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PROGRAMME OUTCOMES (PO) UG

Upon completion of the B.Sc. (Honours) Physics programme, students will be able to:

PO1: Comprehend the adequate knowledge about the concepts, principles and tools required
for effective scientific, social and economic skills which the students can apply in individual
and professiond life.

PO2: Gain athorough and logical understanding in fundamentals of Science and Humanities
for the holistic development of students.

PO3: Demonstrate high standards of actuarial ethical conduct, professional behavior,
interpersona and communication skills as well as acommitment to lifelong learning through
pure and applied sciences.

PO4.: Beinitiated into the basics of scientific and applied research which will be helpful for
the students to generate employability.

POS5: Be equipped with practical exposure in the field of science and humanities.

Programme specific outcome (PSO) (B.Sc.-l
Physics Honors)

On completion of the Programme student will be able to:

PSO1: Articulate in-depth understanding of core knowledge on various subjects of Physics
(especidly in the area of mechanics, electricity and magnetism, waves and optics and
mathematical methods of Physics) and other sciences.

PSO2: Demonstrate skills and competencies to conduct experiments based on mechanics,
electricity, magnetism, waves, optics and entrepreneurship.

PSO3: Relate their knowledge and skills to carry out research oriented learning and to develop
analytical problem solving approaches.

Programme specific outcome (B.Sc.-Il Physics
Honors)

The B.Sc.-Il (Physics Honors) Program includes two core courses such as Thermal physics, digita

system and applications. The programme aims to develop the following abilities.

PSO1: Students will demonstrate proficiency in mathematics and the mathematical concepts needed

for a proper understanding of physics and other sciences.



PSO2: The foundation for the higher education such as M.Sc. in sciences is developed, as thermal
physicsalong with digital and Analog systems are the foremost important subjects of pure and applied

sciences.

PSO3: Perform experiments and interpret the results of observation, which includes making an

assessment of experimental uncertainties.

Programme specific outcome (B.Sc.-111 Physics
Honors)

At the completion of B. Sc. in Physics:

PSO1: Studentswill demonstrate proficiency in mathematics and the mathematical concepts needed
for a proper understanding of physics.

PSO2: Students will demonstrate knowledge of classical mechanics, e ectromagnetism and modern
physics and be able to apply this knowledge to analyze a variety of physical phenomena.

PSO3: Students will show that they have learned laboratory skills, enabling them to take
measurements in a physics laboratory and analyze the measurements to draw valid conclusions.
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COURSE STRUCTURE UNDER LOCF BASED ON CBCS
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8 CourseTitle Course Type g e 8 2 ”
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SEMESTER |
BHPHY-C| Mathematical Physics | Core Course (CC)
4 4 100
BHPHY-C I i Core Course
Mechanics u A . 100
BHPHY-L | i - Core Course Lab
Physics Laboratory-I u o . 100
BHPHY 103 English Communication Language (MIL) 4 4 100
Skills
BHPHY 104 | PUniabi Compulsory Language (MIL) | 4 4 100
BupHy- el @ Chemistry _ Generic Elective | 4 4 100
b) Computer Science (GE)
c) Music (Vocal)
d) Economics
BHPHY- Le| @ Chemistry _ Generic Elective | 4 2 50
b) Computer Science Lab
c) Music (Vocal)
Gross Total Credit Point 26 650
SEMESTERIII
BHPHY-CIIl | Electricity and Magnetism Core Course 4 4 100
BHPHY-CIV | Waves and Optics Core Course 4 4 100
BHPHY-L II Physics Laboratory-I1 Core CourseLab | 8 4 100
APPROVED
APPROVED
. A :ﬁr ,
o ALY
r retar e #
SEIST SWE IRy Principal

cademic Council

General Shivdev Singh Diwan Gurbachan Singh

Khalsa College Patiala




BHPHY 204 | Punjabi Compulsory Language (MIL) | 4 4 100
BHpHY-cell @ Chemistry _ Generic Elective | 4 4 100
b) Computer Science
c) Music (Vocal)
d) Economics
BHPHY- LGE Il a) ChernlStry _ Generic Elective 4 2 50
b) Computer Science Lab
c) Music (Vocal)
GN-201 Drug Abuse: Problem, Management
and Prevention
Gross Total Credit Point 22 550
SEMESTER I
BHPHY-CV Mathematical Physics-I1 Core Course 4 4 100
BHPHY-CVI | Thermal Physics Core Course 4 4 100
BHPHY-CVII | Analog Systems and Applications | Core Course 4 4 100
BHPHY-L Il | Physics Laboratory |11 Core CourseLab | 8 4 100
BHPHY-GEI | (3) Chemistry Generic Elective | 8 4+4 | 100
(b) Mathematics =
(c) Computer Science
(d) Music(vocal)
(e) Economics
BHPHY-LGE | (@) Chemistry Generic Elective A 2
(b) Computer Science
(c) Music
(As per the subject chosen by the
student)
BHPHY-SEC1 | Computational Physics Skills Skill 2 2 100
Enhancement
Course (SEC)
BHPHY-EVS | Environmental and Road Safety Ability- 4 4 100
Awareness Enhancement
Compulsory
Course (AECC)
Gross Total Credit Point 26 700
SEMESTER IV
APPROVED | | |
APPROVED
. .Ir‘{ll.;"fr- J
o PAL
ember Secretary Printipal

cademic Council

General Shivdev Singh Diwan Gurbachan Singh
Khalsa College Patiala




BHPHY-CVIII | Mathematical Physics-111 Core Course 4 4 100
BHPHY-CIX | Elements of Modern Physics Core Course 4 4 100
BHPHY-CX Digital Systems and Applications  |Core Course 4 4 100
BHPHY-L IV Physics Laboratory-1V Core Course Lab 8 4 100
BHPHY-GEII (a) ChemlStry Generic Elective 4 4 100

(b) Mathematics
(c) Computer Science
(d) Music(Vocal)
(e) Economics
BHPHY-LGEI (d) Chemistry Generic Elective [ 2
(e) Computer Science
(f) Music
(As per the subject chosen by the
student)
BHPHY-SEC2 | Basic Instrumentation Skills Skill Enhancement | 2 2 100
Course (SEC)
Gross Total Credit Point 22 600
SEMESTER V
BHPHY-C XI 4 4 100
Quantum Mechanics and Applications|Core Course
BHPHY-C XI| 4 4 100
Solid state Physics Core Course
BHPHY DSE 1 4 4 100
Discipline Specific
Nuclear and Particle Physics Elective
BHPHY DSE2  [Experimental Techniquesin Physics Discipline Specific 4 4 100
Elective
BHPHYL V Physics Laboratory Core Course Lab 6 3 50
Gross Total Credit Point 19 450
SEMESTER VI
BHPHY-CXIIl |E]ectro-magnetic Theory Core Course 4 4 100
APPROVED
APPROVED
¢ :1-"'5‘ 1 1;’; 3
. OAL
ember Secretary Printipal

cademic Council

General Shivdev Singh Diwan Gurbachan Singh
Khalsa College Patiala




BHPHY-CXIV Statistical Mechanics Core Course 4 4 100
BHPHY DSE3  |Embedded systems: Introductionto  Discipline Specific 4 4 100
Microcontroller Elective
BHPHY DSE4  |Classical Dynamics Discipline Specific 4 4 100
Elective
Physics Laboratory CoreCourseLab |6 3 50
BHPHYL VI
Gross Total Credit Point 19 450
APPROVED
APPROVED
: "}t\{&- ;"fr s
embyer Secretar 27
y Principal

cademic Council

General Shivdev Singh Diwan Gurbachan Singh

Khalsa College Patiala
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Distribution of Different Courses in Each Semester with their Credits

SEMESTER - «®324H af+i 8® " 8282 i ~-¥3 ~y dE-£°|  pOg§2aa q- 2
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Semester 1 BHPHY-C| BHPHY 103 | BHPHY-GEI 24
BHPHY C | BHPHY 104 | BHPHY-LGE
BHPHY-L |
Semester 11 BHPHY-C III BHPHY 204 | BHPHY-GE Il 20
BHPHY-C IV prPHY-LGE
BHPHY-L Il
Semester 111 BHPHY-CV BHPHY-EVS FHPHY-GE BHPHY SEC1 32
BHPHY-C VI B(aH‘)PHY_GE
BHPHY-C VII I(b)
BHPHY-L 111 BHPHY- LGE |
Semester |V | BHPHY-CVIII BHPHY-GE Il | gypHy sec2 28
BHPHY-C IX (Bal)-IPHY-GE I
BHPHY-C X (b)
BHPHY-L IV BHPHY- LGE
I
Semester V BHPHY-C XI BHPHY DSE 1 19
BHPHY-C XII BHPHY DSE 2
BHPHYL V
Semester VI BHPHY-C X111 BHPHY DSE 3 19
BHPHY-C XIV BHPHY DSE 4
BHPHYL VI
Total 74 16 4 12 32 04 142
Credits
APPROVED
APPR:O.VED
= _:'f,.}-‘”f’ ’
ember Secretary Printipal

cademic Council

General Shivdev Singh Diwan Gurbachan Singh

Khalsa College

Patiala



SEMESTER-I
BHPHY-C|: MATHEMATICAL PHYSICSH
(Credits: Theory-04)
Theory:60 L ectures

Maximum Marks: External 70 Time Allowed: 3Hours
Internal 30 Total Teaching hours: 60
Total 100 Pass Marks; 35%

On successful completion of the course students would have

CO1: Learn and understand calculus. Starting with review of differentiation, exponential and logarithm

functions, plotting functions, differentials and basics of integration.

CO2: Understand basics of vector calculus.

CO83: Understand divergence, gradient and curl and their physical interpretation.

CO4: Understand divergence theorem, Green s theorem, Stokes theorem and appreciate its
applications.

CO5: Understanding Dirac Delta function, probability.

Out of 100 Marks, internal assessment (based on two mid-semester tests/ internal examination,
written assignment/project work etc. and attendance) carries 30 marks, and the final
examination at the end of the semester carries 70 marks.
INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will
have four questions from respective sections of the syllabus. Section C will have 10 short
answer type questions, which will cover the entire syllabus uniformly. Each question of
sections A and B carry 10 marks. Section C will carry 30 marks.
INSTRUCTION FOR THE CANDIDATES:
The candidates are required to attempt two questions eachfrom sections A and B, and the entire
section C. Each question of sections A and B carries 10 marks and section C carries 30 marks.
Use of scientific calculatorsis allowed
Section-A
Calculus:
Recapitulation: Limits, continuity, average and instantaneous quantities, differentiation of
standard functions.First Order and Second Order Differential equations.Definition and
Formation of Differential Equations. Linear Differential equations of first order and first
degree.Linear homogeneous and inhomogeneous differential equations of second order.Linear
eguations with constant coefficients.Partial derivatives.

Vector Calculus:
Recapitulation of vectors: Scalar product and Vector product, Scalar triple product and their
interpretation in terms of area and volume respectively. Scalar and Vector fields.Vector
Differentiation: Directional derivatives and normal derivative.Gradient of ascalar field and its
geometrical interpretation.Divergence and curl of a vector field.Del and Laplacian
operators.V ector identities.

Section-B
Vector Integration: Ordinary Integralsof Vectors. Multiple integrals, Jacobian.Line, surface
and volume integrals of Vector fields. Flux of a vector field. Gauss' divergence theorem,
Green's and Stokes Theorems and their numerical's (no rigorous proofs).
Orthogonal Curvilinear Coordinates. Orthogona Curvilinear Coordinates. Derivation of
Gradient, Divergence, Curl and Laplacian in Cartesian, Spherical and Cylindrical Coordinate
Systems.



Introduction to probability:

events. Conditional Probability. Bayes Theorem.

Independent random variables: Probability distribution
functions; binomial, Gaussian, and Poisson, with examples. Mean and variance. Dependent

Dirac Delta function and its properties. Definition of Dirac delta function. Representation
as limit of a Gaussian function and rectangular function. Properties of Dirac delta function.

ReferenceBooks:
1. Anintroductiontoordinarydifferential equations, E.A. Coddington,2009, PHIlearning
2. Mathematical ToolsforPhysics,JamesNearing,2010,DoverPublications.
3. Mathematical Physics, Goswami,1%edition, Cengagel earning
4. EssentialMathematicalM ethods, K.F.Riley& M .P.Hobson,2011,CambridgeUniv.Press

Text Books:
1. Mathematical Physics, Satyaparkash, Sultan Chand and Sons
2. Schaums outline of Mathematics for Physics students, Robert Steiner and Philip

Schmidt
3. Mathematical Physics, H.K. Dass, Dr. RamaVerma, S. Chand Publications.

Relationship Matrix for Course Outcomes, Programme outcomes Programme Specific

Outcomes
Semester Course Code Title of Paper Hours/Week | Credit
I BHPHY-C I Mathematical Physics | 4hrs 4
Mean
Course Programme Specific Score
Outcomes Programme Outcomes (PO ) Outcomes(PSO s) of
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO4 | PO5 | PSO1 | PSO2 PSO3
CO-1 3 3 1 2 1 3 2 1 20
CO-2 2 3 1 2 1 2 3 1 19
CO-3 3 3 1 2 1 3 2 1 2.0
CO-4 3 3 1 2 1 2 3 2 21
CO-5 3 3 2 3 3 2 3 2 2.6
Mean Overall Score 21
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On successful completion of the course students would have

CO1: grasped the knowledge of the fundamentals of different types of frames of references and
transformation laws. (Both Galilean and Lorentz).

CO2: learned conservation laws of energy and linear and angular momentum and apply them to solve
problems.

CO3: learned the basics of potentials and fields, central forces and Kepler s laws

CO4: familiarize with rotational dynamics.

CO5: learned fundamental ideas of special theory of relativity such as length contraction and time
dilation and mass energy invariance.
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will
have four questions from respective sections of the syllabus. Section C will have 10 short
answer type questions, which will cover the entire syllabus uniformly. Each question of
sections A and B carry 10 marks. Section C will carry 30 marks.

INSTRUCTION FOR THE CANDIDATES:
The candidates are required to attempt two questions eachfrom sections A and B, and the entire
section C. Each question of sections A and B carries 10 marks and section C carries 30 marks.
Use of scientific calculatorsis alowed
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Classical Mechanics by J. C. Upadaya.

Classical Mechanics by Gupta Kumar Sharma

Semester Course Code Title of Paper HoursWeek | Credit

I BHPHY-CII Mechanics 4hrs 4

Mean
Course Programme Specific Score
Outcomes Programme Outcomes (PO ) Ot?tcomes?gso s) of
CO s

(CO s)| PO-1 | PO-2 | PO-3 | PO-4 | PO-5 | PSO1 | PSO2 PSO3

CO-1 2 3 2 2 2 2 1 2 2.0

CO-2 3 2 3 2 2 3 2 2 2.4

CO-3 2 3 3 2 3 2 1 2 2.3

CO-4 3 2 2 3 2 2 2 2 2.3

CO-5 3 2 3 2 2 3 2 2 2.4

Mean Overall Score 2.3
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Students will have the working experience of:

CO1: A working knowledge of fundamental physics and basic mechanics principles.

CO2: The ahility to identify, formulates, and solve physics problems.

CO3: The ability to formulate, conduct, analyzes and interprets experimentsin physics.

CO4: The ability to use modern physics techniques and toals, including mathematical

techniques, graphs and laboratory instrumentation.

Co05: Pendulums, sextant, Vanier caliper, screw gauge, traveling microscope, Maxwell needle, flywhedl.
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O Ko get familiar with working knowledge of the following Instruments
a) Cathode Ray Oscilloscope (b) The Multimeter Structure (c) Function generator
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T Ko determine the Modulus of Rigidity of a Wire by Maxwell s needle.

U To determine the elastic Constants of a wire by Searle s method.

VK- =C£2£°«8-£=2 ] £=" ~a3 f£f=-o0=¥=3%3+8§-¥=_ ~°=m£-¢
10. To determine the value of g using Kater s Pendulum.
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3. Practical Physics by Harnam Singh and P S Hemne, S Chand Publishers.
Semester Course Code Title of Paper HoursWeek | Credit
I BHPHY-L | Physics Laboratory-I 4hrs 4
Mean
Oﬁ&grfwees Programme Outcomes (PO s) ng{ggnnr?:s?ggcglcs) S((:)?re
CO s
(CO s)| PO1 | PO-2 | PO-3 | PO-4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 3 2 3 3 2 3 3 2.8
CO-2 2 3 1 3 3 2 3 2 2.4
CO-3 2 2 2 3 3 2 3 1 2.3
CO-4 2 3 1 3 3 2 3 2 24
CO-5 3 2 2 3 3 3 3 3 2.8
Mean Overall Score 2.5
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Time: 3Hours. Maximum Marks: 100

Period per week: 5 Theory: 70 marks

Pass per centage: 35% I nternal Assessment: 30 marks
Section A

Prescribed Text: The Cyclist by Vijay Tendulkar, Oxford University Press, 2006 (trandated byBalwant
Bhanga)

Testing:
Q1. (a) One essay type question with an internal alternative on theme, incident orcharacter

in about250 words. 12 marks
(b) Five short answer gquestions to be attempted out of the given eight from the

prescribed text in about 30-40 words each. 3X5=15 marks

Section B
Q.2.Writing Skills:
a. Letter Writing: Official and Personal 10 marks
Testing: One letter with an internd aternative to be attempted out of the given two.
b. Note making from the given passage 7 marks
Q.3 Grammar and VVocabulary
(@ Grammar

Prescribed Text: Oxford Practice Grammar by John Eastwood, Oxford University Press, 2006
1. Exercises1to 20

Testing: Attempt any 10 sentences out of the given 12 10 marks

2. Exercises21to 39

Testing: Attempt any 10 sentences out of the given 12 10 marks

(b) Vocabulary

Prescribed Text: The StudentsCompanion by Wilfred D. Best, Harper Callins Publishers, 2010.

1. Antonyms. pages128to 130 3 marks
Testing: Attempt all 6 Antonyms

2. Synonyms: pages 132 to 134 3 marks
Testing: Attempt all 6 Synonyms

INTERNAL ASSESSMENT 30 marks

Internal Assessment will be given on the basis of attendance, MSTs and over-
all performance inthe class. There will aso be an interna vivabased on the following topics of practica
| relevance.
The teacher should focus on enhancing the skills of the students in writing, speaking and reading.one period per
week will be dlotted for covering these topics:-
1. Résumeé Writing
2. Orating a speech (pick one paragraph from prescribed text)
3. Newspaper Reading
4. Writing aNotice
Note: A Scrap Book to be made by the sudent on the given topics.
Suggested Books:
1. TheWritten Word by Vandana R.Singh, Oxford University Press,2006
2. Business Communication by M K. Sehgal and Vandana K hetarpal, Excel Books,2009
3. Succeeding through Communication by Subhash Jagota, Excel Books, 2009
4

. Personality Development and Soft Skills by Prof. Achhru Singh and Dr.Dharminder Singh Ubha, New Aca
demicPublishing Co.,2011



BHPHY-104: PUNJABI COMPUL SORY
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BHPHY-GE I: (a): CHEMISTRY

ANgljf=pgqor gqrobl =_l kafkdéebpgbrbovEEEOIN E-
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(Credits. Theory-04, Practicals-02) Theory: 60 Lectures
Maximum Marks:External 70 Time Allowed: 3 Hours
Internal 30 Total Teaching hours.60
Total: 100 Pass Marks: 35%

CO1: To acquire the knowledge about basics structure of atom.

CO2: Learn about the nature of bonding in various covalent and ionic solids.
CO3: Overview of basic concepts of organic chemistry.

CO4: Learn the preparation and reactions hydrocarbon.

CO5: obtain knowledge about stereochemistry of various organic compounds.

Out of 100 Marks, internal assessment (based on two mid-semester tests/ internal examination, written
assignment/project work etc. and attendance) carries 30 marks, and the final examination at the end of
the semester carries 70marks.

INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have four
questions from respective sections of the syllabus. Section C will have 10 short answer type questions,
which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.
Section C will carry 30 marks.

INSTRUCTION FOR THE CANDIDATES:

The candidates are required to attempt two questions eachfrom sections A and B, and the entire section
C. Each question of sections A and B carries 10 marks and section C carries 30 marks.Use of scientific
calculatorsis allowed.

p £ i 2 § - 9 =N
Atomic Structure: Review of: Bohr s theory and its limitations, dual behaviour of matter and
radiation, de Broglie s reian, Heisenberg Uncertainty principle. Hydrogen atom spectra. Need of a
new approach to Atomic structure.
What is Quantum mechanics? Time independent Schrodinger equation and meaning of various
termsinit. Significanceof and 2, Schrodinger equation for hydrogen atom. Radial and angular
parts of the hydogenic wavefunctions (atomic orbitals) and their variations for 1s, 2s, 2p, 3s, 3p
and 3d orbitals (Only graphical representation). Radial and angular nodes and their significance.
Radial distribution functions and the concept of the most probabl e distance with special reference
to 1s and 2s atomic orbitals. Significance of quantum numbers, orbital angular momentum and
guantum numbers m | and ms. Shapes of s, p and d atomic orbitals, nodal planes. Discovery of
spin, spin quantum number (s) and magnetic spin quantum number (ms).
Rules for filling electrons in various orbitals, Electronic configurations of the atoms. Stability of
half-filled and completely filled orbitals, concept of exchange energy. Relative energies of atomic
orbitals, Anomal ous € ectronicconfigurations.

T E«8j~8= - 2C8a¥=~aC=j)-2fj338~°=p2°3;23¢°G¢f
lonic Bonding: General characteristics of ionic bonding. Energy considerations in ionic bonding,
|attice energy and solvation energy and their importance in the context of stability and solubility
of ionic compounds. Statement of Born-Landé equation for calculation of lattice energy, Born-
Haber cycle and its applications, polarizing power and polarizability. Fajan s rules, ionic character
in covalent compounds, bond moment, dipole moment and percentage ioniccharacter.
Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on the basis of
VSEPR and hybridization with suitable examples of linear, trigonal planar, square planar,
tetrahedral, trigonal bipyramidal and octahedralarrangements.



Concept of resonance and resonating structures in various inorganic and organic Compounds.

MO Approach: Rules for the LCAO method, bonding and antibonding MOs and their
characteristics for s-s, s-p and p-p combinations of atomic orbitals, nonbonding combination of
orbitals, MO treatment of homonuclear diatomic molecules of 1st and 2nd periods (including idea
of s pmixing) and heteronuclear diatomic molecules such as CO, NO and NO*. Comparison
of VB and MOapproaches.

C3~¢~«En2~84=-no=|°¥~a§]="! £«§x2°

Physical Effects, Electronic Displacements: Inductive Effect, Electromeric Effect, Resonance and
Hyperconjugation. Cleavage of Bonds. Homolysis and Heterolysis.

Structure, shape and reactivity of organic molecules: Nucleophiles and electrophiles. Reactive

Intermediates. Carbocations, Carbanions and free radicals.

Strength of organic acids and bases: Comparative study with emphasis on factors affecting pK

values. Aromaticity: Benzenoids and Hiickel s rule.

PpEj2J8- -

Stereochemistry
Conformations with respect to ethane, butane and cyclohexane. Interconversion of Wedge
Formula, Newmann, Sawhorse and Fischer representations. Concept of chirality (upto two carbon
atoms). Configuration: Geometrical and Optical isomerism; Enantiomerism, Diastereomerism and
Meso compounds). Threo and erythro; D and L; cis - trans nomenclature; CIP Rules: R/ S (for
upto 2 chiral carbon atoms) and E / Z Nomenclature (for uptotwoC=Csystems).

/\a§®:~2§i:e_¢o_i~o - o+
Functional group approach for the following reactions (preparations & reactions) to be studied in
context to their structure.
Alkanes: (Upto 5 Carbons). Preparation: Catalytic hydrogenation, Wurtz reaction, Kolbe s
synthesis, from Grignard reagent. Reactions: Free radical Substitution: Hal ogenation.
Alkenes: (Upto 5 Carbons) Preparation: Elimination reactions. Dehydration of akenes and

dehydrohalogenation of alkyl halides (Saytzeff s rule); cis alkenes (Partial

catalytic

hydrogenation) and trans alkenes (Birch reduction). Reactions. cis-addition (alk. KMnO4) and

trans-addition (bromine), Addition of HX (Markownikoff s and anflarkownikoff s addition),
Hydration, Ozonolysis, oxymecuration-demercuration, Hydroborati on-oxidation.
Alkynes: (Upto 5 Carbons) Preparation: Acetylene from CaC2 and conversion into higher
alkynes; by dehalogenation of tetra halides and dehydrohal ogenation of vicinal- dihalides.
Reactions: formation of metal acetylides, addition of bromine and alkaline KMnO4, ozonolysis
and oxidation with hot alk. KMnO4.

OEmE° £~ £=_--0xW

1. Lee, J.D. Concise Inorganic Chemistry ELBS,1991.

2. Cotton, F.A., Wilkinson, G. &Gaus, P.L. Basic Inorganic Chemistry, 3"ed.,Wiley.

3. Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in
InorganicChemistry, John Wiley &Sons.

4 heey, J.E., Keiter, E.A., Keiter, R.L. &Medhi, O.K. Inorganic Chemistry:Principles of
Structure and Reactivity, Pearson Education India,2006.

5. Graham Solomon, T.W., Fryhle, C.B. &Dnyder, S.A. Organic Chemistry, John Wiley &
Sons(2014).

6. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India
Edition,2013.

7. Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New
Delhi(1988).

8. Eliel, E.L. Stereochemistry of Carbon Compounds, Tata McGraw Hilleducation, 2000.

9. Finar, I.L. Organic Chemistry (Vol. | & Il),E.L.B.S.

10. Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson,2010.



Semester Course Code Title of Paper HoursWeek | Credit
CHEMISTRY:
ATOMIC STRUCTURE,
BONDING, GENERAL
BHPHY-GE 1 (8): | 5rRGANIC CHEMISTRY & anrs 4
ALIPHATIC
HYDROCARBONS
Mean
Oﬁ&gﬁqe% Programme Outcomes (PO s) Pg)g{gcr)nrrr?:s?g(gcglcs) S%?re
CO s
(CO s)| PO1 | PO-2 | PO-3 | PO-4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 1 3 1 1 2 2 3 1 175
CO-2 2 3 1 2 2 2 1 3 2.0
CO-3 3 3 1 2 2 3 2 1 21
CO-4 3 3 1 2 3 2 1 3 2.2
CO-5 3 3 1 3 3 2 1 3 2.3
Mean Overall Score 2.06




BHPHY-LGE I: (a): CHEMISTRY (PRACTICAL)
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Maximum Marks: 50
60 Lectures
CO1: Acquire knowledge about volumetric analysis.
CO2: Estimation of variousionsin given solution.
CO3: estimation of strength of various solutions.
CO4: To have an idea about separation techniques.
CO5: to separate various mixtures by chromatography
Section A: Inorganic Chemistry - Volumetric Analysis

1. Estimation of sodium carbonate and sodium hydrogen carbonate present in
amixture.

2. Estimation of oxalic acid by titrating it withKMnO4.

3. Estimation of water of crystallization in Mohr s salt by titrating with KMnO4.

4. Estimation of Fe (1) ions by titrating it with K2Cr207 using internalindicator.

5. Estimation of Cu (I1) ionsiodometrically usingNa2S203.

Section B: Organic Chemistry

1. Detection of extraelements (N, S, Cl, Br, 1) in organic compounds
(containing upto two extrael ements)

2. Separation of mixtures by Chromatography: Measure the Rf value in each
case (combination of two compounds to begiven)

(a) Identify and separate the components of agiven mixture of two amino acids
(glycine, aspartic acid, glutamic acid, tyrosine or any other amino acid) by
paper chromatography

(b) Identify and separate the sugars present in the given mixture by paper
chromatography.

