment, fine
structure,Stark effect and Zeeman Effect.

2. Qualitative features of molecular spectroscopy, Rotational, Vibrational and Vibrational- Rotational
spectraof diatomic molecules, Raman Effectand applications

3. Laser,Spontaneous and stimulated emission of radiation,Population inversion, Methods of optical

pumping, various types of lasers, holography.
Unit -1

Elementary spectroscopy: Quantum features of one electron atoms. Frank-Hertz experiment and discrete
energy states, Stern and Gerlach experiment, spin and magnetic moment, spin-orbit coupling and
gualitative explanation of fine structure, Atoms in a magnetic field. Zeeman Effect, Zeeman splitting.

Normal and anomalous Zeeman Effect and their explanation, examples of Zeeman effect in some
transition, Stark effect and its quantum mechanical treatment.

Unit -11

Molecular Spectroscopy:Qualitative features of molecular spectroscopy, Rigid rotator, discussion of
energy Eigen values and Eigen functions, Rotational energy levels of diatomicmolecules, Rotational
spectra, Vibration energy levels of diatomic molecules, Vibrational spectra, Vibrational- Rotational
spectra.

Raman Effect: nature of Raman Effect, experimental arrangement of Raman spectra, classical and
guantum theory of Raman Effect, Raman spectra and molecule structure.

Unit - 111

Laser and Holography : Spontaneous and stimulated emission, density of states, Einstein's A and B
coefficients, Ratio of stimulated to spontaneous transitions in a system in thermal equilibrium. Energy
density of radiation as a result of stimulated emission and absorption, Condition for amplification,
Population inversion, Methods of optical pumping, Energy level schemes of He-Ne and Ruby lasers,
working of a laser source, Special features of a laser source and their origin, Tuneable Lasers (Qualitative
discussion only), Basic concepts of holography, construction of a hologram and reconstruction of the
image.
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Reference Books:

1. Mani, Mehta, Introduction to modern Physics, Affl. East-West Press.

2. Raj Kumar, Atomic and Molecular Physics, Kedarnath Ramnath.

3. Gupta Kumar, Sectroscopy, Pragati Prakashan Meerut.

4. Tyagrajan and Ajay Ghatak, Laser fundamental and application, Trinity Publication, Delhi.
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Semester-VI
Physics
(Course Type- DSE, Course Code: PHY5603T-E)
Nomenclature: SPECTROSCOPY
No. of credits: 4
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

T yfawe
P & A # ATl & AeAfai@d &7 3cAdd e iR Hefaf@d a1 g
AT Wl T 379ET & JATdT 8

1. Shep-géar s 3R Afded st sea? | woot 3R IRema g&eT gaw wEer, 1€
AT 3 JAATTTAT |
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3. VoK, Fad: 3N 3cdiold 3c8el o, HATNE SPeshAUT, Tl Gftfer & faferar, fafdes
YR & oo, BIeTamdr |

TS|
YRTFHF FAFSRHIAY: Tehol Solagiol THA3ieh FaicH w&ToT, theh-gior AleT 3R fafaerd
Fol AUV, Toi A AT T19T FarehoT 3R Gaehrg 3Teof, Tershol- &eflT JoaeT 3R
EH T 1 IONcH SATET, Yaehld &1F H UATY], JATT Je7Td, S AT faures, &l 3N
ITEITAAATT FHIE 3R 3eTehl ITEAT , $© FHAUT A AN & 3EE0T , TTeh T
Ud gHIFAICH AR fadTet |

$HTs-11

T FAFSEHIT  30Tdh FAFSIEHIAT & IOMcHS  WI&T0T, TeYUTeh, SIS Al Td

THA FHTE: IHA TG hl Fohicl, THA TFeT bl TAIfEeh aedT, T Jema o1 foRaead 3R
Fared g, =T TeFer 3R 3707 EeT|
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sHh1S-111

et 3R gty T 3R 3T ScHSl, HEEAT Heled, IMSEEN & A 3R B I[0Tieh 3
TFEIEGEAT # Taa: AR 3EcadshAv i gi¥edrt $r osafed,fafeor & 3dica 3caee
3R 3ENor & oY ST Gelcd, Fat & T e, GATSeeghaAvT, gehrehg ufter $r fafear |
Sifoga-IAe 3R & SR & Foll TR 3NG, ok Jid &1 &1 [, o’ Iig Fafse
SETUT 3R 3eTehT eI, HATIRUNY Ao (hael IUIcHe TN, FIAATH S HehoUsd, ollane
1 f@Tor 3R gfdfaes &1 gt

oedl TEaS:

Mani, Mehta, Introduction to Modern Physics, Affl. East-West Press.

