AJAY KUMAR GARG ENGINEERING COLLEGE, GHAZIABAD
27" Km. Milestone, Delhi-Meerut Expressway, Ghaziabad-201015

AKGEC/AQACI0A-2403
13 February 2024

MINUTES OF THE IQ0AC MEETING

The QAL meeting for Session 2023-24 (Odd Semester) was held on 2™ February 2024. The
following members were present during the meeting;

. Hemam Ahuja

Or. Neelesh Kumas Gupta
[r. Sheaddha Dixi

Dr. Avadhesh Gupta

. Dr. Anupama Shanna

Drv. Himani Garg

Or. Gopal Babu

Dr. ¥Wam Hhargava

[, Sare| Bala

10, Dr. Shiwani Singhal

11, Ms, Gaganpreet Kaur

{2, Dr. Jitender Clihabra

13, Mr. Dushyant Singh Chauhan
(4, Mr. Praveen Kumar

15. Mr. Pronab Kumar Adhikari

D B0 DA B B

Minutes of the Meeting Agends

The meeting initiated with the welcome address by the Director and his sharing sbout the
importance and objectives of IQAC. He also shared his views on how academic and research
needs are changing and how to evolve with the challenging needs of education and sustain
quality in all our actions. The meeting then continued with the discussion on the following
agenda points related 1o [QAC rasks:

Agenda Point (i)
3. Discussion on the proposal io hold quarerty IQAC meetings throughout the year.
s 1t was decided al least one IQAC meeting will be conducted in 03 months so that all

important activities, their proper plan of action and progress done in this regard can be
discussed & implemented,
b. Planning and Evaluation of IQAC contributions annually,
o I1 was discussed that proper planning for the execution of IQAC tasks will be the
responsibility of the respective IQAC members.

»  The significant contribution made by the JQAC will be evaluated bi-annually in every
academic assion.
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Agenda Point (i)
2 Review of the IQACs action plan ar the stan of the academic vear for Quality Enhancement.

# lor proper and timely completion of all 1QAC activities (NBA, NAAC, NIRF,
Academic Audits and (hher activities) task-specific teams will be formed who will
submit the plan of action and will be responsible for the execution of the said tasks

o The IDAC Coordinator will floar the sheet for the distribution of responsibilities.
AL Members may self-nominate their names for the activities they believe can take
"1.1li.1Hh|_'|

Agenda Point (iii)
4 Fahancement of focus on Outcome Based Education (OBE),

* It was discussed that FMs needs to be more sensitized about Outeome Based
Education (OBE). As on date, it's on paper only and every FM should be aligned and
through with the OBE Pracesses & necgls,

* It was decided tha FDPs/WorkshopsSeminars will be conducted to promote OHE
both at the department level as well as the college level on regular basis.

b Perndic reviews of waching-leaming processes, operitions] methodologies, and leaming
vutcomes through [QAC

* Il was discussed that academic processes and methodologies should be reviewed on
regular intervals for the better & effective implementation

= Itwas decided that these processes / methodologies will be modified, if required as per
suggestions of the concerned team members in order 1o further improve the quality of
teaching and leaming,

€. Documentation of incremental improvements in various activitics,

= Ihe need and impertance of properly maintaining documents and it was realized that
there should be a uniformity in maintaining the documents at the depanment level,

s |t was therefore decided that a proper documented record of all significant
schievements done will be maintained in the depanments as well as in the QAT (in
some cases) by the respective responsible QAL members,

¢ 1OAC will provide a list of documents to be maintained by the depariments.

Agenda Puing {iv)
@ Planning and organization of workshops/seminars on Research Methedology, Iniellectual
Propenty Rights (IPR), and Entrepreneurship by IQAC.

* It was discussed that this activity is sometimes neglected and workshops/seminars
should be conducied as por proper benchmarking.

* It was decided that workshops/seminarsFDP ete will be conducted on Research
Methodology, Intellectial Property Rights (IPR), and Entreprencurship by IQAC and
the PR Cell of the college through various deparimems.

Apenda Point (v}
il. Organization of professional developmentadministrative training programs for non-teaching
=tafl.