OERE° £~ E£E=_--0xW
1. Svehla, G. Vogel s Qualitative Inorganic Analy$tsarson Education,2012.
2.  Mendham, J. Vogel s Quantitative Chemical AnalyBesrson,2009.
3. Vogd, A.l, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G.,
Textbookof Practical Organic Chemistry, Prentice-Hall, 5th edition,1996.
4.  Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman,1960.



Semester Course Code Title of Paper Hours/Week | Credit
CHEMISTRY (Practical)
ATOMIC STRUCTURE,
BONDING, GENERAL
BHPHY-LGE I: (a): ORGANIC CHEMISTRY & 4hrs 2
ALIPHATIC
HYDROCARBONS
Mean
oﬁgg;; Programme Outcomes (PO s) Pg)gtrfgqnzr;esfggcglcs) S((:)c;re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 1 1 3 3 2 1 3 212
CO-2 3 2 2 3 3 2 1 2 2.25
CO-3 3 2 2 3 3 1 1 3 2.25
CO-4 3 2 1 3 3 2 1 3 2.25
CO-5 3 2 2 3 3 2 1 3 2.37

Mean Overall Score

2.24




BHPHY-GE I: (b): COMPUTER SCIENCE
COMPUTER FUNDAMENTALS

Maximum Marks; External 70 Time Allowed: 3 Hours
Internal 30 Total Teaching hours: 60
Total 100 Pass Marks; 35%

After completion of this course students will ableto
CO1: Understand the basic concepts of hardware & software, terminology of IT and familiar withthe  use
of IT Tools.
CO2: Explorenew IT techniquesin various applications and to identify theissuesrelated to security.
CO3: Understand the various number system techniques and its conversion.
CO4: To understand the operating system and various tools of M S-office.

INSTRUCTIONS FOR THE PAPER SETTER:
The question paper will consist of three sections A, B and C. Section A and B will have four questions
each from respective unit of the syllabus carrying 10 marks for each question. Section C will have 10-
15 short answer type questions, carrying total 30 marks, which will cover the entire syllabus uniformly.
INSTRUCTIONS FOR THE CANDIDATES:

The candidates are required to attempt at least two questions each from section A and B, and theentire
section C.

UNIT-I
Computer Fundamentals:Block diagram of Computer, Characteristics and Types of Computers.
Number System: Non-positional and positional number systems, Base conversion, Concept of Bit and
Byte, binary, decimal, hexadecimal, and octal systems, conversion from one system to the other.
Input/output Devices:Keyboard & Mouse, Trackball, Joystick, Scanner (OCR, OMR, MICR)
Displays-CRT, LCD, LED, Plotter, Printer-Impact & Non-Impact Printers, Speakers
Memories: Types, Units of Memory, Primary Storage-RAM, ROM, Cache, Virtua Memory.
Secondary Storage -Drives CD, DVD(R/W), Hard Disk, Pen Drive.
Languages. Machine, Assembly, High-Level, Trandators (Assembler, Compiler & Interpreter),
Algorithm & Flow Charts, Hardware, Software, Application Software & System Software.

UNIT-11
Windows:Introduction and features, Installing Windows, Basic elements, Starting and Quitting
Windows, Windows Explorer, Files, Folders, Flash Drives, Finding Lost or Misplaced Files, Folders,
and Programs, Control Panel, Customizing Windows.
MS-WORD:Introduction, Basic Editing, Formatting, Templates, Working With Graphics and
Pictures, Tables, Desktop Publishing, Mail Merge, Proofing, Printing, and Publishing, Comparing,
Merging, and Protecting Documents
MS-POWERPOINT: Introduction, Using Themes and Layouts, Inserting Text and Using WordArt,
Inserting Graphics (Tables, Charts, Shapes, Clip-Art), Working with Videos, Movie- Clips,
Animations, and Transitions, Sounds, Editing, Saving.
MS-EXCEL :Introduction, Worksheets and Workbooks, Entering data and texts into MS
Excel,Formatting a Worksheet, Adding Elements to a Workbook, Charts, Formulas and
Calculations,Statistical functions and financial functions.

Suggested Readings:

1.P.K. Sinhaand P. Sinha, Computer Fundamentals, BPB.

2.A. Goel, Computer Fundamental's, Pearson Education.

3.V. Rgjaraman, Computer fundamentals, PHI .

4.Ed Bott and Woody Leonhard, Special Edition Using Microsoft Office 2007.

Semester Course Code Title of Paper Hours/Week | Credit




BHPHY-GE I: (b)

COMPUTER SCIENCE:

COMPUTER FUNDAMENTALS anrs 4
Mean
Oﬁ&l:)rrilees Programme Outcomes (PO s) Pg)l?trfganqr;esfggcglcs) S((:)c;re

CO s

(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PS03

CO-1 1 3 1 3 3 3 1 2 2.12

CO-2 2 2 1 3 3 3 1 2 2.12

CO-3 2 3 1 1 2 3 2 2 2.00

CO-4 3 3 1 2 2 3 2 2 2.25

Mean Overall Score

212




BHPHY-LGE I: (b): COMPUTER SCIENCE
SOFTWARE LAB-I (BASED ON COMPUTER FUNDAMENTALYS)
Maximum Marks; External: 50 60 L ectures

After completion of this course students will ableto

CO1: Understand the basic concepts, terminology of IT and the use of IT Tools.

CO2: Explorethe Word Processing techniquesin various applications.

CO3: Explore the presentation commands to be used practically and professionally.

CO4: To practicaly understand the concepts of spreadsheets and various other tools of MS-Office.

The breakup of marksfor the practical will beasunder:-

i. VivaVoce (Externa Evaluation): 20 Marks.
ii. Lab Record, Program Development and Execution (External Evaluation): 30 Marks
Studentsarerequired to perform the following activities:

l.MSWord

Activity 1:

i. Create, open, save and close a document.

ii. Typing, copying, moving and deleting data in word document.

iii. Perform Save and Save as, Cut and Copy, Paste and Paste Special.

Activity 2:

Formatting of datain word Document:-

i. Text formatting (font size, font style, font color, subscript, superscript, upper/lower
case etc.)

ii. Text Alignment and character spacing.

iii. Indention and line spacing.

iv. Border and shading.

v. Bullets and Numbering

Activity 3:

i. Find and replace and data sorting in a document.

ii. Protect your document.

iii. Add chart in word document. Create different types of Chartsin word.

iv. Set asize, margin, orientation of page, Hyphenation, Columns and Line Numbersin
MS-Word.

Activity 4:

i. Set Page Color, Page Border, Themes, and Watermarksin MS-Word.

ii. Adding Tables, header/footers, pictures, page numbers and special symbols, Text
Box in your word document.

iii. Showing Ruler, Gridlines, Document Map, Thumbnails, Inserting Word Art, Drop
Cap, Hyperlink, Equation etc. in word document

Activity 5:

i. Arranging, splitting windows in MS-word?

ii. Perform Mail-merge in MS-word.

iii. Create and run Macrosin MS-Word.

iv. Set the print properties of aword document.

I1. Power Point

Activity 1:

i. Create, open, save and close a Presentation.

ii. Typing, copying, moving and deleting datain presentation.

iii. New Slide, understanding Slide Layout, adding and deleting slides.

Activity 2:

Formatting of datain dlides:-

i. Text formatting (font size, font style, font color, subscript, superscript, upper/lower
case etc.)



ii. Text Alignment and character spacing.
iii. Indention and line spacing.

iv. Border and shading.

v. Bullets and Numbering

Activity 3:

i. Set asize, margin, orientation of slidesin PowerPoint.

ii. Adding Tables, header/footers, pictures, page numbers and special symbols, Text
Box etc. in your presentation.

Activity 4:

i. Adding Animation and Transition Effectsin Slides, Understanding Slide Show
ii. Presentation Views, Understanding Formatting commands in PowerPoint
Activity 5:

i. Create and run Macros in PowerPoint.

ii. Arranging, splitting windows in M S-PowerPoint.

1. MS-Excel

Activity 1

i. Create, open, save and close work book.

ii. Create a new worksheet, renaming and moving sheet.

iii. Entering, copying, moving and deleting datain cells and worksheets.

iv. Insert and delete cells, columns and rows in MS-Excel.

Activity 2:

Formatting of datain cells:-

i. Text formatting (font size, font style, font color, Cell border etc.)

ii. Text Alignment.

iii. Text Orientation, Text Direction, Text Control.

Activity 3:

i. Find and replace datain a sheet.

ii. Perform data sorting and data filtering in MS-Excel.

iii. Protect your Worksheet and Workbook?

iv. Enter and perform some basic formulas in ms-excel.

Activity 4:

i. Perform some basic Functionsin MS-Excel.

ii. Create achart in MS-Excel.

iii. Create different types of Chartsin excel.

iv. Set asize, margin, orientation of pagein Ms-Excel.

v. The print properties of aworksheet in MS-Excel.

Activity 5:

i. Hide and unhide row and column in MS-Excel.

ii. Set column width and row height in MS-Excel.

iii. Adding text Box, header/footers, pictures and special symbolsin your worksheet.
iv. Arranging, splitting and hiding windowsin MS-Excel. And a so freezing panes
v. Create and run Macrosin MS-Excel.



Semester Course Code Title of Paper Hours/'Week | Credit
COMPUTER SCIENCE
I BHPHY-LGE I: (b) SOFTWARE LAB-I (BASED ON 4hrs 2
COMPUTER FUNDAMENTALYS)
Mean
Oﬁ?clgr?]e% Programme Outcomes (PO s) Pg’g{?g::fjggcg'cs) S%c;re
CO s
(CO s)| PO-1 | PO2 | PO3 | PO4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 1 3 1 3 3 3 1 2 212
CO-2 2 2 1 3 3 3 1 2 212
CO-3 2 3 1 1 2 3 2 2 2.00
CO-4 3 3 1 2 2 3 2 2 2.25

Mean Overall Score

2.12




BHPHY-GE I: (c) MUSIC (VOCAL)
BASICS OF INDIAN MUSIC

Max Marks: 50 L ecturesto bedelivered:38
(36 marks external paper +14 marks assessment)

Internal Assessment: 14 Marks

(MST = 06 marks, Assignment=05 Attendance = 03 marks)

Pass Marks. 35% Time Allowed: 3hours

Total Credits:03
1 Credit= 1Hour

Note: Along with Music (Vocal), the candidate can also take Music (Instrumental) as

an electivesubject.

After Successful Completion Of the Course, The Student is expected to

CO1 tolearn basic Technicalities of Music

CO2 role of music in living a hedlthy life

CO3 explanation of various musical terms such as Naad ( as sound) ;Its Existence in Science and music.
CO4 Enhance the Skills on professional fronts

CO5 regpect cultural diversity in performing arts

0

(i)

INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B, & C. Section A & B will have four
guestions from the respective sections of the syllabus and will carry 05 marks each. Section
C will consist of 08 objective/short type questions which will cover the entire syllabus
uniformly and will carry 16 marksinall.

While sending the syllabus to Paper Setter for theory paper the syllabus prescribed for
Practical Paper should also besent.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from the sections A & B and the entire
Section C is compulsory.

(i)
(i)

(iii)
(iv)

v)

(Vi)
(vii)

Section- A

Historical development of Music in Post IndependenceEra.

Definition and explanation of the following musicalterms:

Naad , Swara, Saptak , Aroh, Avroh,Pakad, Sam, Taali, Khali

Role of Musicin humanlife.

Biographical sketches of (a) Bhai Mardana (b) Swami Haridas and their contribution
to IndianMusic.

Section- B

Knowledge of the following instruments:

Tablaand Harmonium

Brief introduction of Shri Guru Granth Sahib in the context of IndianMusic.

Detailed description and notation of prescribed Raags (Khayal) and Taal sgivenbel ow:

Raag : Bilawal, Bhupali Taals

(vii)

: Kehrva, Teentaal
Elementary Knowledge of the RaagDeshkar.



Semester Course Code Title of Paper Hours/Week | Credit
MUSIC (vocal)
I BHPHY-GE I: (¢) BASICSOF INDIAN MUSIC 4hrs 4
Mean
Course Programme Specific Score
Outcomes Programme Outcomes (PO s) Outcomes(PSO s) of CO ¢
(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
CO-1 3 3 3 3 3 3 2 1 2.5
CO-2 2 2 2 2 2 2 2 1 2.1
CO-3 3 3 3 3 3 3 2 1 2.5
CO-4 3 2 3 3 2 2 1 1 2.5
CO-5 3 3 2 3 3 2 1 1 2.5
Mean Overall Score 24




BHPHY-LGE I: (c) MUSIC (VOCAL)
pgrdb=mbocl oj "k b

Max Marks: 50 Lecturesto bedédlivered: 50

(36 marksexternal paper +14 marks assessment)

Internal Assessment: 14 Marks

(MST = 06 marks, Assignment=05 Attendance = 03 marks)

PassM ar ks: 35% Time allowed: 20minutes
Total Credits.03
1 Credit= 1Hour

0] StagePer formance - 26 Marks
(i) Har monium - 05 Marks
(iii) Tabla - 05 Marks

After Successful Completion Of the Course, The Student is expected to

CO1 tolearn basic Technicalities of Stage and performance

CO2 to correlate Science with music as a part of Meditation

CO3 be apart of Traditiona, religious and cultural discourse

CO4 have acommand over language, speech and social relevance of interdisciplinary studies

CO5 havethe practical knowledge about various forms of Performing Arts.
INSTRUCTIONS FOR THEEXAMINERS

0] The Examination will be conducted by a Board of Examiners consisting of Head
of the Department/nominee, internal teacher and external expert.

(i) There should not be more than 8 students in a batch forexamination.

(i) Harmonium may also be allowed as anaccompani ment.

INSTRUCTIONSFOR THE CANDIDATES
(@) Ability to sing 10 Alankars in the prescribedRaags.
2 Ability to play 10 basic AlankarsonHarmonium.
3 One Drut Khayal in Bilawal and Bhupali Raag with simple Alaaps andTaans.
(4)  Ability to sing Geet / LokGeset.
5) Abilitytodemonstratethefol | owing T aal sonhandinEkgunandDugunlayakaries:
Kehrva, Teentaal.

(6) Aaroh, Avroh and Pakar of RaagDeshkar .

BOOKSRECOMMENDED FOR PAPERS

Harish Chander Srivastava: Raag Parichaya, Part I, Il &III.

V.N. Patwardhan : Raag Vigyan , Part | &11.

V.S. Nigam : Sangeet Kaumudi , Part 11 & 111 ( Punjabi ) published by
Punjabi University,Patiala.

Sangeet Shastra Darpan , Part [1(Punjabi).

Sangeet Karyalya, Hathras : SangeetVishard.

VeenaMankaran : Sangeet Sar , Partl.

Shanti Govardhan : Sangeet Shastra Darpan.

Dr. Jagmohan Sharma: TablaVadan, Part- | published by
PunjabiUniversity, Patiala.

0. Hamare Sangeet Ratan Published by Sangeet Karyal a,Hathras.

10. Dr. Gurnam Singh : Punjabi Sangeetkar, Publication by PunjabiUniversity,Patiala
11. Dr. Devinder Kaur : Sangeet RoopPartl

12. SharatchandraPranjpe : SangeetBodh

13. Prof. Tara Singh : Vadan Kala, Punjabi University,Patiala.
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Semester Course Code Title of Paper HoursWeek | Credit
MUSIC (vocal)
I BHPHY-LGE I: (c) STAGE PERFORMANCE 4hrs 2
Mean
Course Programme Specific Score
Outcomes Programme Outcomes (PO s) Outcomes(PSO s) of CO ¢
(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
CO-1 2 1 1 2 1 2 2 1 2
CO-2 2 1 1 1 1 2 1 2 1.9
CO-3 3 2 1 1 2 3 2 1 2.5
CO-4 2 3 2 2 1 2 1 2 2.5
CO-5 3 1 2 1 1 3 1 1 2
Mean Overall Score 2.1




BHPHY-GE I: (d) ECONOMICS
INTRODUCTORY MICROECONOMICS
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CO1: To boost student s motivation by application of the demand supply equilibrium.

CO2: : Understanding the various forms of market will give immense knowledge to the students to
increase marketing efficiency which will be useful in self business and jobs.

CO3: To apply the knowledge of cost analysisin all kinds of business to get remunerative returns.
CO4: Understanding of Micro Economics under the course will be helpful for students to describe
issues such as wage inequalities, understanding of producer choice and consumer behaviour.

CO5: The understanding of micro economic principles through consumer behaviour will widen the
knowledge of students which they can apply in day to day life.
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have four
guestions from respective sections of the syllabus. Section C will have 10 short answer type questions,
which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.
Section C will carry 30 marks.

INSTRUCTION FOR THE CANDIDATES:

The candidates are required to attempt two questions eachfrom sections A and B, and the entire section
C. Each question of sections A and B carries 10 marks and section C carries 30 marks. Use of scientific
caculatorsis allowed

UNIT-1
Meaning and Scope of Economics,; Definition of Economics (AdamSmith, Marshall andRobbins).
Theory of Demand and Consumer Behaviour: Utility Analysis and Indifference CurveAnalysis;
Elasticity of Demand. Production Function: Law of ReturnstoScale and Law of Variable Proportions.
Cost Concepts and Cost Curvesin the Short and the LongPeriods.

UNIT- 11
Market forms; Meaning, Features, Assumptions and Price and Output Determination under Perfect
Competition, Monopoly and Monopolistic competitionin the Short andLong.Marginal Productivity
Theory of distribution, Ricardian theory of rent, Classical and LoanableFunds theory of Interest.

RECOMMENDED READINGS

1.A.W. Stonier and D.C. Hauge: A Text Book of Economic Theory (Fourth edition) Part-I.

2.Hal. R. Varian:Intermediate Microeconomics (Eighth edition)

3. Joseph E. Stiglitz and Carl E. Walsh. (2007). Economics (4th ed.) International StudentEdition,
W.W. Norton & Company, Inc., New Y ork.

4.Koutsoyiannis, A.(2014). Modern Micro-economics (12nd Edition),Macmill Press, London.

5.P.N. Chopra (1998): Micro Economic Theory and Welfare Economics, KalyaniPublishers, New
Delhi.

6.H.L. Ahuja (2017): Advanced Economic Theory, S. Chand & Co., New Delhi.
SUPPLEMENTARY READINGS

1.R.G. Lipsey: An Introduction to Positive Economics, English Language BookSociety.7. N.C. Ray,
Micro-Economic Theory.

2. Karl, E. Case and Ray C. Fair. (2007). Principles of Economics (8th ed.) Pearson Educationinc.



3. Mankiw.N. Gregory. (2007). Economics: Principles and Applications (4th ed.) India editionby
South Western, apart of Cengage Learning, Cengage Learning India Private Limited.

Semester Course Code Title of Paper HoursWeek | Credit
ECONOMICS
BHPHY-GE I: (d) INTRODUCTORY 4hrs 4
MICROECONOMICS
Mean
oﬁgg;; Programme Outcomes (PO s) Pgl?{?gnnqq:s?ggcglcs) S((:)c;re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO-4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 2 1 2 1 3 3 1 2.00
CO-2 3 2 2 3 1 3 3 2 2.25
CO-3 3 2 1 3 1 3 3 1 212
CO-4 3 2 1 2 2 2 3 2 212
CO-5 3 2 2 3 3 2 3 2 2.50

Mean Overall Score 2.20
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On successful completion of the course students would have:

CO1: Understand the basic concepts of electric and magnetic field, conductors, dielectrics, inductance and capacitance.
CO2: Gain knowledge on the vector analysis

CO83: Understand the concept of electrostatics

CO4: Understand the concept of Magnetism

CO5: Gain knowledge on electromagnetic induction and its applications
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have four
guestions from respective sections of the syllabus. Section C will have 10 short answer type questions, which
will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will
carry 30 marks.
INSTRUCTION FOR THE CANDIDATES:
The candidates are required to attempt two questions eachfrom sections A and B, and the entire section C.
Each question of sections A and B carries 10 marks and section C carries 30 marks. Use of scientific
calculatorsis allowed.
pEij2J8- -
Vector Analysis. Gradient, Divergence, Curl and their significance, Vector Integration, Line, surface and
volumeintegrals of Vector fields, Gauss-divergence theorem and Stoke's theorem of vectors.
Electrostatics: Electrostatic Field, electric flux, Gauss's theorem of electrostatics.Applications of Gauss
theorem- Electric field dueto point charge, infinite line ofcharge, uniformly charged spherical shell and solid
sphere, plane charged sheet,charged conductor. Electric potential as line integral of electric field, potential
due to a point charge, electric dipole, uniformly charged spherical shell and solid sphere.Calculation of
electric field from potential. Capacitance of an isolated sphericalconductor. Parallel plate, spherical and
cylindrical condenser.Dielectric medium, Polarisation, Displacement vector.Gauss'stheorem in dielectrics.
Parallel plate capacitor completely filled with dielectric.
Section - B

Magnetism:
Magnetostatics. Biot-Savart's law and its applications- straight conductor, circularcoil, solenoid carrying
current. Divergence and curl of magnetic field. Magnetic vector potential. Ampere s circuital lav
Introduction of dia-, para-and ferromagneticmaterials. Magnetic properties of materials: Magnetic intensity,
magnetic induction. Behaviour of various substances in magnetic field. Permeability and susceptibilities and
their inter-relationship. Orbital motion of electrons and diamagetism.Electron spin and paramagnetism.
Definition of M and H and their relation to free and bound currents. Ferromagnetism.Domain theory of
Ferromagnetism.Hysteresi sLoss.M agnetisation curve Ferrites.
Electromagnetic Induction: Faraday's laws of electromagnetic induction, Lenz'slaw, self and mutua
inductance, L of single coil, M of two coils. Energy stored inmagnetic field.
Reference Books:

1. D.J. Griffiths, Introduction to Electrodynamics, 3rd Edn, 1998, Benjamin Cummings.

2. Electricity and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education

3. Electricity & Magnetism, J.H. Fewkes& J.Yarwood.Val. I, 1991, Oxford Univ. Press

4. Electricity and Magnetism, D C Tayal, 1988, Himalaya Publishing House.



Text Books:

1. Electricity and Magnetism by A. K. Sikri, Pradeep Publications.
2. Electricity and Magnetism by Ashok Sharmaand R. C Lakhanpal, Modern Publishers.
3. Electricity and Magnetism by S. K. Sharma and Shalini Sharma, S. Dinesh Publishers.

Semester Course Code Title of Paper Hours/Week | Credit
I BHPHY-C Il Electricity and Magnetism 4hrs 4
Mean
Oﬁggsqe% Programme Outcomes (PO s) Pg)g{ggﬁrrr]n:;ggcglcs) S((:;re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 3 2 2 3 3 2 2 25
CO-2 3 3 1 3 1 3 1 2 2.1
CO-3 3 3 1 2 2 3 2 2 2.3
CO-4 3 3 2 2 2 3 2 1 2.3
CO-5 3 3 1 3 3 3 3 1 25
Mean Overall Score 23
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After successful completion of the course, the student is expected to have a basic knowledge of

CO1: Understand simple harmonic motion and wave motion.

CO2: Understand phenomenon based on light and related theories. .

CO3: Understand the phenomena like reflection, refraction, interference, diffraction, polarization etc and their applications.
CO4: Understand the phenomena of interference and working of interferometers.

CO5: Understand the resolving power of different optical instruments.
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have four questions
from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover
the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will carry 30 marks.

INSTRUCTION FOR THE CANDIDATES:

The candidates are required to attempt two gquestions eachfrom sections A and B, and the entire section C. Each
guestion of sections A and B carries 10 marks and section C carries 30 marks. Use of scientific calculators is
allowed.
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Text Books:



1. Wavesand Vibrations by T. S Bhatia, Vishal Publishing Co.
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Semester Course Code Title of Paper Hours/Week | Credit
I BHPHY-C IV Waves and Optics 4hrs 4
Mean
Oﬁggr?qe% Programme Outcomes (PO s) ng{?gnrgfsfggcg'cs) S%c;re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO4 | PO5 | PSO1 | PSO2 PSO3
CO-1 3 3 1 2 3 3 2 3 25
CO-2 3 3 2 3 3 3 3 2 2.8
CO-3 3 3 2 3 2 3 3 2 2.6
CO-4 3 3 1 3 3 3 2 2 25
CO-5 3 3 1 3 2 3 2 2 24

Mean Overall Score 2.6




BHPHY-L I1: PHYSICSLABORATORY-II
Students will have the working experience of:

CO1: A working knowledge of fundamental physics and basic mechanics principles.

CO2: The ability to identify, formulates, and solve physics problems.

CQO3: The ability to formulate, conduct, analyzes and interprets experiments in physics.

CO4: The ability to use modern physics techniques and tools, including mathematical Techniques, graphs and laboratory
instrumentation.

Co5: Meldes experiment, angle of prism, refractive index of medium, Micheloson Interferometer, Newton Rings, Fresnel
Biprism
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7.  To determine the wavelength of sodium source using Michelsoerfarameter.
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P KPractical Physics by Harnam Singh and P S Hemne, S Chand Publishers.



