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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- A and 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- voce10 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  

 75 to 80% attendance 5 Marks  2 Marks  

 80 to 90% attendance 7 Marks   3 Marks 

 90 to 95% attendance 9 Marks   4 Marks 

 >95% attendance 10 Marks   5 Marks 

Note: A student will have to pass in theory Examination, PracticalExamination and Continuous 

Assessments Separately. 
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भलूमाॊकन की मोजना (ऩास कोसि) 

भलूमयॊकन भें सत्यॊत भलूमयॊकन ( 30% अॊक) औय सत्यॊत ऩयीऺय ( 70% अॊक) शयमभर होंगे। 
सदै्यॊततक कोसस के भलूमयॊकन के मरए कुर अॊक 100 होंगे औय प्रयमोगगककोसस के मरए 50 
अॊक होंगे। 

1. विषम-विमशष्ट कोय कोसस (डीएससी) , विषम-विमशष्ट िकैल्लऩककोसस (डीएसई) , मोग्मतय 
सॊिधसन कोसस (एईसी) , भलूम िगधसत कोसस (िीएसी) , औय कौशर सॊिधसन कोसस (एसईसी) के 
मरए सेभेस्टयअॊतऩयीऺय कय सदै्यॊततक प्रश्न ऩत्70 अॊकों कय होगय औय इसे दो बयगों बयग -
ए औय बयग-फी भें विबयल्जत ककमय जयएगय। 
बयग-ए भें 10 अतनियमस प्रश्न होंगे। प्रत्मेक इकयई से कभ से कभ तीन प्रश्न होंगे औय 
प्रत्मेक प्रश्न कय उत्तय 50 शब्दों तक सीमभत होगय। प्रत्मेक प्रश्न दो अॊक कय होगय।  

(कुर 20 अॊक) 
बयग-फी भें 10 प्रश्न होंगे। प्रत्मेक इकयई से कभ से कभ तीन प्रश्न तनधयसरयत ककए जयएॊगे 
औय छयत्ों को प्रत्मेक इकयई से कभ से कभ एक प्रश्न कय चमन कयत ेहुए ऩयॊच प्रश्नों कय 
उत्तय देनय होगय। प्रत्मेक प्रश्न कय उत्तय 400 शब्दों तक सीमभत होगय। प्रत्मेक प्रश्न 10 

अॊक कय होगय। (कुर 50 अॊक) 
2. एक सदै्यॊततक कोसस के मरए सतत आॊतरयक भलूमयॊकन 30 अॊकों कय होगय औय आिॊटटत 
असयइनभेंट/कऺय टेस्ट औय उऩल्स्थतत ऩय आधयरयत होगय। अॊकों कय वितयण इस प्रकयय 
होगय: कऺय टेस्ट/असयइनभेंट 20 अॊक औय उऩल्स्थतत 10 अॊक। 
3. सेभेस्टय-अॊतभें प्रयमोगगक ऩयीऺय 35अॊकों की होगी।ऩयीऺकों कय एक ऩनैर होगय ल्जसभें 
एक फयह्म औय एक आॊतरयक ऩयीऺक होगय। प्रलै्टटकर ऩयीऺय(सेभेस्टय के अॊत भें)के मरए 
अॊकों कय वितयण तनम्नमरखित होगय:एक प्रमोग25 अॊक, भौखिक ऩयीऺय10 अॊक। 
4. प्रयमोगगक कोसस के मरए सतत आॊतरयक भलूमयॊकन 15 अॊकों कय होगय। आॊतरयक 
भलूमयॊकन के मरए अॊकों कय वितयण इस प्रकयय होगय: 
रयकयडस10 अॊक, उऩल्स्थतत5 अॊक। 

 

5. उऩल्स्थतत हेत ुअॊकों कय वितयण तनम्न प्रकयय है: 
सदै्ाॊततक   प्रामोगगक 

 75 से 80%  5 अॊक  2 अॊक 

 80 से 90% 7 अॊक   3 अॊक 

 90 से 95%  9 अॊक   4 अॊक 

 >95%  10 अॊक   5 अॊक 

नोट: प्रत्मेक विधाथी को सदै्ाॊततकऩयीऺा,प्रामोगगक ऩयीऺा औय सतत भलूमाॊकन भें ऩथृक - ऩथृक 
उत्तीर्ि होना आिश्मक है। 

 



7 
 

M.D.S.University Ajmer 

Three-year bachelor’s degree with three major disciplines 

(B.Sc.) 

 

 

 

 

PHYSICS  

 

Semester Course 

Type 

Course Code Course 

Nomenclature 

Credits 

(L+T+P) 

Teaching 

Hours 

per week 

Maximum marks 

 

Duration of 

Examination 

(Hrs.) 
Internal 

Assessment
 

End-semester 

Examination 

Total 

1
st 

 

 

Core 

 

PHY5101T-C Mechanics 4+0+0 4 30 70 100 3 

PHY5102P-C Physics 

Practical-I 

0+0+2 4 15 35 50 3 

2
nd 

 

 

Core 

 

PHY5201T-C Electromagnetism 

and optics 

4+0+0 4 30 70 100 3 

PHY5202P-C Physics 

Practical-II 

0+0+2 4 15 35 50 3 

3
rd 

 

 

Core 

 

PHY5301T-C Electronics 4+0+0 4 30 70 100 3 

PHY5302P-C Physics 

Practical-III 

0+0+2 4 15 35 50 3 

SEC 
PHY5303T-S Electrical Circuit 

Analysis 

2+0+0 2 30 70 100 3 

4
th 

 

Core 

 

PHY5401T-C Quantum 

Mechanics 

4+0+0 4 30 70 100 3 

PHY5402P-C Physics 

Practical-IV 

0+0+2 4 15 35 50 3 

SEC 

PHY5403T-S Basic 

Instrumentation 

skill 

2+0+0 2 30 70 100 3 
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5
th 

 

 

DSE 

 

 

PHY5501T- E Nuclear Physics 4+0+0 4 30 70 100 3 

PHY5502T- E Thermodynamics 

and Statistical 

Physics 

 

4+0+0 4 30 70 100 3 

PHY5503T- E Digital Electronics 4+0+0 4 30 70 100 3 

Core 

 

PHY5504P-C Physics 

Practical-V 

0+0+2 4 15 35 50 3 

SEC 
PHY5505T-S Optical Imaging 

and photography 

2+0+0 2 30 70 100 3 

6
th 

 

 

DSE 

 

PHY5601T-E Solid State Physics 4+0+0 4 30 70 100 3 

PHY5602T-E Mathematical 

Physics 

 

4+0+0 4 30 70 100 3 

PHY5603T-E Spectroscopy 4+0+0 4 30 70 100 3 

Core 

 

PHY5604P-C Physics 

Practical-VI 

 

0+0+2 4 15 35 50 3 

SEC 
PHY5605T-S Radiation Safety 2+0+0 2 30 70 100 3 
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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 -I 

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 -II 

 

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 -III 

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

Semester-I 
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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 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी 
ऻयन यिने की अऩेऺय की जयती है: 

1. जड़त्िीम तनदेश तॊत् , अजड़त्िीम तनदेश तॊत्, गरैीमरमन रूऩयॊतयणएिॊ सयऩेऺतय कय 
विमशष्ट मसद्यॊत। 

2. सभयनीत द्रव्मभयनकी अिधययणय,फहुचयण यॉकेट,प्रत्मयस्थ औय अप्रत्मयस्थटटकयकी 
अिधययणय । 

3. कणों केतनकयम कय कोणीम सॊिेग, चक्रण कयत ेरटू्ट की ऩयुस्सयणगतत । 
4. सयररोरक, वऩण्ड रोरक, अिभॊटदत आितीदोरक, चयमरत आितीदोरक एिॊN मलु्ग्भत 

दोरक । 
 

इकाई-I 
 

जड़त्िीम तनदेश तॊत् , अजड़त्िीम तनदेश तॊत् , गरैीमरमन रूऩयॊतयण , कयलऩतनक फर , घणूीतनदेश-तॊत् भें 
विस्थयऩन, िेग औय त्ियण  कय रूऩयन्तयण । अऩकेन्द्रीम त्ियण , कोरयओमरस फर औय उसके अनपु्रमोग , 

पूकोऩेंडुरभ, प्रकयश केिेग  की तनश्चयतय, सयऩेऺतय कयविमशष्ट मसद्यॊत , रोयेंत़् रूऩयॊतय ण, िेगों कय 
आऩेक्षऺकमोग, रॊफयई सॊकुचन , कयरविस्पययण, िेग के सयथ द्रव्मभयन कय ऩरयितसन , द्रव्मभयन-ऊजयस सॊफॊध । 
सभयनीत द्रव्मभयनकी अिधययणय , एकर चयण औय फहुचयण यॉकेट ,प्रत्मयस्थ औय अप्रत्मयस्थटटकय की 
अिधययणय, द्रव्मभयन कें द्र तनदेश तॊत् भें टटकय कय विश्रेषण। 

इकाई-II 
 

कणों केतनकयम कय कोणीम सॊिेग , घभूत ेहुए वऩ ॊड की गतत कय सभीकयण , जड़त्िीम तनमतयॊक, J िके 
असभयनयॊतय ल्स्थतत, घणूसन की गततज ऊजयस औय भखु्म अऺों कय सॊकलऩनय , मरूय सभीकयण ,चक्रण कयत े
रटू्ट की ऩयुस्सयणगतत।  

प्रत्मास्थता : अलऩ विरूऩण, एक सभदैमशक ठोस  के मरए मॊग प्रत्मयस्थतय  गणुयॊक , आमतन प्रत्मयस्थतय  
गणुयॊकऔय अऩरूऩण गणुयॊक , ऩॉइसन अनऩुयत, प्रत्मयस्थतयल्स्थययॊकों के फीच सॊफॊध। फीभ औय कैं टटरीिय के 
फॊकन कय मसद्यॊत, फेरन भें ऐठन। 

 

 

इकाई-III 
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सयर एिॊ वऩण्ड दोरक,अिभॊटदत आितीदोरक, शल्टतऺम, विशषेतय  गणुयॊक। चयमरत आितीदोरक , ऺखणक 
औय स्थयमी अिस्थय, शल्टत अिशोषण, दो मलु्ग्भत सयर आितीदोरकों की गतत, सयभयन्म विधय औय 
मभगित विधय भें गतत, मयॊत्रत्क प्रणयमरमों भें मगु्भन कय प्रबयि,N मलु्ग्भत दोरक। 
 

 

 सॊदबि ऩसु्तकें : 
 

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. I.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. 

 

List of Practicals 

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

2. Study of law of perpendicular axesfor the moment of inertia. 

3. Study of conservation of momentum in two-dimensional oscillations. 

4. Study of a compound pendulum. 

5. Study of damping of a bar pendulum under various conditions. 

6. Study of oscillations under a bifilar suspension. 

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

amplitudes. 