*  ltwas discussed that it is very imponant (0 enhance the <kills and technical abalities of
lab staff members through trainings and Stafy Development Programs (SDPs).

¢ |1 was decided thar at least 0] Teaining Program / SDP shall be conducted by each

department in an Academic Year. P g
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Agenda Point (vi)
i Academic planr_iinp amid monitoring in accordance with the academic calendar by departmients,
= |t fw-ﬂ d_ls-: ussed that proper Academic planning and maniloring in accordance with the
academnic u.aJ:'ndur and the ongoing schedules should be done by each department,
« i vt decided lh_al Lesson Plan and Syllabus coverage will be reviewed on regular
:E-;:land the Online Monitoring of Classes through Camera will be done centrally by
b, Review of attendance, student performance in internal and external exams, and actions taken
by departiments accordingly., {
* |1 was deciqrd that altendance, student performance in internal &nd external exams
will be monitared by the department on regular basis with proper records, as per the
standard process already defined.
¢ It was decided that proper and timely actions will be taken by the departments for
:-ul:IJ-:nth having poor anendance and academic performance and details of action taken |
will be shared with the Dean Academic after Internal Exams. Action taken for loppers
. and bottomers will also be monitored,
¢ *  Assessment and allotment of classrooms and other scademic requirements for class
senduct will be done under )AL,
. |:¢:ﬂti{1‘|l::|: of guidelines for timetahle preparation, load distribution, ste,, along with
providing standnrd formats, will also be done under QAT

Agendu Poini {vii)
#. Review of the benchmurking process. including target setting and achievements by
departments,
¢ The imponance of benchmarking process and setting of targets beth for the
departments and college level was discussed and a team will be formed to develop the
benchmarking.
= It was decided that the 1argets will be set both for the depariments and the college at
the beginning of Academic Year.
® [t was also decided that achievements done by the depariment against the set targets
will be analysed and reviewed after the end of session (o ensure proper outcomes,
b Eviluation of the effectiveness of guidance for competitive exams and career counselling 1o

be priwided by departments

. s |t was decided that proper process [0 guide the students for competitive exams and
career counselling will be developed as no formal process exists in college for the
Lme

o The effectiveness of the processes in this regard by the depanments will be evaluated
Fegularly by WAL,
Agenda Point {viii)
. Discussion on separate coordination efforts concerned with NAAC, NIRF, and NBA as
suggested by the Direstor,

*  The need and impertance of having separste coordinators for major IQAC activities
such as MAAC, NIRF, and NBA was discussed,

* It was decided that 1o ensure the proper and timely completion of all IQAC
sclivilieslasks proper distribution of work will be done ie. duties/ responsibilities will
be assigned 1o all IQAC members,

Agenda Foint {ix)
i Audit Procedures and related points for the effective implementation of quality initiatives,
¢ [t was decided that Interngl Academic Audit will be done in Bwo wavs
{13 Fhéis Course Files and Attendance chjm ’ q
Director
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i Department Audits based on Quality Parameters in the Teaching Leaming
Priwcess at the end of the Academic Scssion,
o Formats for the Department Level Audit Report were also discussed and finalized.

After discussion on Agenda Points, the following immediate action points were finalized:

I The Distnbution of WJAC Tasks/Activities among Faculty Members regarding the
shove-mentioned points was discussed in the meeting and the proposed distribution is

enclosed herewith,
2 It was discussed that the Director will meet the small teams for individual activities for

which the teams will be presenting their plan of action and roadmap for one Academic
¥ear along with the 1QAC Coordinator

A ADQAR is to be filled by 29% February 2024 so criteria=wise AQAR should be provided |I
lo the Director for review by 20 February 2024
4. NBA accreditation of ihe IT'MEENECE/CSE departments 15 valid ull June 2025, For
i further extension, this time the departments will have to prepare full-fledged for the NBA
. Yisit of 03 days, the application of which will be filed in December 2024,

5. The extended IQAC Team including 06 Faculty members will be assisting directly in
l'eaching and learning-related tasks like Room Allocation, Time Table Template,
Examination Reforms, and all Academic Endeavors.