Semester Course Code Title of Paper Hours/Week | Credit
I BHPHY-L 1l Physics Laboratory-11 4hrs 4
Mean
Oﬁ&‘gﬁ; Programme Outcomes (PO s) ng{g;nnqq:s?ggcglcs) S((:)c;re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO-4 | PO5 | PSO1 | PSO2 PSO3
CO-1 3 3 2 3 3 2 3 3 2.8
CO-2 2 3 1 3 3 2 3 2 24
CO-3 2 2 2 3 3 2 3 1 2.3
CO-4 2 3 1 3 3 2 3 2 24
CO-5 3 2 2 3 3 3 3 3 2.8
Mean Overall Score 25




BHPHY-204: PUNJABI COMPUL SORY
©ov 82 W=QEPHNF Ngaftu®-=¢ -®@o®ff =ff Ca pu=W=
©3 Yy2a =" HO=W=NMM=="HO====—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—==—=======-:
§a{_f:®0f§h/\H:W:TM:/\é@:::::::::::::::::::::::::::::
~-2=W=8§2h f=@0f8§h Apu=""{=kRB2)¥ERRBAjt @F=\w] =2 | Ot =f§=! -
§+2 . =/~ . =®@UQqQ=®3+ ©

CH¥Ef ﬂ="£ﬁ®uK:°uK=a°§«j¢°=§ijd=~3%_ul=0pK¥3°¢fp=©l
_MH¥INB M poO° -
l_ppu="~ Jﬂ¥f“tl- upu—¢u:WMMm@w““HCﬂ“tup$NWpﬁ—tﬂm%h®®1
Np ¢= . f At =W=®o0f pppl =0Ou° " =A".= 7 °=¢-="pap’
fw0§i}qm+®w§° ©=+°-Op° | =§&)} "fREA . =¢C °f=8;}qf
_ WE+np-©=0u?d " =¢.-=®] "p f=§ _p¥="}2-k=®0Opu§p =Of . =¥f{
NMNZ_-kp=(IHVtM=¢p}=©‘]¥°-,f—X -—®J T f=8"j=r=3"pn¢
¥ p¥= _-—§%Wu@%ﬂ—¢uﬂﬁ—§ Yai - k=+206h- ®=~3 1" °t ="pa .=
Njp©="je=AT . —PCREEEV2° =2 £f
NK==_pu¥=-=8"}¢pk§5@p==8E0EE§~]jjaa=0%p="1=2 NO==¢ €= u -
OK==_pu¥=~=8"j-k=8-~ jat=8"j2.= iu°t=i ] IHOR@ VWS x = E
PK==§" "p0° INZ §fi% =% p&a hp="="xFEC«CGEOi - k=§ELOFNO="60
QK _ pu¥¥x§’  j2a. =8 ZPHi" }tqf—®}_°—§ah‘ﬂ tj jaf =®opMU="EjtO© =§
RK 1/4h]’°1i4h°f=mv©a2f=—|ua=i 6a = ©—|f©f=p ¢cpu-af=¢- =NMN=
NG¥° .  f=T-k=®6"p f=8§ F="a3 Nex=-E®%|f=-8§8 WUNMkK2POELf
SK==_pu¥=2=8" j=+2j h: ®=~3 VUWIN=t¢(f "H =R NMOB®EFB-|j = Kp¥ 2 u=" =
§ §¢rpu°nf = H° - =®0p M = ¢=! =4 EGho- p@ §I = =NIK®Z =°OMet=" ] -O=

- =+
E--2W® - ®° =8  O="pu¥ =%E=@-"5MK=%2j h - ®=~3% °t="pnp2. =@op-=n
NjoC C«r3ft ©F PM="j ©

©apux=} p, °fl =d° - 2@FBELEXB=T T FEL ] ¢°r ~f
--®Wu-¥f="8§ Ap+r=2L£f="8§ar pPp®O=" Y2 -k=0° PE-=¥E.-=Ou° "tz
U™ - ¥f=8"+t=¢. - 270081 p8j C2r~T¥«323t0Of=C¢Cu=8)}y+xtu=|)-" . ¥f
NTLo=87 8¢ pu°hTf =02 g¥8R h. =0
J p3lta=®j "p f=~3jp° ‘|TL§ahﬂ tp="r8_"~put
Jor~{ o pet=" - =2+p8aNrt=8"1="@ =xp§; =z jaf=8§°0@-°2=8§"
J ®ugO®o«==-pu2 =+ j8a ="z+tpuEf«vk2=8 ~pnu°=0°-yu
J Opa " =¢. =80+ =*x«u¥«LE §¢r"O=2r°=¢f=8°®-°2=8§ ~p° =0
) WEELEO==@®) & ° f
o @f ° =ZfpudB S¥ A pu-=P pl=@fiz@ Ff=Qupu=1=8§¢}2fl =NVTNK
a ¢ =8Mjd ffeeplpypu=8"8§¥ u-="".=8""nuol =®f " @-fFefuxpf ¢

®82 2p2pl =0OMMMK
r2 u=8+@jd=p °fus8§” " poOG©° -W=g§zrzatpu=0®0Dapr-p=238ar*puful =OMMUK

®0 - « = ®08CHIapt= 8§ WP« C p-=® 8§22 +° | =®8§2 " "pu2puyl =0OMMOK

®0: « =0 U'py= 8§+ dppu=Ca®rtop EF=zur-f1"°8§+2f] =®82 " "p2pul =NVVS
h-"=®8 0OuI=E@j-" |j af=224ro+f "~ °8§+2f | =®82 "p2 pkK

- 8¥) ¢ =81 A U= "Up S CCEET 2RO | Bz uFFEIREL @MMK | =" @)
+3h8 je¢° ®F*udf£] dpp@8" B¥PFpppu="0Opct«fl ="2ja°l =NVVVK

Fcof ° ©F%jdR] T If=@&] "ueH2 -2 =ur-f °8§+2f=2yv0+t2= 3}0=
Note: Those students who have not studied Punjabi up to matriculation can opt for Punjabi Compulsory (Elementary
Punjabi/Mudla Gyan). Other studentswill study compulsory Punjabi.
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(Credits. Theory-04, Practicals-02) Theory: 60 Lectures

Maximum Marks: 100 Time Allowed: 3Hours
External 70 Total Teaching hours: 60
Internal 30

Pass Marks; 35%

COL1: To understand various concepts of Thermochemistry.

CO2: Acquire the knowledge about Thermodynamics.

CO3: Thorough knowledge about chemical equilibrium.

CO4: Learn about preparation and reactions of oxygen containing organic compounds.
CO5: obtain the outline about Aromatic hydrocarbons.

Out of 100 Marks, internal assessment (based on two mid-semester tests internal examination, written
assignment/project work etc. and attendance) carries 30 marks, and the final examination at the end of the
semester carries 70marks.
INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have four
guestions from respective sections of the syllabus. Section C will have 10 short answer type questions,
which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.
Section C will carry 30 marks.
INSTRUCTION FOR THE CANDIDATES:
The candidates are required to attempt two questions eachfrom sections A and B, and the entire
section C. Each question of sections A and B carries 10 marks and section C carries 30 marks. Use of
scientific calculatorsis allowed.

pEi2J8- -

Chemical Energetic
Review of thermodynamics and the Laws of Thermodynamics.
Important principles and definitions of thermochemistry. Concept of standard state and standard
enthalpies of formations, integral and differential enthalpies of solution and dilution. Calculation of
bond energy, bond dissociation energy and resonance energy from thermochemical data. Variation of
enthalpy of areaction with temperature Kirchhoff s equation.
Statement of Third Law of thermodynamics and cal culation of absolute entropies of substances.

l £E«8j~3=pb 382§ °8§3 «W
Free energy change in a chemical reaction. Thermodynamic derivation of the law of chemical
equilibrium. Distinction between G and G°, Le Chatelier s pdiple. Relationships between Kp, Kc
and Kx for reactions involving ideal gases.

f--8j=b 38§28 °§~W

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of ionization,
ionization constant and ionic product of water. lonization of weak acids and bases, pH scale, common
ion effect. Salt hydrolysis-calculation of hydrolysis constant, degree of hydrolysisand pH for different
salts. Buffer solutions. Solubility and solubility product of sparingly soluble salts  applications of
solubility productprinciple.

Functional group approach for the following reactions (preparations & reactions) to be studied in
context to theirstructure.

Ne i x~287p=1-C°-j~° - Aot
Preparation (Case benzene): from phenol, by decarboxylation, from acetylene, from



benzenesul phonic acid.

Reactions: (Case benzene): Electrophilic substitution: nitration, halogenationandsul phonation.
Friedel-Craft s reaction (alkylation and acylation) (upto 4 cartyobsnzene). Side chain oxidation
of alkyl benzenes (upto 4 carbons onbenzene).

pEj2]8- -
Alkyl and Aryl Halides
Alkyl Halides (Upto 5 Carbons) Types of Nucleophilic Substitution (SN1, SN2 and SNi)
reactions.
Preparation: from alkenes and alcohols.
Reactions: hydrolysis, nitrite & nitro formation, nitrile &isonitrile formation. Williamson s ether
synthesis: Elimination vs substitution.

Aryl Halides Preparation: (Chloro, bromo and iodo-benzene case): from phenol, Sandmeyer &
Gattermann reactions.

Reactions (Chlorobenzene): Aromatic nucleophilic substitution (replacement by OH group) and effect of
nitro substituent. Benzyne Mechanism: KNH2/NH3 (or NaNH2/NH3).

Reactivity and Relative strength of C-Halogen bond in alkyl, allyl, benzyl, vinyl and aryl

halides.

Alcohols, Phenols and Ethers (Upto 5 Carbons)

Alcohols: Preparation: Preparation of 1,2 and 3 alcohols. using Grignard reagent, Ester hydrolysis,
Reduction of aldehydes, ketones, carboxylic acid and esters.

Reactions: With sodium, HX (Lucas test), esterification, oxidation (with PCC, alk. KMnO4,

acidic dichromate, conc. HNO3). Oppeneauer oxidation Diols: (Upto 6 Carbons) oxidation of

diols. Pinacol-Pinacol onerearrangement.

Phenols. (Phenol case) Preparation: Cumene hydroperoxide method, from diazonium salts.
Reactions: Electrophilic substitution: Nitration, halogenation and sulphonation. Reimer- Tiemann
Reaction, Gattermann-K och Reaction, Houben Hoesch Condensation, Schotten Baumann
Reaction.

Ethers (aliphatic and aromatic): Cleavage of etherswith HI.

Aldehydes and ketones (aliphatic and aromatic): (Formadehye, acetaldehyde, acetone and
benzal dehyde)

Preparation: from acid chlorides and from nitriles.

Reactions  Reaction with HCN, ROH, NaHSO3, NH2 -G derivatives. lodoform test. Aldol
Condensation, Cannizzaro s reaction, Wittig reaction, Benzoin condensation. Clemensen reduction
and Wolff Kishner reduction. Meerwein-PondorffVerley reduction.

OEBELE° £~ £=_ --0tW

Graham Solomon, T.W., Fryhle, C.B. &Dnyder, S.A. Organic Chemistry, John Wiley & Sons(2014).
McMurry, J.E. Fundamentals of Organic Chemistry, 7t Ed. Cengage Learning India
Edition,2013.
Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New
Delhi(1988).
Finar, I.L. Organic Chemistry (Vol. | & II),E.L.B.S.
Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson,2010.
Bahl, A. &Bahl, B.S. Advanced Organic Chemistry, S. Chand,2010.
Barrow, G.M. Physical Chemistry Tata McGraw-Hill(2007).
Castellan, G.W. Physical Chemistry 4th Ed. Narosa(2004).
Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning India Pvt.
Ltd., New Delhi(2009).

. Mahan, B.H. University Chemistry 3rd Ed. Narosa(1998).

. Petrucci, R.H. General Chemistry 5th Ed. Macmillan Publishing Co.:New York (1985).
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Semester Course Code Title of Paper Hours/Week | Credit
CHEMISTRY:
CHEMICAL ENERGETICS,
I BHPHY-GE II: (a) EQUILIBRIA & 4hrs 4
FUNCTIONAL ORGANIC
CHEMISTRY-I
Mean
Oﬁ&gﬁqe% Programme Outcomes (PO s) ng{?g??j;g?g'cs) S%?re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 2 3 1 1 2 2 3 1 18
CO-2 1 3 1 2 2 2 1 3 18
CO-3 3 3 1 2 2 3 2 1 2.1
CO-4 3 3 1 2 3 2 1 3 2.2
CO-5 3 3 1 3 3 2 1 3 2.3
Mean Overall Score 204
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CHEMICAL ENERGETICS,EQUILIBRIA & FUNCTIONAL ORGANIC CHEMISTRY-|

Maximum Marks: 50

60 Lectures

CO1: To have practical knowledge about various experiments on thermochemistry.

CO2: students are able to calculate various enthal pies such as neutralisation, ionization etc.

CO3: Students are able to measure the pH of different daily use solutions such as shampoos, fruit juices
and soaps etc

CO4: students are able to prepare solutions of different pH.

Thermochemistry
1. Determination of heat capacity of calorimeter for differentvolumes.
2. Determination of enthalpy of neutralization of hydrochloric acid
with sodiumhydroxide.
3. Determination of enthalpy of ionization of aceticacid.
4. Determination of integral enthalpy of solution of salts (KNO3,NHA4CI).
5. Determination of enthalpy of hydration of coppersulphate.
6. Studyofthesolubilityofbenzoic acid in water and determination no fH.

f--8§j=£"28§28§ °§-~
pH measurements
Measurement of pH of different solutions like aerated drinks, fruit juices, shampoos and soaps (use
dilute solutions of soaps and shampoos to prevent damage to the glass electrode) usingpH-meter.
a) Preparation of buffersolutions:
(i) Sodium acetate-aceticacid
(i)  Ammonium chloride-ammoniumhydroxide

M easurement of the pH of buffer solutions and comparison of the values with theoretical values.

OrganicChemistry

1. Purification of organic compounds by crystallization (from water and

alcohol) anddistillation.

Criteriaof Purity: Determination of melting and boilingpoints.

3. Preparations: Mechanism of various reactions involved to be discussed.
Recrystallisation, determination of melting point and cal culation of
guantitative yields to bedone.

(a) Bromination of Phenol/Aniline

(b) Benzoylation of amines/phenols

(c) Oxime and 2,4-dinitrophenylhydrazone ofal dehyde/ketone

N

OELEE° £-~j£=_--0¢
1. Vogd, A.l., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, PW.G.,,
Textbookof Practical Organic Chemistry, Prentice-Hall, 5th edition,1996.
2. Mann, F.G. & Saunders, B.C. Practical Organic ChemistryOrient-Longman, 1960.
3. Khodla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand
& Co.: New Delhi (2011).



Semester Course Code Title of Paper Hours/Week | Credit
CHEMISTRY PRACTICAL
CHEMICAL ENERGETICS,
I BHPHY-LGE Il: (a) | EQUILIBRIA & 4hrs 2
FUNCTIONAL ORGANIC
CHEMISTRY-I
Mean
Oﬁ?chrie% Programme Outcomes (PO s) ng{??ﬁ?f;ggcg'cs) S(;?re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 1 1 3 3 2 1 3 212
CO-2 3 2 2 3 3 2 1 2 2.25
CO-3 3 2 2 3 3 1 1 3 2.25
CO-4 3 2 1 3 3 2 1 3 2.25
CO-5 3 2 2 3 3 2 1 3 2.37

Mean Overall Score

2.24
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Maximum Marks: External 70 Time Allowed: 3Hours
Internal 30 Total Teaching hours: 60
Total 100 PassM arks: 35%

After completion of this course students will able to:

CO1: To explore organize, maintain and retrieve the database effectively and efficiently.

CO2: To apply the knowledge of computing and mathematics for the appropriate discipline.

CO3: Design implement and evaluate computer based system process component or a program to meet the
desired need.

CO4: Ability to use and apply the current technique concept and practicesin the core information technol ogies.

INSTRUCTIONS FOR THE PAPER SETTER:
The question paper will consist of three sections A, B and C. Section A and B will have four questions each
from respective unit of the syllabus carrying 10 marks for each question. Section C will have 10-15 short
answer type questions, carrying total 30 marks, which will cover the entire syllabus uniformly.
INSTRUCTIONS FOR THE CANDIDATES:
The candidates are required to attempt at | east two questions each from section A and B, and theentire section
C.
UNIT-I
Database Management Systems: Introduction, Definition, Characteristics, Classification of
DBMS, Database Approaches and its characteristics. Database Administrators, Database Designers, End
Users, Application Devel opers, Advantages of DBMS.
Architecture:Data Models. Relational Model, Hierarchica Model and Network Model, Comparison
between Different Models, Database Schema and Instance, Three Schema Architecture, Data Independence
Physical and Logica data Independence.
Database Conceptual Modelling by E-R model: Concepts, Entities and Entity Sets, Attributes, Mapping
Constraints, E-R Diagram, Weak Entity Sets, Strong Entity Sets. Enhanced E-R Modelling: Aggregation,
Generalization, Converting ER Diagramsto Tables.
Relational Data M odel: Concepts and Terminology, Characteristics of Relations. Constraints:
Integrity Constraints- Entity and Referential Integrity constraints, Keys- Super Keys, CandidateKeys,
Primary Keys, Secondary Keys and Foreign Keys.

UNIT - 11
Relational Algebra:Basic Set Operations. Union, Intersection, Cartesian Product, Division. Additional
Operations. Selection, Projection and Join, Examples and Queries.
Normalization:Definition, Need of Normalization, Properties, Functional Dependency, Full Functiona
Dependency, Transitive Dependency, Normal Forms  1NF, 2NF, 3NF, Boyce Codd NF.
Database Design: Guidelines for Designing the Relation Schemas, Problems of Bad DatabaseDesign.
MS-ACCESS: Introduction to MS-ACCESS, working with databases and tables, queries in Access,
Applying integrity constraints, Introduction to forms, sorting and filtering, controls, Reports.

Suggested Readings:

1. EImisryNavathe, Introduction to Database Systems , Pearson Education India.
2. Henry F. Korth, Abraham, "Database System Concepts’, Tata McGraw Hill.

3. Naveen Prakash, Introduction to Database Management , TMH.

4. C.J. Date, "An Introduction to Data Base Systems', Pearson Education India.



Semester Course Code Title of Paper Hours/Week | Credit
COMPUTER SCIENCE :
I BHPHY-GE I1: (b) DATABASE MANAGEMENT 4hrs 4
SYSTEM
Mean
Oﬁ?clgr?]e% Programme Outcomes (PO s) Pg)g{ggnmnqees?ggcglcs) S((:;re
CO s
(CO s)| PO-1 | PO2 | PO3 | PO4 | PO5 | PSO1 | PSO2 PSO3
CO-1 2 3 2 2 3 3 2 2 2.37
CO-2 2 3 3 2 3 3 2 3 2.62
CO-3 2 3 3 2 3 3 2 2 2.50
CO-4 3 3 2 3 3 2 3 2 2.50

Mean Overall Score

2.54
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(BASED ON DATABASE MANAGEMENT SYSTEM)

Maximum Marks; External: 50 60 Lectures

After completion of this course students will able to:

CO1: To explore organize, maintain and retrieve the data from M S-Access effectively and efficiently.
CO2: To apply the knowledge of computing and mathematics for the appropriate discipline.

CO3: Design implement and evaluate computer based system process component or a program to meet the
desired need.

CO4: Ability to use MS-Access tool and apply the current in the core information technologies.

This laboratory course will comprise of exercises to supplement what is learnt under paper
Database Management System with MS Access. Students are required to devel op the programs with internal
documentation.

The breakup of marksfor the practical will beasunder:-
i. VivaVoce (Externa Evaluation): 20 Marks.
ii. Lab Record, Program Development and Execution (External Evaluation): 30 Marks

Students arerequired to practice the following:

1. Creating tablesin MS ACCESS using different ways.

2. Import and export datafrom MS ACCESS.

3. Creating queries in MS ACCESS for selection, projection, Cartesian product, union, intersection and
difference.

4. Creating queriesin MS ACCESS for different types of joins.

5. Creating formsin MS ACCESS.

Semester Course Code Title of Paper Hours/Week | Credit
COMPUTER SCIENCE
I BHPHY-LGE II: (b) SOFTWARE LAB 11 4hrs 2
Mean
Oﬁ?chrie% Programme Outcomes (PO s) P(r)ol?tr?gnnr]nee;ggcglcs) S%?re
CO s
(CO s)| PO-1 | PO-2 | PO3 | PO4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 2 3 2 2 3 3 2 2 2.37
CO-2 2 3 3 2 3 3 2 3 2.62
CO-3 2 3 3 2 3 3 2 2 2.50
CO-4 3 3 2 3 3 2 3 2 2.50

Mean Overall Score 2.54




BHPHY-GE I1: (c) MUSIC (VOCAL)
BASICS OF INDIAN MUSIC

Max Marks: 50 L ecturesto be delivered:30

(36 marks external paper +14 mar ks assessment)

Internal Assessment: 14 Marks

(MST = 06 marks, Assignment=05 Attendance = 03 marks)

PassM ar ks. 35% Time Allowed: 3hours
Total Credits:02
1 Credit=1Hour

Note: The candidate can opt Music Instrumental or Tabla asan elective subject along with

MusicVocal.

After Successful Completion Of the Course, The Student is expected to
CO1: tolearn basic Technicalities of Music with special referenceto Vocal
CO2: role of music in living a better and disciplined life
CO3: explanation of various musical terms such as pitch, vibration and frequency in relation with Science.
CO4: to create ability in further enhancing the professional skills through music.
CO5: respect cultural diversity in performing arts
INSTRUCTIONSFOR THE PAPER-SETTER
The question paper will consist of three sections: A, B, & C. Section A & B will have four questions
from the respective sections of the syllabus and will carry 05 marks each. Section C will consist of 08
objective type questions which will cover the entire syllabus uniformly and will carry 16 marksin all.
While sending the syllabus to Paper Setter for this paper the syllabus prescribed for Paper B should
also be sent.
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt two questions each from the sections A & B and the entire
Section C is compulsory.
SECTION- A
(i)  Historica development of Music in BritishPeriod.
(i) Detailed study of Bhatkhande'sT haatPadhti.
(i)  Definition and explanation of the following musicalterms:
Raag, Alaap, Jaati, Taan,Vibhag, Avartan
(iv) Biographica sketches of the following musicians and scholars and their contribution to
indian music:
(@ Pandit VishnuDigambarPaluskar (b) Pandit Vishnu Narayan Bhatkhande
SECTION-B
(v)  Elementary knowledge of Tanpura.
(vi) Definition of the following in the context of Gurmat Sangeet:
Mahla, Rahao, Salok, Paudi
(vii) Importance of Layaand Taal in IndianMusic.
(viii) Detailed description and notation of prescribed Raags (Khayal) and Taal sgivenbel ow:
Raag: Y aman, Ké&fi
Taals: Teentaal, Dadra
(ix) Elementary Knowledge of the followingRaags:
Bhimplasi



Semester Course Code Title of Paper Hours/Week | Credit
MUSIC (VOCAL)
1 BHPHY-GE Il: (c) BASICS OF INDIAN MUSIC 4hrs 4
Mean
Course Programme Specific Score
Outcomes Programme Outcomes (PO s) Outcomes(PSO s) of CO ¢
(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
CO-1 3 3 3 3 3 3 2 1 2.5
CO-2 2 2 2 2 2 2 2 1 2.1
CO-3 3 3 3 3 3 3 2 1 2.5
CO-4 3 2 3 3 2 2 1 1 2.5
CO-5 3 3 2 3 3 2 1 1 2.5
Mean Overall Score 24




BHPHY-LGE II: (c) MUSIC (VOCAL)
STAGE PERFORMANCE

Max Marks: 50 Lecturesto bedelivered: 50
(36 marks external paper +14 marks assessment)

Internal Assessment: 14 Marks

(M ST = 06 marks, Assignment=05 Attendance = 03 marks)

PassM arks. 35% Time allowed: 20minutes
0] StagePer for mance - 26 Marks
(i) Har monium - 05 Marks
(i) Tabla - O5Marks

After Successful Completion Of the Course, The Student is expected to

COL to learn basic Technicalities of Stage and performance

CO2 to correlate Science with music as a part of Meditation

CO3 be apart of Traditiona, religious and cultural discourse

CO4 have acommand over language, speech and social relevance of interdisciplinary studies
CO5 havethe practical knowledge about various forms of Performing Arts.

INSTRUCTIONS FOR THE EXAMINER
()  The Examination will be conducted by a Board of Examiners consisting of
Head of the Department/nominee, internal teacher and external expert.
(i)  There should not be more than 10 students in a batch for Stage Performance
examination.
(iif)  Harmonium may also be allowed asaccompani ment.

INSTRUCTIONS FOR THE CANDIDATES
(1) Ability to sing Alankarsin the prescribedRaags.
(2 Ability to play these AlankarsonHarmonium.
(3) OneDrut Khayal in each of the following Raags with simple Alaaps andTanas:

Yaman, Kafi
(4)  Ability to singShabad/Bhajan.
(5)  Ability to demonstrate the following Taals on hand in Ekgun and Dugunlayakaries.
Teentaal, Dadra.
(6) Aaroh, Avroh and Pakar of Raag Bhimplasi.

BOOKSRECOMMENDED FOR PAPERS

Harish Chander Srivastava: Raag Parichaya , Part I, Il &II1.

V.N. Patwardhan: Raag Vigyan , Part | &11.

V.S. Nigam: Sangeet Kaumudi, Part I & 111 ( Punjabi ) published by Punjabi
University, Patiala.

Sangeet Shastra Darpan , Part [1(Punjabi).

Sangeet Visharadpublished by Sangeet Karyalaya,Hathras.

Veena Mankaran: Sangeet Sar , Partl.

Shanti Govardhan: Sangeet Shastra Darpan.

Dr. Jagmohan Sharma: TablaVadan, Part- | published by Punjabi University,Patiala.
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9. Hamare Sangeet Ratan Published by Sangeet Karyala,Hathras.

10. Dr. Gurnam Singh: Punjabi Sangeetkar, Publication by Punjabi University,Patiala.

11. Dr. Devinder Kaur: Sangeet Roop-I.
12. Dr. Devinder Kaur: Bharti Sangeet SwarlipiPaddhati- ItihasakSarvek

Semester Course Code Title of Paper Hours/Week | Credit
MUSIC (VOCAL)
1 BHPHY-LGE II: (¢) STAGE PERFORMANCE 4hrs 2
Mean
Course Programme Specific Score
Outcomes Programme Outcomes (PO s) Outcomes(PSO s) of CO ¢
(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
CO-1 2 1 1 2 1 2 2 1 2
CO-2 2 1 1 1 1 2 1 2 1.9
CO-3 3 2 1 1 2 3 2 1 2.5
CO-4 2 3 2 2 1 2 1 2 2.5
CO-5 3 1 2 1 1 3 1 1 2
Mean Overall Score 2.1




BHPHY GE II: (d) ECONOMICS
INTRODUCTORY MACROECONOMICS

] ~ 18«3 «=j ~° ©4T M g8«E£="r22aa. pnfE¢
fa2£°~23 P M g-2~2=qf£~j, 8
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CO1: To apply the knowledge of inflation problem in day to day life during buying and selling of
commodities.

CO2: To boost student s motivation by application of reoremic theories, principles which
will be helpful for them in their holistic development .

CO3: Understanding the National income accounting will be helpful to understand the growth of
economy and role of various sectors.

CO4: Understanding of macroeconomic mechanism through Circular flow will strengthen the
student s knowledge to apply in different phases of business in their life.

CO5: CO5: The Students will have the ability to qualify competitive exams which will helpful in
employment generation.

[ 32 =-0a=NMM=j] ~°0x| =8-2£° - F*ExE+2L£3:E£x2 =2E
H® 822 £-a=~+2+8¥-«E£-2L®°-"E£j2=np-°0=£2jK=~-¢
2~ C=-0=2 | £=+x£«E£+x2£° =] ~°°8£+=TM=«~°0zxK

INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have
four questions from respective sections of the syllabus. Section C will have 10 short answer type
guestions, which will cover the entire syllabus uniformly. Each question of sections A and B carry
10 marks. Section C will carry 30 marks.

INSTRUCTION FOR THE CANDIDATES:

The candidates are required to attempt two questions eachfrom sections A and B, and the entire
section C. Each question of sections A and B carries 10 marks and section C carries 30 marks. Use
of scientific calculatorsis allowed

UNIT- |
Introduction to Macro Economics: Difference between Micro and Macro Economics. Concept and
M easurements of National Income, Problemsin National Income Accounting. The circular flow of
income in four sector economy. Balance of payments. current and capital
accounts.Money:Definition, Types, Functions of money; Quantity theory of money, Credit
creation. Role of Monetary policy: goas; Tools of monetary policy.

UNIT- I
Inflation:Meaning and causes of Inflation; Effects of Inflation. Types of Inflation: cost push,
demand pull and hyper-inflation.Classical system: Critical appraisal of Say s lawnabket,
Classical theory of income, output and employment determination and Keynesian theory of output
and employment determination.

RECOMMENDED READINGS

1. Andrew B. Abel and Ben S. Bernanke. (2011) Macroeconomics. Pearson Education, Inc.,

2. Dornbusch, Fischer and Startz.(2010) Macroeconomics (11th ed.) McGraw Hill.

3. N. Gregory Mankiw. (2010) Macroeconomics, (7th ed.) Worth Publishers.

4.Surg] B. Gupta: Monetary Economics-Institutions, Theory and Policy. S.Chand and Company
Ltd. Delhi, 2003

5. M. Friedman (1968) The Role of Monetary Policy, American Economic Review, Vol. LVIII, No.
1, pp. 1-17.

6. Shapiro, E. Macro Economics Analysis, Golgotia Publications, New Delhi, 2017.



7. J. M. Keynes (1936), The General Theory of Employment, interest and Money, Macmillanand
Co., Chapters: 1-3.
8. Smith, A (1776), An Inquiry into Nature and Causes of Wealth of Nations,Methuen and Co., Ltd.