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

9. 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 

 

सेभेस्टय कीअिगधभें विद्मयथी द्िययय ककए जयने ियरे प्रमोगों की कुर सॊख्मय(न्मनूतभ)सयत होनी 
चयटहएप्रयमोगगक ऩयीऺय भें एक प्रमोग कयनय है। 

प्रमोगों की सचूी 

1. जड़त्ि आघणूस के सभयनयॊतय अऺके तनमभ कय अध्ममन कयनय। 
2. जड़त्ि आघणूस के रम्फित अऺ के तनमभ कय अध्ममन कयनय। 
3. द्वि-आमयभी दोरनों भें सॊिेग के सॊयऺण कय अध्ममन कयनय। 
4. एक वऩण्ड रोरक कय अध्ममन कयनय। 
5. छड रोरक कय विमबन्नल्स्थततमों भें अिभॊदन कय अध्ममन कयनय। 
6. द्वितॊत ुतनरॊफन के अॊतगसत दोरनों कय अध्ममन कयनय। 
7. एक विभीमतनकयम के ल्स्थततज ऊजयस िक्र औय विमबन्न आमयभोंके मरए दोरनो 

कय अध्ममन कयनय। 
8. ल्स्प्रॊग्स के विमबन्न सॊमोजनों के मरए द्रव्मभयन के दोरनों कय अध्ममन कयनय। 
9. कें टटरीिय / छड के फॊकन कय अध्ममन कयनय। 
10. भटैसिेर सईु द्िययय तयय भें ऐठन कय अध्ममन कयनय। 
11. स्थैततक विगध द्िययय छड के ऐठन कय अध्ममन कयनय। 
12. केमशकयओॊ के भयध्मभ से तयर ऩदयथस के प्रियह कय अध्ममन कयनय। 
 

 

नोट :  प्रमोगों की उऩयोक्तसचूी के अततरयक्त, भहाविद्मारम स्तय ऩय अन्म सभकऺ स्तय के प्रमोग 
बी ककमे जा सकत ेहै। 

 सॊदबि ऩसु्तकें : 
 

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-II 

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 -I 

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 -II 

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 -III 

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: 

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). 
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Semester-II 

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 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय फतुनमयदी ऻयन यिने की अऩेऺय की 
जयती है: 

1. गॉस कय तनमभ, आिेश वितयणसे विद्मतु ऺेत्, ल्स्थय विद्मतु ऺेत् भें ककमय गमय कयमस। 
2. विद्मतु ऺेत् भें चयरक एिॊ ऩययिदै्मतु, अद्वितीमतय प्रभेम औय प्रततत्रफम्फों की विगध। 
3. ऩॉइसन औय रयप्रयस सभीकयण,एल्म्ऩमयतनमभ,चुॊफकीम द्विध्रुि आघणूस,भटैसिेर सभीकयण 

औयसीआयओ (CRO) । 
4. व्मततकयण एिॊ विितसनऩरयघटनय, विबेदन ऺभतय, प्रकयश कय ध्रुिण औयद्विअऩितसन की 

ऩरयघटनय। 
 

 

इकाई-I 
 

गॉस कय तनमभ औय उसकय सभयकर एिॊ अिकर रूऩ। ल्स्थय स्िेच्छआिेश वितयण के कययणविद्मतु 
ऺेत्तथय विबि, फहु ध्रुि, द्विध्रुि औय चतधु्रुसि की अमबधययणयएॉ,ल्स्थय विद्मतु ऺेत् भेंआिेश ऩय ककमय गमय 
कयमसयेिय सभयकर के रूऩ भें ,एक चयरक द्िययय विद्मतु ऺेत् कय आियण 

स्स्थय  विद्मतु ऺेत्र :विद्मतु ऺेत् भें चयरक,ऩययिदै्मतु ऩषृ्ठ ऩयविद्मतु ऺेत् तथय विबिके मरए ऩरयसीभय 
प्रततफन्ध, अद्वितीमतय प्रभेम , प्रततत्रफम्फों की विगध औय बसूम्ऩककस त चयरक तर के तनकट त्रफन्द ुआिेश 
तनकयम के मरए इसकय अनपु्रमोग, । 
 

इकाई-II 
 

कयतीम, फेरनी औय गो रीम ध्रुिीम  तनदेशयॊक भें ऩॉइसन औय रयप्रयस सभीकयण (व्मतु्ऩल्त्त के त्रफनय) , 

कयतीम तनदेशयॊक भें रयप्रयस सभीकयणों के हर। एल्म्ऩमयऩरयऩथीम तनमभ (अिकर औय सभयकर रूऩ) , 
धयययियही तयय  ऩय चुॊफकीम फर , चुॊफकीम ऺेत् भें धययय ियही रऩू ऩय  फरयघणूस , चुॊफकीम द्विध्रुि 
आघणूस,भटैसिेर सभीकयण ( अिकर औय सभयकर रूऩ) औय विस्थयऩन धययय। सीआयओ  ( CRO)की 
कयमसविगध औय अनपु्रमोग। 
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इकाई-III 
 

प्रकाश का व्मततकयर्: ऩतरी कपलभें, न्मटून िरम, सभयन झुकयि की करॊ ज,े भयइकलसनव्मततकयणभयऩी एिॊ 
इसके अनपु्रमोग।  

फे़्रनेर विितिन: अधस-आितीकटटफॊध, ितृ्तयकयय द्िययक,ितृ्तयकयय डडस्क, ़ोनप्रेट। 
फ्राउनहोपय विितिन: एकर ल्स्रट , द्वि-ल्स्रट, N-ल्स्रट, सभतरविितसन ग्रेटटॊग, विबेदन ऺभतय , यैरे की 
कसौटी, ग्रेटटॊग औय वप्रज्भ की विबेदन ऺभतय। 
प्रकाश का ध्रुिर्:  ऩययितसन द्िययय ध्रुिण , ब्रसू्टय कय तनमभ, अऩितसन द्िययय ध्रुिण , भरैस कय तनमभ , 

द्विअऩितसन की ऩरयघटनय। 
 

 सॊदबि ऩसु्तकें : 
 

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). 
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Semester-II 

Physics 

(Course Type- Core Course, Course Code: PHY5202P-C) 

Nomenclature: PHYSICS PRACTICAL-II 

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 

 

1. To study the characteristics of a ballistic galvanometer. 

2. To study an electroscope or electrometer. 

3. Use of a vibration magnetometer to study a magnetic field. 

4. Study of the magnetic field due to a current carrying coil. 

5. Measurement of difference of low resistance by Carey-foster Bridge. 

6. Measurement of inductance using Anderson Bridge. 

7. Measurement of capacitance using De Sauty Bridge. 

8. Study of charging and discharging of a capacitor in RC circuits. 

9. To study the transient behavior of LR circuit. 

10. To study the characteristics of choke. 

11. Study of Lorentz force. 

12. Conversion of a galvanometer to a voltmeter. 

13. Conversion of a galvanometer to an ammeter. 

14. To study and verify the Faraday law of electromagnetic induction. 

 

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-II 

Physics 

(Course Type- Core Course, Course Code: PHY5202P-C) 

Nomenclature: PHYSICS PRACTICAL-II 

No. of credits: 2 

Teaching/Contact Hours - per week 4 hrs, Total 60 hrs 

 

Max. Marks: 50 

End-semester Examination: 35 

Internal Assessment: 15 

 

सेभेस्टय के अिगधविद्मयथी द्िययय ककए जयने ियरे प्रमोगों की कुर सॊख्मय(न्मनूतभ)सयत होनी चयटहए 

प्रयमोगगक ऩयीऺय भें एक प्रमोग कयनय है: 
प्रमोगों की सचूी 

1. प्रऺेऩ धयययभयऩी के अमबरऺणकय अध्ममन कयनय। 
2. इरेटरोस्कोऩ मय इरेटरोभीटय कय अध्ममन कयनय। 
3. चुॊफकीम ऺेत् कय अध्ममन कयने के मरए कॊ ऩन चुम्फकभयऩी कय उऩमोग। 
4. धयययियही कुण्डरी के कययण उत्ऩन्न चुॊफकीम ऺेत् कय अध्ममनकयनय। 
5. कैयी-पोस्टय सेत ुद्िययय अलऩ प्रततयोधो के भध्म अॊतय कय भयऩन। 
6. एॊडयसन सेत ुद्िययय प्रेयकत्ि कय भयऩन। 
7. डी-सौटी सेत ुद्िययय धयरयतय कय भयऩन। 
8. RC ऩरयऩथो भें सॊधयरयत् के आिेशन औय तनययिेशन कय अध्ममनकयनय। 
9. LR ऩरयऩथ भें ऺखणक व्मिहयय कय अध्ममनकयनय। 
10. चोक के अमबरऺणकय अध्ममन कयनय। 
11. रोयेंत़् फर कय अध्ममन। 
12. धयययभयऩी कय िोलटभीटय भें रूऩयॊतयण। 
13. धयययभयऩी कय अभीटय भें रूऩयॊतयण। 
14. पैययड ेके विद्मतु चुम्फकीम पे्रयण तनमभ कय अध्ममन औय सत्मयऩन कयनय। 
 

नोट :  प्रमोगों की इस सचूी के अततरयक्त, भहाविद्मारम स्तय ऩय अन्म सभकऺ स्तय के प्रमोग बी 
ककमे जा सकत ेहै। 

 सॊदबि ऩसु्तकें : 
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-III 

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. 

3. 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. 

Unit -I 

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 π 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 -II 

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. 
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Unit -III 

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: 

 

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

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

3. A.P. Malvino, Digital Electronics, Tata Mc Graw Hill Co. Ltd. New Delhi. 

4. J.D. Ryder, Electronics, Mc Graw Hill Co. 

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

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

7. Gupta, Kumar, Electronics,Pragati Prakashan, Meerut. 
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Semester-III 

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 

 

 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय फतुनमयदी ऻयन यिने की 
अऩेऺय की जयती है: 

1. डयमोड की भरू अिधययणयएॉ औय टदष्टकययी  भें उनकय अनपु्रमोग , कपलटय एिॊ  जेनय 
डयमोडद्िययय िोलटतय वितनमभन। 

2. सॊगध रयॊल्जस्टय, प्रिधसक के रूऩ भें रयॊल्जस्टय कय उऩमोग , ऺेत् प्रबयि रयॊल्जस्टय औय उनके 
अनपु्रमोग। 

3. विमबन्न प्रकयय के प्रिधसक, ऩनुतनसिेश की अिधययणय, ऋणयत्भक ऩनुतनसिेश कय प्रबयि। 
4. स्ित्उत्तले्जतऔय स्िऩोवषत दोरनों के मरए कसौटी, कोल्लऩट्स, हयटसरे, RCऔय िीन त्रब्रज 

दोमरत्। 
 

इकाई-I 
 

डामोड के अनपु्रमोग: अधस तयॊग , ऩणूसतयॊग औय सेतटुदष्टकययी , उमभसकय गणुयॊक की गणनय , दऺतय 
औय तनमभन। कपलटय ,िेणीप्रेयक, ऩयश्िस सॊधयरयत् , L सेटशन औय πसेटशन कपलटय , कतसन औय 
टरैंऩन सककस ट. 
विशषे प्रमोजन डामोड: सयुॊगन डयमोड, पोटो डयमोड, जेनय डयमोड, एरईडी(LED). 
िोलटता वितनमभन: जेनय डयमोडद्िययय िोलटतयतनमभन औय िोलटतय ल्स्थयीकयण , िोलटतयसॊिधसक 
ऩरयऩथ,डयमोड येटटॊग। 