. Henchmarking is to be prepared by IQAC for each department before the next 1QAC
Meeting in March 2024 after filling AQAR

7. It has been decided that the Presentations on various NAAC eriteria(s) will be given by
Dr. Awadesh Gupta and Dr. Anupama Sharma, respectively in the next meefing 1o be
held on 09 February 2024,

There being no agenda point lefl, meeting was ended at 130 PM,

Ao

Dir. Hemant Ahuja
[¥rector

C otz
i. The Director General

. 1AL Members

A
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Diractor
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AJAY KUMAR GARG ENGINEERING COLLEGE, GHAZIABAD
17T Kmi Milestone, Delhi-Meerui Expressway, PO Adhyatmik Nugar, Ghazinbud - 200000

AKGEC/D.O./Notices/2023-24 /37
\@ December 2023

Internal Academic Audit {2023-24 Odd Sem)

An Internal Academic audit is scheduled from the 27 to 29 December 2023, All the attendance
registers and course files of the faculty members teaching the first year are to be updated from
6™ Oicrober to 23 December 2023,

The follewing guidelmes must be strictly followed in the maintenance of both theory, practical
auendance records and course files by each faculty member during the Internal Academic Audit
by the Team:

{#) Properly formulated Course Ouicomes (COs) statements as per Bloom's Taxonomy for
both Theory and Lab subjects.

ib) Mapping of COs with Program Outcomes (POs) and Program Specific Outcomes (PS0s).

{c) Question papers of internal assessments (5Ts) should be prepared in accordance with
NBA guidelines, with appropriste weighiage given to questions from all possible
Bloom’s levels.

(d) Identification of theory topics bevond the syllabus and their inclusion in the Lecture- Wise
Schedule (LWS), Mapping of the additional topics with relevant COs should alse o be
documented in L'WS.

(¢) Ensure that attendance is correctly recorded on the AKTLU AMS and Edu Marshal portal
up to 23™ December 2023,

{f) Use only 'P" (Present), "A' (Absent) and ‘Ac” (Present with college duty) in the
attendance register, avoid using dots, end refrain from overwriting.

{g) Mark Hostlers, Discipline and Not registered cases.

() Ensure that all entries on attendance registers (both Theory and Lab) are complete.

(1] Armange all documents as per the updated format and in their proper order.

ij) Lipdate the Lecture wise schadule up 1o the 5T exam and get it signed by the Head of
Department (Hol}).

{k) Attach details of Mentorship Classes in the course file with appropriate references.

(I} Antach an analysis of the Overall Attainment of COs in the form of Direct and indirect
Attainments.

The Audit Report is to be submitted by the IQAC Team to the undersigned by 30™ December

2023, All Hol)s are instructed to ensure that this awdit is completed by 29* December 2023, and
full cooperation is to be provided to the Audit Team.

A list of aeditors assi pned to vanious departments is attached.

Dr. Eé K%g:rwni

'k-rh_:{mrrﬂnr Gencral

Copy to: All HoDs & Dean Examination ‘
Enclosure: Audit Plan s
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AJAY KUMAR GARG ENGINEERING COLLEGE, GHAZIABAD
27" Km Milestone, Delhi-Meerut Expressway, P.0. Adhyatmik Nagar, Ghaziabad - 201009

i AUDIT PLAN
’ | ARTMENT | DEPARTMENT
DEFART ATE
|| SNO.| NAMEOFAUDITOR | (\uproR) | (10 BEAUDITED) DAL |
| i [ Dr. Sulekha Saxena ECE IT 27" Deg 2023
| Dir, Miti Maheshwan ASEH
| 2| Dr. Anupama Sharma IT . ME 27" Dee 2023
| Mr. Pradeep Gupta CSE -
s | B shoan h ECE 27" Dec 2023 |
' .
e s i‘i‘;ﬁ:ﬂ;{““ g AS&H 28" Dec 2023
. | Dr Pankaj Goet ECE R
I 5. Mr. Atri Tyag CE EN 25 Drc 2023
| & Dr Vani Bhargava EN MCA 28" Dec 2023
| 7. | Mr. Dushyant §. Chauhan | ECE TIFAC 29% Dec 2023
Ms. Arpania Saxens C MCA |
2 | by, Akath Kumor AS&H CSE 29 Dec 2023
L 9. | Mr. Vivek Pansar ME CE 35% Dec 2023