SUPPLEMENTARY READINGS

1. Dominic K. Salvatore: International Economics, John Wiley and Sons, Singapore, 2014.
2. Olivier Blanchard. (2012) Macroeconomics, Pearson Education, Inc.

3. Richard T. Froyen. (2015) Macroeconomics,Pearson Education Asia.

Semester Course Code Title of Paper Hours/Week | Credit
ECONOMICS
] BHPHY GE II: (d) INTRODUCTORY 4hrs 4
MACROECONOMIC
Mean
oﬁE:Lgr?qe% Programme Outcomes (PO s) Pg)g{ggnrrr?:s?ggcglcs) S(;?re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO-4 | PO5 | PSO1 | PSO2 PSO3
CO-1 2 2 1 2 3 3 2 3 212
CO-2 3 3 2 2 3 3 3 3 2.75
CO-3 3 2 1 2 3 3 2 3 2.40
CO-4 3 2 1 2 2 3 3 3 2.37
CO-5 3 2 2 3 3 3 3 3 2.75

Mean Overall Score 2.13




GN-201: DRUG ABUSE: PROBLEM, MANAGEMENT AND PREVENTION
4 Credits: 3H (L)+1H (T)
Note: Thisisacompulsory qualifying paper, which the studentshaveto study and qualify duringthree
yearsof their degree course.

Time: 3hours Max Marks: 100
Pass Marks 35% Theory: 70
L ectures per week: 4 Internal Assessment: 30

INSTRUCTIONSFOR THE PAPER SETTERS
The question paper will consist of three sections A, B and C. Each of sections A and B will have
four questions from the respective sections of the syllabus. Each question shall carry 7 marks.
Section C will consist of 14 short answer type of 2 marks each.
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt any three questions from section A and any three questions from
section B. Section C is compulsory.
Section A
Problem of Drug Abuse: Concept and Overview; Types of Drug Often Abused
a) Concept and Overview: What are drugs and what constitutes Drug Abuse? ; Prevalence of
menace of Drug Abuse; Difference between drug abuse Drug Dependence and Drug
Addiction? ; Physical and psychological dependence- concepts of drug tolerance.
b) Introduction to drugs of abuse: Stimulants, Depressants, Nar cotics, Hallucinogens
and Steroids.
Natur e of the Problem
Vulnerable Age Groups; Signs and symptoms of Drug Abuse: () Physical indicators, (b)-
Academic indicators,(c)- Behaviora and Psychological indicators.
Section B

Causes and Consequences of Drug Abuse
a) Causes. Physiological, Psychological, Sociological
b) Consequences of Drug Abuse: For individuals, for families, For society & Nation.

Management & Prevention of Drug Abuse
Management of Drug Abuse
Prevention of Drug Abuse
Role of Family, School, Media, Legislation & De-addiction Centers
Sugg%ted readings
Ahuja, Ram,(2003),Socia Problemsin India, Rawat Publications: Jaipur
2. 2003 National Household Survey of Alcohol and Drug Abuse. New Delhi, Clinical Epidemiological
Unit, All India Institute of Medical Sciences, 2004.
3. World Drug Report 2011, United Nations Office of Drug and Crime.
4. World Drug Report 2010, United nations Office of Drug and Crime.
5. Extent, Pattern and Trend of Drug Use in India, Ministry of Social Justice and Empowerment,
Government of India, 2004.
6. The Narcotic Drugs and Psychotropic Substances Act, 1985, (New Delhi: Universal, 2012)
7. Sharma & Bansal (2017),Drug Abuse: Problem, Management & Prevention. R.D. Publication,
Jalandhar.
8. Verma Meenakshi,(2017), Drug Abuse: Problem, Management & Prevention. A.P. Publishers,
Jalandhar.
Pedagogy of the Course Work:
The pedagogy of the course work will consist of the following:
40% lectures.
30% Tutoria s(Including Extension lectures and Interactions with Experts dealing with Drug Abuses).
30% assignments, discussion and seminars and class tests.
Note: A visit to drug de-addiction centre could also be undertaken.

APPROVED

APPROVED
’ - '_‘.-Ir'.‘-l"r ’

ember Secretary Printipal

CademlC Council General Shivdev Singh Diwan Gurbachan Singh
Khalsa College Patiala
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On successful completion of the course students would have grasped the knowledge of
COL1: Fourier Series,

CO2: Frobenius Method and Special Functions,

CO3: Some Special Integrals

CO4: Errors,

CO5: Partial Differential Equations

Out of 100 Marks, internal assessment (based on two mid-semester tests/ internal examination,
written assignment/project work etc. and attendance) carries 30 marks, and the final examination at
the end of the semester carries 70 marks.

Instruction for the Paper Setter: The question paper will consist of three sections A, B andC.
Each of sections A and B will have four questions from respective sections of the syllabus. Section
C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each
guestion of sections A and B carry 10 marks. Section C will carry 30 marks.

Instruction for the candidates: The candidates are required to attempt two questions eachfrom
sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and
section C carries 30 marks. Use of scientific calculatorsis allowed

pEijPNg- -
Fourier series. Periodic functions. Orthogonality of sine and cosine functions, DirichletConditions
(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.Application: Summing of Infinite Series. Term-by-Term differentiation and integration of Fourier
Series. Parseval Identity. (15 lectures)

Frobenius Method and Special Functions: Singular Points of Second Order LinearDifferential Equations
and their importance. Frobenius method and its applications to differential equations.Legendre, Bessd,
Hermite and Laguerre Differential Equations. Properties of Legendre Polynomials: Rodrigues Formula,
Generating Function, Orthogonality. Simple recurrence relations.Expansion of function in a series of
Legendre Polynomials. Bessel Functions of the First Kind: Generating Function, simple recurrence relations.
Zeros of Bessel Functions (Jo(x) and J1(x))andOrthogonality. (15 lectures)

pEijd8-
Some Special Integrals: Beta and Gamma Functions and Relation between them.Expression of Integralsin
terms of Gamma Functions. Error Function (Probability Integral). (5 lectures)

Theory of Errors: Systematic and Random Errors, Propagation of Errors.Normal Lawof Errors.Standard and
Probable Error. Least-squares fit. Error on the slope and intercept of afitted line.
(5 lectures)



Partial Differential Equations: Solutions to partial differential equations, using separation of variables:
Laplace's Equation in problems of rectangular, cylindrical andSpherical symmetry. Wave equation and its
solution for vibration modes of a stretched string. (20 lectures)

ReferenceBooks:
1. Anintroductiontoordinarydifferentia equations,E.A.Coddington,2009PHIlearning

2. Essentia MathematicalMethods,K.F.Riley& M.P.Hobson,2011,CambridgeUniv.Press.
3. Mathematical Physics, H. K. Das and Dr. RamaVerma, S Chand 2018

Text Books:

4. Mathematica Physics, Satyaparkash, Sultan Chand and Sons, 2021.

5. Mathematical Physicsby B. S. Rajput , 2017, Pragati Prakashan

Semester Course Code Title of Paper HoursWeek | Credit
[l BHPHY-CV Mathematical Physics-I| 4hrs 4
. Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s) of CO <
(CO s)| PO-1 PO-2 PO-3 PO-4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 3 1 2 1 3 2 1 2.0
CO-2 2 3 1 2 1 3 3 1 2.0
CO-3 3 3 1 2 1 3 2 1 2.0
CO-4 3 3 1 2 1 3 3 2 2.3
CO-5 3 3 2 3 3 3 3 2 2.8
Mean Overall Score 2.2
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After successful completion of the course, the student is expected to:

CO1: become familiar with various thermodynamic process and work done in each of these processes.

CO2: have aclear understanding about reversible and irreversible process and a so working of a Carnot engine, and
knowledge of calculating change in entropy for various processes.

COa3: realize the importance of thermodynamical functions and their applications

CO4: Understand the Maxwell Thermodynamical relations.

CO5: Understanding Kinetic theory of gases and molecular collisions

Out of 100 Marks, internal assessment (based on two mid-semester tests internal examination,
written assignment/project work etc. and attendance) carries 30 marks, and the final examination at
the end of the semester carries 70 marks.

Instruction for the Paper Setter: The question paper will consist of three sections A, B andC.
Each of sections A and B will have four questions from respective sections of the syllabus. Section
C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each
guestion of sections A and B carry 10 marks. Section C will carry 30 marks.

Instruction for the candidates: The candidates are required to attempt two questions eachfrom
sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and
section C carries 30 marks. Use of scientific calculatorsis allowed

pPE£i?8--="
Introduction to Thermodynamics
Zeroth and First Law of Thermodynamics: Extensive and intensive ThermodynamicVariables,
Thermodynamic Equilibrium, Zeroth Law of Thermodynamics & Concept of Temperature, Concept of
Work & Heat, State Functions, First Law of Thermodynamics and its differential form, Interna Energy,
First Law & various processes, Applications of First Law: General Relation between Cr and Cv, Work Done
during Isothermal and Adiabatic Processes, Compressibility and Expansion Co-efficient. (10 lectures)

Second Law of Thermodynamics: Reversible and Irreversible process with examples.Conversion of
Work into Heat and Heat into Work.Heat Engines.Carnot s Cycle, Carnot engine & efficiency.

Refrigerator & coefficient of performance, 2 | aw of Thermodynamics: Kelvin-Planck and Clausius

Statements and their Equivalence. Carnot s Theorem. Concept of Entropy,Entropgrfetta
gas.Principle of Increase of Entropy. Entropy Changes in Reversible and Irreversible processes with
examples. Entropy of the Universe.Entropy Changes in Reversible and Irreversible Processes.Principle

of Increase of Entropy. Temperature Entropy diagrams for Carnot s Cycle.Third Law of
Thermodynamics.Unattainability of absolute zero. (15 lectures)

Thermodynamic Potentials: Thermodynamic Potentials: Internal Energy, Enthapy,Helmholtz Free
Energy, Gibb s Free Energy. Their Definitions, PropertidsAaplications.Cooling due to adiabatic
demagnetization, first and second order Phase Transitions with examples, Claus usClapeyron Equation. (5
lectures)



PE£i?8--=_
Maxwell s Thermodynamic RelationsDerivations and applications of Maxwell sRelations,
Maxwell s Relations (1) JotHelvin coefficient for Ideal and Vander Waa Gases, (2) Energy
eguations, (3) Change of Temperature during Adiabatic Process. (10 lectures)

Kinetic Theory of Gases

Distribution of Velocities: Maxwell-Boltzmann Law of Distribution of Ve ocities in anldeal Gas and its
Experimental Verification. Mean, RMS and Most Probable Speeds. Degrees of Freedom. Law of
Equipartition of Energy (No proof required). Specific heats of Gases. (10 lectures)

Molecular Collisions: Mean Free Path. Collision, Probability.Estimates of Mean Free Path. Transport
Phenomenon in Ideal Gases: (1) Viscosity, (2) Therma Conductivity and (3) Diffusion. Brownian
motion and its Significance. (20 lectures)

Refer ence Books:
1.Heat and Thermodynamics, M.W. Zemansky,Richard Dittman, 1981, McGraw-Hill.
2. Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer.
3. Conceptsin Thermal Physics, S.J. Blundell and K.M. Blundéll, ond Ed., 2012,
Oxford University Press
4. Thermal Physics, A. Kumar and S.P. Tanga, 2014, R. Chand Publications.

Text Books:

1. Statistical Physics, Thermodynamics & Kinetic Theory, V.S. Bhatia, Visha Publishing Co.
2017.

2. Thermal and Statistical Physics-Concepts and Applications, Sandeep Sharma, Ane Books Pvt.
Ltd. 2021 (1% Edition)

Semester Course Code Title of Paper HoursWeek | Credit
[l BHPHY-C VI Thermal Physics 4hrs 4
. Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s) of CO
(CO s)| PO-1 PO-2 PO-3 PO-4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 3 1 2 2 3 2 1 2.1
CO-2 3 3 2 3 3 3 3 1 2.6
CO-3 3 3 1 3 3 3 3 2 2.6
CO-4 3 3 1 2 1 3 2 1 2.0
CO-5 3 3 2 1 1 3 2 2 2.1
Mean Overall Score 2.3
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After successful completion of the course, the student is expected to

COL1.: have a basic knowledge Semiconductor Diodes

CO2: Two-terminal Devices and their Applications.

COa3: Bipolar Junction transistors

CO4: Amplifiers, Operational Amplifiers and their applications.
CO5: Oscillators

| 32 =-a=NMM=] ~° 0| =8-2 £° IHLcEHUFE+TFXEN2 FIE= §FFERL =
H° 822 £-a=~+2+8¥«E£-2L®°-"E£j2=p-°0=£2jK=~a¢=~22¢f
~2 =21 £=£ 4 ¢ 5-~o°=2§| £E+—+TEMcE«+2° £+ K

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C.
Each of sections A and B will havefour questions from respective sections of the syllabus. Section
C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each
question of sections A and B carry 10 marks. Section C will carry 30 marks.

Instruction for the candidates. The candidates are required to attempt two questions each from
sections A and B, and the entire section C. Each question of sections A and B carries 10 marks
and section C carries 30 marks. Use of scientific calculatorsis allowed

pEij 8- -

Semiconductor Diodes: P and N type semiconductors. Energy Level Diagram. Conductivity and
Mobility, Concept of Drift velocity.PN Junction Fabrication (Simple Idea).Barrier Formation in PN
Junction Diode. Static and Dynamic Resistance. Current Flow Mechanismin Forward and Reverse Biased
Diode. Drift Velocity. Derivation for Barrier Potential, Barrier Width and Current for Step Junction.
Current Flow Mechanism in Forward and Reverse Biased Diode. (10 lectures)

Two-terminal Devicesand their Applications: (1) Rectifier Diode: Half-wave Rectifiers. Centre-tapped
and Bridge Full-wave Rectifiers, Caculation of Ripple Factor and Rectification Efficiency, C-filter (2)
Zener Diode and Voltage Regulation. Principle and structure of (1) LEDs, (2) Photodiode and (3) Solar
Cell. (10 lectures)

Bipolar Junction transistors. n-p-n and p-n-p Transistors. Characteristics of CB, CE and CC
Configurations. Current gains and Relations between and . Load Line analysis of
Transistors.DC Load line and Q-point. Physical Mechanism of Current Flow. Active, Cutoff and
Saturation Regions. (10 lectures)

pEj28- -

Amplifiers: Transistor Biasing and Stabilization Circuits. Fixed Bias and Voltage Divider Bias.Transi stor
as 2-port Network.h- Parameter Equivalent Circuit. Analysis of a single-stage CE amplifier using Hybrid
Modd. Input and Output Impedance. Current, V oltage and Power Gains.



Feedback in Amplifiers: Effects of Positive and Negative Feedback on Input Impedance, Output
Impedance, Gain, Stability, Distortion and Noise.

Sinusoidal Oscillators: Barkhausen's Criterion for self-sustained oscillations. RC Phase shift oscillator,
determination of Frequency. Hartley & Colpitts Oscillators. (15 lectures)

Operational Amplifiers (Black Box approach): Characteristics of an Ideal and Practical Op-Amp. (IC
741) Open-loop and Closed-loop Gain. Frequency Response. CMRR. Slew Rate and concept of Virtual
ground.

Applications of Op-Amps: (1) Inverting and non-inverting amplifiers, (2) Adder, (3) Subtractor, (4)
Differentiator, (5) Integrator, (6) Log amplifier.

Reference Books:

Integrated Electronics, J. Millman and C.C. Halkias, 1991, Tata Mc-Graw Hill.
Electronics: Fundamentals and Applications, J.D. Ryder, 2004, Prentice Hall.
Electronic Devices & circuits, S.Salivahanan& N.S.Kumar, 39 Ed., 2012, Tata Mc-Graw Hill
OP-Amps and Linear Integrated Circuit, R. A. Gayakwad, 4™ edition, 2000, Prentice Hall
Semiconductor Devices: Physics and Technology, S.M. Sze, 2™ Ed., 2002, Wiley India

agrwdDPE

Text Books:
1. Electronics and Solid State Devices, K.C. Bali and Parminder Kaur, 2013, Visha Publishing Co.

Semester Course Code Title of Paper Hours/Week | Credit
Il BHPHY-C VII Anaog Systems and Applications 4hrs 4
- Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s) of CO <
(CO s)| PO-1 PO-2 PO-3 | PO-4 | PO-5 | PSOl1 | PSO2 PSO3
CO-1 3 3 1 2 2 3 3 3 25
CO-2 3 3 1 3 3 3 3 3 2.8
CO-3 3 3 1 3 3 3 3 3 2.8
CO-4 3 3 2 3 3 2 3 2 2.6
CO-5 3 3 1 2 3 3 3 3 2.6
Mean Overall Score 2.7
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Students will have the working experience of:

CO1: A working knowledge of fundamental physics and basic principles of thermal physics and
electronics.

CO2: The ability to identify, formulates, and solves physics problems.

CO3: The ahility to formulate, conduct, analyzes and interprets experimentsin thermal physics and
electronics.

CO4: The ability to use modern physics technigues and tools, including mathematical techniques, graphs
and laboratory instrumentation.

CO5: Thermocouples, Platinum Resistance Thermometer and el ectronic devices.

k -
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E 8§ F Thermal PhysicsLab:

1. To determine Mechanical Equivalent of Heat, J, by Callender and Barne sconstant flow

method.
. To determine the Coefficient of Therma Conductivity of Cu by Searle s Apparatus.

2
3. To determine the Coefficient of Thermal Conductivity of Cu by Angstrom s Method.
4

. To determine the Coefficient of Thermal Conductivity of a bad conductor by Lee and

Charlton s disc method.

5. To determine the Temperature Coefficient of Resistance by Platinum Resistance
Thermometer (PRT).

6. To study the variation of Thermo-Emf of a Thermocouple with Difference of
Temperature of its Two Junctions.

7. To calibrate athermocouple to measure temperature in a specified Range using
(1) Null Method, (2) Direct measurement using Op-Amp difference amplifier and to
determine Neutral Temperature.

8.Measurement of Planck s constant using black body radiation.

9. To determine Stefan s Constant.
10. To record and analyze the cooling temperature of an hot object as afunction of time
using a thermocouple and suitable data acquisition system

E 8 § Rnalog Systemsand Applications:
To study thefollowing experiments using EXpEYES-17 Kits
1. To study Ohmic and non ohmic characteristics.
2. To study the diode characteristics.
3. To study various transistor characteristics.
4. To study transistor as an amplifier.
5. To study Half wave and full wave rectifier
6. To study the diode as a clipper and clamper.
7. To study logic gates.
8. To study Colpitts oscillator.
9. To study aninverting amplifier using Op-amplifier
10. To studynon-inverting amplifier using Op-amp (741,351)

Reference Books:
Modern Digital Electronics, R.P. Jain, 4" Editi on, 2010, Tata McGraw Hill.



Basic Electronics: A text lab manual, P.B. Zbar, A.P. Mavino, M.A. Miller, 1994,

Mc-Graw Hill.
Microprocessor Architecture Programming and applications with 8085, R.S.

Goankar, 2002, Prentice Hall.

Practical Physicsby S. L. Guptaand V Kumar, 27" Edition, 2010, Pragati

Prakashan.
Text Books:
NKm® ~j 28 ~2=m7 §| £pK==] KhK=m3 a8+ £° ¢
oK =i ~ - ° -2 _ ° ~—|3~a:_Q:m:.i§li:Q_°:3
S~-8=ms3 K
P KPractical Physics by Harnam Singh and P S Hemne, S Chand Publishers.
Semester Course Code Title of Paper HoursWeek | Credit
I BHPHY-L 1l Physics Laboratory-111 8hrs 4
Mean
oﬁE:Lgr?qe% Programme Outcomes (PO s) ng{??ﬁf;gg'cs) S(;?re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO-4 | PO5 | PSO1 | PSO2 PSO3
CO-1 3 3 2 3 3 2 3 3 2.8
CO-2 2 3 1 3 3 2 3 2 24
CO-3 2 2 2 3 3 2 3 1 2.3
CO-4 2 3 1 3 3 2 3 2 24
CO-5 3 2 2 3 3 3 3 3 2.8
Mean Overall Score 25




_emev=pb =fW="-«®32~28-a~2=m] .- +8 =
E" ° £¢82 IWBHq |££--°°-- W=PM=1i £ 23 ° £+
j ~ 18«3 «=j) ~°C TM g8«E="r22_ yf
f-2£PM q-2~3=qf~j |
q-2? ~*NMM m~tz+=j ~°0Ozx\
After successful completion of the course, the student is expected to have a basic knowledge of
COL1.: Algorithms and Flowcharts
CO2: Scientific Programming i.e Fortran
CO3: Control Statements
CO4: Hands on Fortran Programming
| 32 =- o0 =NMM=j ~° 0zl =8-2 £° WP cEHUAFEtFXEN2Z £IE= F LR =
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Instruction for the Paper Setter: The question paper will consist of three sections A, B and C.
Each of sections A and B will havefour questions from respective sections of the syllabus. Section
C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each
question of sections A and B carry 10 marks. Section C will carry 30 marks.

Instruction for the candidates: The candidates are required to attempt two questions eachfrom
sections A and B, and the entire section C. Each question of sections A and B carries 10 marks
and section C carries 30 marks. Use of scientific calculatorsis allowed

pEj?8--="

Introduction: Importance of computers in Physics, paradigm for solving physicsproblems for
solution. Algorithms and Flowcharts: Algorithm: Definition, properties and development.
Flowchart: Concept of flowchart, symbols, guidelines, types. Examples. Cartesian to Spherical Polar
Coordinates, Roots of Quadratic Equation, Sum of two matrices, Sum and Product of afinite series,
calculation of sin(x) as a series, algorithm for plotting (1) lissgjous figures and (2) trgjectory of a
projectile thrown at an angle with the horizontal .

Scientific Programming: Development of FORTRAN, Basic elements of FORTRAN: Character Set,
Constants and their types, Variables and their types, Keywords, Variable Declaration and concept of
instruction and program. Operators. Arithmetic, Relational, Logica and Assignment Operators.
Expressions. Arithmetic, Relational, Logical, Character and Assignment Expressions.Fortran
Statements:/I/O Statements (unformatted/formatted), Executable and Non-Executable Statements, Layout
of Fortran Program, Format of writing Program and concept of coding, Initialization and Replacement
Logic. Examples from physics problems. (15 lectures)
PEj28-=_

Control Statements. Types of Logic (Sequential, Selection, Repetition), Branching Statements (Logical
IF, Arithmetic IF, Block IF, Nested Block IF, SELECT CASE and ELSE IF Ladder statements), Looping
Statements (DO-CONTINUE, DO-ENDDO, DO-WHILE, Implied and Nested DO Loops), Jumping
Statements (Unconditional GOTO, Computed GOTO, Assigned GOTO) Subscripted Variables (Arrays:
Types of Arrays, Dynamical memory allocation in arrays. DIMENSION Statement, Reading and Writing
Arrays), Functions and Subroutines (Arithmetic Statement Function, Function Subprogram and
Subroutine), RETURN, CALL, COMMON and EQUIVALENCE Statements), Structure, Disk I/O
Statements, open afile, writing in afile, reading from afile. Examples from physics problems.

(15 lectures)



Programming:
1. Exercises on syntax on usage of FORTRAN
2. To print out al natural even/ odd numbers between given limits.
3. To find maximum, minimum and range of a given set of numbers.
4. Calculating Euler number using exp(x) series evaluated at x=1

Reference Books:
1. Introduction to Numerical Analysis, S.S. Sastry, 5thEdn., 2012, PHI Learning Pvt. Ltd.
2. Computer Programming in Fortran 77 . V. Rajaraman (fhabl2HI).
3. Schaum s Outline of Theory and Problems of Programming with
Fortran,SLipsdutz and A Poe, 1986Mc-Graw Hill Book Co.
4. Computational Physics: An Introduction, R. C. Verma, et al. New Age
International Publishers, New Delhi(1999)
5. Afirst coursein Numerical Methods, U.M. Ascher and C. Greif, 2012, PHI Learning
6. Elementary Numerical Analysis, K.E. Atkinson, BrdEdn , 2007SS, Wiley India Edition.
Semester Course Code Title of Paper HoursWeek | Credit
Il BHPHY-SEC 1 Computational Physics Skills 2hrs 2
- Mean
Oﬁ&l:)rr?wees Programme Outcomes (PO s) Pg)g{ggﬁg:sfggcglcs) Of&é)ge <
(CO s)| PO1 | PO-2 | PO-3 | PO-4 | PO5 | PSO1 | PSO2 PSO3
CO-1 2 2 3 3 3 1 0 3 2.1
CO-2 2 1 3 2 3 1 0 3 19
CO-3 2 2 3 3 3 1 0 3 21
CcOo-4 2 1 3 2 3 1 0 3 19
Mean Overall Score 20




BHPHY-EVS. ENVIRONMENTAL AND ROAD SAFETY AWARENESS
4CREDITS: 4H (L)

Time Allowed: 3 hours Total: 100 marks
Total lectures: 50 Passmarks: 35 %
SSTheory Paper: 70 marks
Internal Assessment: 30 marks
After successful completion of the course, the student is expected to have a basic knowledge of

CO1: Importance of environmental studies and Sustai nable devel opment
CO2: Functioning of eco system and knowlegede of natural resources
CO3: Palicies of environment.

CO4: Relation of environment with human communities.

CO5: Road safety awareness

INSTRUCTIONS FOR PAPER SETTER
The question paper will consist of three sections A, B and C. Section A and B will have four questions
from the respective sections of the syllabus and will carry 10 marks each. Section C will consists of 15
short-answer type guestions which will cover the entire syllabus uniformly and will carry 30 marksin all.

INSTRUCTIONS FOR CANDIDATES
Candidates are required to attempt two questions from each section A and B and the entire section C.

Section A

Unit 1: Introduction to Environmental Studies
Multidisciplinary nature of environmental studies.
Scope and importance; Concept of sustainability and sustainable devel opment.

Unit 2: Eco System

What is an ecosystem? Structure and function of ecosystem; Energy flow in an
ecosystem: food chains, food webs and ecological succession. Case studies of the
following ecosystems:

a) Forest ecosystem

b) Grassland ecosystem

c) Desert ecosystem

d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)

Unit 3: Natural Resources. Renewable and Non Renewable Resour ces
Land resource and land use change; Land degradation, soil erosion and desertification.
Deforestation: Causes and impacts due to mining, dam building on environment, forests,
biodiversity and tribal populations.
Water: Use and over-exploitation of surface and ground water, floods, droughts,
conflicts over water (international and inter-state).
Energy resources. Renewable and non-renewabl e energy sources, use of alternate
energy sources, growing energy needs, case studies.

Unit 4: Biodiversity and Conservation
Levelsof biological diversity: genetic, species and ecosystem diversity; Biogeographic
zones of India;Biodiversity patterns and global biodiversity hot spots.
India as mega-biodiversity nation; Endangered and endemic species of India.



Threats of biodiversity: Habitat Loss, poaching of wildlife, man-wildlife conflicts,
biological invasions, Conservation of biodiversity: In-situ and Ex-situ conservation of
biodiversity.

Ecosystem and biodiversity services, Ecological, Economic, social ethical, aesthetic and
Informational value.