इकाई-II 
 

ट्ाॊस्जस्टय: द्विध्रुिी सॊगध रयॊल्जस्टय के मरए सॊकेत गचन्ह औय िोलट-एम्ऩीमय अमबरयऺखणक िक्र, 

रोड रयइन औय ऩरयचयरन त्रफ ॊद ुकी अिधययणय , सॊकय प्रयचर,प्रिधसक के रूऩ भें रयॊल्जस्टय कय 
उऩमोग,CB, CE, CCअमबविन्मयस औय उनके तलुम ऩरयऩथ,सॊकय प्रयचरों कय उऩमोग कयके 
रयॊल्जस्टय प्रिधसकों कय विश्रेषणऔय उसके रल्ब्ध-आिलृ्त्त अनकुक्रमयिक्र,  
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ट्ाॊस्जस्टय फामस ऩरयऩथ:फयमस  की आिश्मकतय तथय Q त्रफ ॊद ु कय स्थयतमत्ि , स्थयतमत्ि कययक, 
उष्भीम फयमसस्थयतमत्ि के मरए विमबन्न प्रकयय के फयमस ऩरयऩथ, तनमत फयमस, उत्सजसक फयमस, 

िोलटतय विबयजक औय सॊग्रयहकऩनुतनसिेश प्रततयोध फयमस। 

ऺेत्र प्रबाि ट्ाॊस्जस्टय:सॊगधऺेत् प्रबयि रयॊल्जस्टय ( JFET), ऩरयऩथसॊकेत, फयममसॊग औय िोलट-एम्ऩीमय 
सॊफॊध। 

इकाई-III 
 

ऩनुतनििेशप्रिधिक:ऩनुतनसिेश की अिधययणय , धनयत्भक औय ऋणयत्भकऩनुतनसिेश,िोलटतय औय 
धयययऩनुतनसिेशऩरयऩथ. 
ऋर्ात्भकऩनुतनििेश के राब : रल्ब्ध कय ल्स्थयीकयण ,तनगसत औय तनिेशी प्रततयोध ऩय 
ऋणयत्भकऩनुतनसिेश कय प्रबयि, अयेिीम विरूऩण भें कभी, रल्ब्ध-आिलृ्त्त अनकुक्रमय ऩय प्रबयि. 
दोलरत्र :स्ित्उत्तले्जत औय स्िऩोवषत दोरनों  के मरए कसौटी, स्ित्उत्तले्जतदोरनों के मरए 
ऩरयऩथीम आिश्मकतय, आधययबतू  रयॊल्जस्टय दोमरत्ऩरयऩथ औय उसकय विश्रेषण - कोल्लऩट्स,  
हयटसरे, RCऔय िीन त्रब्रज दोमरत्। 
 

 

 सॊदबि ऩसु्तकें : 
 

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

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

3. A.P. Malvino, Digital Electronics, Tata Mc Graw Hill Co. Ltd. New Delhi. 

4. J.D. Ryder, Electronics, Mc Graw Hill Co. 

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

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

7. Gupta, Kumar, Electronics, Pragati Prakashan, Meerut. 
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Semester-III 

Physics 

(Course Type- Core Course, Course Code: PHY5302P-C) 

Nomenclature: PRACTICAL-III 

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 

 

 

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

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

3. To determine the wavelength using a biprism. 

4. To determine the wavelength of monochromatic light source using Newton’s ring method. 

5. To determine the wavelength of monochromatic light source using Michelson’s interferometer. 

6. Verification of Malus’ law using a laser pointer. 

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

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

9. 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. 

 

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-III 

Physics 

(Course Type- Core Course, Course Code: PHY5302P-C) 

Nomenclature: PRACTICAL -III 

No. of credits: 2 

Teaching Hours - per week 4 hr, Total 60 hrs 

 

Max. Marks: 50 

End-semester Examination: 35 

Internal Assessment: 15 

सेभेस्टय के अिगधभें विद्मयथी द्िययय ककए जयने ियरे प्रमोगों की कुर सॊख्मय(न्मनूतभ)सयत होनी चयटहए 

प्रयमोगगक ऩयीऺय भें एक प्रमोग कयनय है। 
 

प्रमोगों की सचूी 

1. स्ऩेटरोभीटय कय उऩमोग कयके वप्रज्भ की विऺेऩण ऺभतय ऻयत कयनय। 
2. ग्रेटटॊग कय उऩमोग कयके फहुिणीम प्रकयश स्रोत की विमबन्न तयॊग दैर्घमसऻयत कयनय। 
3. द्विवप्रज्भ कय उऩमोग कयके तयॊग दैर्घमसऻयत कयनय। 
4. न्मटून िरम विगध कय उऩमोग कयके एकिणीम प्रकयश स्रोत की तयॊग दैर्घमसऻयत कयनय। 
5. भयइकरसनव्मततकयणभयऩी कय उऩमोग कयके एकिणीम प्रकयश स्रोत की तयॊग दैर्घमसऻयत कयनय। 
6. रे़य ऩॉइॊटय कय उऩमोग कयके भरैस के तनमभ कय सत्मयऩन। 
7. ध्रुिणभयऩी कय उऩमोग कयके चीनी के घोर कय विमशष्ट घणूसनऻयत कयनय। 
8. विितसन ग्रेटटॊग कय उऩमोग कयके रेजय प्रकयश की तयॊग दैध्मस ऻयत कयनय। 
9. सरस उऩकयण कय उऩमोग कयके विमबन्न प्रत्मयस्थयगणुयॊकऻयत कयनय। 
10. ककसीद्रि के ऩषृ्ठ तनयि कय भयन ऻयत कयनय। 
11. ककसी तयर की श्मयनतय कय अध्ममनकयनय । 
12. LCRिेणी अननुयद कय अध्ममन कय विशषेतय गणुयॊक ऻयत कयनय। 

नोट :  प्रमोगों की इस सचूी के अततरयक्त, भहाविद्मारम स्तय ऩय अन्म सभकऺ स्तय के प्रमोग बी 
ककमे जा सकत ेहै। 

 सॊदबि ऩसु्तकें : 
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-III (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 -I 

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 -II 

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 -III 

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. A text book in Electrical Technology - B L Theraja - S Chand & Co. 

2. Electrical Circuits, K.A. Smith and R.E. Alley,  Cambridge University Press 

3. Basic Electronics, D.K.Chattopadhaya and Rakshit, Wiley Eastern, Delhi. 

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

5. J.P. Agrawal, Basic Electronics, Kedarnath, Ramnath Meerut. 
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Semester-III 

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 

अगधगभ प्रततपर 

कोसस ऩणूस कयने के ऩश्चयत विद्मयथी भरूबतू विद्मतुीम अिधययणयओॊ जैसे विबि, धययय,प्रततयोध, शल्टत 
को सीिने के सयथ ऩरयऩथ विश्रेषण औय विद्मतु सयुऺय भें व्मयिहयरयक कौशर अल्जसत कय सकेगय ।मे 
कौशर इरेल्टरकर इॊजीतनमरयॊग, तनभयसण औय वितनभयसण भें करयमय के मरए भदद कयेंगे। 
 

इकाई-I 
 

आधायबतू विद्मतु  लसद्ाॊत: िोलटतय, धययय,प्रततयोध औय शल्टत , ओभ कय तनमभ , DC औयACकेिेणी, 
सभयनयॊतय औय िेणी-सभयनयॊतय सॊमोजन। 

विद्मतु ऩरयऩथ: विद्मतु ऩरयऩथकेआधययबतू अिमि  औय उनकय सॊमोजन , DC स्रोत ियरे विद्मतु 
ऩरयऩथोंके विश्रेषण तनमभ, DCऩरयऩथअिमिों भें धययय औय विबिऩयत। 

इकाई-II 
एक-करीमऔय त्रत्-करीम प्रत्मयिती धययय स्रोत , AC स्रोत ियरे विद्मतु ऩरयऩथके विश्रेषण के तनमभ , AC 
स्रोत के ियस्तविक, कयलऩतनकऔय सल्म्भिशल्टत घटक , शल्टतगणुयॊक, DC मय AC स्रोतों के सयथप्रेयक 
कुण्डरी औयसॊधयरयत्  की अनकुक्रमय, DC औय AC ऩरयऩथ ऩय आधयरयत रऩू औय नोडर सभीकयण 
(ककयचॉप के तनमभ)। 

इकाई-III 
 

ऩरयऩथ विश्रेषर्प्रभेम : अध्मययोऩण, थेिेतनन, नॉटसन, ऩययस्ऩरयकतय औयअगधकतभ शल्टत सॊचयण प्रभेम। 
विद्मतु सयुऺा : रयरे , फ़्मू़  औय विच्छेद ल्स्िच , सककस ट ब्रेकय , ओियरोड उऩकयण , ब-ूदोष सॊयऺय , ब-ू
सम्ऩकस न औय विरगन, करय व्मतुक्रभण, भहोमभस यऺण । 
 सॊदबि ऩसु्तकें : 

1. A text book in Electrical Technology - B L Theraja - S Chand & Co. 

2. Electrical Circuits, K.A. Smith and R.E. Alley, Cambridge University Press 

3. Basic Electronics, D.K.Chattopadhaya and Rakshit, Wiley Eastern, Delhi. 

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

5. J.P. Agrawal, Basic Electronics, Kedarnath, Ramnath Meerut. 
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Semester-IV 

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 Schrödinger Equations , wave function's physical 

significanceand wave packet 

3. Quantum Mechanics Formalism, operators, Eigen functions, eigenvaluesand Fundamental 

postulates. 

4. Simple Solutions of Schrödinger equation, analyze scenarios like particle in a box and potential 

barriers. 