Cail )

Director k
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AJAY KUMAR GARG ENGINEERING COLLEGE, GHAZIABAD
27" Km. Stone, Delhi-Meerut-Expressway, Ghaziabad -201015

AKGEC/ QAEEH.I—M‘U Y

Date: Hqﬂ',““

Action Taken Report (ATR) 2023-24 (Even Semester)

As per the planning and instructions of IQAC members, the following actions have been
taken considering the Agenda Points of IQAC Meeting held on {(12™ February 2024:

.. As per the discussion held in the meeting, now IQAC meetings were conducted on
regular basis and contributions made by IQAC during 2023-24 were also
evaluated.

ii.  Plan of action and progress made for Academic Quality Enhancement (for NBA,
MNAAC, MIRF. Academic Audits and Other activities) were also reviewed for the
academic year 2023-24,

i,  More focos was given on the enhancement of Chotcome Based Education (OBE).
All FMs were sensitized about OBE also.

iv.  Teaching-leamning processes were reviewed and modified periodically for the
better & effective implemeniation,

v.  Workshops/seminars on Research Methodology, Intellectual Property Rights
(IPR) and Entrepreneurship were organized by various departments. A one-
week FDP on “Innovation Management and Intellectual Property Rights™ was
successfully organized by ECE Department on (4-08 December 2023 in
collaboration with NITTTR Chandigarh.

vi.  Asdecided by IQAC. 10 enhance the skills and technical abilities of lab siaff members
at Jeast 01 Traming Program was conducted by each department during the Academic
Year.

vii.  Lecture Delivery Schedule (LWS) and Syllabus Coverage was reviewed on
regular basis after every Internal Exam and the Online Monitoring of Classes through
COTV was done both at the department level and centrally by [QAC both in online as
well as physical mode through lab staft,

b
Directer -
jav Kumar Garg Engg, Goliege
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viii.  STT Exams were conducted for the eligible students 1o ensure the improvement in the
scademic performance of 7 year students, Toppers and Bottomer students were also
counseled by Department HoDs to ensure good academic resufis in AKTL Exams.

. Benchmarking process & achievements by depariments was reviewed by
IQAC and full efforts were done by cach department to achieve the set targets
for the session 2023-24.

x. Considering the need and importance separate coordinators were nominated
for major IQAC accreditation activities such as NAAC, NIRF and NBA.

xi.  To ensure the effective implementation of quality inifiatives, the tcam for [QAC
audit on the teaching-learning process was formed. An Internal Academic Audit
of all Engineering & MCA Departments was conducted in April 2024, Course
Files were thoroughly checked and uploading of attendance on Edumarshal Portal
was also verified for cach department.

xii.  Specific efforts were made by the Training & Placement Cell for placement of
core branch sudents. To enhance the selection ration of students during
interviews, some fundamental and practical questions were also mcluded as a part

of PUT exam question paper under a special separate section.

AR
Dr. Hemant Ahuja

Director

Copy to:
1. Director General | for kind information)
ii. IQAC Coordinator

in. Concerned [QAC Members

Diractor .
Ajay Kumar Garg Enga. Colicge
Gheaziabad
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COURSE FILE

SEPARTMENT: APPLIED SCIENCES & HUMANITIES
| NAME OF FACULTY: Dr. BANDANA SHARMA
SUBJECT & SUBJECT CODE:

ENGINEERING PHYSICS & BAS101

SECTION & SEMESTER: (1, §10) & FIRST
SESSION: ODD SEMESTER 2023-24

k)

A -
e
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10
1
12
13
14
15

16

17

ORDER OF FORMATS

w.e.l. 2023-24 (Odd Sem)
Vision, Mission & Quality Policy of College
Vision & Mission of the Department
Program Educational Objectives, Program Outcomes, Course
Oitcomes
Academic Calendar
Time Table
University Syllabus
Lecture Delivery Schedule, Its compliance dates & Targets
{Attendance & Academic)
Attendance Register (Theory)
Details of Toppers & Bottomers