Section B
Unit 5: Environmental Pollution

Environmental Pollution: types, causes, effects and controls; Air, water, soil and noise
pollution.

Nuclear hazards and human health risks.

Solid waste management: Control measures of urban and industrial waste.

Pollution case studies.

Unit 6: Environmental Policies and Practices
Climate change, global warming, ozone layer depletion, acid rain and impacts on human
communities and agriculture.
Environment Laws. Environment Protection Act; Air (Prevention & Control of
Pollution) Act; water (Prevention and Control of Pollution) Act; Wildlife Protection
Act; Forest Conservation Act, International agreements. Montreal and Kyoto protocols
and Convention on Biological Diversity (CBD)
Nature reserves, tribal populations and rights, and human wildlife conflictsin Indian
Context.

Unit 7. Human Communities and the Environment
Human population growth: Impacts on environment, human health and welfare.
Resettlement and rehabilitation of project affected persons; case studies.
Disaster management: floods, earthquake, cyclones and landslides.
Environmental movements: Chipko, silent valley, Bishnois of Rajasthan.
Environmental ethics: Role of Indian and other religions and cultures in environmental
conservation.
Environmental communication and public awareness, case studies (eg. CNG vehiclesin
Delhi).

Unit8: Road safety Awar eness

Concept and significance of Road safety.
Traffic signs.

Traffic rules.

Traffic Offences and penalties.

How to obtain license.

Role of first aid in Road Safety.

Field work (Internal Assessment based on Project filein lieu of assgnments) (Equal to 5 lectures)
Vigit to an areato document environmental assets: river/forest/floralfauna, etc.
Visit to local polluted site-urban/Rural/Industrial/Agricultural.
Study of common plants, insects, birds and basic principles of identification.
Study of simple ecosystems-pond, river, Delhi Ridge etc.



Suggested Readings:

1. Carson, R. 2002. Silent Spring. Houghton Mifflin Harcourt.

2. Gadgil, M., &Guha, R. 1993. This Fissured Land: An Ecological History of India. Univ.
of California Press.

3. Gleeson, B. and Low, N. (eds.) 1999. Global Ethics and Environment, London, Routledge.

4. Gleick, P. H. 1993. Water in Crisis. Pacific Institute for Studies in Dev., Environment &
Security. Stockholm Env. Institute, Oxford Univ. Press.

5. Groom, Martha J., Gary K. Meffe, and Carl Ronald Carroll. Principles of Conservation
Biology. Sunderland: Sinauer Associates, 2006.

6. Grumbine, R. Edward, and Pandit, M.K. 2013. Threats from India s Himalaya dams.
Science, 339: 36-37.

7. Kumar, N. 2015. Environmental and Road Safety Awareness. R.D. Publications, Jalandhar.

8. McCully, P. 1996. Rivers no more: the environmental effects of dams (pp. 29-- 64). Zed
Books.

9. McNelll, John R. 2000. Something New Under the Sun: An Environmental History of the
Twentieth Century.

10. Odum, E.P., Odum, H.T. & Andrews, J. 1971. Fundamentals of Ecology. Philadelphia:
Saunders.

11. Pepper, I.L., Gerba, C.P. &Brusseau, M.L. 2011. Environmental and Pollution Science.
Academic Press.

12. Rao, M.N. &Datta, A.K. 1987. Waste Water Treatment. Oxford and IBH Publishing Co.
Pvt. Ltd.

13. Raven, P.H., Hassenzahl, D.M. & Berg, L.R. 2012. Environment. 8th edition. John Wiley
& Sons.

14. Rosencranz, A., Divan, S., & Noble, M. L. 2001. Environmental law and policy in India.
Tripathi 1992.

15. Sengupta, R. 2003. Ecology and economics. An approach to sustainable development.
Oxford University Press.

16. Sharma, P.D. 2007. Ecology and Environment. Rastogi Publication.

17. Singh, J.S., Singh, S.P. and Gupta, S.R. 2014. Ecology, Environmental Science and
Conservation. S. Chand Publishing, New Delhi.

18. Sodhi, N.S,, Gibson, L. & Raven, P.H. (eds). 2013. Conservation Biology: Voicesfrom the
Tropics. John Wiley & Sons.

19. Thapar, V. 1998. Land of the Tiger: A Natura History of the Indian Subcontinent.

20. Warren, C. E. 1971. Biology and Water Pollution Control. WB Saunders.

21. Wilson, E. O. 2006. The Creation: An appeal to save life on earth. New Y ork: Norton.

22. World Commission on Environment and Development. 1987. Our Common Future.
Oxford University Press.



Semester Course Code Title of Paper HoursWeek | Credit
i BHPHY-EVS Environmental and Road Safety ahrs 4
Awareness
. Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s) of CO
(CO s)| PO-1 PO-2 PO-3 PO-4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 2 3 3 2 0 0 3 2.0
CO-2 2 2 3 3 2 0 0 3 19
CO-3 2 2 3 3 2 0 0 3 19
CO-4 2 2 3 3 2 2 1 3 2.3
CO-5 2 2 3 3 3 0 0 3 2.0
Mean Overall Score 20
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(Credits. Theory-04,Practicals-02)
Max Marks: 100 60 hours.
Theory: 70 Timeallowed- 3 hrs
Internal Assements:30 Pass M arks 35%

CO1: Acquire knowledge about the thermodyanamics and phase equilibria.

CO2: Learn about the potentiometric, conductometric titraions and their applications.

CO3: Learn about electrochemistry and its applications.

CO4: Acquire knowledge of various functional groups like carboxylic acids, ammines, amino
acids, carbohydrates, alcohols.

CO&5: obtain an outline about the proteins, peptides and amino acids, their degradation mechanism
and identification test.

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consist of three sections: A, B and C. Sections A and B will have four
guestions each from the respective section of the syllabus and will carry 10 marks each. Section
C will consist of 10 short answer questions that will cover the entire syllabus and will be of 3
marks each.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions (Section C 9™ question being compulsory)
selecting two questions from each of A and B sections.

Section A: Physical Chemistry-2
(30 Lectures)

Solutions
Thermodynamics of ideal solutions: Ideal solutions and Raoult s law, deviations from Raoult s
law  non-ideal solutions. Vapour pressure-composition and temperature-composition curves of
ideal and non-ideal solutions. Distillation of solutions. Lever rule. Azeotropes.
Partial miscibility of liquids: Critical solution temperature; effect of impurity on partial miscibility
of liquids. Immiscibility of liquids- Principle of steam distillation. Nernst distribution law and its
applications, solvent extraction.
Phase Equilibrium
Phases, components and degrees of freedom of asystem, criteriaof phase equilibrium. Gibbs Phase
Rule and its thermodynamic derivation. Derivation of Clausius Clapeyron equation and its
importance in phase equilibria. Phase diagrams of one-component systems (water and sulphur)
and two component systems involving eutectics, congruent and incongruent melting points (lead-
silver, FeCl3-H20 and Na-K only).
Conductance
Conductivity, equivalent and molar conductivity and their variation with dilution for weak and
strong electrolytes. Kohlrausch law of independent migration of ions. Transference number and its
experimental determination using Hittorf and Moving boundary methods. lonic mobility.
Applications of conductance measurements. determination of degree of ionization of weak
electrolyte, solubility and solubility products of sparingly soluble salts, ionic product of water,
hydrolysis constant of a salt. Conductometric titrations (only acid-base).
Electrochemistry
Reversible and irreversible cells. Concept of EMF of a cell. Measurement of EMF of acell.
Nernst equation and its importance. Types of electrodes. Standard electrode potential.



Electrochemical series. Thermodynamics of areversible cell, calculation of thermodynamic
properties: G, H and Sfrom EMF data.Calculation of equilibrium constant from EMF data.
Concentration cells with transference and without transference. Liquid junction potential and salt
bridge.pH determination using hydrogen electrode and quinhydrone el ectrode. Potentiometric
titrations -qualitative treatment (acid-base and oxidation-reduction only).
Section B: Organic Chemistry-3

(30 Lectures)
Functional group approach for the following reactions (preparations & reactions) to be studied in
context to their structure.
Carboxylic acidsand their derivatives
Carboxylic acids (aliphatic and aromatic) Preparation: Acidic and Alkaline hydrolysis of esters.
Reactions: Hell Vohlard - Zelinsky Reaction.
Carboxylic acid derivatives (aliphatic): (Upto 5 carbons) Preparation: Acid chlorides,
Anhydrides, Esters and Amides from acids and theirinterconversion. Reactions. Comparative
study of nucleophilicity of acyl derivatives. Reformatsky Reaction,Perkin condensation.
(6 Lectures)
Amines and Diazonium Salts
Amines (Aliphatic and Aromatic): (Upto 5 carbons)Preparation: from alkyl halides, Gabriel s
Phthalimide synthesis, Hofmann Bromamidereaction.Reactions. Hofmann vs. Saytzeff
elimination, Carbylamine test, Hinsberg test, with HNO.,Schotten Baumann Reaction.
Electrophilic substitution (case aniline): nitration, bromination, sulphonation.
Diazonium salts:Preparation: from aromatic amines.Reactions: conversion to benzene, phenal,
dyes.
(6 Lectures)
Amino Acids, Peptides and Proteins: Preparation of Amino Acids: Strecker synthesis
using Gabriel s phthalimide synthesis.Zwitterion, Isoelectric point and
Electrophoresis.Reactions of Amino acids:. ester of COOH group, acetylation of NHzgroup,
complexationwith Cu?* ions, ninhydrin test.Overview of Primary, Secondary, Tertiary and
Quaternary Structure of proteins.Determination of Primary structure of Peptides by degradation
Edmann degradation (N-terminal) and C terminal (thiohydantoin and with carboxypeptidase
enzyme). Synthesis of simple peptides (upto dipeptides) by N-protection (t-butyloxycarbonyl and
phthaloyl) & C-activating groups and Merrifield solid-phase synthesis.
(10 Lectures)
Carbohydrates: Classification, and General Properties, Glucose and Fructose (open chainand
cyclic structure), Determination of configuration of monosaccharides, absolute configuration of
Glucose and Fructose, Mutarotation, ascending and descending in monosaccharides. Structure of
disacharrides (sucrose, cellobiose, maltose, lactose) and polysacharrides (starch and cellulose)
excluding their structure elucidation.

(8 Lectures)

Reference Books:

1. G. M. Barrow: Physical Chemistry Tata McGraw- Hill (2007).

2. G.W. Castellan: Physical Chemistry 4th Ed. Narosa (2004).

3. J.C.Kotz, P. M. Treichel, J. R. Townsend, General Chemistry, Cengage Learning India Pvt.
Ltd.: New Delhi (2009).

4. B. H. Mahan: University Chemistry, 3rd Edn. Narosa (1998).

5. R. H. Petrucci, General Chemistry, 5th Edn., Macmillan Publishing Co.: New Y ork (1985).

6. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education).

7. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).



8. Finar, I. L. Organic Chemistry (Volume 2), Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).

9. Nelson, D.L.& Cox, M. M. Lehninger s Principles of Bia@ohistry 7""Ed., W. H. Freeman.
10. Berg, J. M., Tymoczko, J. L. & Stryer, L. Biochemistry 7"Ed., W. H. Freeman

Semester Course Code Title of Paper HoursWeek | Credit
Chemistry
Solutions, Phase Equilibrium,
1 BHPHY-GEL: (a) Conductance, Electc:ochemistry 4hrs 4
& Functional Group Organic
Chemistry-I|
Mean
Oﬁ?clgrie% Programme Outcomes (PO s) Pg’f{f?ﬁ;ﬁg'cs) S((:;re
CO s
(CO s)| PO-1 PO-2 PO-3 PO-4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 2 3 1 2 3 2 2 3 2.25
CO-2 2 3 1 2 3 2 2 3 2.25
CO-3 3 3 1 2 3 2 2 3 2.37
CO-4 3 3 1 2 3 1 2 3 2.25
CO-5 3 3 1 3 3 1 2 3 2.37

Mean Overall Score 2.29
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SOLUTIONS, PHASE EQUILIBRIUM, CONDUCTANCE, ELECTROCHEMISTRY
& FUNCTIONAL ORGANIC CHEMISTR-II
PRACTICAL
Max Marks: 50 60 hours
PassMarks: 35% Timeallowed - 3Hrs
COL1: students are able to perform potentiometric titrations.
CO2: Students are able to perform conductometric titrations.
CO3: Students are able to analysis monofunctional group organic compounds.
CO4: Students learn various methods to differentiate between reducing and non reducing
sugars.
COE5: students get knowledge about methods to determine Saponification and lodine value

INSTRUCTIONSFOR THE PAPER SETTER
Candidates are required to perform two experiments. Distribution of marks will be as

under:
1. Viva-voce - 10
2. Note-book - 6
3. Experiments 34 (17 marks each, 5 marks for initial write-up
- and 12
marks for performance)
4. Total marks - 50
Section A: Physical Chemistry
1. Distribution

Study of the equilibrium of one of any reactions by the distribution method
2. Conductance
a. Determination of cell constant
b. Determination of equivalent conductance, degree of dissociation and dissociation
constant of aweak acid.
c. Perform the following conductometric titrations:
1. Strong acid vs. strong base
2. Weak acid vs. strong base
3. Potentiometry
Perform the following potentiometric titrations:

1 Strong acid vs. strong base
2. Weak acid vs. strong base
3. Potassium dichromate vs. Mohr salt

Section B: Organic Chemistry
. Systematic Qualitative Organic Analysis  of Organic Compounds
possessingmonofunctional groups (-COOH, phenoalic, adehydic, ketonic, amide, nitro,
amines) and preparation of one derivative.
. 1 Determination of the saponification value of an oil/fat.

2. Determination of the iodine value of an oil/fat
3. Differentiation between a reducing/nonreducing sugar.
Reference Books:

1. A.l. Vogd: Textbook of Practical Organic Chemistry, Prentice Hall, 5th Edn.



2. F.G.Mann & B. C. Saunders. Practical Organic Chemistry, Orient Longman, 1960.

3. B.D. Khosla: Senior Practical Physical Chemistry, R. Chand & Co.

4. Ahluwdia, V.K.& Aggarwal, R. Comprehensive Practical Organic Chemistry,

Universities Press

Semester Course Code Title of Paper HoursWeek | Credit
Chemistry
SOLUTIONS, PHASE
EQUILIBRIUM,
i BHPHY-LGEL: (a) CONDUCTANCE, ahrs >
ELECTROCHEMISTRY &
FUNCTIONAL ORGANIC
CHEMISTR-1IO
practical
Mean
Course Programme Specific Score
Outcomes Programme Outcomes (PO ) Ot?tcomes?gso s) of
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO-4 | PO5 | PSO1 | PSO2 PSO3
CO-1 3 1 1 3 3 1 1 3 2.0
CO-2 3 2 2 3 3 1 1 3 2.25
CO-3 3 2 2 3 3 1 1 3 2.25
CO-4 3 2 1 3 3 1 1 3 212
CO-5 3 2 2 3 3 1 1 3 2.25
Mean Overall Score 217




BHPHY-GEL: (b) Mathematics
Advanced Calculus
(For studentswith background in Mathematics)
Credit: 4(4H(L))
External Examination: 70
Internal Assessment: 30 Time Allowed: 3hours

After the completion of course, students will be ableto
COLl. Solve the calculations including vector valued functions and geometrical problems
related to them.
CO2. Usetools from differential equations to provide approximate or exact solutions for
problems arising in physics.
COa3. Calculate extreme values and problems related to Lagrange s Multiplier and Taylor s
formula.
CO4. Solve Double and triple integrals.
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four
guestions each of 10 marks from the respective sections of the syllabus. Sections C will consist
of one compulsory question having nine short-answer questions of 3 marks each covering the
entire syllabus uniformly.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from sections A and B and entire section
C.

Section A
V ector-val ued function and space curves. Arc length and unit tangent vector. Limit andcontinuity
of multivariablefunction. Partial derivatives. Directional derivatives,gradiant vectors and tangent
planes, Extreme values and Saddle points, Lagrange s Multiplier, Taylor s formula (Chapters 11
Sections. 11.1, 11.3, Chapter 12.1-12.3, 12.7-12.10 of Calculus andAnalytical Geometry by G.
B. Thomasand R. L. Finney, 9 Edition.

Section B
Double integrals. Fubini s Theorem without proof, Change of order of integration in double
integrals, double integralsin polar form.Triple integrasin rectangular, spherical and cylindrical
coordinates, substitution in multiple integrals. Line integrals vector fields. Path independence
and surface integrals. Divergence and Stoke s theorem (Applications only).(Chapter 13 sections
13.1-13.4, 13.6-13.7 Sections 14.1, 14.3, 14.4, 14.5, 14.7of Chapter 14 of Calculus and
Analytical Geometry by G. B. Thomas and R. L. Finnekdfion).

Suggested Readings
1. Calculus and Analytical Geometry by G. B. Thomas and R. L. FinnEglit®n).
2. Thomas Calculus, 12 Edition, Pearson, 2014.
3. Schaum s Outlines, Vector Analysis, Tata Mc@taWPublishers, 2nd Edition.
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BHPHY-GE1: (b) Mathematics

Algebra and Geometry
(For studentswithout background in Mathematics)
Credit: 4(4H(L))
External Examination: 70
Internal Assessment: 30
Time Allowed: 3hours
After the completion of course, students will be able to
COL. Solve problems involving trigonometric functions and understand complex numbers
solutions of quadratic equations.
CO2. Solve problems related to permutations, combinations and will be able to expand
Binomial, Exponential and Logarithmic Series.
CO3. Understand concept of Matrices and Determinants and will be able to solve problems
related to matrices and determinants.
CO4. Solve problems related to co-ordinate geometry and three dimensional space.

INSTRUCTIONSFOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have
four gquestions each of 10 marks from the respective sections of the syllabus. Sections C
will consist of one compulsory question having nine short-answer questions of 3 marks
each covering the entire syllabus uniformly.

INSTRUCTIONSFOR THE CANDIDATES

Candidates are required to attempt two questions each from sections A and B and entire
section C.

Section A
Review of trigonometric functions, sum and product formulae for trigonometric
functions, Trigonometric Equations. [Scope as in Chapters 3 of a Textbook Mathematics for
Class X1,NCERT.]Complex Numbers and Quadratic Equations, Permutations and combinations,
Binomial Theorem, sequences and series. Exponential and Logarithmic series.[Scope as in
Chapters 5,7,8, 9, Appendix 1 of a Textbook Mathematics for Class XI,NCERT.]

Matrices, Operations on Matrices, Determinants, singular and non-singular matrices, Adjointand
inverse of a matrix [Scope as in Chapters 3, 4 of a Text book- Mathematics for Class
XII,NCERT .Part I]

Section B
Co-ordinate Geometry: Rectangular Coordinate system. Straight lines. Circles and family
ofcircles. Parabola, Ellipse and Hyperbola-their equations in standard form. [Scope as in
Chaptersl0, 11 of aTextbook- Mathematics for Class XI, NCERT.]

Three dimensional space, Coordinates of apoint in three dimensional space. Distance betweentwo
points. Section Formula [Scope as in Chapter 12 of a Text book Mathematics  for
ClassX1,NCERT ]

Suggested Readings
1. Mathematics, A Text book for Class X| and X1, NCERT, 2003 New Delhi.
2. Thomas Calculus, 12 Edition, Pearson, 2014.
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BHPHY-GEI: (c) Computer Science
Programming Using C
CREDIT 5: 4H(L) + 2H(P)

MaxMarks: 100 Timeallowed -3hrs
External:70 Pass Marks.35%
Internal Assessment: 30

After completion of this course students will ableto

CO1: Develop efficient algorithms for solving a problem

CO2: Understand the basic terminology used in computer programming.

CO3: Foundation for the higher level of programming languages.

CO4: Develop confidence and ability for learning needed for Computer language

Instructionsfor Paper Setter/Examiner

The question paper will consist of three sections A, B & C. Section A and B will have four questions
each from respective unit of the syllabus carrying 10 marks for each question. Section C will have
10 short answer type questions, carrying total 30 marks, which will cover the entire syllabus
uniformly.

fa22°3;2§-a+=08-°="~2¢8§¢~2¢£
Candidates are required to attempt two questions each from the sections A & B of the question
paper and the entire section C.

pb  qtl k
Fundamentalsof C: Introduction, Historical Evolution, Problem Solving Process, General structure
of ¢ program, Preprocessor Directives, Character Set, Keywords, Identifiers, Constants, Variables,
Rulesfor defining variables, Data types.
Operators and expressions. Arithmetic, Relational, Logical, Assignment, Conditional, Unary,
Bitwise, Comma Operators, Expressions, Type Conversion, Operator Precedence and Associativity,
Library functions, Input/output Statements. Formatted and Unformatted.
Control Statements: Decision Control statements - if, if-else, nested if else, else-if ladder, switch
statement, Jumping Statements - break statement, continue statement, goto statement, Loops Control
Statements - while, for, do-while, nested loops.
Functions: Need of Function, Declaration and Prototype, Definition and calling Function, Methods
of Parameter Passing- Call by Value and Call by Reference, Recursion. Storage Classes - Automatic,
Static, Register and External.

pb  qfl k
Array: Definition, Declaration, Initialization, Types of Array, One Dimensional Array, Multi-
Dimensional Array, Strings - Input/Output of Strings, String Handling Functions (strlen, strcpy,
strcmp, strcat and strrev), Table of Strings.
Structure and Union: Definition and Declaration, Using Structure, Array in Structure, Array of
Structure, union, Difference between Structure and Union.
Pointer: Definition, Pointer Declaration, Pointer Arithmetic, Pointer and Array, Pointer and
Function, Pointer and Structure.
FileHandling: Opening and Closing of files, Input/ Output operation on files, Text and Binary Files.

+



P2 ¥¥£+2£¢C=0£~C8-¥+W

1. Y. Kanetkar,"Let Us C", BPBPublications

2. E. Balagurusamy, "Programming in C", Tata McGrawHill.

3. Kamthane, "Programming with ANS and Turbo C", PearsonEducation
4. Dennis Ritchie, "The C Programming Language”, PrenticeHall.

Semester | Course Code Title of Paper Hours/Week | Credit
mput i

i BHPHY-GEI oRoc Computer SGence | ahrs 4
Mean

83?535% Programme Outcomes (PO s) ggg gmr::(gpsegﬁg) S;:ore
CO s

(CO s) [PO1 [PO-2 [PO-3 |PO4 |PO-5 |PSO1l |PSO2 | PSO3

CO-1 3 3 1 3 3 1 1 2 212

CO-2 3 3 3 2 2 2 1 1 212

CO-3 3 3 3 2 2 2 1 1 212

CO-4 3 3 3 2 2 2 1 1 212

Mean Overall Score 212




BHPHY-LGEI: (c) Computer Science
SOFTWARE LAB-I11 (BASED ON BHMTH-304)

Maximum Marks;:50Minimum Pass M arks: 35%
Internal Assessment: 15 Maximum Time: 3Hours
After completion of this course students will ableto

CO1: Develop efficient algorithms for solving a problem

CO2: Understand the basic terminology used in computer programming.

CO3: Foundation for the higher level of programming languages.

CO4: Develop confidence and ability for learning needed for Computer language

The breakup of marks for the practical will be as under: -

VivaVoce(External Evaluation) 15Marks
L abRecord,ProgramDevel opmentandExecution(External Eval uation)
20 Marks

Thislaboratory course will comprise of exercisesto supplement what islearnt
under paper Programming Language Using C

CoOoNOUMWDNE

To convert temperature from Fahrenheit to Celsius.

To find simple interest and compound interest.

To check whether the given number is even number or odd.

To accept three numbers and find the largest among them.

To find factorial of a number.

To check whether a number is prime or not.

To print al the Armstrong numbers between any 2 given limits.
To find largest element in an array.

To check whether a string is a Palindrome.

. To perform matrix addition.

. To perform matrix multiplication.

. To swap two numbers using function.

. Tofind the factorial of a number using Recursion.

. To find the nth Fibonacci number using Recursion.

. To create an employee structure and display the same.

. Write afunction to swap two numbers using pointers.

. Create afile and store somerecordsinit. Display the contents of the same.

Count numbers of characters, words and linesin thefile.



Semester | Course Code Title of Paper Hours/Week | Credit
i BHPHY-LGEI: (c) Computer Science anrs >
SOFTWARE LAB-III
Mean
gﬁt‘éz?n% Programme Outcomes (PO s) grgg gmr;s(ggegﬁg) Zﬁ:ore
CO s
(CO s) [PO1 [(PO-2 [PO-3 |PO4 |PO5 |PSO1 |PSO2 | PSO3
CO-1 3 3 1 3 3 1 1 2 2.12
CO-2 3 3 3 2 2 2 1 1 212
CO-3 3 3 3 2 2 2 1 1 212
CO-4 3 3 3 2 2 2 1 1 212
Mean Overall Score 212




BHPHY- GE I: (d) Music (Vocal)
PAPER-A
HISTORICAL AND THEORETICAL STUDY OF INDIANMUSIC
Max Marks: 50
(36 marksexternal paper +14 marks assessment)
Internal Assessment: 14 Marks
(M ST = 06 marks, Assignment=05 Attendance = 03 marks)
PassMarks: 35% Timeallowed: 3 hours
Total Credits: 03
1 Credit=1Hour
After Successful Completion of the Course, The Student is expected to
CO1 tolearn basic Technicalities of Music
CO2 role of music in living a hedlthy life
CO3 explanation of various musical terms such as Alaap and Taan; Its Existence in Science and music.
CO4 Enhance the Skills on professional fronts
COS5 regpect cultural diversity in performing arts
INSTRUCTIONSFOR THE PAPER-SETTER

(1) The question paper will consist of three sections: A, B, & C. Section A & B will have four questions

from the respective sections of the syllabus and will carry 05 marks each. Section C will consist of 08

objective/short type questions which will cover the entire syllabus uniformly and will carry 16 marks

inal.
(i) While sending the syllabus to Paper Setter for theory paper the syllabus prescribed for Practical Paper

should also be sent.

INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt two questions each from the sections A & B and the entire Section C is
compulsory.

SECTION A
() Historical development of Indian Music during the period of 15th century to
17th century.
(i) Origin and development of the Khyal Gayan Shailee.
(iii) Definition of the following:Nyas ,Apnyas, Grah, Ansh, Alptva, Bahutva.
(>iv) Definition, concept & importance of Alap and Taan.
(V) Biographica sketches and contribution of the following great maestros:
(@) Ustad Faiyaz Khan
(b) Swami Harivallabh
(c) Pandit Jasrg
SECTION B
(vi)  Main characteristics of Folk Music of Punjab
(vii) Contribution of Sri Guru Arjan Dev ji to Gurmat Sangeet
(viii)  Description and notation of following Raags (Khayals):
(i) Raags: Bhairav, Bhimplas.
(ix) Description of following Taals with its Ekgun and DugunL ayakaries:
(i) TaalsEk Taal, Char Taal.
x) Elementary Knowledge of the following Raags :Gunkali, Dhanasri.

SECTION C
This Section will consist of short answer type questions from Section A and Section B as mentioned in
instructions.