5. Angular momentum, quantizationand Schrödinger equation for hydrogen atom. 

 

Unit -I 

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 -II 

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 - III 

Angular Momentum and Hydrogen Atom: Angular momentum in quantum mechanics, Eigen values 

and Eigen functions of L
2 

and Lz, 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: 

 

1. A Text book of Quantum Mechanics. P.M.Mathews and K.Venkatesan, Mc Graw Hill. 

2. Quantum Mechanics, Robert Eisberg and Robert Resnick, Wiley.  

3. Quantum Mechanics, Leonard I. Schiff, Tata Mc Graw HiII.  

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

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

6. Quantum Mechanics: Foundations & Applications, Arno Bohm, Springer  

7. Quantum Mechanics: Devnathan, Narosa Publishing House. 

8. Quantum Mechanics: Loknathan and Ghatak, McMillan. 

9. Quantum Mechanics:Satyaprakash, Kedarnath& Ramnath Meerut. 
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Semester-IV 

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 

 

 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी 
ऻयन यिने की अऩेऺय की जयती है: 

1. गचयसम्भत मयल्न्त्की की सीभए, डी-ब्रोगरी ऩरयकलऩनय, अतनल्श्चततय मसद्यॊत एिॊ 
अनपु्रमोग। 

2. कयर आगित एॊि कयर अनयगित िोडड ॊजय सभीकयण , तयॊग परन कय बौततक 
भहत्िऔय तयॊग सॊघ । 

3. टियॊटभ मयॊत्रत्की की  िगैधकतय, सॊकययक, आइगेनपरन, 
आइगेनभयनऔयभरूबतूअमबगहृीत । 

4. िोडड ॊजय के सभीकयणों के सयर हर, विबियोगधकय एिॊ फॉटस भें कण कय 
विश्रेषण। 

5. कोणीम सॊिेग, टियॊटीकयण तथय H-ऩयभयण ु के मरए िोडड ॊजय सभीकयण । 

 

इकाई-I 
 

क्िाॊटभ लसद्ाॊत का उद्भि : कृल्ष्णकय  विककयण स्ऩेटरभ की व्मयख्मय कयने भें गचयस्म्भत मयल्न्त्की की 
असपरतय, प्रयॊकविककयण तनमभ, प्रकयश विद्मतु प्रबयि औय आइॊस्टीन स्ऩष्टीकयण , कॉम्ऩटन प्रबयि , डी-
ब्रोग्री ऩरयकलऩनय, कणों केविितसन औय व्मततकयण के  प्रभयण । अतनल्श्चततय मसद्यॊत औय उसके 
ऩरयणयभ, गयभय ककयण सकू्ष्भदशी , एकर येियतछद्र ऩय विितसन , अतनल्श्चततय मसद्यॊत के  अनपु्रमोग ( i) 

नयमबक भें इरेटरॉन कय अनल्स्तत्ि (ii) H-ऩयभयणु की भरू ऊजयस अिस्थय ( iii)  आिती दोरक  की 
भरूऊजयस अिस्थय, ऊजयस-सभम अतनल्श्चततय। 
श्रोडड ॊजय सभीकयर्:- कयर आगित एॊि कयर अनयगित रूऩ, तयॊग परन कय बौततक भहत्ि औय इसकी 
व्मयख्मय, स्थयमी अिस्थय हर , तयॊग परन ऩय ऩरयसीभय औय सयॊतत्म प्रततफन्ध , प्रयतमकतयधययय घनत्ि , 

सयॊतत्म सभीकयण, तयॊग सॊघ, सभहू औय करय िेग। 
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इकाई-II 
 

क्िाॊटभ माॊत्रत्रकी की िगैधकता :टियॊटभ मयॊत्रत्की भें सॊकययक , यैखिक, हमभसटी औय ऐककक सॊकययक, गततशीर 
चयों के प्रत्मयशय भयन , आइगेनपरन औयआइगेनभयन , अऩभ्रष्टतय, आइगेन पर नोंकीरयल्म्फकतय , टियॊटभ 
मयॊत्रत्की के भरूबतू अमबगहृीत, एयेनपेस्ट प्रभेम,क्रभ वितनभम सॊफॊध। 
श्रोडड ॊजयसभीकयर्ों के सयर हर:एक विभीम फॉटस भें कण, त्रत्-विभीमल्स्थतत भें ऩरयणयभों कय विस्तयय औय 
स्तयों कीअऩभ्रष्टतय,विबि सीढ़ी औय आमतयकयय विबियोगधकय, ऩययितसन औय ऩययगभन गणुयॊक की गणनय , 
अलपय ऺम भें अनपु्रमोग के मरए गणुयत्भक वििेचनय (सयुॊगन प्रबयि), ऩरयमभत गहययई कय िगयसकयय कूऩ, 

ऩययगभन अननुयद ,  सयर आिती दोरक (एक आमयभी) आइ गेन परन, ऊजयस आइगेन भयन , शनू्म त्रफ ॊद ु
ऊजयस। 
 

 

इकाई-III 
 

कोर्ीम सॊिेग औय हाइड्रोजन ऩयभार्ु: टियॊटभ मयॊत्रत्की भें कोणीम सॊिेग , L
2ि Lz केआइ गेन भयन औय 

आइगेन परन, गोरीमहयभोतनटस,कऺीम कोणीम सॊिेग कय टियॊटीकयण, सटदश प्रयरूऩ  औय आकयशी 
टियॊटीकयण, गोरीम सभमभत विबिके मरए िोडड ॊजय सभीकयण , कोणीम तयॊग परन के मरए चय ययमशमों 
कय  ऩथृटकयणएिॊ त्रत्ज्म  सभीकयण कय हर,H-ऩयभयणु के ऊजयस स्तय , n = 1एिॊ n=2 तयॊग परनकी 
आकृतत,  औसत त्रत्ज्मय, फोय भॉडर औय सॊगतत मसद्यॊत के सयथ तरुनय। 
 

 

 सॊदबि ऩसु्तकें : 
1. A Text book of Quantum Mechanics. P.M.Mathews and K.Venkatesan, Mc Graw Hill. 

2. Quantum Mechanics, Robert Eisberg and Robert Resnick, Wiley.  

3. Quantum Mechanics, Leonard I. Schiff, Tata Mc Graw HiII.  

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

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

6. Quantum Mechanics: Foundations & Applications, Arno Bohm, Springer  

7. Quantum Mechanics: Devnathan, Narosa Publishing House. 

8. Quantum Mechanics: Loknathan and Ghatak, McMillan. 

9. Quantum Mechanics: Satyaprakash, Kedarnath& Ramnath Meerut. 
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Semester-IV 

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. 

2. Study of a voltage multiplier circuit to generate high voltage D.C. from A.C.   

3. Study of OR, AND, NOT, NAND, NOR, X-OR gates using discrete components and verify the De- 

Morgan’s Theorem. 

4. To study the frequency response of RC- coupled transistor amplifier. 

5. To study the characteristics of NPN/PNP transistor in various configurations. 

6. Study of an R-C transmission line at 50 Hz. 

7. 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. 

 

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-IV 

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 

सेभेस्टय के अिगधभें विद्मयथी द्िययय ककए जयने ियरे प्रमोगों की कुर सॊख्मय(न्मनूतभ)सयत होनी 
चयटहएप्रयमोगगक ऩयीऺय भें एक प्रमोग कयनय है: 

प्रमोगों की सचूी 

1. R-C करय विस्थयऩन दोमरत् कय डडजयइनऔय अध्ममनकयनय। 
2. ए.सी. से उच्च िोलटेज डी.सी. उत्ऩन्न कयने के मरए िोलटेज सॊिधसकऩरयऩथ कय अध्ममन 
कयनय। 
3.  विमबन्न अिमिों के प्रमोग से OR, AND, NOT, NAND, NOR, X-OR तयककस क द्ियय कय 
अध्ममन कयनय औय डी-भॉगसन के प्रभेम को सत्मयवऩत कयनय। 
4. RC-मलु्ग्भत रयॊल्जस्टय प्रिधसक की आिलृ्त्त अनकुक्रमय कय अध्ममन कयनय। 
5. विमबन्न विन्मयसों भें NPN/PNP रयॊल्जस्टय केअमबरयऺयखणकों कय अध्ममन कयनय। 
6. R-C सॊचयण रयइन कय 50 हट्सज ऩय अध्ममन कयनय। 
7. L-C सॊचयण रयइन कय अध्ममन कयनय 
       (i) तनल्श्चत आिलृ्त्त ऩय। 
       (ii) ऩरयितसनीम आिलृ्त्त ऩय। 
8. ऺेत् प्रबयिी रयॊल्जस्टय(FET) केअमबरयऺयखणक िक्रों कयआयेिण एिॊ अध्ममन कयनय। 
9. जेनय तनममभतशल्टत प्रदयमक डडजयईन कयनय एिॊ विमबन्न रोड के सयथ िोलटतय तनमभन कय 
अध्ममन कयनय । 
10. जेनय डयमोड केअमबरयऺयखणक िक्रों कयआयेिण एिॊ अध्ममन कयनय। 
11. अधसचयरक सॊगध डयमोडकेअमबरयऺयखणक िक्रों कयआयेिण एिॊ अध्ममन कयनय। 
12. अधसचयरक के उजयस फैंड अन्तययर कय भयन ऻयत कयनय। 

नोट :  प्रमोगों की इस सचूी के अततरयक्त, भहाविद्मारम स्तय ऩय अन्म सभकऺ स्तय के प्रमोग बी 
ककमे जा सकत ेहै। 

 सॊदबि ऩसु्तकें : 
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-IV 

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. 

3. Advantageof electronic voltmeter over conventional multimeter  

4. Construction, working and applications of CRO. 

5. Principle and working of signal generators and Digital instruments.  

Unit -I 

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 -II 

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. 

Unit -III 

 

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-IV 

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 

 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी 
ऻयन यिने की अऩेऺय की जयती है: 

1. मथयथसतय, ऩरयशदु्तय, त्टुटमयॊजैसे भयऩन के भरूबतू  मसद्यॊत। 
2. DC/AC िोलटतय, धययय औय प्रततयोध के भयऩन के मसद्यॊत। भलटीभीटय की विमशल्ष्टमयॊ औय उनकय 

भहत्ि।  

3. ऩययॊऩरयक भलटीभीटय की तरुनय भेंइरेटरॉतनक िोलटभीटय के रयब। 
4. CROकी फनयिट,कयमसविगध औय अनपु्रमोग । 
5. सॊकेत जतनत्औय डडल्जटर उऩकयणों के मसद्यॊत औय कयमसविगध। 

 

इकाई-I 

 

भाऩन की भरू अिधायर्ाएॉ: मथयथसतय, ऩरयशदु्तय, सगु्रयटहतय, विबेदनऩययस, भयऩन भें त्टुटमयॊऔयबययण 
प्रबयि। 
भलटीभीटय:DC िोलट तय, DCधययय, AC िोलट तय, ACधययय औय प्रततयोध के भयऩ न के मसद्यॊत। 
भलटीभीटय की विमशल्ष्टमयॊऔय उनकय भहत्ि। 
इरेक्ट्ॉतनक िोलटभीटय: तनिेश प्रततफयधय औय सगु्रयटहतय के सॊफॊध भें भयऩन के मरए ऩययॊऩरयक 
भलटीभीटय की तरुनय भें  रयब , िोलटतय भय ऩन के मसद्यॊत (केिर ब्रॉक आयेि)। इरेटरॉतनक 
िोलटभीटय की विमशल्ष्टमयॊ एिॊ उनकय भहत्ि। 

इकाई-II 

कैथोड ककयर् दोरनदशी  ( CRO):CRO कय ब्रॉक आयेि , CRTकी फनयिट , इरेटरॉन गन , 

इरेटरॉतनक पोकसन औय त्ियण , (केिर स्ऩष्टीकयण - कोई गखणतीम वििेचन नहीॊ) , स्क्रीन 
पॉस्पय, दृश्म ऩश्च(दील्प्तर औय ययसयमतनक सॊयचनय ऩय सॊक्षऺप्त वििेचनय। सभमयधयय सॊकक्रमय , 