Details of Mentorship Classes (If applicable)

Tutorial Sheets / Assignments / Quiz (As per Bloom's Taxonomy)

Class Test Papers (If any)

Sessional Test Papers

Pre- University Test Papers

Previous Year University Question Papers (3-3 years)

Overall Attainment of CO’s (Direct & Indirect Attainments)
Previous and Current Semester

Handouts and Lecture Delivery Notes

AKGEC/IQAC/ACI0]

AKGEC/IQAC/VMIOI
AKGEC/IQAC/VM/02
AKGEC/IQAC/OBE/0]
AKGEC/IQAC/LDP/0]
AKGEC/IQAC/LDP/02
AKGEC/IQAC/LDP/03
AKGEC/IQAC/AR/01
AKGEC/IQAC/AR/02
AKGEC/IQAC/LDP/0S
AKGEC/QAC/QP/D1
AKGEC/QAC/QP/02
AKGEC/IQAC/QP/03
AKGEC/IQAC/QP/04
AKGEC/IQAC/QP/0S

AKGEC/IQAC/OBE/2

“Direste
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AJAY KUMAR GARG ENGINEERING COLLEGE, GHAZIABAD
17"Km Milestone, Delhi-Meerut Expressway,P.O, Ad hyaimik Nagar,Ghaziabad - 201009

( Vision, Mission & Quality Policy of College ]

f—[ VISION ]——\

To introduce undergraduate and postgraduate courses for all
engineering branches and award of Ph.D degree. To be one
of the best engineering colleges in the country and to be a
deemed university.

N P 4

l MISSION ‘

We strive to provide and maintain academic environment and
systems, enabling maximum learning to produce competent
professionals. We also aim at achieving this through
transparent academic and administrative policies in the
college. We intend to provide conducive atmosphere for
research, development and consultancy services to our
Qmulw at national and international level. /

-
- l QUALITY POLICY ]ﬁ

To provide and continually improve academic environment
and systems which give total satisfaction and enable students
to develop their full potential and mature into con

lefessmnals and responsible members of society. Gd
May Hu'n:_:, Colleg
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AJAY KUMAR GARG ENGINEERING COLLEGE, GHAZIABAD
27"Km Milestone, Delhi-Meerat Expressway, P.0O, Adhyatmik Nagar, Ghaziabad - 201009

{ Vision, Mission of the Department of AS&H ]

/_[ VISION )_\

Our vision is to expand our first-year students’ horizon of knowledge by

exposing them to holistic education as well as enhancing their English
Language competence.,

Department of Applied Sciences and Humanities will become a centre
of excellence in teaching and research, and a natural benchmark for
other organizations to measure themselves against.

N A

MISSION

"Setting first-year engineering students up for success"

To deliver a unique first year broad based experience that emphasizes
hands-on-learning, technical immersion in engineering concepts,
problem solving strategies through integrated interdisciplinary learning
that encourages freshmen, covering all branches of Engineering, to
forge real world connections to science, technology and community.

Director ;
Ajay Kumar Garg Engg¢ Golicge
Gheazizhad
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AJAY KUMAR GARG ENGINEERING COLLEGE GHAZIABAD
27th=-Km Milestone, Delhi-Meerut Expressway, P.O, Adhyatmik Nagar, Ghaziabad - 201009
DEPARTMENT OF APPLIED SCIENCES & HUMANITIES

|
PROGRAM EDUCATIONAL OBJECTIVES (PEQO’S): |

CSE

PEO 1. The graduate of CSE will have a strong foundation in mathematical, scientific
and engineering fundamentals necessary to formulate, solve and analyze
engineenng problem in their career.

PEO 2. The graduate of CSE will have the ability to analyses the requirements,
understand the technical specification and design the much engineering solutions by

applying computer science theory and principles.

PEO 3. The graduates of CSE will have exposure to work as teams on emerging
cutting edge technologies with effective communication skills and leadership
qualities.