Semester Course Code Title of Paper Hours/Week | Credit
Music (Vocal)
Historical And Theoretical Study Of Indian
Il BHPHY- GE |: (d) | Music 4hrs 4
Mean
Score
Course of
Outcomes Programme Outcomes (PO s) | Programme Specific Outcomes(PSO| CO s
PO- | PO-
(CO s)| 1 2 PO-3 | PO-4 PO-5 PSO1 PSO2 PSO3
CO-1 3 3 3 3 3 3 2 1 2.5
CO-2 2 2 2 2 2 2 2 1 2.1
CO-3 3 3 3 3 3 3 2 1 2.5
CO-4 3 2 3 3 2 2 1 1 2.5
CO-5 3 3 2 3 3 2 1 1 2.5
Mean Overall Score 2.4




BHPHY- LGE I: (d) Music
STAGE CUM VIVA
PAPER- B

Max Marks: 50
(36 marks external paper +14 marks assessment)
Internal Assessment: 14 Marks
(M ST = 06 marks, Assignment=05 Attendance = 03 marks)
Pass Marks: 35% Timeallowed: 20 minutes
Total Credits: 02
1 Credit=1Hour
After Successful Completion Of the Course, The Student is expected to
CO1 tolearn basic Technicalities of Stage and performance
CO2 to correlate Science with music as a part of Meditation
CO83 be a part of Traditional, religious and cultural discourse
CO4 have acommand over language, speech and social relevance of interdisciplinary studies
CO5 have the practical knowledge about various forms of Performing Arts.
INSTRUCTIONS FOR THE EXAMINERS

() The Examination will be conducted by a Board of Examiners consisting of Head of the
Department/nominee, internal teacher and external expert.

(i) There should not be more than 8 students in a batch for examination.

(iii) Harmonium may also be allowed as an accompani ment.

INSTRUCTIONS FOR THE CANDIDATES

1 One Vilambit Khayal in any one of the Raags prescribed in the syllabus with Alaps and Taans.

10
2. One Drut Khaya in each of the following Raags along with singing of their notations:Bhairav,
Bhimplas
8
3. Singing of one Shabad or Bhajan with Harmonium. 7
4, Ability to demonstrate the following Taals with their Ekgun and Dugunlayakaries:
Ek taal, Char Taal 5
5. Aroh, Avroh , Pakar of the following Raags :
Gunkali , Dhanasri 6

BOOKSRECOMMENDED FOR THEORY & PRACTICAL PAPERS

Harish Chander Srivastava: Rag Parichya Part |, 11&I11 .

V.S Nigam, Sangeet Kaumudi, IV, Punjabi University, Patiala.

Laxmi Narayan Garg, Hamare Sangeet Ratan, Sangeet Karyala, Hathras
Mrs. Veena Mankaran: Sangeet Sar (Part )

Dr. Manmohan Sharma: Tabla Vadan Part- 11, Punjabi University, Patiala.
Prof. Tara Singh, Surjit Kaur: Vadan Kala, Punjabi University, Patiala.
Gurmat Sangeet (Vishesh Ank), Amrit Kirtan Trust, 422, 15-A, Chandigarh.
Gurmat Sangeet (Vishesh Ank)VismadNad,G.G.K, ParkashanJavadhi Kalan Ludhiana:
Dr. Gurnam Singh: Punjabi Sangeetkar, Punjabi University, Patiala.

10. Dr. Gurnam Singh, Sangeet Nibandhavli, Punjabi University, Patiala.

11. Dr. Devinder Kaur: Sangeet Roop Part I1.

12. SharatchandraPranjpe: Sangeet Bodh
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Semester Course Code Title of Paper Hour s/Week Credit
Music
Il BHPHY -LGEI: (d) Stage Cum Viva 4hrs 4
Mean
Course Programme Specific Score of
Outcomes Programme Outcomes (PO s) Outcomes(PSO s) CO s
PO- PO-
(CO s)|PO-1|[PO-2| 3 [PO4| 5 |[PSO1|PSO2 PSO3
CO-1 2 1 1 2 1 2 2 1 2
CO-2 2 1 1 1 1 2 1 2 1.9
CO-3 3 2 1 1 2 3 2 1 2.5
CO-4 2 3 2 2 1 2 1 2 2.5
CO-5 3 1 2 1 1 3 1 1 2
Mean Overall Score 2.1




BHPHY- GE I: (e) Economics
GENERIC ELECTIVE FOR NON-ECONOMICSHONOUR STUDENTS
INDIAN ECONOMY-I
Course Description
Using appropriate analytical frameworks, this course reviews major trends in economic indicators
and policy debates in India in the post-Independence period, with particular emphasis on paradigm
shifts and turning points.

Tota Marks: 100 Pass Marks: 35%
External Assessment: 70 Time Allowed: 3 hours
Internal Assessment: 30 Credits: 5(4L+1T)

After completion of this course the students shall be able to

COL1: Understand and apply the knowledge to examine the devel opment of Indian economy in the era

of globalization and able to evaluate.

CO2: The students will be able to examine various agricultural, industrial, territory and foreign
policies.

CO3: Understanding of macroeconomic mechanism will strengthen the student s knowledge to apy
in economic problems of the nation.

CO4: The study of the course will be helpful to understand the working of public and private sector
organization in the economic development of the nation.

COS5: The students will able to research the challenges faced by rural economy of the country.

INSTRUCTIONS FOR THE PAPER-SETTER
The question paper will consist of three sections: A, B and C. Sections. A and B will have
fourquestions each. Each question shall carry 10 marks. Section C will consist of 10 short answertype
guestions which will cover the entire syllabus uniformly and will carry 30 marks in all. Each short
answer type question will carry 3 marks. The candidates are required to give answer of each short
type question in about 100 words.
INSTRUCTIONS FOR THE CANDIDATE
Candidates are required to attempt two questions each from the sections A and B and the entire
Section C. The candidates are required to giveanswer of each short type questionsin about 100 words.
UNIT-I
Economic Development since Independence: State the main features of Indian economy at
Independence. Changes in the structure of the Indian economy. Adoption of Planning in India
Objectives and Strategy and evaluation of Planning in India and appraisal of NITI Aayog .
Economic Reforms in India: Economic Reforms 1991. Features of Economic Reforms and
Structural Adjustment Programme: Liberalization, Privatization and Globalization.
UNIT I
Agricultureandits Development in I ndia: Featuresof Indian Agriculture. New Agricultural Strategy
in India (Green Revolution). Economic Liberalization and Indian Agriculture.
I ndustry and Public sector in India: Phases of Industrial Growth in India, Appraisal of the Industrial
Policy resolution of 1991. Performance of Public and Private Sector in India.
RECOMMENDED READINGS
1. Ahluwalia, I. J.,.& Little, I. M. D. (Eds.). (1998). India s economic reforms and development:
Essays for Manmohan Sngh. New Delhi, India: Oxford University Press.
2. Datt. R& Sudharam, KP.M: Indian Economy, S. Chand & Co.
3. Dhar P.K. (2016). Indian Economy- Its growing dimensions. New Delhi: Kalyani Publishers.
4. Jagdish,N. Bhagwati & Sukhemony Chakravarty: Contributions to Indian Economic Analysis: A
survey.
5. Nayak, P. (Ed.). (2015). Economic development of India. New York, NY: Routledge.
6. Jalan, B. (1992). The Indian economics problems and prospects. New Delhi,India: Viking.
7. Mishra and Puri (2019) Indian Economy, 37" Revised Edition. Himalaya Publishing House,
Mumbai.
SUPPLEMENTARY READINGS



1. Byres, T. J. (ed). (1998). The Indian economy: Major debate since independence. NewDelhi, India:
Oxford University Press.

2. Economic and political weekly.(Variousissues). Mumbai, India: Sameeksha Trust.

3. Surg B. Gupta: Monetary Economics-Institutions, Theory and Policy. S.Chand and Company Ltd.
Delhi, 2003

4. Lucas, E. B. & Papanek, G. F. (Eds.).(1988). The Indian economy recent devel opment andfuture
prospects.Oxford, England: Oxford University Press

5.Musgrave, R.A (1959), The Theory of Public Finance, McGraw Hill Kogakhusa, Tokyo.
6.Brahmananda, P. R.,& Panchmukhi, V. R. (Eds.). (1987). The development process of Indian
economy. Bombay, India: Himalaya Publishing House.

Semester Course Code Title of Paper HoursWeek | Credit
" BHPHY- GE I: (e) Indian Economy-I 4hrs 4
Mean
OﬁE;Lgrfwees Programme Outcomes (PO s) Pg)gtrfgnn%esfggcglcs) S((:)?re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 2 2 3 2 3 2 1 2.25
CO-2 3 2 2 3 2 3 3 3 2.63
CO-3 3 2 1 3 2 3 2 3 2.38
CO-4 2 2 2 3 1 2 2 2 2.00
CO-5 2 2 2 3 2 2 2 2 221

Mean Overall Score 2.29
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On successful completion of the course students would have grasped the knowledge of
CO1: Complex Analysis
CO2: Cauchys Riemann conditions
CO3: Integral Transforms
CO4: Laplace Transforms
CO5: Applicationsto Laplace Transforms
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Instruction for the Paper Setter: The question paper will consist of three sections A, B andC. Each
of sections A and B will have four questions from respective sections of the syllabus. Section C will
have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question
of sections A and B carry 10 marks. Section C will carry 30 marks.

Instruction for the candidates: The candidates are required to attempt two questions eachfrom
sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and
section C carries 30 marks. Use of scientific calculatorsis allowed

pEj 8- -
Complex Analysis. Brief Revision of Complex Numbers and their Graphical Representation. Euler's
formula, De Morvie'stheorem, Roots of Complex Numbers. Functions of Complex Variables.Analyticity
and Cauchy-Riemann Conditions.Examples of analytic functions. Singular functions: poles and branch
points, order of singularity, branch cuts. Integration of a function of a complex variable.Cauchy's

Inequality.Cauchy s Integral formulSimple and multiple connected region.Laurent and Taylor s

expansion.Residues and Residue Theorem. Application in solvingDefinite Integrals.
(15 lectures)

Integrals Transforms:

Fourier Transforms; Fourier Integral theorem. Fourier transform of trigonometric, Gaussian, finite wave
train & other functions. Representation of Dirac delta Function as a Fourier Integral. Fourier transform of
derivatives, Inverse Fourier transform, Convolution theorem. Properties of Fourier transforms
(trandation, change of scale, complex conjugation, etc.). Three dimensional Fourier transforms with
examples. Application of Fourier Transforms to differential equations. One dimensional Wave and
Diffusion/Heat Flow Equations. (15 lectures)

pEij2a8g- -

Laplace Transforms. Laplace Transform (LT) of Elementary functions. Properties of LTs: Change of

Scale Theorem, Shifting Theorem. LTs of 1% and 2™ order Derivatives and Integrals of Functions,
Derivatives and Integrals of LTs. LT of Unit Step function, Dirac Delta function, Periodic Functions.

Convolution Theorem. Inverse LT. Application of Laplace Transforms to 2" order Differential

Equations: Damped Harmonic Oscillator, Simple Electrical Circuits, Coupled differential equations of ihe
order. Solution of heat flow along infinite bar using Laplace transform. (30 lectures)



ReferenceBooks:

1. Anintroduction to ordinary differential equations, E.A. Coddington, 2009 PHI

learning

2. Essentia Mathematical Methods, K.F. Riley & M.P. Hobson, 2011, Cambridge
Univ. Press.
3. Mathematical Physics, H. K. Das and Dr. Rama Verma, S Chand 2018
Text Books:
1. Mathematical Physics, Satyaparkash, Sultan Chand and Sons, 2021.
2. Mathematical Physicsby B. S. Rajput , 2017, Pragati Prakashan
Semester Course Code Title of Paper Hours/Week | Credit
A\ BHPHY-C VIII Mathematical Physics-lI 4hrs 4
Mean
Course Programme Specific Score
Outcomes Programme Outcomes (PO s) Outcomes(PSO s) of
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO-4 PO-5 PSO1 PSO2 PSO3
CO-1 3 3 1 2 1 3 2 1 2.0
CO-2 2 3 1 2 1 3 3 1 2.0
CO-3 3 3 1 2 1 3 2 1 2.0
CO-4 3 3 1 2 1 3 3 2 2.3
CO-5 3 3 2 3 3 3 3 2 2.8
Mean Overall Score 2.2
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After successful completion of the course, the student will be able to understand

CO1.: Basics of Quantum Mechanics

CO2: Uncertainty Principle and its applications

CO3: Operators, Eigen functions and Schrodinger wave eguation.
CO4: Basics of Laser Physics

CO5: Typesof Lasers

| 32 =-o0=NMM=j ~° O%| =82 £° FEL£XE+R £L = LLAH 3G /-0
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Instruction for the Paper Setter: The question paper will consist of three sections A, B andC.
Each of sections A and B will have four questions from respective sections of the syllabus.
Section C will have 10 short answer type questions, which will cover the entire syllabus
uniformly. Each question of sections A and B carry 10 marks. Section C will carry 30 marks.

Instruction for the candidates: The candidates are required to attempt two questions
eachfrom sections A and B, and the entire section C. Each question of sections A and B carries
10 marks and section C carries 30 marks. Use of scientific calculatorsis alowed

pEi? 8- -
Planck s law, BlackbodyRadiation: Quantum theory of Light; Fhativic effect and Compton
scattering. De Broglie wavelength and matter waves; Davisson-Germer Experiment.Wave description
of particles by wave packets.Group and Phase vel ocities and relation between them. Wave function and
wave amplitude. Physical interpretation of a wave function. Wave-particle duality, Heisenberg
uncertainty principle (Uncertainty relations involving Canonical pair of variables): Estimating
minimum energy of a confined particle using uncertainty principle; Energy-time uncertainty principle.
(20 lectures)
Basic introduction of Operators, Momentum and Energy operators, Expectation value of position,
momentum and energy, Eigen functions and eigen values, Orthogona systems, Normalization
stationary states (10 lectures)

pEi?§- -
Nuclear Physics: Size and structure of atomic nucleus, Atomic mass, atomic weight, Isotopes, 1sotones
and Isobars, Mirror Nuclei, Units and Dimensions in Nuclear Physics. Fermi, electron volt, am.u.NZ
Curve, Impossibility of an electron being in the nucleus as a consequence of the uncertainty principle,

Importance and Nature of Nuclear Force, Basic nuclear reactions. Fusion and Fission, Slow and fast
neutrons. (10)

Lasers. Absorption and emission of Radiations,Met stable state and Population Inversion,Pumping
Mechanisms, Einstein s Theory of Radiations,Tlheed and Four-Level Lasers (Qualitative
study),Ruby Laser and He-Ne Laser, Semi-conductor laser, CO laser, applications of lasers in
Medical Science, Defence, Industry, Scientific Research etc. (20 lectures)

Reference Books:

1. Concepts of Modern Physics, Arthur Beiser, 2002, McGraw-Hill.



2. Introduction to Quantum Mechanics, David J. Griffith, 2005, Pearson Education

3. Physicsfor scientists and Engineers with Modern Physics, Jewett andSerway, 2010,
Cengage Learning.

4. Quantum Mechanics. Theory & Applications, A.K.Ghatak& S.L okanathan, 2004, Macmillan

Text Books;

1. Modern Physics, J.R. Taylor, C.D. Z&firatos, M.A. Dubson, 2004, PHI Learning.
2. Theory and Problems of Modern Physics, Schaum's outline, R. Gautreau and W.

Savin, 2"%Edn, Tata McGraw-HillPublishing Co. Ltd.

Semester Course Code Title of Paper HoursWeek | Credit
v BHPHY -CIX Elements of Modern Physics 4hrs 4
Mean
Oﬁggﬁ; Programme Outcomes (PO s) Pg)g{ggnrrrrss%gzcglcs) S((:)?re
CO s
(CO s)| PO1 | PO-2 | PO-3 | PO4 PO-5 PSO1 PSO2 PSO3
CO-1 3 3 1 3 3 2 1 3 24
CO-2 3 3 1 3 3 2 1 1 21
CO-3 3 3 1 2 3 3 0 3 2.3
CO-4 3 3 2 3 3 1 2 3 25
CO-5 3 3 2 3 3 1 2 3 25
Mean Overall Score 24
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After successful completion of the course, the student is expected to

COL1: have a basic knowledge of CRO.

CO2: acquire knowledge about integrated circuits.

CQO83: acquire knowledge about Digital circuits

CO4: know about various methods of Boolean algebra

CO5: know about Arithmetic circuits, Sequential circuits and Timers.

| 32 =-0=NMM=j ~° O]l =82 £° FLEXE£FRLELE L EHIAHFE
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Instruction for the Paper Setter: The question paper will consist of three sections A, B and
C. Each of sections A and B will have four questions from respective sections of the syllabus.
Section C will have 10 short answer type questions, which will cover the entire syllabus
uniformly. Each question of sections A and B carry 10 marks. Section C will carry 30 marks.

Instruction for the candidates: The candidates are required to attempt two questions each
from sections A and B, and the entire section C. Each question of sections A and B carries 10
marks and section C carries 30 marks. Use of scientific calculatorsis alowed

pPE£i28--="

Integrated Circuits (Qualitative treatment only): Active & Passive components. Discrete components.
Wafer Chip. Advantages and drawbacks of ICs. Scale of integration: SSI, MSI, LSl and VLS| (basic
idea and definitions only). Classification of ICS. Examples of Linear and Digita ICs.

Digital Circuits: Difference between Analog and Digital Circuits. Binary Numbers. Decimal to Binary
and Binary to Decimal Conversion. BCD, Octal and Hexadecimal numbers. AND, OR and NOT Gates
(realization using Diodes and Transistor). NAND and NOR Gates as Universal Gates. XOR and XNOR
Gates and application as Parity Checkers. (15 lectures)

Boolean algebra: De Morgan's Theorems. Boolean Laws. Simplification of Logic Circuit using
Boolean Algebra. Fundamental Products.ldea of Minterms and Maxterms. Conversion of a Truth table
into Equivalent Logic Circuit by (1) Sum of Products Method and (2) Karnaugh map.

Data processing cir cuits. Basic idea of Multiplexers, De-multiplexers, Decoders, Encoders.
(20 lectures)

PE£i?8--=_

Arithmetic Circuits: Binary Addition. Binary Subtraction using 2's Complement. Half and Full
Adders. Half & Full Subtractors, 4-bit binary Adder/Subtractor.

Sequential Circuits: SR, D, and JK Flip-Flops. Clocked (Level and Edge Triggered) Flip-Flops. Preset
and Clear operations. Race-around conditionsin JK Flip-Flop. M/S JK Hip-Flop.
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Timers: IC 555; block diagram and applications: Astable, monostable and bistable multivibrator.

Shift registers: Serial-in-Serial-out, Serial-in-Parallel-out, Parallel-in-Serial-out and Parallel-in-
Parallel-out Shift Registers (only up to 4 bits).

Counters (4 bits): Ring Counter. Asynchronous counters, Decade Counter. Synchronous Counter

Computer Organization: Input/Output Devices. Data storage (idea of RAM and ROM). Computer
memory. Memory organization & addressing. Memory Interfacing. Memory Map.

Intel 8085 Microprocessor Architecture: Main features of 8085. Block Diagram Components. Pin-
out diagram. Buses. Registers. ALU. Memory. Stack memory. Timing & Control circuitry. Timing
states. Instruction cycle, Timing diagram of MOV andM V1.

Introduction to Assembly Language: 1 byte, 2 byte & 3 byte instructions. (30 lectures)

Refer ence Books:

Digital Principles and Applications, A.P. Malvino, D.P. Leach and Saha, 7 Ed., 2011,
Tata McGraw

Fundamentals of Digita Circuits, Anand Kumar, Z"dEdn, 2009, PHI Learning Pvt. Ltd.
Digital Circuits and systems, Venugopal, 2011, Tata McGraw Hill.

Text Books:

Digital Systems: Principles & Applications, R.J. Tocci, N.S.Widmer, 2001, PHI Learning
Digital Electronics, S.K. Mandal, 2010, 1% edition, McGraw Hill

Microprocessor Architecture Programming & applications with 8085, 2002, R.S. Goankar,
Prentice Hall.

Semester Course Code Title of Paper Hours/Week | Credit
v BHPHY CX Digital Systems and Applications 4hrs 4
Mean
Oﬁgzltj)rriees Programme Outcomes (PO s) Pgl?{?gnnqq:s?ggcglcs) S((:)c;re
CO s
(CO s)| PO-1 | PO-2 | PO-3 PO-4 PO-5 PSO1 PSO2 PSO3
CO-1 3 3 1 3 3 1 3 3 25
CO-2 3 3 1 3 3 1 3 3 25
CO-3 3 3 2 3 3 2 3 3 2.8
CO-4 3 3 1 3 3 1 3 3 25
CO-5 3 3 1 3 3 1 3 3 25
Mean Overall Score 2.6




_emelN fs=mevpf p=irJflso~ql ov
E obafgpW=QF

] ~ 18«3 «=) ~°©+xtW=NMM=ESM=i £j23°£+F
Students will have the working experience of :

CO1: Experiments based on Elements of Modern Phyiscs
CO2: Experiments based on Digital Systems

CO3: Knowledge of laboratory instruments.

CO4: logic tables

CO®5: Electrical Devices

k-2£W=p23¢E£-2+t=%]-32¢=®E£°0-°«=08 £=0®°~j28j~2
~~¢=-a8¥8§2~a=p. 2 £«xK
mo~iz§i~a: ~i£¢:"':ba£«£—|2i:-0:j-¢£°—.:m:

1. Measurement of Planck s constant using black body radiation andigibct
2. Photo-electric effect: photo current versus intensity and wavelength of

light; maximum energy of photo-electrons versus frequency of light

To determine work function of material of filament of directly heated
vacuum diode.

To determine the Planck s constant using LEDs of at least 4 different colours.
To determine the wavel ength of H-alpha emission line of Hydrogen atom.

To determine the ionization potential of mercury.

To determine the absorption linesin the rotational spectrum of lodine vapour.
To determine the value of e/m by (a) Magnetic focusing or (b) Bar magnet.

To show the tunneling effect in tunnel diode using I-V characteristics.

10 To determine the wavelength of laser source using diffraction of single dlit.

11. To determine the wavelength of laser source using diffraction of double dlits.

12. To determine (1) wavelength and (2) angular spread of He-Ne laser using

plane diffraction grating

w
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Practical based on Digital Systems:

To measure () Voltage, and (b) Time period of a periodic waveform using CRO.
To test aDiode and Transistor using a Multimeter.

To design aswitch (NOT gate) using atransistor.

To verify and design AND, OR, NOT and XOR gates using NAND gates.

To design a combinational logic system for a specified Truth Table.

To convert a Boolean expression into logic circuit and design it using logic gate ICs.
Half Adder, Full Adder and 4-bit binary Adder.

Half Subtractor, Full Subtractor, Adder-Subtractor using Full Adder 1.C.

To build Flip-Flop (RS, Clocked RS, D-type and JK) circuits using NAND gates.

10 To build K Master-slave flip-flop using Flip-Flop ICs

©CoN OO~ WDNPRE

Reference Books:
1. Modern Digital Electronics, R.P. Jain, 4" Editi on, 2010, Tata McGraw Hill.



2. Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1994,
Mc-Graw Hill.
3. Microprocessor Architecture Programming and applications with 8085, R.S. Goankar,

2002, Prentice Hall.
4. Practical Physicsby S. L. Guptaand V Kumar, 27" Edition, 2010, Pragati Prakashan.

Text Books:
NKm® ~j28j~28=m} -+£8j++= . ="KiK*°-°~]=pK
oKy =i ~ -°~2-°.:j~—.3~a:-n:m: i§ii:0-°
aKmKh| ~=-¢£2p~2] =NVURI =s~=-8=m3 K
P KPractical Physics by Harnam Singh and P S Hemne, S Chand
Publishers.
Semester Course Code Title of Paper HoursWeek | Credit
v BHPHY LIV Physics Laboratory-1V 4hrs 4
Mean
Oﬁggﬁ; Programme Outcomes (PO s) ng{ggnnr?:s?ggcglcs) S((:)?re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO4 PO-5 PSO1 PSO2 PSO3
CO-1 3 3 1 3 3 1 3 3 25
CO-2 3 3 1 3 3 1 3 3 25
CO-3 3 3 2 3 3 2 3 3 2.8
CO-14 3 3 1 3 3 1 3 3 25
CO-5 3 3 1 3 3 1 3 3 25
Mean Overall Score 2.6
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After successful completion of the course, the student will be able to understand

COL.: Basics of measuring instruments like multimeter, voltmeter
CO2: Cathode Ray Oscilloscope

CO3: Signal Generators and Instruments

CO4: Impedence Bridges

CO5: Digital Instruments
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Instruction for the Paper Setter: The question paper will consist of three sections A, B andC.
Each of sections A and B will have four questions from respective sections of the syllabus.
Section C will have 10 short answer type questions, which will cover the entire syllabus
uniformly. Each question of sections A and B carry 10 marks. Section C will carry 30 marks.
(Paper should be set from the theory part only and not from the Lab part)

Instruction for the candidates: The candidates are required to attempt two questions
eachfrom sections A and B, and the entire section C. Each question of sections A and B carries
10 marks and section C carries 30 marks. Use of scientific calculatorsis allowed

pPE£i?8--="

This course is to get exposure with various aspects of instruments and their usage through hands-on
mode. Experiments listed below are to be done in continuation of the topics.

Basic of Measurement: Instruments accuracy, precision, sensitivity, resolution rangeetc. Errors in
measurements and loading effects. Multimeter: Principles of measurement of dc voltage and dc
current, ac voltage, ac current and resistance. Specifications of a multimeter and their significance.

Electronic Voltmeter: Advantage over conventional multimeter for voltagemeasurement with
respect to input impedance and sensitivity. Principles of voltage, measurement (block diagram
only). Specifications of an electronic Voltmeter/ Multimeter and their significance.

AC millivoltmeter: Type of AC millivoltmeters: Amplifier- rectifier, and rectifier- amplifier.
Block diagram ac millivoltmeter,specifications and their significance.

Cathode Ray Oscilloscope: Block diagram of basic CRO. Construction of CRT,Electron gun,
electrostatic focusing and acceleration (Explanation only no mathematical treatment), brief
discussion on screen phosphor, visual persistence &chemical composition. Time base operation,
synchronization. Front panel controls. Specifications of a CRO and their significance.

Use of CRO for the measurement of voltage (dc and ac frequency, time period.Special features of
dual trace, introduction to digital oscilloscope, probes. Digital storage Oscilloscope: Block diagram
and principle of working. (15 lectures)



PEi?28-~=_
Signal Generatorsand AnalysisInstruments: Block diagram, explanation and specifications of
low frequency signal generators. Pulse generator, and function generator. Brief idea for testing,
specifications. Distortion Factor meter, wave analysis.

Impedance Bridges & Q-Meters: Block diagram of bridge. Working principles of basic (balancing
type) RLC bridge. Specifications of RLC Bridge. Block diagram & working principles of a Q- Meter.
Digital LCR bridges.

Digital Instruments. Principle and working of digital meters. Comparison of analog &digital
instruments.Characteristics of a digital meter.Working principles of digital voltmeter.

Digital Multimeter: Block diagram and working of adigital multimeter. Workingprinciple of time
interval, frequency and period measurement using universal counter/ frequency counter, time- base
stability, accuracy and resolution. (15 lectures)

Thetest of lab skillswill be of the following test items:
Use of an oscilloscope.
CRO as a versatile measuring device.
Circuit tracing of Laboratory electronic equipment,
Use of Digital multimeter/VTVM for measuring voltages
Circuit tracing of Laboratory electronic equipment,
Winding a coil / transformer.
Study the layout of receiver circuit.
Trouble shooting acircuit
. Baancing of bridges
Laboratory Exercises:
1. To observe the loading effect of a multimeter while measuring voltage across a
low resistance and high resistance.
2. To observe the limitations of a multimeter for measuring high frequency voltage
and currents.
3. Tomeasure Q of acoil and its dependence on frequency, using a Q- meter.
4. Measurement of voltage, frequency, time period and phase angle using CRO.
5. Measurement of time period, frequency, average period using universa counter/
frequency counter.
6. Measurement of rise, fall and delay times using a CRO.
7. Measurement of distortion of a RF signal generator using distortion factor meter.
8. Measurement of R, L and C using a LCR bridge/ universal bridge.