Raj Kumar, Atomic and Molecular Physics, Kedarnath Ramnath.

Gupta Kumar, Spectroscopy, Pragati Prakashan Meerut.

Tyagrajan and Ajay Ghatak, Laser fundamental and application, Trinity Publication, Delhi.
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Semester-VI
Physics
(Course Type- Core Course, Course Code: PHY5604P-C)
Nomenclature: PHYSICS PRACTICAL - VI
No. of credits: 2
Teaching Hours - per week 4 hours, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15

The total number of experiments to be performed by the student during the semester should be Seven
(minimum). One experiment is to be performed inthe examination.

N

o

10.

11.
12.
13.

List of Practicals

Determination of Planck’s constant by photo-cell.
Determination of Planck's constant by solar-cell.
Study of the temperature dependence of resistance of semi-conductor by using four-probe
method.
To find the magnetic susceptibility of paramagnetic solution using Quincke's method.
e / m measurement by Helical method.
Measurement of magnetic field using Ballistic galvanometer and search coil and study the
variation of magnetic field of an electro magnet with current.
Determine the wavelength of the emission lines in the spectrum of Hydrogen atom.

Study the operational amplifier (OP-AMP) as (i) Inverting amplifier (ii) Non-Inverting amplifier
(iii) Differentiator (iv)Integrator

To study the Geiger Muller Counter.

To study the characteristic curves of LED.

To determine the ripple factor of a power supply using L and = section filter.
Determination of Stefan’s constant.
To study the iodine spectrum using spectrometer.

Note: In addition to the experiments given in the above list, few more experiments may be set at
institutional level of equivalent standards.

Hoesl qEda:

1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.
2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd., Delhi.
3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.

4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.
6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia PublishingHouse.
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Semester-VI
Physics
(Course Type- Core Course, Course Code: PHY5604P-C)
Nomenclature: PHYSICS PRACTICAL - VI
No. of credits: 2
Teaching Hours - per week 4 hr, Total 60 hrs

Max. Marks: 50
End-semester Examination: 35
Internal Assessment: 15

AT & Iard fdeardl earr fhe S arel At 1 el FEIN(FGATH)ETT gleir

AIETITANTANS g&T F Th JAT HF&T &
wAet @ e

1. PIE-8el GaRT Colieh fodcier AT S|

2. ER-Uel GaRT Colieh AT dies ATd el
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5. gfcishel faf®r GanrT e/m3ATd S|
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7. EIS3ISle WA & TAFcH H 3cHolel JWHT T oaT SEF AT el

8. TfhdlcHS TaUH(OP-AMP )T (i) TfdellaAT Jader(ii) smfaereT gatien(iii) fases(iv)
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10. LED & 3iffemanfoles ashl &1 3regqded el

11, ATFT Jer # L 3R 3rgemnT fiheel T 3uler &k 3T a[oneh AT el

12. T ATdier AT HAT|
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Al gam 5@ g F AfaReFa, Aefagaer TR W T gARET TR F
yanr oft R ST Twa B
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1. B.Sc. Practical Physics, C.L. Arora, S. Chand Publisher, New Delhi.

2. Advanced Level Practical Physics, M.Nelkon and Ogborn, Henemann EducationBooks Ltd.Delhi.
3. Practical Physics, S.S. Srivastava and M.K. Gupta, Atma Ram & Sons, Delhi.

4. Practical Physics, S.L. Gupta and V. Kumar, Pragati Prakashan Meerut.

5. Modern Approach to Practical Physics, R.K. Singla, Modern Publishers, Jalandhar.

6. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, Asia PublishingHouse.
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Semester-VI
Physics
(Course Type- SEC, Course Code: PHY5605T-S)
Nomenclature: RADIATION SAFETY
No. of credits: 2
Teaching Hours - per week 2 hr, Total 30 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30
Course learning outcomes
At the end of the course, the student is expected to assimilate the following and possess the basic

knowledge of the following-

1. Radiation and its interaction with matter, different types of electromagneticand nuclearradiation,
Interaction of Charged Particles,Photons and Neutrons.
2. Basic concepts and working principle of Gas, Scintillation, Solid State and Neutron Detectors,

Thermoluminescent Dosimetry, Radiation Quantities and Units.