तलुमकयरन, अग्र ऩनैर तनमॊत्ण, CROकीविमशल्ष्टमयॊऔय उनकय भहत्ि।  

CROके अनपु्रमोग: िोलटतय (DC एिॊAC), आिलृ्त्त औय करयन्तय के भयऩन के मरए सीआयओ कय 
उऩमोग, डडल्जटर सीआयओ कय ऩरयचम। 
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इकाई-III 
 

सॊकेत जतनत्र औय विश्रेषर् उऩकयर्:  ब्रॉक आयेि , तनम्न आिलृ्त्त, स्ऩॊद औय परन जतनत्की व्मयख्मय  
औय विमशल्ष्टमयॊ । सॊकेतजतनत्ोंके ऩयीऺण के मरए सॊक्षऺप्त धययणय। 

डडस्जटर उऩकयर्: डडल्जटर भीट य कय मसद्यॊत औय कयमस प्रणयरी। डडल्जटर औय एनयरॉग उऩकयणों की 
तरुनय, डडल्जटर भीटय की विमशल्ष्ट मयॊ। डडल्जटर िोलटभीटय की कयमसप्रणयरी,  डडल्जटर भलटीभीटय कय 
ब्रॉक आयेि औय कयमसप्रणयरी 

 सॊदबि ऩसु्तकें : 
 

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-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 -I 

Nuclear Properties: Rutherford's Theory ofParticle 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 -II 

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 - III 

Nuclear Reactions: Types of Reactions, Conservation Laws, Q-value,Radioactive decay: (a) Alpha 

decay: basics of α-decay processes, theory of α- 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: 

 

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. S.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: 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 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी 
ऻयन यिने की अऩेऺय की जयती है: 

 

1. यदयपोडस प्रकीणसन,प्रोटॉन- न्मरूॉन ऩरयकलऩनय, नयमबकीम द्रव्मभयनएिॊनयमबकीम फरों कय मसद्यॊत। 
2. द्रि फूॉद भॉडर,नयमबक के स्थयतमत्ि की शतें,  स्ित् वििॊडन कय मसद्यॊत, नयमबकीम सॊरमन। 
3. नयमबक कय पभी गसै भॉडर, शरे भॉडर, भलै्जक सॊख्मयएॉ। 
4. नयमबकीमअमबकक्रमयए, अलपय ऺम, फीटय-ऺम,न्मटूरनो ऩरयकलऩनयऔय गयभय ऺम। 

इकाई-I 

 

नालबकीम गरु्: कणों केप्रकीणसन कययदयपोडसमसद्यॊत,इरेटरयन कयनयमबक भें अनल्स्तत्ि,न्मरूॉन की 
िोज औय प्रोटॉन-न्मरूॉन ऩरयकलऩनय , नयमबकीम द्रव्मभयन , ऩयभयणु द्रव्मभयन  भयत्क  ( a.m.u.), 
द्रव्मभयन ऺतत, सॊकुरन गणुयॊक , फॊधन ऊजयस , औसत फॊधन ऊजयस औय द्रव्मभयन सॊख्मय के सयथ 
इसकय ऩरयितसन , आकयय, नयमबकीमप्रचक्रण , सभतय औय कऺीम कोणीम सॊिेग , चतधु्रुसि आघणूस , 
नयमबकीम फर, नयमबकीम फरों कय भेसोन मसद्यॊतऔयनयमबकीमविबि। 

इकाई-II 

 

नालबकीम भॉडर:द्रि फूॉद भॉडर, सयमभ-आनबुयविक द्रव्मभयन सतू् औय इसके विमबन्न ऩदों की 
सयथसकतय, नयमबकीम वििॊडन कय मसद्यॊत औय द्रि फूॉद भॉडर, नयमबक के स्थयतमत्ि कय 
प्रततफन्ध,स्ित्वििॊडन कय मसद्यॊत, नयमबक कय पभी गसै भॉडर, नयमबकीमशरे सॊयचनय के मरए 
सयक्ष्म, नयमबकीम भलै्जक सॊख्मयएॉ, शरे भॉडर की भरूअमबधययणयएॉ, शरे भॉडर की सपरतय औय 
सीभयएॉ। 
नालबकीम सॊरमन:B/A िक्र से ऊजयस उत्सजसन की सॊबयिनय, सॊरमन अमबकक्रमयएॊ, तनभुसटतऊजयस । 
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इकाई-III 

 

नालबकीमअलबकक्रमाएॊ: नयमबकीमअमबकक्रमयओॊ के प्रकयय, सॊयऺण तनमभ, Q-भयन, येडडमोसकक्रम ऺम: 
(ए) अलपा ऺम: α-ऺम प्रकक्रमयओॊ की आधययबतू तथ्म , α- उत्सजसन कय मसद्यॊत , गभैोगणुयॊक, 

गयइगय-नटरतनमभ (फी) फीटा-ऺम: फीटय-ऺम की ऊजयस गततकी , , ऩॉल़्रॉन उत्सजसन , इरेटरॉन 
प्रग्रहण, न्मटूरनो ऩरयकलऩनय  (सी) गाभा ऺम: गयभय ककयणों कय उत्सजसन औय गततकी , आॊतरयक 
रूऩयॊतयण। 

 

 

सॊदबि ऩसु्तकें : 

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.S.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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



39 
 

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 -I 

 
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 -II 

 
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-I and He-II, Superfluidity,  Refrigeration 

through helium dilution,  Quest for absolute Zero, Nernst heat theorem.  
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Unit -III 

 
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: 

 

1. Thermodynamics and  Statistical Physics - Reif 

2. Thermodynamics and  Statistical Physics- Loknathan and Khandelwal 

3. Thermodynamics, Kinetic theory of gases and  Statistical Physics- Sears 

4. Thermal Physics - Kittle 
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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 

 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी 
ऻयन यिने की अऩेऺय की जयती है: 
1. आणविक िेगों कय वितयण , ऊजयस सभविबयजन कय मसद्यॊत , ऩरयिहन घटनय  औयटरॉमसमस-

टरऩैेयॉन सभीकयण। 
2. ऊष्भयगततकअन्मोन्मकक्रमयमें,  उष्भयकुॊ ड भें तनकयम   की एन्रॉऩी , हेलभहोलत़् भटुतऊजयस , गगब्स 

भटुत ऊजयस, प्रयिस्थयसॊक्रभण। 
3. ऊष्भय इॊजन औय कयनो चक्र , भटैसिेर सॊफॊध औय उनके अनपु्रमोग ,  न्मनू तयऩ कय उत्ऩयदन 

औय अनपु्रमोग। 
4. गचयसम्भत सयॊल्ख्मकी औय टियॊटभ सयॊल्ख्मकी  की अिधययणयएॉ, तयऩयमतनक उत्सजसनऔय 

नयमबकीम प्रचक्रण सयॊल्ख्मकी। 

 

इकाई-I 
 

गसैों का गतत कीम लसद्ाॊत:  आणविक िेगों कय वितयण तनमभ ,अगधकतभ प्रसम्बयव्म , औसत औय िगस 
भयध्म भरू िेग , ऊजयस वितयण परन, तनस्सयण औय आणविक ऩुॊज, भटैसिेर िेग वितयण कय प्रयमोगगक 
सत्मयऩन, ऊजयस के सभविबयजन कय मसद्यॊत. 
ऩरयिहन घटना: भयध्म भटुत ऩथ , भटुत ऩथों कय वितयण , श्मयनतय, उष्भीम चयरकतय, विसयण औय उनके 
अॊतयसॊफॊध ,टरॉमसमस-टरऩैेयॉन सभीकयण, ियष्ऩ-दयफ िक्र। 
ऊष्भागततकअन्मोन्मकक्रमामें:उष्भीम अन्मोन्मकक्रमय, ऊष्भयगततकी कय शनू्मयॊकी तनमभ, ऊष्भय बॊडयय के सयथ 
तयऩीम सॊऩकस  भें तनकयम (विटहत वितयण) , ऊजयस भेंउच्चयिचन , उष्भयकुॊ ड भें ल्स्थत तनकयम  की एन्रॉऩी , 

हेलभहोलत़् भटुत ऊजयस , रुद्ोष्भ अन्मोन्मकक्रमय औय एन्थैलऩी , सयभयन्म अन्मोन्मकक्रमय औय ऊष्भयगततकी 
कय ऩहरय तनमभ,अनॊतसकू्ष्भ सयभयन्मअन्मोन्मकक्रमय, गगब्स भटुत ऊजयस औयप्रयिस्थयसॊक्रभण। 
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इकाई-II 
 

ऊष्भय इॊजन औय इॊजन की दऺतय , कयनो चक्र,तनयऩेऺ ऩभैयने के रूऩ भें ऊष्भयगततकऩभैयनय, भटैसिेर सॊफॊध 
औय उनके अनपु्रमोग। 
न्मनू ताऩ का उत्ऩादन औय अनपु्रमोग: जूर-थॉभसन प्रसयण, आदशस तथयियनडय-ियलस गसै के मरए जूर-
थॉभसनगणुयॊक,सयॊध्र प्रग प्रमोग, व्मतु्क्रभणतयऩ, ऩनुमोजी शीतरन, रुद्ोष्भ विचुॊफकीकयण द्िययय शीतरन, 
तयर हीमरमभ , He-I औय He-II, अतततयरतय, हीमरमभ तनकुयण के भयध्मभ से प्रशीतन , ऩयभ शनू्म की 
िोज , नेनसस्ट ऊष्भय प्रभेम। 
 

 

इकाई-III 
 

गचयसम्भत साॊस्यमकी  औय क्िाॊटभ साॊस्यमकी: गचयसम्भत सल्न्नकटन की िधैतय ,करयआकयश, सकू्ष्भ औय 
स्थूर अिस्थयएॉ , उष्भयगततकीप्रयतमकतय, एन्रयऩी औय उष्भयगततकीप्रयतमकतय के भध्म सॊफॊध ,एकऩयभयणुक 
आदशस गसै, ियमदुयफ सभीकयण । 
टियॊटभ सयॊल्ख्मकी  की अमबधययणयएॉ, अविबेद्मतय, तयॊग परन औय वितनभम अऩभ्रष्टतय , 

तनगभनयत्भकप्रयतमकतय, फोस आइॊस्टीन सयॊल्ख्मकी औय इसकय वितयण परन, प्रयॊक वितयण परन औय 
विककयण सतू्। पभी डडययक सयॊल्ख्मकी औय इसकय वितयण परन, सॊऩकस  विबि,तयऩयमतनक उत्सजसन , 

नयमबकीम प्रचक्रण सयॊल्ख्मकी (ऑथो औय ऩयैय हयइड्रोजन) ।  

 

सन्दबि ऩसु्तके: 

1. Thermodynamics and Statistical Physics - Reif 

2. Thermodynamics and Statistical Physics- Loknathan and Khandelwal 

3. Thermodynamics, Kinetic theory of gases and Statistical Physics- Sears 

4. 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 -I 

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 -II 

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 -III 

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: 