PEO 4. The graduates of CSE will have successful career by engaging in life long
leaming.

PEO 5.The graduates of CSE will have skills to work collaboratively on
multidisciplinary projects and exhibits high levels of professional and ethics values.

[ PROGRAM OUTCOMES ]

Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of

complex Computer Science & Engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex Computer

Bdanza& Engineering problems and design system components or processes that
meet fhe specified needs with appropriate consideration for the public health and

safety, and the cultural, societal, and environmental considerations.

4. Conduct Investigations of complex problems: Use research-based knowledge

and research methods Including désign of experiments, analysis and nterpretation
data, and synthesis of the information to provide valid conclusions. e

Ajay Kumar Garg Engg. College
G I
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AKGEC/IQAC/OBE/01

5. Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern gnginuanng_an:l IT tools including prediction and modeling to complex
Computer Science & engineering activities with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.

7. Environment Iﬂl‘ld sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex Computer Science &

engineering activities with the engineering community and with society at large, such

as, being able to comprehend and write effective reports and design documentation,
. make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding
of the engineering and management principles and apply these to one's own work,
as a member and leader in a team, to manage projects and in multidisciplinary
environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability
to engage in independent and life-long leaming in the broadest context of
technological changes in the field of Computer Science.

PROGRAM SPECIFIC OUTCOMES (PSOs) l

PSO 1: Ability to exhibit analytical & logical skills and apply knowledge of Maths and
Computer Science to design, develop, test and maintenance of software solutions.

PSO 2: Ability to identify, formulate and resolve real life/social problems by using
current computer technology.

/b
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AKGEC/IQAC/OBEIDY

- L
Cos: Engineering Physics (BAS101) i

(w.e.f. Session: 2022-23)
\——DEPARTMENT OF APPLIED SCIENCES & HUMANITIES

C201.1: To explain the distribution of energy in black body radiation and to
differentiate between particle and wave nature with an explanation of Compton’s
effect and Schiodinger's wave equation.

C201:2: To explain the concept of displacement current and the consistency of
Ampere's law, as well as to examine the properties of eleciro-magnetic waves in
various mediums using Maxwell's equations.

C201:3: To recognize wave behavior using various examples and applications of
interference and diffraction phenomena, as well as to interpret the concepts of
grating and resolving power.

C201:4: To describe the functioning of optical fiber, its properties, and to
distinguish between different types of optical fiber. To understand the concept,
| properties, and applications of lasers.

C201:5: To describe the properties and applications of superconducting materials
and nanomaterials.

PO-CO MAPPING
(w.e.f. Session: 2022-23)

e =5 TFG (PO | FO | PO | PO | PO | PO | PO | PO | PO PO | PS | PS

Reiid <l 213 a|ls|6|7|8|9|10]|n|[12]o]o02

101 C1011| 3 3 2 3 3 3 3 2
EERING

SICS c101.2| 3 3 2 3 3 3 3 2

c0131 1 1111 [1]1 1111

c101.4| 3 3| 213]|3 313]| 2

c1015| 1 1 1 1 1 1 1 1

3: M@vﬁ 2- Moderately Related 1: Weakly related 0: Not related

e
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AKGEC/IQAC/IOBEN1

? h-::rgiﬂh nthI-I- G ENGINEERING COLL GHAZIABA
2Tt ne, Meerut Expressway, P.O. Adhyatmik Nagar, Ghaziabad - 201009
DEPARTMENT OF APPLIED SCIENCES & HE.I;AHI'I'IES 1

PROGRAM EDUCATIONAL OBJECTIVES (PEO’S):
EN

PEDLGrEdI.IEtEtIE of the program will apply skills and knowledge of Electrical and
Electronics Engineering along with basic sciences, engineering's and humanities to

solve the problems of social, environmental and industrial relevance and or peruse
higher studies and research.

PEO2.Graduates of the program will engage in design and analysis of systems, tools
and applications in the field of Electrical and Electronics Engineering.

PEO3.Graduates of the program will work effectively as individual and as team in the
inter-disciplinary projects, and acquire leadership and communication skills suitable
for the profession,

PEO4.Graduates of the program will engage in lifelong learning, career
enhancement and adapt to evolving societal and environmental needs, maintaining
professional ethics.