3. Biological effects of ionizing radiation, radiation hazards and protection, Application in medical
science and industry.

Unit -1

Radiation and its interaction with matter:Basic ideaof different types of radiations (X-ray, gamma
rays, cosmic rays etc.), nuclear radiation and their origin.
Nuclear Radiation: Basic idea of Alpha, Beta, Gamma, neutron radiation and their sources.

Interaction of Charged Particles (including alpha particles): Heavy charged particles (e.g. accelerated
ions) - Beth-Bloch Formula, Scaling laws, Mass Stopping Power, Range, Straggling.
Interaction of Beta Particles: Collision and Radiation loss (Bremsstrahlung),

Interaction of Photons:Linear and Mass Attenuation Coefficients.
Interaction of Neutrons: Collision, slowing down and Moderation.

Unit -11

Radiation detection and monitoring devices: Basic concepts and working of gas detectors, Scintillation
Detectors, Solid State Detectors and Neutron Detectors, Thermoluminescent Dosimetry.

Radiation Quantities and Units:different units of radiation, KERMA, exposure, absorbed dose,
equivalent dose, effective dose, collective equivalent dose, annual limit of intake (ALI) and derived air
concentration (DAC).

Unit - 111

Radiation safety management: Biological effects of ionizing radiation, Operational limits and basics of
radiation hazards, its evaluation and control,radiation protection standards.

Applications of radiation :Application in medical science- basic principles of X-rays, MRI, PET, CT

scan, Projection Imaging Gamma Camera, Radiation therapy , Industrial Uses: Tracing, Gauging, Material
Modification, Sterilization, Food preservation.
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Reference Books:

1) Basic ideas and concepts in Nuclear Physics: An introductory approach by K Heyde, IOP Publication
2) Nuclear Physics by S N Ghoshal, First edition, S. Chand Publication.

3) Nuclear Physics: Principles and Applications by J Lilley, Wiley Publication.

4) Fundamental Physics of Radiology by W J Meredith and B Massey, John Wright and Sons, UK.

5) An Introduction to Radiation Protection by A Martin and S A Harbisor, John Willey and Sons, Inc.
NewYork.
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Semester-VI
Physics
(Course Type- SEC, Course Code: PHY5605T-S)
Nomenclature: RADIATION SAFETY
No. of credits: 2
Teaching Hours - per week 2 hr, Total 30 hrs

Max. Marks: 100
End-semester Examination: 70
Internal Assessment: 30

e gfawe
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) - SY-seliEgd, Thfoler g, gegart R arean, o, faeror)
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=gial $it F=al=afFarEes, Ao AR fFFe |

$HS 11

fafor wqEer 3 welator suwTo: A HEE F A Heredd i 3R sRIvoTe |
TEGIUTHHE, S HAEAT HFah R ~ggiel HHh, ATIHEICT AT |

fRafror AT 3 swEArR_fERT fr e sFEar, KERMA, 3Tomes, 3aifa A,
FAJT AT, GHET AT, HHARS TAGeT AT, Hadgor 1 aifdes AT (ALl 3R
Fceel arg Higell (DAC)I
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sHh1S 111

faferor gRat yaue: 3mEHRT fafeor & Sifaw v, aRereler @AY 3 fafeor
Hehe, 38 FHodihad R AT & Hersd dea, fafeor grem Axs

fafor & arqwar | Rfwcar e & AquaeT- X-rays, MRI, PET, CT Thef, YToteRle
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Hees TEIS:

Basic ideas and concepts in Nuclear Physics: An introductory approach by K Heyde, 10P
Publication.

Nuclear Physics by S N Ghoshal, First edition, S. Chand Publication.

Nuclear Physics: Principles and Applications by J Lilley, Wiley Publication.

Fundamental Physics of Radiology by W J Meredith and B Massey, John Wright and Sons, UK.
An Introduction to Radiation Protection by A Martin and S A Harbisor, John Willey and Sons,
Inc. NewYork.
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