CoNOUAWNE

Open Ended Experiments:
1. Using aDual Trace Oscilloscope
2. Converting the range of a given measuring instrument (voltmeter, ammeter)
Reference Books:
A text book in Electrical Technology - B L Thergja- S Chand and Co.
Performance and design of AC machines- M G Say ELBS Edn.
Digital Circuits and systems, Venugopal, 2011, Tata McGraw Hill.
Logic circuit design, Shimon P. Vingron, 2012, Springer.
Digital Electronics, SubrataGhoshal, 2012, Cengage L earning.

Electronic Devices and circuits, S. Salivahanan& N. S.Kumar, 39 Ed., 2012, Tata
Mc-Graw Hill
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Semester Course Code Title of Paper Hours’Week | Credit
v BHPHY -SEC 2 Basic Instrumentation Skills 4hrs 2
Mean
Oﬁ&‘gﬁ; Programme Outcomes (PO s) Pg)g{ggﬁr;neesiggcglcs) S((:)?re
CO s
(CO s)| PO-1 | PO-2 | PO-3 PO-4 PO-5 PSO1 PSO2 PSO3
CO-1 3 3 2 3 3 1 3 3 2.6
CO-2 3 3 2 3 3 1 3 3 2.6
CO-3 3 3 2 3 3 1 3 3 2.6
CO-4 3 3 1 3 3 2 2 2 24
CO-5 3 3 2 3 3 1 3 3 2.6
Mean Overall Score 2.6
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CHEMISTRY OF s- AND p-BLOCK ELEMENTS, STATESOF MATTER &
CHEMICAL KINETICS
(Credits: Theory-04, Practicals-02)

Max Marks: 100 60 hours.
Theory: 70 Timeallowed- 3 hrs
Internal Assements; 30 Pass M arks 35%

CO1: Acquire knowledge about the general properties of periodic table s and p block elements
and concept of metallurgy.

CO2: Learn about inner and outer orbital concept of metal complexes, their co-ordination
geometry along with various theories.

CO3: Learn about the reaction rate and effect of various factors.

CO4: Thorough knowledge about the solid state ant structure determination of solids with
various methods.

CO5: Learn about general methods for determination of order of areaction.

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consist of three sections: A, B and C. Sections A and B will have
four questions each from the respective section of the syllabus and will carry 10 marks each.
Section C will consist of 10 short answer questions that will cover the entire syllabus and
will be of 3 marks each.
INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions (Section C gth guestion being compulsory)
selecting two questions from each of A and B sections.

Section A: inorganic Chemistry-3

(30 Lectures)

General Principles of Metallurgy
Chief modes of occurrence of metals based on standard electrode potentials. Ellingham
diagrams for reduction of metal oxides using carbon as reducing agent.Hydrometallurgy,
Methods of purification of metals (Al, Pb, Ti, Fe, Cu, Ni, Zn): electrolytic, oxidative refining,
Kroll process, Parting process, van Arkel-de Boer process and Mond s process.
(4 Lectures)
s- and p-Block Elements
Periodicity in s- and p-block elements with respect to electronic configuration, atomic and
ionic size, ionization enthal py, electronegativity (Pauling, Mulliken, and Alfred-Rochow
scales). Allotropy in C, S, and P.Oxidation states with reference to e ements in unusual and
rare oxidation states like carbides and nitrides), inert pair effect, diagonal relationship and
anomal ous behaviour of first member of each group.
Compounds of s- and p-Block Elements Hydrides and their classification (ionic, covalent
and interdtitial), structure and properties with respect to stability of hydrides of p- block
elements.Concept of multicentre bonding (diborane).Structure, bonding and their important
properties like oxidation/reduction, acidic/basic nature of the following compounds and their

applications in industrial, organic and environmental chemistry.Hydrides of nitrogen (NH3,
N2Ha4, N3H, NH20H). Oxoacids of P, S and Cl.Halides and oxohalides: PCl3, PCls5, SOCl2

and SO2Cl2
(26 Lectures)
Section B: Physical Chemistry-3
(30 Lectures)
Kinetic Theory of Gases



Postulates of Kinetic Theory of Gases and derivation of the kinetic gas equation.

Deviation of rea gases from idea behaviour, compressibility factor, causes of deviation. van
der Waals equation of state for real gases. Boyle temperature (derivation not required). Critical
phenomena, critical constants and their calculation from van der Waals equation. Andrews
isotherms of CO2.Maxwell Boltzmann distribution laws of molecular velocities and molecular
energies (graphic representation  derivation not required) and their importance. Temperature
dependence of these distributions. Most probable, average and root mean square velocities (no
derivation). Collision cross section, collision number, collision frequency, collision diameter
and mean free path of molecules. Viscosity of gases and effect of temperature and pressure on
coefficient of viscosity (qualitative treatment only).

Liquids

Surface tension and its determination using stalagmometer. Viscosity of a liquid and
determination of coefficient of viscosity using Ostwald viscometer. Effect of temperature on
surface tension and coefficient of viscosity of aliquid (qualitative treatment only)

Solids

Forms of solids. Symmetry elements, unit cells, crystal systems, Bravais lattice types and
identification of lattice planes. Laws of Crystallography - Law of constancy of interfacial
angles, Law of rationa indices. Miller indices. X Ray diffraction by crystals, Bragg s law.
Structures of NaCl, KCI and CsCl (qualitative treatment only). Defects in crystals. Glasses
and liquid crystals.

Chemical Kinetics

The concept of reaction rates. Effect of temperature, pressure, catalyst and other factors on
reaction rates. Order and molecularity of areaction. Derivation of integrated rate equations
for zero, first and second order reactions (both for equal and unequal concentrations of
reactants). Half life of areaction. General methods for determination of order of areaction.
Concept of activation energy and its cal culation from Arrhenius equation.

Theories of Reaction Rates. Collision theory and Activated Complex theory of bimolecular

reactions. Comparison of the two theories (qualitative treatment only).

Reference Books:
G. M. Barrow: Physical Chemistry Tata McGrawJ Hill (2007).

G. W. Castellan: Physical Chemistry 4th Edn. Narosa (2004).

J. C. Kotz, P. M. Treichel & J. R. Townsend: General Chemistry Cengage Lening
India Pvt. Ltd., New Delhi (2009).

B. H. Mahan: University Chemistry 3rd Ed. Narosa (1998).

R. H. Petrucci: General Chemistry 5th Ed. Macmillan Publishing Co.: New Y ork
(1985).

J. D. Lee: A New Concise Inorganic Chemistry, E.L.B.S.

F.A. Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley.

D. F. Shriver and P. W. Atkins: Inorganic Chemistry, Oxford University Press.
Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt.



Semester Course Code Title of Paper HoursWeek | Credit
Chemistry
CHEMISTRY OF s- AND p-
IV BHPHY-GEII: (@) | g ock ELEMENTS, STATES 4hrs 4
OF MATTER & CHEMICAL
KINETICS
Mean
Oﬁ?ctgrie% Programme Outcomes (PO s) Pg)gtrsgnrrr:ées?ggcglcs) S%?re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 2 3 1 2 3 1 2 3 212
CO-2 2 3 1 2 3 1 2 3 212
CO-3 3 3 1 2 3 1 2 3 2.25
CO-4 3 3 1 2 3 1 2 3 2.25
CO-5 3 3 1 3 3 1 2 3 2.37

Mean Overall Score

2.22
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CHEMISTRY OF S- AND P-BLOCK ELEMENTS, STATESOF MATTER & CHEMICAL
KINETICS- PRACTICAL
Max Marks: 50 60 hours
PassMarks: 35% Timeallowed - 3Hrs
CO1: Students will be able to separate cation and anions in a given mixture.
CO2: Students will be able to learn about methods of determining viscosity of different liquids.
CO3: Students will be able to study the cleansing action of various detergents.
CO4: students will be able to understand the kinetics of saponification of ethyl acetate.
CO5: students will acquire knowledge about the kinetics of various reactions

INSTRUCTIONSFOR THE PAPER SETTER
Candidates are required to perform two experiments. Distribution of marks will be as under:

1. Vivavoce - 10
2. Note-book - 6
3. Experiments - 34 (Performance and Write up)
4. Total marks - 50

Section A: Inorganic Chemistry

Semi-micro qualitative analysis using H>S of mixtures- not more than four ionic species (two
anions and two cations and excluding insoluble salts) out of the following:
Cations: NH4*, Po?*, Ag*, Bi®*, cu®*, cd®*, sn®*, Fe®*, AI%*, co?*, cr®*, Ni%*, Mn?*, zn?",
B, sr?*, cat, K*
Anions: COg? , §% , SO? , 032 ,NO3 , CH3COO , Cl , Br , | , NOz ,S04%, POs%>, BOs*
,02042', F

Section B: Physical Chemistry
() Surface tension measurement (use of organic solvents excluded).

a. Determination of the surface tension of aliquid or adilute solution using a stalagmometer.
b. Study of the variation of surface tension of a detergent solution with concentration.

(1)  Viscosity measurement (use of organic solvents excluded).
a. Determination of the relative and absolute viscosity of aliquid or dilute solution using an
Ostwald s viscometer.
b. Study of the variation of viscosity of an agueous solution with concentration of solute.

(1) Chemical Kinetics
Study the kinetics of the following reactions. Integrated rate method:
a. Acid hydrolysis of methyl acetate with hydrochloric acid.
b. Saponification of ethyl acetate.

Reference Books:

A.l. Vogel, Qualitative Inorganic Analysis, Prentice Hall, 7th Edn.
A.l. Voge, Quantitative Chemical Analysis, Prentice Hall, 6th Edn.
B.D. Khodla, Senior Practical Physical Chemistry, R. Chand & Co.

wh P



Semester Course Code Title of Paper Hours/Week | Credit
Chemistry of S- and P- block
Y, BHPHY-LGE I1:(a) elements, statesof ahrs 2
matter and chemical kinetics
Practical
Mean
Oﬁ?chrie% Programme Outcomes (PO s) Pg)g{fgnr?eesfggcgcs) S%?re
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO-4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 3 1 1 3 3 1 1 3 2.0
CO-2 3 2 2 3 3 1 1 3 2.25
CO-3 3 2 2 3 3 1 1 3 2.25
CO-4 3 2 1 3 3 1 1 3 2.12
CO-5 3 2 2 3 3 1 1 3 2.25
Mean Overall Score 2.17




BHPHY-GE I1: (b) Mathematics

Linear Algebra
(For studentswith background in Mathematics)
Credit: 4: 4H(L)
External Examination: 70
Internal Assessment: 30
Time Allowed: 3hours

After the completion of course, studentswill be able to

CO-1. Understand the concept of vector spaces, subspaces, bases, dimension and their properties.

CO-2. Relate matrices and linear transformations, compute eigen values and eigen vectors of linear
transformations.

CO-3. Learn properties of Rank and kernel and realize the importance of linear transformation and its
canonical form.

INSTRUCTIONSFOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four
guestions each of 10 marks from the respective sections of the syllabus. Sections C will consist of
one compulsory question having nine short-answer questions of 3 marks each covering the entire
syllabus uniformly.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from sections A and B and entire section
C

Section A
Vector spaces, Examples, Linear Dependence, Linear Combinations, Basis and Dimension,
Subspaces, Dimension of a subspace, Existence and Extension theorem, Quotient spaces, Direct
Sum of vector spaces, Dimension of adirect sum, Dual of a vector space.

Section B
Linear transformation, Algebra of linear transformations, Matrices as linear mappings, Kernal and
image, Sylvester s law of Nullity, Singular and-gagular linear mappings, 1somorphism,
Composition of linear mappings, Square matrices as linear operators, matrix representation of a
linear operator, Change of basis, characteristic and minimal polynomial for linear operators, eigen
values and eigen vectors, Cayley Hamilton Theorem.

Books Recommended
1 C. Prasad, Text book on Algebraand Theory of equations, Pothishala Pvt. Ltd, 2017.
2. I. N. Herstein, Topicsin Algebra, 2nd Edition, Vikas Publishing House, 1976.

3. S. Lipschutz and M. Lipson, Schaum s Outline of Linear algebra, 4th Edition, McGraw

Hill Education, 2009.
4. S.R.K.lyenger, R K Jain, Engineering Mathematics, Narosa Publishing House.,2007
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BHPHY-GE I1: (b) Mathematics

Calculus
(For studentswithout background in Mathematics)
Credit: 4: 4H (L)
External Examination: 70
I nternal Assessment: 30
Time Allowed: 3hours
After the completion of course, students will be ableto
CO1. Develop skillsin graph sketching and will have capability of interpretation using concept of
continuity and differentiability.
CO2. Solveredl life problems related to increasing & decreasing functions, maxima and minima, and
geometrical problems related to tangents and normal using derivatives.
CO3. Solve Integrals and will be able to find area under the given curve using integration.
CO4. Usetools from differential equations to provide approximate or exact solutions for problems
arising in physics.
INSTRUCTIONS FOR THE PAPER-SETTER
The question paper will consist of three sections A, B and C. Sections A and B will have four questions
each of 10 marks from the respective sections of the syllabus. Sections C will consist of one
compulsory question having nine short-answer questions of 3 marks each covering the entire
syllabus uniformly.

INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt two questions each from sections A and B and entire section
C.

Section-A
Continuity and Differentiability: Introduction. Limits. Continuity. Differentiability.Exponential and
Logarithmic Differentiation. Derivative of afunction in parameterSecond order derivative. Mean
Vaue Theorem [Scope asin Chapter 13 of atext bookof Mathematics of XI & Chapter 5 of atext
book- Mathematics for class XI1 Part- INCERT].

Application of derivative: increasing and decreasing functions. Maxima and Minima.Rolle s Theorem
(without proof). Mean Vaue Theorem. Tangents and Normals.[Scope as in Chapters 6 of a Text
book  Mathematics for Class XIl, NCHRiOleterminate forms, L Hopital s Rule. Taylor and
Maclaurin series(without proofs).[ Scope as in Section 6.6 of Chapter 6 and Section 8.9 & 8.10 of
Chapter 8 of a book Calculus by Thomas & Finn&gliton.]

Section-B
Integral Calculus: Integral as antiderivative. Integration by substitution, by partiafractions and by parts.
Definite integral and its properties. Areas of bounded regions.The definition of integral of area
valued function of rea variable as limit of sum motivated by the determination of area
Fundamental theorem of integralcalculus.[Scope as in Chapters 7 &8 of a Text book-
Mathematics for Class XII,NCERT.Part II]



Differential Equations:. Introduction & basic concepts. General and particularsolutions of a differential
Equation. Formation of differentia equation.Methods ofsolving First order, First degree
Differential equations [Scope asin Ch 9 of atext book-Mathematics for class X1 Part 11 ]

Suggested Readings

1. Mathematics, A Text book for Class X1 and XI1 (Parts| & 11), NCERT 2003,New Delhi.
2. Calculus by Thomas & FinneyEdtion, Pearson Education, 2004.

3. Thomas Calculus, 12w Edition, Pearson, 2014.
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BHPHY-GE II: (c) Computer Networks & Internet Technologies
"obaf g=RW=QeEi F=H=0e EmF

MaxMarks.100 Timeallowed -3hrs
External:70 Pass Marks. 35%
Internal Assessment: 30

After completion of this course students will able to:

CO1: Understand the latest trends of IT for the communication.

CO2: Familiar with the basics of Networking and how they can be used to assist in designing to meet
the real life problem.

CO3: To explore the skills for devel oping the websites, documentation, reports and presentation.
CO4: To help the society for better interaction with business, academics and computation

Instructionsfor Paper Setter/Examiner
The question paper will consist of three sections A, B & C. Section A and B will have
four questions each from respective unit of the syllabus carrying 10 marks for each
question.Section C will havelO short answer type questions, carrying total 30 marks,
which will cover the entire syllabus uniformly.

f-22°3;2§- a4+=8-°="~2¢§¢~2£4=
Candidates are required to attempt two questions each from the sections A & B of the
guestion paper and the entire section C.

pb  qtl k
Computer Networks-Uses of Computer Network, Hardware, Software, Goals and
applications of networks, Computer Network Structure and Architecture.
Network M odels: Reference Model OSI, TCP/IP model, Comparison of TCP/IP and OSI
models.
Transmission Media: Magnetic media, twisted pair, coaxial cables, fiber optics, radio
transmission, microwave transmission, infrared waves and Line of sight transmission,
Cellular radio and communication Satellites.
Basic Concepts of Internet: Internet & its applications, Domain, URL, Web Browser,
Web Server, Internet and WWW, Overview of Clients/Serversweb Communication, HTTP
Protocol: Request and Response, E-Mail: architecture, various aspects, the user agent,
message format, message transfer, e-mails privacy.

pb gl k
HTML Overview: Basic HTML concepts, an overview of HTML markup, HTML's role
in the Web, Structure of HTML document, various formatting tags & lists.
StyleSheets: Style sheets basics, Style sheet example, Style sheet properties, Positioning
with style sheets.
Tables& Linking documents: Introduction (Header, Datarows, The Caption Tag); Using
the attribute: Width, Border, Cell padding, Cell spacing, BGCOLOR, COLSPAN,
ROWSPAN. Linking Documents:. Links (External Document References, Internd
Document References).



Images and HTML Forms. Adding Images to web page, Images as Hyperlinks (Image
Maps), HTML Forms. Understanding forms, creating ssmple GO button, fill-in-form page,
Elements: INPUT, BUTTON, SELECT, TEXT AREA, LABEL, FIELDSET and LEGEND

elements.

2. Corner,

P2 ¥¥faLEfC®8 ¥+ W

1. Andrew S. Tanenbaum, Computer Networks , PHIPublications,
"Internetworking with TCP-IP: Principles, Protocols and
Architecture", Prentice Hall

3. Bertsellas and R. Gallager, Data Networks , PrenticeHall.
4.  Sephan Mack, Janan Platt, "HTML 4.0 No Experience Required”, BPBPublication.
5. RickDarnel et al, "HTML 4 Unleashed", Tech mediaPublications.
Semester | Course Code Title of Paper Hours/Week | Credit
) COMPUTER NETWORKS AND
v BHPHY-GE!: (¢) INTERNET TECHNOLOGIES anrs 4
. Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s)
of CO ¢
(CO 9) PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 PSO2 PSO3
CO-1 2 3 2 2 3 1 1 2 2.00
CO-2 3 3 3 2 2 1 1 2 2.12
CO-3 2 3 2 2 3 1 1 2 2.00
CO-4 3 3 3 2 2 1 1 2 2.12
Mean Overall Score 2.06




(BASED ON BHPHY-GE I1: (C) COMPUTER NETWORKS & INTERNET

Maximum Marks; 50

External: 35

Internal Assessment: 15

BHPHY-LGE-II (C) SOFTWARE LAB IV

TECHNOLOGIEYS)

After completion of this course students will be able to:

CO1: Identify the requirements for the real world problems and to understand the programming

language concepts.

CO2: Conduct a survey of several available literatures in the preferred field of study.

CO3: Study and enhance software/ hardware skills and build the project successfully by hardware

reguirements, coding and testing.

CO4: Report and present the findings of the study conducted in the preferred domain.

The laboratory course is based on the paper Computer Network and Internet

Technologies. Students are required to submit aMinor Project. The project will be

evauated by the External Examiner(s).

Semester | Course Code Title of Paper Hours/Week | Credit
SOFTWARE LAB IV (Based On
v BHPHY-LGE I (c) Computer Networks and Internet 4hrs 2
Technologies)
. Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s)
of CO ¢
(CO s) [PO-1 |PO-2 |PO-3 [PO-4 |PO5 |[PSO1 |PSO2 | PSO3
CO-1 3 3 1 3 3 3 1 3 2.50
CO-2 2 1 1 3 2 3 3 1 2.00
CO-3 2 2 1 2 2 2 3 2 2.00
CO-4 2 3 3 2 2 2 3 2 2.38
Mean Overall Score 2.22




BHPHY-GE I1:(d)MUSIC (VOCAL)
PAPER-A: HISTORICAL AND THEORETICAL STUDY OF INDIAN MUSIC

Max Marks: 50

(36 marks external paper +14 mar ks assessment)

Internal Assessment: 14 Marks

(M ST = 06 marks, Assgnment=05 Attendance = 03 marks)

Pass MarksS: 35% Time Allowed: 3 hours

Total Credits; 03
1 Credit=1Hour

After Successful Completion Of the Course, The Student is expected to

CO1 tolearn basic Technicalities of Music with special referenceto Voca

CO2 role of music in living a better and disciplined life

CO3 explanation of various musical terms such as pitch, vibration and frequency in relation with Science.
CO4 to create ability in further enhancing the professional skills through music.

COS5 regpect cultural diversity in performing arts

(i)

(i)

Candidates are required to attempt two questions each from the sections A & B and the entire Section C is

INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B, & C. Section A & B will have four questions from
the respective sections of the syllabus and will carry 05 marks each. Section C will consist of 08
obj ective/short type questions which will cover the entire syllabus uniformly and will carry 16 marksin all.
While sending the syllabus to Paper Setter for theory paper the syllabus prescribed for Practical Paper

should also be sent.
INSTRUCTIONS FOR THE CANDIDATES

compulsory.

()
(ii)
(iii)
(iv)
V)

(Vi)
(vii)
(viii)
(ix)

)

SECTION A
Historical development of Indian Music during the period of 13th Century to 15th Century.
Origin and devel opment of the following Gayan Shaillies: Dhrupad and Dhamar.
Definition of the following :Khatka , Kan,Murki , Andolan
Role of Computer & Internet in Music.
Biographical sketches and contribution of the following great maestros:
(@) Pt. Bhimsen Joshi
(b) Ustad Sohan Singh
(c) Vidushi Kishori Amonkar
SECTION B
Tanpura and SahayakNad
Importance of Music in Sri Guru Granth Sahib.
Description and notation of following Raags (Khayals):
(1) Raags. Asawari, Vrindavani Sarang.
Description of following Taals with its Ekgun and DugunL ayakaries:
(i) Taas Ek Taa, Dhamar Taal.
Elementary Knowledge of the following RaagsS:Jaunpuri, Madmadh Sarang.

SECTION C

This Section will consist of short answer type questions from Section A and Section B as mentioned in
instructions.



Hours/Wee | Credi
Semester | Course Code Title of Paper k t
BHPHY-GE-Il | Historical And Theoretical Study Of Indian
v (d) Music 4hrs 4
Mean
Course Score
Outcome Programme Specific of
s Programme Outcomes (PO s) Outcomes(PSO s) CO s
PO | PO | PO
(CO s)| -1 ]| -2 | -3 PO-4 PO-5 PSO1 PSO2 PSO3
CO-1 3 3 3 3 3 3 2 1 2.5
CO-2 2 2 2 2 2 2 2 1 2.1
CO-3 3 3 3 3 3 3 2 1 25
CO-4 3 2 3 3 2 2 1 1 2.5
CO-5 3 3 2 3 3 2 1 1 2.5

Mean Overall Score

2.4




BHPHY-LGE I1: (d) MUSIC (VOCAL)
PAPER- B: STAGE CUM VIVA
Max Marks: 50
(36 marks external paper +14 marks assessment)
Internal Assessment: 14 Marks
(M ST = 06 marks, Assgnment=05 Attendance = 03 marks)
Pass Marks: 35% Timeallowed: 20 minutes
Total Credits: 02
1 Credit=1Hour

After Successful Completion Of the Course, The Student is expected to
CO1 tolearn basic Technicalities of Stage and performance
CO2 to correlate Science with music as a part of Meditation
CO83 be a part of Traditional, religious and cultural discourse
CO4 have acommand over language, speech and social relevance of interdisciplinary studies
CO5 have the practical knowledge about various forms of Performing Arts.

INSTRUCTIONS FOR THE EXAMINERS

() The Examination will be conducted by a Board of Examiners consisting of Head of the
Department/nominee, internal teacher and external expert.

(i) There should not be more than 8 students in a batch for examination.

(iii) Harmonium may also be allowed as an accompani ment.

INSTRUCTIONSFOR THE CANDIDATES
1 One VilambitKhayal in any one of the Raags prescribed in the syllabus with Alaps and Taans.
10
2. One Drut Khayal in each of the following Raags along with singing of their notations: Asawari,
Vrindavani Sarang. 8
3. Ability to demonstrate the following Taals with their Ekgun and Dugunlayakaries:

Ek Taal, Dhamar Taal. 7
4, One Folk Song. 5
5. Aroh, Avroh, Pakar of the following Raags:

Jaunpuri, Madmadh Sarang. 6

BOOKSRECOMMENDED FOR THEORY & PRACTICAL PAPERS
Harish Chander Srivastava: Rag Parichya Part |, 11& 111.
V.S Nigam, Sangeet Kaumudi, 1V, Punjabi University, Patiala.
Laxmi Narayan Garg, Hamare Sangeet Ratan, Sangeet Karyala, Hathras
Mrs. Veena Mankaran: Sangeet Sar (Part I)
Dr. Manmohan Sharma: Tabla Vadan Part- 11, Punjabi University, Patiala.
Prof. Tara Singh, Surjit Kaur: Vadan Kala, Punjabi University, Patiala.
Gurmat Sangeet (Vishesh Ank), Amrit Kirtan Trust, 422, 15-A, Chandigarh.
Gurmat Sangeet (Vishesh Ank)VismadNad,G.G.K, ParkashanJavadhi Kalan Ludhiana:
Dr. Gurnam Singh: Punjabi Sangeetkar, Punjabi University, Patiala.
10. Dr. Gurnam Singh, Sangeet Nibandhavli, Punjabi University, Patiala.
11. Dr. Devinder Kaur: Sangeet Roop Part I1.
12. SharatchandraPranjpe: Sangeet Bodh.
13. Dr. Devinder Kaur, Gayan Kala Part | & |1

COoNOOAWNE



Semester Course Code Title of Paper Hours/Week Credit
Music(Vocal)
v BHPHY -LGE-II (d) Stage Cum Viva 4hrs 4
Mean
Course Programme Specific Score of
Outcomes Programme Outcomes (PO s) Outcomes(PSO s) CO s
PO- PO-
(CO s)|PO-1|PO-2| 3 |PO4| 5 |PSO1|PSO2 PSO3
CO-1 2 1 1 2 1 2 2 1 2
CO-2 2 1 1 1 1 2 1 2 1.9
CO-3 3 2 1 1 2 3 2 1 2.5
CO-4 2 3 2 2 1 2 1 2 2.5
CO-5 3 1 2 1 1 3 1 1 2
M ean Overall Score 2.1




BHPHY-GE II: (e) Economics
INDIAN ECONOMY-II
Course Description
This course examines sector-specific polices and their impact in shaping trends in key economic
indicators in India. It highlights major policy debates and evaluates the Indian empirical evidence.
Given the rapid changes taking place in the country, the reading list will have to be updated annually.

Tota Marks: 100 Pass Marks: 35%
External Assessment: 70 Time Allowed: 3 hours
Internal Assessment: 30 Credits: 5(4L+1T)

After completion of this course the students shall be able to:

CO1: Understand and apply the knowledge to highlight the major policy debates and evaluates the

Indian empirical evidence.