 

1. Digital Principles and Applications, A.P. Malvino, D.P.Leach and Saha, Tata McGraw 

2. Fundamentals of Digital Circuits, Anand Kumar, PHI Learning Pvt. Ltd. 

3. Digital Circuits and systems, Venugopal, Tata McGraw Hill. 

4. Digital Electronics G K Kharate, Oxford University Press. 

5. Digital Electronics, Subrata Ghoshal, Cengage Learning. 

6. Digital Electronics, S.K. Mandal, McGraw Hill 
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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 

 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी ऻयन 
यिने की अऩेऺय की जयती है: 

1. द्वि -आधययी (फयइनयी), अष्टयसधययी(ऑटटर)एिॊषोडश आधययी (हेटसयडमेसभर) सॊख्मय प्रणयरी ,विमबन्न 
कोड 

2.  द्वि -आधययी (फयइनयी) अॊकगखणत,ऋणयत्भक सॊख्मय तनरूऩण, 1कय ऩयूक औय 2कय ऩयूक के उऩमोग 
सेव्मिकरन । 

3. तयककस क द्ियय,TTL एिॊ CMOS की तरुनय,फरूीम फीजगखणत,K- भऩै। 
4. सॊचमयत्भक ऩरयऩथ, ऩणूस मोजक औय अधस मोजक , व्मिकरक, तरुतनत्, सभतय जतनत् औय 

ऩड़तयरक, कोडक, विकोडक, फहुसॊकेतक औय विफहुसॊकेतक। 
 

इकाई-I 

 

सॊयमा प्रर्ारी:अनरुुऩएिॊअॊकीम प्रणयरी , द्वि -आधययी (फयइनयी) सॊख्मय प्रणय री, अष्टययधययी(ऑटटर) सॊख्मय 
प्रणयरी, षोडश आधययी(हेटसयडमेसभर) सॊख्मय प्रणयरी , एक सॊख्मय प्रणयरी से दसूये भें रूऩयॊतयण , चर त्रफन्द ु
ऩद्तत, बयरयत(िेटेड) कोड,द्वि -आधययी कोडडत दशभरि, अ-बयरयत कोड, त्गैधक कोड, ग्रे कोड । 
 

द्वि -आधायी  अॊकगणर्त:द्वि -आधययी  जोड़, द्वि -आधययी व्मिकरन, ऋणयत्भक सॊख्मय तनरुऩण, 1कय ऩयूक औय 
2कय ऩयूक के उऩमोग सेव्मिकरन, द्वि -आधययी  गणुन औय विबयजन , अष्टयायधययीएिॊ षोडश आधययी सॊख्मय 
प्रणयरी भें अॊकगखणतीम सॊकक्रमयएॊ, BCD अॊकगखणत। 

इकाई-II 
 

तकि  द्िाय(रॉस्जक गेट्स ) औय फरूीम फीजगणर्त:धनयत्भक औय ऋणयत्भक तकस  स्तय ,तकस  द्ियय - AND, 

OR, NOT, XOR, XNOR, NOR, NAND (ऩरयबयषय, प्रतीक औय सत्मभयन सययणी)। TTL एिॊ CMOS तकस  
ऩरयियय- TTL NAND द्ियय एिॊ  CMOS NOR द्ियय कय आॊतरयक आयेि ,CMOS औय TTLकयमसऺ भतय की 
तरुनय।  
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फरूीम फीजगणर्त:अमबगहृीत,  द्ितैतय मसद्यॊत , डी-भॉगसन कय तनमभ , फरूीमसिससमभकयओॊ कय सयरीकयण , 

भयनक एसओऩी औय ऩीओएस पॉभस, के-भऩै कय उऩमोग कयके सयरीकयण (4 चयों तक), डॉन्टकेमय ल्स्थतत, 

NAND औय NOR द्ियय कय उऩमोग कयके SOP औय POS पॉभस कय कक्रमयन्िमन। 

 

इकाई-III 
 

सॊचमात्भक ऩरयऩथ: मोजक - ऩणूस मोजक औय अधस मोजक , व्मिकरक- अधसव्मिकरक औय ऩणूस 
व्मिकरक, 4 त्रफट सभयनयॊतय द्विआधययीमोजक / व्मिकरक, तरुतनत्, सभतय जतनत् औय ऩड़तयरक, कोडक, 

विकोडक, फीसीडी से सप्तिॊडविकोडक, कोड ऩरयितसक, फहुसॊकेतक, विफहुसॊकेतक, अॊकगखणतीम तकस  इकयई की 
सॊयचनय (केिर ब्रॉक आयेि)। 

सन्दबि ऩसु्तके: 

1. Digital Principles and Applications, A.P. Malvino, D.P.Leach and Saha, Tata McGraw 

2. Fundamentals of Digital Circuits, Anand Kumar, PHI Learning Pvt. Ltd. 

3. Digital Circuits and systems, Venugopal, Tata McGraw Hill. 

4. Digital Electronics G K Kharate, Oxford University Press. 

5. Digital Electronics, Subrata Ghoshal, Cengage Learning. 

6. 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 

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

2. To determine the Mechanical equivalent of heat by using Callender and Barne’s method. 

3. Study  the dependance of total thermal radiation on temperature. 

4. To determine the melting point of wax using platinum resistance thermometer. 

5. Determine thermal conductivity of a poor conductor by Lee's method. 

6. Experimental study of probability distribution for a system using coloured dice. 

7. Determination of velocity of sound using a microphone and speakers. 

8. Study of different thermocouples for temperature measurement. 

9. To determine the sensitivity of CRO. 

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

 

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 

 

सेभेस्टय के अिगधभें विद्मयथी द्िययय ककए जयने ियरे प्रमोगों की कुर सॊख्मय(न्मनूतभ)सयत होनी चयटहए 

प्रयमोगगक ऩयीऺय भें एक प्रमोग कयनय है. 
प्रमोगों की सचूी 

1. टरेभेंट औय डसेॉभस विगध द्िययय𝛾 (गसै की दो विमशष्ट ऊष्भयओॊ कय अनऩुयत) कय भयन 
ऻयतकयनय। 
2. ऊष्भय कय मयल्न्त्की तलुमयॊक कय भयनकैरेन्डय फयनस विगध से ऻयत कयनय । 
3.कुर उष्भीम विककयण की तयऩ ऩय तनबसयतय कय अध्ममन कयनय । 
4. प्रटैटनभ प्रततयोध थभयसभीटय कय उऩमोग कयके भोभ कयगरनयॊक त्रफ ॊद ुऻयत कयनय। 
5. री की विगध द्िययय अलऩ चयरक की उष्भीम चयरकतय ऻयत कयनय। 
6. यॊगीन ऩयसों कय उऩमोग कयके ककसी तनकयम के मरएप्रयतमकतय वितयण कय प्रयमोगगक 
अध्ममनकयनय। 
7. भयइक्रोपोन एिॊ स्ऩीकय की सहयमतय ध्ितन के िेग कय तनधयसयणकयनय। 
8. तयऩभयऩन हेत ुविमबन्न तयऩमगु्भों कय अध्ममनकयनय । 
9. CRO की सगु्रयटहतय ऻयत कयनय । 

10.AC ऩरयऩथ कयशल्टत गणुयॊक ऻयत कयनय। 
 

नोट :  प्रमोगों की इस सचूी के अततरयक्त, भहाविद्मारम स्तय ऩय अन्म सभकऺ स्तय के प्रमोग बी 
ककमे जा सकत ेहै। 

सन्दबि ऩसु्तके: 

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 -I 

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 -II 

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 -III 

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 

 

 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी 
ऻयन यिने की अऩेऺय की जयती है: 
 

1. डडल्जटर पोटोग्रयपी के मसद्यॊत औय विमबन्न उद्देश्मों भें प्रमुटत विमबन्न प्रकयय के कैभयें। 
2. विमबन्न प्रततत्रफम्फ प्रग्रहणविधयए। 
3. पोटोग्रयपी के मरए प्रकयश के प्रयकृततक औय कृत्रत्भ स्रोत। 
4. डडल्जटर कैभयय के उऩमोग कय कौशर 

5. विमबन्न प्रकयय की डडल्जटर िीडडमोग्रयपी शूटटॊग तकनीक। 
 

इकाई-I 

 

आधायबतू पोटोग्रापी का लसद्ाॊत  - पोटोग्रयपी कय इततहयस , डडल्जटर पोटोग्रयपी कय ऩरयचम , 

डडल्जटर कैभयय, DSLR, डडल्जटर पोटोग्रयपी के रयब औय हयतन 

कैभया- बयग, पोकसदयूी, रेंस के प्रकयय, द्िययक, ऺेत् की गहययई , शटय, शटय गतत, प्रततत्रफम्फसॊिेदक, 

भेभोयी कयडस, फयह्म फ़्रशै, फयइर के प्रकयय। 

इकाई-II 

 

प्रततत्रफम्फ प्रग्रहर् औय सॊमोजन के अिमि: ऩटैनस, सभमभतत, फनुयिट, ऺेत् की गहययई , येियएॊ,थर्डसस 
कय तनमभ , कैभयय प्रकॊ ऩ , येड आई , प्रदीऩन, डडल्जटर शोय , उच्छयदन भोड , स्िचयमरत भोड , भनैअुर 
भोड, एऩचसय भोड , शटय भोड , सीन भोड , ऩोरेट भोड , रैंडस्केऩ भोड , टरो़ अऩ भोड , स्ऩोट्सस भोड , 

ट्ियइरयइट भोड, नयइट भोड , ब्रकै एॊड व्हयइट, सीवऩमय, ऩनैोयमभक भोड। 
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इकाई-III 

 

डडस्जटर पोटोग्रापी की शतें: प्रदीऩन, प्रयकृततक प्रकयश कय भहत्ि , पोटो रेने के मरए टदन कय 
सफसे उऩमटुत सभम , त्रफनयफ्रशै के इॊडोय एिॊ न्मनू प्रकयश भें फोटो , तीव्रप्रकयश को सॊतमुरत 
कयने के मरएफ्रशै कय उऩमोग ,  पोटो को क्रॉऩ कयनय , फेहतय ऩषृ्ठबमूभ कय चमन , उगचत 
अमबविन्मयस, अभतूस पोटोग्रयपी के सयथ प्रमोग,DSLRको सम्बयरनय। 
डडस्जटर िीडडमोग्रापी: िीडडमो कैभयय के विमबन्न बयग , तनमॊत्ण औय विशषेतयएॊ,विमबन्नटदियरोक 
अनपु्रमोग, त्रत्त्रफ ॊदपु्रदीऩन - (अ) भखु्म प्रकयश , (फ) बयण प्रकयश औय ऩश्चप्रकयश  (स) 
झम्ऩएिॊविमसरयत प्रकयश, रेभ सभॊजन एि गचत्ण, कैभयय कोण औय कैभयय भिूभेंट, छवि प्रग्रहण, 
पोटो सॊग्रहीत कयनय , छवि फयइरों को सचूीफद् कयनय , पोटो सॊऩयटदत कयनय, सयझय कयनय, पोटो 
कय फकैअऩ एिॊ ऩयुयबॊडययण कयनय । 
 