PEOS.Graduates of the program will apply the contextual know-how and reasoning
to address issues related health safety and socio-cultural consideration and
appreciate impact of Electrical & Electronics Engineering solutions for above areas
and environmental sustainability.

PROGRAM OUTCOMES ]

gineering Graduates will be able to:

.Engineering knowledge: Apply knowledge of Basic Sciences, Mathematics,
gineering Fundamentals of Electrical and Electronics Engineering to solve the
plex engineering problems.

P®2.Problem analysis: Systematically analyse the complex engineering problems
1 substantiate conclusions employing the basic concepts of Mathematical, Natural
Engineering sciences.

PR3.Design/development of solutions: Develop viable solutions for the complex
fpineering problems & processes and design the system components satisfying
Il specific needs of public health, safety and socio-environmental considerations.

Conduct investigations of complex problems: Investigate complex
neering problem using research based knowledge and methods to arriv gLy

e
D I

| B -
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AKGEC/IQACIOBE/01

POS.Modern tool usage: Develop the competence of modern engineering and IT

tools and apply them appropriately to predict a ;
problems and systems. ly to p nd model complex engineering

POG.The engineer and society: Apply the contextual knowledge and reasoning to

assess the issues like health, safety, legal and socio-cultural considerations relevant
to the professional electrical engineering practices.

PO7.Environment and sustainability: Appreciate the impact of professional

electrical __'E“gi““ﬁng solutions on the sociely and environment and their
sustainability.

PO8.Ethics: Practice good professional ethics, responsibilities and norms.

PO9.Individual and team work: Work effectively as individual and team member in
a multidisciplinary setting.

FD‘}I].Eﬂrnrnuni:atlun: Communicate effectively with the engineering fratemity and
society about complex electrical engineering problems; comprehend and write
reports, design documentation and make presentations.

PO11.Project management and finance: Apply the understanding of engineering
and management principles at work places and handle projects in multi-disciplinary
environment.

12 Life-long learning: Develop an urge for independent, lifelong leaming in
: roader context of technological changes.

PROGRAM SPECIFIC OUTCOMES (PSOs)

S01.Apply concepts & tools of Electrical and Electronics Engineering to address
lems encountered in power sector in particular and other sectors in general.

2.Design, Analyze, test and install electrical machine and instruments, Modem
r System and its components and microprocessor & microcontroller based

ms.

nag. College

Ajay Kumar Garg E
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AKGECNQAC/OBE/D1
Cos: Engineering Physics (BAS101)
(w.e.f. Session: 2022-23)

-

C201.1: To explain the distribution of energy in black body radiation and to
differentiate between particle and wave nature with an explanation of Compton's
effect and Schrodinger's wave equation.

C201:2: To explain the concept of displacement current and the consistency of
Ampere's law, as well as to examine the properties of electro-magnetic waves in
various mediums using Maxwell's equations.

C201:3: To recognize wave behavior using various examples and applications of
interference and diffraction phenomena, as well as to interpret the concepts of
grating and resolving power.

C201:4: To describe the functioning of opfical fiber, its properties, and to
distinguish between different types of optical fiber. To understand the concept,
properties, and applications of lasers.

C201:5: To describe the properties and applications of superconducting materials
and nanomaterials.

PO-CO MAPPING
(w.e.f. Session: 2022-23)

ey PO[PO[PO|PO|PO|PO|PO|PO|PO|PO|POTFPOT ST Fs
1123|4565 6|7 8|9 111201/ c2
[c1011| 3 [ 3|2 |3 |3 3 7
EERING
cii2[3[3[2 ]33 3 2
ERFEIEEERERE 3 3
C1014| 3 |3 |2 ]3| 3 7 3
C1015| 1 1 1 1 1 1 1
|

@ly Related 2: Moderately Related 1: Weakly related 0: Not related

Hm@jﬂhw b/_ Hn:.’!