CO2: The students will be able to examine Indian money market and capital market

CO3: Understanding of Indian economy will strengthen the student s general knowledge to apply
in economic problems of the nation.

CO4: The study of the course will be helpful to understand the application of tax and non-tax

sources of public revenue, its expenditure and uses.

COS5: The students will able to research the challenges faced by rural economy of the country.

INSTRUCTIONSFOR THE PAPER-SETTER
The question paper will consist of three sections: A, B and C. Sections. A and B will have four
questions each. Each question shall carry 10 marks. Section C will consist of 10 short answer type
questions which will cover the entire syllabus uniformly and will carry 30 marks in al. Each short
answer type question will carry 3 marks. The candidates are required to give answer of each short type
guestion in about 100 words.
INSTRUCTIONSFOR THE CANDIDATE
Candidates are required to attempt two questions each from the sections A and B and the entire Section
C. The candidates are required to give answer of each short type questionsin about 100 words.
UNIT-I
Service Sector in India: Service Sector s Growth, Pattern and Future Prospects. Need for
Infrastructure and Government strategy on Infrastructure Development in India.
Public Finance: Indian Tax Structure: Types, Impact and Incidence of Tax and Characteristics of a
good Tax system. Public Expenditurein India: Types, Objectivesand Growth. Fiscal Reformsin Indian
Economy since 1991. GST: Meaning and impact on Indian Economy.
UNIT-I1
Financial Sector and its Development in India: Structure of the Financial System in India. Financial
Sector Reformsin India Since 1991. Demonetization- M eaning and impact on Indian Economy. Money
Market and Capital Market inIndia Organisation, Structure and Characteristics of Indian Money and
Capital market.
External Sector: Foreign Capital in India-Its Need, Objectives & Types. FDI and MNCsin India

RECOMMENDED READINGS

1. Brahmananda, P. R.,& Panchmukhi, V. R. (Eds.). (1987). The development process of Indian
economy. Bombay, India: Himalaya Publishing House.

2. Tyagi, B.P & Singh, H.P: Public Finance, Jai Parkash Nath & Co.

3. Jagdish,N. Bhagwati & S. Chakravarty: Contributions to Indian Economic Analysis. A survey.

4. Ruddar Datt & KP.M Sudharam: Indian Economy, S. Chand & Co.

5. Nayak, P. (Ed.). (2015). Economic development of India. New Y ork, NY: Routledge.



6. Dhar P.K. (2016).Indian Economy- Its growing dimensions. New Delhi: Kalyani Publishers.

7. Mishra and Puri (2019) Indian Economy, 37" Revised Edition. Himalaya Publishing House,
Mumbai.

SUPPLEMENTARY READINGS

1. Economic and political weekly. (Variousissues). Mumbai, India: Sameeksha Trust.

2. Government of India, Ministry of Finance.(Various issues). Economic survey. New Delhi, India:
Oxford University Press.

3. Krueger, A. O. (Ed.). (2003). Economic policy reforms and the Indian economy. New Delhi, India:
Oxford University Press.

4. Nagaraj, R. (2006). Aspects of India s economic growth and refades Delhi, India Academic
Foundation.

5. Ramaswamy, V. S.& Namakumari, S. (1999). Strategic planning and formulation of corporate
strategy- Text and cases. New Delhi, India: MacMillan.

6.Musgrave, R.A (1959), The Theory of Public Finance, McGraw Hill Kogakhusa, Tokyo.

Semester Course Code Title of Paper Hours/Week | Credit
\Y BHPHY-GE I1: (e) I ndian Economy-I | 4hrs 4
Mean
Course Programme Specific Score
Outcomes Programme Outcomes (PO s) Outcomes(PSO s) of
CO s
(CO s)| PO-1 | PO-2 | PO-3 | PO-4 | PO-5 | PSO1 | PSO2 PSO3
CO-1 2 2 1 2 3 3 2 3 2.25
CO-2 3 2 2 2 3 3 3 3 2.62
CO-3 3 2 1 2 2 3 2 3 2.25
CO-4 3 2 1 2 3 3 3 3 2.50
CO-5 3 2 2 3 3 3 3 3 2.75
Mean Overall Score 247
APPROVED
APPROVED
L
¢ e~
. ALY
e er.S cretan:y Prinkipal
cademic Council General Shivdev Singh Diwan Gurbachan Singh

Khalsa College Patiala



SEMESTER-V
BHPHY- C XI: QUANTUM MECHANICSAND APPLICATIONS
(Credits: Theory-04)

Theory: 60 Lectures
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After successful completion of the course, the student is expected to gain knowledge about:

COL.: the basics of formalism of wave mechanics
CO2: gain knowledge about Uncertainty Principle
CQO8; Schrodinger Wave equation

CO4: Atom with one valence electron

CO5: Many electron atoms
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have
four questions from respective sections of the syllabus. Section C will have 10 short answer type
guestions, which will cover the entire syllabus uniformly. Each question of sections A and B carry
10 marks. Section C will carry 30 marks. Out of 70 marks there will be numerical carrying
weightage of 10 marks.

INSTRUCTION FOR THE CANDIDATES:
The candidates are required to attempt two questions eachfrom sections A and B, and the entire
section C. Each question of sections A and B carries 10 marks and section C carries 30 marks. Use
of scientific calculatorsis allowed

SECTION-A
Formalism of wave mechanics. Inadequacy of classical mechanics andneed of quantum
mechanics, Photoelectric effect, Compton s effe@t/e particle duality, de Broglie s hypothesis,
Phase and group velocities, wave packet (mathematical treatment), Application to spread of
Gaussian wave-packet for afree particlein one dimension, Ehrenfest theorem, Fourier transforms
and momentumspace wave function
Uncertainty Principle: Postulates of quantum mechanics, Heisenberg s uncertainty principle for
position and momentum, Energy and time, applications of uncertainty principle, Complementary
principle of Bohr.
Schrodinger wave equation: Time dependent and time independent Schrodinger equation and
its analogy with Newton s Law,Normalization, Eigen values and Eigen functions. Operators;
commutator of position and momentum operators, Expectation valuesof position and
momentum.Particle in a box, Harmonic oscillator, Schrodinger equation for hydrogen atom,
separation of variables.



SECTION-B

Atom with onevalence electron: Atomic structure,Rutherford scattering experiment, Bohr atom
model and Bohr theory of hydrogen atom, Bohr correspondence Principle, Franck-Hertz
experiment, Stern Gerlach experiment, Spin orbit coupling, Fine structure of hydrogen spectrum,
Normal and Anomalous Zeeman effect, Gyromagnetic Ratio and Bohr Magneton, Stark Effect
(Qualitative Discussion only), Quantum mechanics of simple harmonic oscillator-energy levels

and energy eigen functions using Frobenius method; Hermiteand Lagguerrepolynomials.

Many €lectron atoms: Pauli s Exclusion Principle. Symmetric &Antisymmetric
WaveFunctions.Coupling Schemes, total angular momentum and its Eigen valuesFine structure of
sodium spectrum, Spectrum of helium, Gyro magnetic Ratio and Bohr Magneton, V ector Model.
Hund s Rule.

Reference Books:

A Text book of Quantum Mechanics, P.M.Mathews and K.V enkatesan, ond Ed., 2010, McGraw
Hill

Quantum Mechanics: Concepts and Applications, N. Zettili, Willey Publications.

Quantum Mechanics, Robert Eisberg and Robert Resnick, 2™Edn., 2002, Wiley.

Quantum Mechanics, G. Aruldhas, 2"Edn, 2002, PHI Learning of India.

Text Books:
1. Introduction to Quantum Mechanics, D.J. Griffith, 2N g 2005, Pearson Education
2. Quantum Mechanics, Walter Greiner, 4thEdn., 2001, Springer

3. Quantum Mechanics (2nd Ed.) : V.K. Thankappan, New Age International Publications, New
Delhi, 1996

Semester Course Code Title of Paper Hours/Week | Credit
v BHPHY-C X Quantum Mechanics and ahrs 4
pplications
Mean
Oﬁtc::l:)rr?]ees Programme Outcomes (PO s) Pg)g{gr)nmnﬁees?ggcglcs) S((:)?re
CO s
(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
CO-1 3 3 1 3 1 2 2 2 2.1
CO-2 3 3 1 3 2 3 1 1 2.1
CO-3 3 3 2 3 1 3 2 1 2.3
CO-4 3 3 1 3 1 2 1 1 19
CO-5 3 3 1 3 1 2 2 1 2.0
Mean Overall Score 21




BHPHY-C XII: SOLID STATE PHYSICS
(Credits: Theory-04)
Theory: 60 Lectures
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After successful completion of the course, the student is expected to have knowledge about :

COLl: Thecrystal structures

CO2: Elementary lattice dynamics and magnetic properties of matter
COa3: Didlectric properties of materials

CO4: Elementary band theory

CO5: Superconductivity
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have
four questions from respective sections of the syllabus. Section C will have 10 short answer type
guestions, which will cover the entire syllabus uniformly. Each question of sections A and B carry
10 marks. Section C will carry 30 marks. Out of 70 marks there will be numericals carrying
weightage of 10 marks.

INSTRUCTION FOR THE CANDIDATES:

The candidates are required to attempt two questions eachfrom sections A and B, and the entire
section C. Each question of sections A and B carries 10 marks and section C carries 30 marks. Use
of scientific calculatorsis alowed

SECTION-A
Crystal Structure: Solids: Amorphous and Crystalline Materials, Lattice TranglationVectors,
Lattice with a Basis, Types of Lattices Central and Non-Central Elements, Unit Cell, Miller
Indices, Reciprocal Lattice, Brillouin Zones, Diffraction of X-rays byCrystals, Bragg s
Law.Atomic and Geometrical Factor.
Elementary Lattice Dynamics. Lattice Vibrations and Phonons. Linear Monoatomicand
Diatomic Chains, Acoustical and Optical Phonons, Qualitative description of phonon spectrum in
solids, Dulong and Petit s Law, Einstein and Debye theories ofspecific heat of Sbéids. T
Magnetic Properties of Matter: Dia, Para, Ferri- Ferro-, Antiferro- and ferromagnetic

Materials.Classical Langevin Theory of dia and Paramagnetic Domains.Quantum Mechanical
Treatment of Demagnetization, Paramagnetism, Curie s law, Weiss s Theory of Ferromagnetism
and Ferromagnetic Domains, Discussion of B-H Curve.Hysteresis and Energy L oss.

SECTION-B
Dielectric Propertiesof Materials: Polarization,Local Electric Field at an Atom, Depolarization
Field, Electric Susceptibility, Polarizability, Clausius Mosotti Equation, Classical Theory of



Electric Polarizability, Normal and Anomalous Dispersion, Cauchy and Sellmeir relations,
Langevin-Debye equation, Complex DielectricConstant.
Elementary band theory: Kronig Penny model, Band Gap, Conductor, Semiconductor(P
and N type) and insulator, Conductivity of Semiconductor, mobility, Hall Effect,

Measurement of conductivity (04 probe method) & Hall coefficient.

Superconductivity: Experimental Results, Critical Temperature, Critical magnetic field,
Meissner effect, Type | and type Il Superconductors, London s Equation and Penetration,
Depth, Isotope effect., Idea of BCS theory (No derivation)

Reference Books:
Introduction to Solid State Physics, Charles Kittel, 8" Edition, 2004, Wiley India Pvt.

Ltd.

Elements of Solid State Physics, J.P. Srivastava, 4" Edition, 2015, Prentice-Hall of

India

Introduction to Solids, Leonid V. Azaroff, 2004, Tata Mc-Graw Hill
Solid State Physics, N.W. Ashcroft and N.D. Mermin, 1976, Cengage Learning

Text Books:

1.  Solid-state Physics, H. Ibach and H. Luth, 2009, Springer
2. Solid State Physics, Rita John, 2014, McGraw Hill
3.  Solid State Physics, M.A. Wahab, 2011, Narosa Publications

Semester Course Code Title of Paper HoursWeek | Credit
\Y BHPHY-C XIlI Solid state Physics 4hrs 4
- Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s) of CO <
(CO s)| PO- PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
COo-1 3 3 2 3 1 2 1 1 2.0
CO-2 3 3 1 3 3 1 1 3 2.3
CO-3 3 3 1 3 3 1 3 3 25
CO-4 3 3 1 2 1 1 2 2 19
CO-5 3 3 2 3 1 1 3 3 24
Mean Overall Score 2.2




BHPHY DSE 1: NUCLEAR AND PARTICLE PHYSICS
(Credits: Theory-04)
Theory: 60 Lectures
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After successful completion of the course, the student is expected to have knowledge about

CO1: General properties of nuclei and Nuclear Models
CO2: Radioactivity Decays and Nuclear Reactions
CO3: Interaction of Nuclear Radiations with Matter
CO4: Nuclear Detectors and accelerators

CO5: Particle Physics
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have four
questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which
will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will
carry 30 marks. Out of 70 marks there will be numericals carrying weightage of 10 marks.
INSTRUCTION FOR THE CANDIDATES:
The candidates are required to attempt two questions eachfrom sections A and B, and the entire section C.
Each question of sections A and B carries 10 marks and section C carries 30 marks. Use of scientific
calculatorsis alowed
SECTION-A
General Propertiesof Nuclei: Congtituents of nucleus and their Intrinsic properties,quantitative facts about
mass, radii, charge density (matter density), binding energy, main features of binding energy versus mass
number curve, nuclear angular momentum, parity, electric and magnetic moments.
Nuclear Models: Liquid drop model approach, semi empirical mass formula, nuclear magic numbers, basic
assumption of shell model.
Radioactivity decay:(a) Alpha decay: basics etlecay processes, Geiger Nuttall law, (b) basicsof | |-decay,
neutrino hypothesis. (c)Gamma decay, internal conversion.
Nuclear Reactions. Types of Reactions, Conservation Laws, Q-value, reaction cross section.
SECTION-B

Interaction of Nuclear Radiation with matter: Energy loss due to ionization (Bethe-Block formula),
energy loss of eectrons,Gammaray interaction through matter.
Detector for Nuclear Radiations: BasicGas detectors, Scintillation detector
Particle Accelerators: Linear accelerator,Cyclotron, Betatron, Synchrotrons.
Particle physics: Classification of elementary particles, Types of Interactions, Conservation Laws: energy
and momentum, angular momentum, parity, baryon number, Lepton number, Isospin, Strangeness, Gellmann
Nishijimma Scheme, concept of quarkmodel, color quantum number and gluons.

Reference Books:

1 Introductory nuclear Physics by Kenneth S. Krane (Wiley India Pvt. Ltd., 2008).

2. Concepts of nuclear physics by Bernard L. Cohen. (Tata Mcgraw Hill, 1998).

3. Introduction to High Energy Physics, D.H. Perkins, Cambridge Univ. Press

4, Introduction to Elementary Particles, D. Griffith, John Wiley & Sons



Text Books:
1. Fundamentals of Nuclear Physics, Jahan Singh, Pragati Prakashan

2. Nuclear Physics, D. C. Taya, Himalaya Publications.

3. Introduction to Nuclear and Particle Physics, V. Mittal, R.C Verma, S.C Gupta, Prentice Hall India
Learning Private Limited;

Semester Course Code Title of Paper Hours/Week | Credit
\% BHPHY DSE 1 Nuclear and Particle Physics 4hrs 4
- Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s) of CO <
(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
CO-1 3 3 1 3 2 1 1 1 1.9
CO-2 3 3 2 3 3 2 1 3 2.5
CO-3 3 3 1 3 3 1 2 2 2.3
CO-4 3 3 1 3 3 1 1 3 2.3
CO-5 3 3 1 3 3 1 3 1 2.3
Mean Overall Score 2.2




BHPHY DSE 2: EXPERIMENTAL TECHNIQUESIN PHYSICS
(Credits: Theory-04)
Theory: 60 Lectures
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After successful completion of the course, the student is expected to have knowledge about:

COL1: Measurements and errorsin various physical quantities.

CO2: Signals and systems

CO3: Methods of Shielding and safety grounding

CO4: Transducers

CO5: Industrial instrumentation: working, efficiency and their applications
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will have four
guestions from respective sections of the syllabus. Section C will have 10 short answer type questions, which
will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will
carry 30 marks.
INSTRUCTION FOR THE CANDIDATES:
The candidates are required to attempt two questions eachfrom sections A and B, and the entire section C.
Each question of sections A and B carries 10 marks and section C carries 30 marks. Use of scientific
calculatorsis alowed
SECTION-A
M easur ements: Accuracy and precision, Significant figures, Error and uncertainty analysis, Types of errors:
Gross error, systematic error, random error, Statistical analysis of data (Arithmetic mean, deviation from
mean, average deviation, standard deviation, chi-square)and curve fitting.Gaussian distribution.
Signals and Systems: Periodic and aperiodic signals, Impulse response, transfer functionand frequency
response of first and second order systems, Fluctuations and Noise in measurement system, S/N ratio and
Noisefigure, Noise in frequency domain, Sources of Noise: Inherent fluctuations, Thermal noise, shot noise,
1f noise
Shielding and Grounding: Methods of safety grounding, Energy coupling, Grounding, shielding:
Electrostatic shielding, Electromagnetic Interference.
SECTION-B
Transducers & industrial instrumentation (working principle, efficiency, applications): Static and
dynamic characteristics of measurement Systems, Generalized performance of systems, Zero order, first
order, second order and higher order systems, Electrical, Thermal and Mechanical systems, Calibration,
Transducers and sensors, Characteristics of Transducers, Transducers as electrica element and their
signal conditioning, Temperature transducers: RTD, Thermistor, Thermocouples, Semiconductor type
temperature sensors (AD590, LM 35, LM75) and signal conditioning, Linear Position transducer: Strain
gauge, Piezoelectric, Inductance change transducer: Linear variable differential transformer (LVDT),
Capacitance change transducers, Radiation Sensors: Principle of Gasfilleddetector, ionization chamber,
scintillation detector.
Reference Books:
1. Measurement, Instrumentation and Experiment Design in Physics and Engineering, M. Sayer and A.
Mansingh, PHI Learning Pvt. Ltd.
2. Experimental Methods for Engineers, J.P. Holman, McGraw Hill



N

Introduction to Measurements and Instrumentation, A.K. Ghosh, 3 Edition, PHI Learning Pvt. Ltd.
Text Books:

Transducers and Instrumentation, D.V.S. Murty, 2™ Edition, PHI Learning Pvt. Ltd.
Instrumentation Devices and Systems, C.S. Rangan, G.R. Sarma, V.S.V. Mani, TataMcGraw Hill

Principles of Electronic Instrumentation, D. Patranabis, PHI Learning Pvt. Ltd.

Semester Course Code Title of Paper HoursWeek | Credit
v BHPHY DSE 2 Experimental Techniquesin Ahrs 4
Physics
- Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s) of CO <
(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
COo-1 3 3 3 3 3 1 1 3 25
CO-2 3 3 3 3 3 2 1 3 2.6
CO-3 3 3 3 3 3 1 2 3 2.6
CO-4 3 3 3 3 3 1 1 3 25
CO-5 3 3 3 3 3 1 1 3 25
Mean Overall Score 2.6




BHPHY-L V PHYSICSLABORATORY

Maximum Marks: 50
Students will have the working experience of :

COL1: Experiments based on Nuclear Physics
CO2: Experiments based on Quantum Mechanics
CO3: Experiments based on Magnetic and semi conductor Materials

1.

WoNoOGO~®WN

To trace B-H curve for different magnetic materials using CRO and find the area under the
curve and determine the coercivity, retentivity and saturation value of magnetic materials.
To study the Hall Effect for a given semiconductor material.

To find the value of plancks constant

Study of solar cell and its characteristics.

To determine the Curie Temperature of agiven PZT sample

To determine the operating voltage of GM counter and draw the plateau.

To determine the dead time of a GM counter

To study the statistical fluctuations of GM counter to find its standard deviation.

To study the absorption ofparticlesin aluminum using GM counter and determine the
absorption coefficient of-particles from it.

10. To find out the operating voltage of scintillation detector.
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6. Practical Physics by Harnam Singh and P S Hemne, S Chand Publishers.
Semester Course Code Title of Paper HoursWeek | Credit
Vv BHPHY L V Physics Laboratory 4hrs 3
. Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s) of CO <
(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
CO-1 3 3 2 3 3 3 3 2 2.8
CO-2 2 3 1 3 3 0 3 3 2.3
CO-3 2 2 2 3 3 0 3 3 2.3
Mean Overall Score 24




SEMESTER VI
BHPHY- C XI11: ELECTROMAGNETIC THEORY
(Credits: Theory-04)

Theory: 60 Lectures
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After successful completion of the course, the student is expected to have knowledge about :

CO1: Maxwell equations

CO2: EM wave propagation
CO3: Polarization of EM waves
CO4: Wave Guides

CO5: Optical Fibres
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will
have four questions from respective sections of the syllabus. Section C will have 10 short
answer type questions, which will cover the entire syllabus uniformly. Each question of
sections A and B carry 10 marks. Section C will carry 30 marks.

INSTRUCTION FOR THE CANDIDATES:
The candidates are required to attempt two questions eachfrom sections A and B, and the entire
section C. Each question of sections A and B carries 10 marks and section C carries 30 marks.
Use of scientific calculatorsis alowed

SECTION-A

Maxwell Equations. Review of Maxwell s equations, Gauge Transformations: Lorentz. Plane
Waves in Dielectric Media, Poynting Theorem and Poynting V ector, Electromagnetic (EM)
Energy Density, Physical Concept of Electromagnetic Field Energy Density.

EM Wave Propagation in Unbounded Media: Plane EM waves through vacuum
andisotropic dielectric medium, transverse nature of plane EM waves, refractive index and
dielectric constant, wave impedance, Propagation through conducting media, relaxation time,
skin depth, refractive index.

SECTION-B

Polarization of Electromagnetic Waves. Description of Linear, Circular and
Elliptical Polarization. Propagation of E.M. Waves in Anisotropic Media, Symmetric Nature
of Dielectric Tensor, Fresnel s Formula, Uniaxial and Biaxial Crystals, Light Propagation in
Uniaxial Crystal, Double Refraction, Polarization by Double Refraction .Nicol Prism,
Ordinary & extraordinary refractive indices. Production & detection of Plane, Circularly and
Ellipticaly Polarized Light, Phase Retardation Plates: Quarter-Wave and Half-Wave Plates.
Babinet Compensator and its Uses,Analysis of Polarized Light

Wave Guides. Planar optical wave guides, Planar dielectric wave guide, Condition of
continuity at interface, Phase shift on total reflection, Eigen value equations, Phase and
group velocity of guided waves, Field energy and power transmission.

Optical Fibres: Numerical aperture, step and graded indices (Definitions only), Single

and multiple mode fibres (concepts and definitions only)



Reference Books:

1. Introduction to Electrodynamics, D.J. Griffiths, 3 Ed., 1998, Benjamin

Cummings.

2. Elements of Electromagnetics, M.N.O. Sadiku, 2001, Oxford University Press.

3. Introduction to Electromagnetic Theory, T.L. Chow, 2006, Jones & Bartlett
Learning

Text Books:

1.

Electromagnetic Waves and Raditing Systems, Edward Conrad Jordan and
Keith G. Bamain, Prentice Hall India Learning Private Limited;
Electromagnetic Fields & Waves, P.Lorrain&D.Corson, 1970, W.H.Freeman&
Co.

Electromagnetics, J.A. Edminster, Schaum Series, 2006, Tata McGraw Hill.
Electromagnetic field theory fundamentals, B. Guru and H. Hiziroglu, 2004,
Cambridge University Press

Semester Course Code Title of Paper HoursWeek | Credit
VI BHPHY-C XIlI Electro-magnetic Theory 4hrs 4

- Mean

Course Programme Outcomes (PO s) Programme Specific Score

Outcomes Outcomes(PSO s) of CO

(CO s)| PO1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3

CO-1 3 3 1 2 1 3 3 1 2.1
CO-2 3 3 2 2 1 3 3 1 2.3
CO-3 3 3 1 1 2 2 3 3 2.3
CO-4 3 3 1 2 1 2 3 3 2.3
CO-5 3 3 2 1 2 1 3 3 2.3
Mean Overall Score 2.2




BHPHY- C XIV: STATISTICAL MECHANICS
(Credits: Theory-04)
Theory: 60 L ectures
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After successful completion of the course, the student is expected to gain knowledge about:

COL1: Classical Statistics

CO2: Basics of Phase space and entropy
CO3: Bose Eingtein Statistics

CO4: Fermi Dirac Statistics

CO5: Applications of BE and FD Statistics
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INSTRUCTION FOR THE PAPER SETTER:
The question paper will consist of three sections A, B andC. Each of sections A and B will
have four questions from respective sections of the syllabus. Section C will have 10 short
answer type questions, which will cover the entire syllabus uniformly. Each question of
sections A and B carry 10 marks. Section C will carry 30 marks.
INSTRUCTION FOR THE CANDIDATES:
The candidates are required to attempt two questions eachfrom sections A and B, and the entire
section C. Each question of sections A and B carries 10 marks and section C carries 30 marks.
Use of scientific calculatorsis allowed
SECTION-A
Classical Statistics: Macrostate& Microstate, distribution of n particles in k compartments,
distribution of particles in cells, Thermodynamic Probability, Static and dynamic systems,
difference between classical and quantum statistics, PhaseSpace, Elementary Concept of
Ensemble, Maxwell-Boltzmann Distribution Law and its graphical representation, Partition
Function, Thermodynamic Functions of an Ideal Gas, Classical Entropy Expression, Gibbs
Paradox.
Properties of Thermal Radiation, Kirchhoff s law
SECTION-B
Quantum Statistics
Bose-Einstein Statistics: Bose-Einstein distribution law,Spectral Distribution of Black Body
Radiation, Planck s Quantum Postulates, Planck s Law of Blackbody Radiation: Experimental
Verification. Deduction of (1) Wien s Dibtriion Law, (2) Rayleigh-Jeans Law, (3) Stefan-
Boltzmann Law, (4)Wien s Displacement law from Planck s law.
Thermodynamic functions of strongly Degenerate Bose Gas, Bose Einstein condensation,
propertiesof liquid He (qualitative description), Radiation as aphoton gas and Thermodynamic
functions of photon gas. Bose derivation of Planck s law.
Fermi-Dirac Statistics: Fermi-Dirac Distribution Law, Electron gasin aMetal,Fermi Energy.
Reference Books:
1. Statistical Mechanics, R.K. Pathria, Butterworth Heinemann: de Ed., 1996, Oxford
University Press.
2. Statistical Physics, Berkeley Physics Course, F. Reif, 2008, Tata McGraw-Hill
3. Statistical and Thermal Physics, S. Lokanathan and R.S. Gambhir. 1991, Prentice Hall
Text Books:



1. Statistical Physics and Thermodynamics, S. K Sharma and Shalini Sharma, Dinesh

Publishers.

2. Statistical Mechanics, Schaum Series.

3. Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer

Semester Course Code Title of Paper Hours/Week | Credit
VI BHPHY-C XIV Statistical Mechanics 4hrs 4
- Mean
Course Programme Outcomes (PO s) Programme Specific Score
Outcomes Outcomes(PSO s) of CO <
(CO s)| PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 | PSO2 PSO3
CO-1 3 3 1 1 1 3 1 1 18
CO-2 3 3 2 2 1 3 1 2 2.1
CO-3 3 3 1 1 3 3 2 2 2.3
CO-4 3 3 1 2 3 3 1 2 2.3
CO-5 3 3 2 3 3 3 1 3 2.6
Mean Overall Score 2.2