सन्दबि ऩसु्तके: 

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 -I 

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 -II 

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 - III 

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: 

1. C. Kittel, Introduction to Solid State Physics. 

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

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

4. R. L. Singhal, Solid state Physics, Kedar Nath Publication, Meerut. 

5. Gupta, Kumar, Sharma, Solid state Physics, Pragati Publication, Meerut. 

6. 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 

 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी ऻयन 
यिने की अऩेऺय की जयती है: 

1. कक्रस्टरीमएिॊ अकक्रस्टरीम ऩदयथस,जयरक, एकक कोल्ष्टकय, मभरय सचूकयॊक, व्मतु्क्रभ जयरक, कक्रस्टरीम 
ऩदयथों द्िययय एटस-ककयणों कय विितसन । 
2. जयरक कॊ ऩन, पोनोन , ठोस ऩदयथों की विमशष्ट ऊष्भय के आइॊस्टीन औय डडफयई मसद्यॊत  
3. फोलट़्भयन अमबगभन सभीकयण, सोभयपीलडकय विद्मतु चयरकतय कय मसद्यॊत, भगैथसन कय तनमभ, 
उष्भीम चयरकतय,विडभेयन- रयॊज कय तनमभ,हॉर प्रबयि। 
4. विमबन्न प्रकयय के चुॊफकत्ि। 
 

इकाई-I 

कक्रस्टर सॊयचना : त्रत्विभ जयरक औय कक्रस्टर सॊयचनय , ब्रेिेजयरक, व्मतु्क्रभजयरक,मभरय सचूकयॊक , 
कक्रस्टरजयरकभेंतरोंके भध्म  अॊत ययर, ऩयभयल्ण्िकसॊकुरन, सयर घनीम जयरक सॊयचनय , परक कें टद्रत 
घनीम जयरक सॊयचनय , अॊत् कें टद्रत घनीमजयरक सॊयचनय , षट्कोणीमससुॊकुमरत सॊयचनय , ऩेयोव्स्कयइट 
सॊयचनय, एटस-ये विितसन औय ब्रगै कय तनमभ, एटस-ये विितसन कय रयउए सभीकयण। 

ठोसों के ऊष्भीम गरु्धभि: ऊष्भीम ऊजयस की अिधययणय, फोनोन, आॊतरयक ऊजयस औय विमशष्ट ऊष्भय, ठोसों 
की जारक विलशष्ट ऊष्भा: आइॊस्टीन भॉडर, सतत भयध्मभ की कॊ ऩन विधयमे,डीफयई भॉडर। 

इकाई-II 

ठोसों का फैंड लसद्ाॊत : फैंड कय तनभयसण , ठोस कयआिती विबि ,आितीजयरकभें तयॊग परन एिॊ ब्रॉि  
प्रभेम, फैंड भें अिस्थयओॊ की सॊख्मय , क्रोतनग-ऩेनी भॉडर, ब्रॉि इरेटरॉनों कय िेग औय गतत कीम प्रबयिी 
द्रव्मभयन, सॊिेग, कक्रस्टर सॊिेग औय प्रबयिी द्रव्मभयन कय बौततकीमउद्गभ,ऋणयत्भक प्रबयिी द्रव्मभयन 
औय होर की अिधययणय, फैंड मसद्यॊत के आधयय ऩय धयतओुॊ, अचयरकों औय अधसचयर कों के भध्म 
िगीकयण। 
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इकाई-III 

विद्मतु चारकता:ड्रूमड-रोयेन्ट़् विद्मतु चयरकतय कय मसद्यॊत, फोलट़्भयन अमबगभन सभीकयण, 
सोभयपीलडकयविद्मतु चयरकतय कय मसद्यॊत, भगैथसन कय तनमभ, तयऩीम चयरकतय औय विडभेयन - रयॊज 
कय तनमभ,हॉर प्रबयि।  

चुम्फकीम गरु्:चुम्फकीम ऩदयथों कय िगीकयण , ऩयभयणिीमचुम्फकत्ि कय उद्भि , गचयसम्भत  द्विध्रुि की  
चुम्फकीम ऺेत् भें  गततकी , चुम्फकीमप्रितृत, प्रततचुम्फकत्ि की ऩरयघटनय , आमतनक कक्रस्ट रों की 
अनचुुल्म्फकीमप्रितृत, रौह चुम्फकत्ि, रौह चुम्फकत्ि कय ियइस मसद्यॊत। 

 

सन्दबि ऩसु्तकें : 
1. C. Kittel, Introduction to Solid State Physics. 

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

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

4. R. L. Singhal, Solid state Physics, Kedar Nath Publication, Meerut. 

5. Gupta, Kumar, Sharma, Solid state Physics, Pragati Publication, Meerut. 

6. 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 

3. 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 -I 

 

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 -II 
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 - III 
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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:  

 

1. Mathematical Methods for Physicists, G.B. Arfken, H.J. Weber, F.E. Harris, Elsevier.  

2. Mathematical Tools for Physics, James Nearing, Dover Publications.  

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

4. Advanced Engineering Mathematics, D.G. Zill and W.S. Wright, Jones and Bartlett    Learning. 

5. Mathematical Physics, Goswami, Cengage Learning. 

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

7. Advanced Engineering Mathematics, Erwin Kreyszig, Wiley India.  

8. Essential Mathematical Methods, K.F.Riley & M.P.Hobson, Cambridge Univ. Press.  

9. 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 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी ऻयन 
यिने की अऩेऺय की जयती है: 

1. पूरयमे िेणी,आिती परन, पूरयमे गणुयॊकोंकीगणनय,पूरयमेिेणीकेअनपु्रमोग,पूरयमेिेणीकय सभयकरन एिॊ 
अिकरन। 

2. अटदश औय सटदश ऺेत् , अटदश ऺेत् की प्रिणतय , सटदश ऺेत् कय डयइिजेंस औय करस , डरे औय 
रयप्रयमसमनसॊकययक, सटदशसभयकरन, गॉस डयइिजेंस प्रभेम, ग्रीन एिॊ स्टोटस प्रभेम । 

3. प्रयतमकतय, प्रयतमकतय वितयण परन,  सप्रततफॊध प्रयतमकतय, फे़-प्रभेम  

4. चयों के ऩथृटकयण कय उऩमोग कय त े  आॊमशक अिकरसभीकयणों के हर , विमबन्न ज्मयमभतीम 
सभस्मयओॊ कय हर कयने भें रयप्रयस सभीकयण औय तयॊग सभीकयण कय अनपु्रमोग। 

 

इकाई-I 

पूरयमेशे्रर्ी:आिती परन, ज्मय एिॊ कोज्मयपरन की रयल्म्फकतय , डडरयचरेट प्रततफन्ध (केिर कथन),आिती 
परनोंकय ज्मय एिॊ कोज्मयपरन की िेणी भें प्रसयय तथय पूरयमे गणुयॊक कय तनधयसयण ,पूरयमेिेणी कय 
सल्म्भितनरूऩण, स्िेच्छआितस ियरे परनों कय प्रसयय, ककसी अॊतययर ऩय अनयितस परनोंकय प्रसयय। सभ 
औय विषभ परन औय उनके पूरयमे विस्तयय , अनॊत िेणी कय मोग,पूरयमेिेणीकय सभयकरन एिॊ 
अिकरन,ऩयमससिर सिससमभकय । 

इकाई-II 

सददश अिकरन : अटदश औय सटदश ऺेत् , टदक्-अिकरज औय प्रसयभयन्म अिकरज , अटदश ऺेत् की 
प्रिणतय औय इसकी ज्मयमभतीम व्मयख्मय ,  सटदश ऺेत् कय डयइिजेंस औय करस , डरे औय रयप्रयमसम न 
सॊकययक,सटदशसिससमभकयएॊ। 

सददशसभाकरन:सटदशों कय सयधययण सभयकर,फहुसभयकर, जैकोफी तथयअत्मणु येिय ,  ऩषृ्ठ  औय आमतन 
अिमिकीधययणय,सटदशऺेत्कययेिय,  ऩषृ्ठ औय आमतन सभयकर। सटदश ऺेत् कय अमबियह, गॉस 
डयइिजेंसप्रभेम, ग्रीनएिॊ स्टोटस प्रभेम तथय उनके अनपु्रमोग (कोई ऩरयशदु् उऩऩल्त्त,नहीॊ)। 

इकाई-III 
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प्रातमकताका ऩरयचम:  स्ितॊत् मयदृल्च्छक चय , द्विऩद,गयऊमसमन औय ऩॉइसन प्रयतमकतय वितयण 
परन,विमबन्न उदयहयण सटहत , भयध्म औय प्रसयण , आगित घटनयएॉ: सप्रततफॊध प्रयतमकतय, फे़-प्रभेम औय 
ऩरयकलऩनय ऩयीऺण कीअिधययणय। 

आॊलशक अिकर सभीकयर् : चयों के ऩथृटकयण कय उऩमोग कय त े  आॊमशक अिकर सभीकयणों के 
हर,सभकोणीम, फेरनयकयय औय गोरीमसभमभतत की सभस्मयओॊ भें रयप्रयस सभीकयण,तयॊग सभीकयण औय 
तनी हुई डोयी, आमतयकयय औय ितृ्तयकयय खझल्लरमों की कॊ ऩतनकविधयओॊकय हर। 

सन्दबि ऩसु्तके: 

1. Mathematical Methods for Physicists, G.B. Arfken, H.J. Weber, F.E. Harris, Elsevier.  

2. Mathematical Tools for Physics, James Nearing, Dover Publications.  

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

4. Advanced Engineering Mathematics, D.G. Zill and W.S. Wright, Jones and Bartlett    

Learning.  

5. Mathematical Physics, Goswami, Cengage Learning. 

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

7. Advanced Engineering Mathematics, Erwin Kreyszig, Wiley India.  

8. Essential Mathematical Methods, K.F.Riley & M.P.Hobson, Cambridge Univ. Press.  

9. 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 -I 

 

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 

qualitative 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 -II 

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 

quantum theory of Raman Effect, Raman spectra and molecule structure. 

 

Unit - III 

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 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी 
ऻयन यिने की अऩेऺय की जयती है: 

 

1. रैं क-हट्स़ प्रमोग औय विविटत ऊजयस अिस्थयएॉ , स्टनस औय गेयरयच प्रमोग ,सकू्ष्भ सॊयचनय , स्टयकस  
प्रबयि औय ़ेभयनप्रबयि । 

2.  आणविक स्ऩेटरोस्कोऩी  के गणुयत्भक रऺण, द्विऩयभयणुक अणुओ के घणूस न, कॊ ऩनएिॊकॊ ऩन-
घणूसन स्ऩेटरय, यभन प्रबयिएिॊ अनपु्रमोग। 

3. रेजय, स्ित: औय उत्तले्जत उत्सजस न,सभल्ष्ट व्मतु्क्रभण, प्रकयशीम ऩॊवऩ ॊग की विगधमयॉ , विमबन्न 
प्रकयय के रे़य, होरोग्रयपी । 

इकाई-I 

प्रायस्म्बक स्ऩेक्ट्ोस्कोऩी: एकर इरेटरॉन ऩयभयणुओॊके टियॊटभ रऺण, रैं क-हट्स़ प्रमोग औय विविटत 
ऊजयस अिस्थयएॉ , स्टनस औय गेयरयच प्रमोग ,प्रचक्रण औय चुॊफकीम आघणूस, प्रचक्रण- कऺीम मगु्भन औय 
सकू्ष्भ सॊयचनय की गणुयत्भक व्मयख्मय, चुॊफकीम ऺेत् भें ऩयभयणु, ़ेभयन प्रबयि,़ेभयन विऩयटन,सयर औय 
असॊगत़ेभयन प्रबयि औय उनकी व्मयख्मय , कुछ सॊक्रभणों भें  ़ेभयनप्रबयि के उदयहयण , स्टयकस  प्रबयि 
एिॊ इसकयटियॊटभ मयॊत्रत्कीम वििेचन । 

इकाई-II 

आर्विक स्ऩेक्ट्ोस्कोऩी :आणविक स्ऩेटरोस्कोऩी के गणुयत्भक रऺण, दृढघणूसक, ऊजयसआइगेन भयन एिॊ 
आइगेनपरनकी वििेचनय, द्विऩयभयणुक अणुओॊ के घणूी ऊजयस स्तय , घणूसन स्ऩेटरय, द्विऩयभयणुक अणुओॊके 
कॊ ऩतनक ऊजयस स्तय, कॊ ऩन स्ऩेटरय, कॊ ऩन-घणूसन स्ऩेटरय।  

यभन प्रबाि: यभन प्रबयि की प्रकृतत, यभन स्ऩेटरय की प्रयमोगगक व्मिस्थय, यभन प्रबयि कय गचयसम्भत औय 
टियॊटभ मसद्यॊत, यभन स्ऩेटरय औय अणु सॊयचनय। 
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इकाई-III 

रेजय औय होरोग्रापी : स्ित् औय उदीप्त उत्सजसन , अिस्थय घनत्ि, आइॊस्टीन के A औय B गणुयॊक,उष्भीम 
सयम्मयिस्थय भें स्ित्  औय उदीप्तसॊक्रभणों की प्रयतमकतयओॊ की तनष्ऩल्त्त,विककयण के उदीप्त  उत्सजसन 
औय अिशोषण के मरमे ऊजयस घनत्ि , प्रिधसन के मरए शतस, सभल्ष्टव्मकु्रभण, प्रकयशीम ऩॊवऩ ॊग की विगधमयॉ , 

हीमरमभ-तनमोन औय रूफी रेजय के ऊजयस स्तय आयेि, रेजय स्रोत कय कयमस विगध, रेजय स्रोत केविमशष्ट 
रऺण औय उनकय उद्गभ,सभस्ियणीम रेजय (केिर गणुयत्भक चचयस), होरोग्रयपी की सॊकलऩनयमे, होरोग्रयभ 
कय तनभयसण औय प्रततत्रफम्फ कय ऩनुतनसभयसण। 
 

सन्दबि ऩसु्तकें : 
1. Mani, Mehta, Introduction to Modern Physics, Affl. East-West Press. 

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

3. Gupta Kumar, Spectroscopy, Pragati Prakashan Meerut. 

4. 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. 

 

List of Practicals 

 

1. Determination of Planck's constant by photo-cell. 

2. Determination of Planck's constant by solar-cell. 

3. Study of the temperature dependence of resistance of semi-conductor by using four-probe 

method. 

4. To find the magnetic susceptibility of paramagnetic solution using Quincke's method. 

5. e / m measurement by Helical method. 

6.  Measurement of magnetic field using Ballistic galvanometer and search coil and study the 

variation of magnetic field of an electro magnet with current. 

7. Determine the wavelength of the emission lines in the spectrum of Hydrogen atom. 

8. Study the operational amplifier (OP-AMP) as (i) Inverting amplifier (ii) Non-Inverting amplifier  

(iii) Differentiator  (iv)Integrator 

9. To study the Geiger Muller Counter. 

10. To study the characteristic curves of LED. 

11. To determine the ripple factor of a power supply using L and  section filter. 

12. Determination of Stefan’s constant. 

13. 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. 

सन्दबि ऩसु्तके: 

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 

सेभेस्टय के अिगधभें विद्मयथी द्िययय ककए जयने ियरे प्रमोगों की कुर सॊख्मय(न्मनूतभ)सयत होनी 
चयटहएप्रयमोगगक ऩयीऺय भें एक प्रमोग कयनय है: 
 

प्रमोगों की सचूी 

1. पोटो-सेर द्िययय प्रयॊक तनमतयॊक ऻयत कयनय। 
2. सौय-सेर द्िययय प्रयॊक तनमतयॊक ऻयत कयनय। 
3. चत:ुशरयकयविगध द्िययय अधसचयरक के प्रततयोध की तयऩ ऩय तनबसयतय कय अध्ममन। 
4. ल्टिॊके विगध कय उऩमोग कयके अनचुुॊफकीम विरमन की चुॊफकीम प्रितृत ऻयत कयनय। 
5. हेमरकर विगध द्िययय e/mऻयत कयनय। 
6. प्रऺेऩ धयययभयऩी औय अन्िेषी कुण्डरी कय उऩमोग कयके चुॊफकीम ऺेत् कय भयऩन औय धययय के 

सयथ विद्मतु चुॊफक के चुॊफकीम ऺेत् भेंऩरयितसन कय अध्ममन कयनय। 
7. हयइड्रोजन ऩयभयणु के स्ऩेटरभ भें उत्सजसन येियओॊ की तयॊग दैध्मस ऻयत कयनय। 
8. सॊकक्रमयत्भक प्रिधसक(OP-AMP )कय (i) प्रततरोभी प्रिधसक(ii) अप्रततरोभी प्रिधसक(iii) अिकरक(iv) 

सभयकरक के रूऩ भें अध्ममन कयनय। 
9. गयइगय-भरूय गखणत् कय अध्ममन कयनय। 
10. LED के अमबरयऺयखणक िक्रो कय अध्ममन कयनय। 
11. शल्टत प्रदयम भें L औय अनबुयग कफलटय कय उऩमोग कय उमभसकय गणुयॊक ऻयत कयनय। 
12. स्टीफन तनमतयॊक ऻयत कयनय। 
13. स्ऩेटरोभीटय के उऩमोग से आमोडीन के स्ऩेटरभ कय अध्ममन कयनय। 

नोट :  प्रमोगों की इस सचूी के अततरयक्त, भहाविद्मारम स्तय ऩय अन्म सभकऺ स्तय के 
प्रमोग बी ककमे जा सकत ेहै। 

सन्दबि ऩसु्तकें : 

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 -I 

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 -II 

 

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 - III 

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 

अगधगभ प्रततपर 

कोसस के अॊत भें विद्मयथी से तनम्नमरखित को आत्भसयत कयने औय तनम्नमरखित कय फतुनमयदी 
ऻयन यिने की अऩेऺय की जयती है: 
1. विककयण औय ऩदयथस के सयथ इसकी अन्मोन्मकक्रमय,  विमबन्न प्रकयय के विद्मतु चुम्फकीम एिॊ 

नयमबकीम विककयण। आिेमशत कणों, पोटोनों एिॊ न्मरूॉनों  की अन्मोन्मकक्रमय। 
2. गसै सॊसचूक, प्रस्पुयण,ठोस अिस्थयऔय न्मरूॉन सॊसचूकों के भरूबतू मसद्यॊत औय कयमसप्रणयरी , 

तयऩसॊदीप्त भयत्यमभतत, विककयण भयत्यएॉ औय इकयइमयॉ। 
3. आमनकययी विककयण के जैविक प्रबयि , विककयण सॊकट एिॊ सयुऺय, गचककत्सय विऻयन  एिॊ 

उद्मोगों भें अनपु्रमोग। 
 

इकाई I 

 

विककयर् औय ऩदाथि के साथ इसकी अन्मोन्मकक्रमा:  विमबन्न प्रकयय के विककयणों कय भरू 
अिधययणय(एटस-ये, गयभय ककयणें, कॉल्स्भक ककयणें आटद), नयमबकीम विककयण औय उनकी उत्ऩल्त्त। 
नालबकीम विककयर्: अलपय, फीटय, गयभय,न्मरूॉन विककयण औय उनके स्रोतोंकी भरू सॊकलऩनय ।  

आिेलशत कर्ों  की अन्मोन्मकक्रमा (अलपा कर्ों सदहत) : बययी आिेमशत कण (जैसे त्िरयत 
आमन) - फेथ-ब्रोिसतू्, स्केमर ॊग तनमभ, द्रव्मभयनी तनयोधी ऺभतय, ऩययस, विचयण।  

फीटा कर्ों की अन्मोन्मकक्रमा:सॊघट्ट औय विककयण ऺतत(ब्रमै्स्रयरुॊग) 
पोटॉनों की अन्मोन्मकक्रमा: यैखिक औय द्रव्मभयन ऺीणन गणुयॊक।  

न्मटू्ॉनों की अन्मोन्मकक्रमा:सॊघट्ट, भॊदन औय विभॊदन । 
 

इकाई II 

 

विककयर् सॊसचून औय सॊिीऺर् उऩकयर्:  गसै सॊसचू क कय भरूबतू मसद्यॊत औय कयमसप्रणयरी , 

प्रस्पुयणसॊसचूक, ठोस अिस्थय सॊसचूक औय न्मरूॉन सॊसचूक, तयऩसॊदीप्तभयत्यमभतत।  

विककयर् भात्राएॉ औय इकाइमाॉ:विककयण की विमबन्न इकयइमयॉ, KERMA, उच्छयदन, अिशोवषत भयत्य, 
सभतलुम भयत्य , प्रबयिी भयत्य , सयभटूहक सभतलुम भयत्य , अॊतग्रसहण की ियवषसक सीभय ( ALI) औय 
व्मतु्ऩन्न ियम ुसयॊद्रतय (DAC)। 
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इकाई III 

 

विककयर् सयुऺा प्रफॊधन:  आमनकययी विककयण के जैविक प्रबयि , ऩरयचयरन सीभयएॉ औय विककयण 
सॊकट, इसके भलूमयॊकन औय तनमॊत्ण के भरूबतू तत्ि, विककयण सयुऺय भयनक 

विककयर् के अनपु्रमोग : गचककत्सय विऻयन भें अनपु्रमोग - X-rays, MRI, PET, CT स्कैन, प्रोजेटशन 
इभेल्जॊग गयभय कैभयय , विककयण थेयेऩी के भरूबतू मसद्यॊत ,औद्मोगगक उऩमोग- अनयेुिण, प्रभयऩन, 

सयभग्री सॊशोधन, विसॊक्रभण, ियद्म सॊयऺण। 
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