Tedchet] [NBA Coordinator]
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AJAY KUMAR GARG E ERING GE ABAD
17th-Km Milestone, Delhi-Meerut Expreasway, P.0O. Adhyatmik Nagar, Ghaziabad - 201009

DEPARTMENT OF APPLIED SCIENCES & HUMANITIES

PROGRAM EDUCATIONAL OBJECTIVES (PEO’S):
ME

PEO 1. The graduates of the mechanical engineering progamme will have adequate
knowledge of science, mathematics and management field to suitably use it in
practical problem studies and analysis to arrive at right solutions/decisions.

PEO 2. The graduate of the mechanical engineering programme will have sound and
indepth knowledge and skill of core mechanical fields viz. Machine Design,
Manufacturing Technology, Thermal Sciences (Basics & Applied), CAD/CAM,
hydraulics and mechanics, Strength of Materials and Materials Science in particular
and other associated fields of mechanical engineering in general. The graduates of
mechanical engineering programme will have successful professional careers.

Eﬂ 3. The graduates of mechanical engineering programme will acquire additional
anced and updated knowledge through modified curriculum by making use of
technological facilities available in centre of excellence (Tifac-core) of the institute.

i

O 4. To promote institute and industry relations through regular interactions and
creating memorandum of understanding between the two. The graduates of
echanical engineering will be capable of demonstrating their management skills as
ers/members of a team in engineering assignments.

EO 5. The graduates of mechanical engineering programme will continue to leamn
nd to adapt in a world of constantly evolving technology. The graduate of
hanical engineering programme will be capable of continuing further higher
udies at National and international level.

PROGRAM OUTCOMES

1. Engineering knowledge :- Apply the knowledge of mathematics, science,
ngineering fundamentals, and an engineering specialization to the solution of
engineering problems.

PO 2. Problem analysis :-ldentfy, formulate, review research literature, and
_fanalyze complex engineering problems reaching substantiated conclusions using
- first principles of mathematics, natural sciences, and engineering sclences.

PO 3. Design/development of solutions :-Design solutions for «ophe:™
_flengineering problems and dEsign &ystem wn?amu or processes that oo BET
Y specified rieeds with appropfiats tonsideration for the public hiealth afd 8% sl o”
- the cultural, societal, and enviroimental considerations.




AKGECNQACIOBEIDM
i
. PO 4. Conduct investigations of complex problems :-Use research-based

and research methods including design of experiments, analysis and
interpretation of data, and synthesis of the information to provide valid conclusions.

PO 5. Modern tool usage :- Create, select, and apply appropriate techniques,
resources, and modem engineering and IT tools including prediction and modeling to
complex engineering activities with an understanding of the limitations.

PO 6. The engineer and society :- Apply reasoning informed by the contextual
to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.

PO 7. Environment and sustainability :- Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO 8. Ethics :- Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

PO 9. Individual and team work :- Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

PO 10. Communication :- Communicate effectively on complex engineering
activities with the engineering community and with society at large, such as, being
able to comprehend and write effective reports and design documentation, make
effective presentations, and give and receive clear instructions.

PO 11. Project management and finance :- Demonstrate knowledge and
understanding of the engineering and management principles and apply these to
one's own work, as a member and leader in a team, to manage projects and in
ltidisciplinary environments.

12. Life-long learning :- Recognize the need for, and have the preparation and
ability to engage in independent and life-long leaming in the broadest context of
ical change.

PROGRAM SPECIFIC OUTCOMES (PSOs) ]

1. Research Skills :- Use research based knowledge to conduct investigations,
aplysis and interpretation of the information from relevant literature to arrive at valid
jons.

2. Analytical Skills :-|dentify, formulate and analyze complex engineering
ms related to mechanical engineering domain.

40 3. Problem-Solving Skills :- Apply knowledge of mathematics and science to
engineering problems in the broad area of thermal, design and production and
itanecusly develop problem solving skills.

EhAZiE0dl

Ajay Kumar Garg Engg. Lolicge
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. AKGECNQAC/OBE/M
(1 Cos: Engineering Physics (BAS101) A
(w.e.f. Session; 2022-23)

—DEPARTMENT OF APPLIED SCIENCES & HUMANITIES

C201.1: To explain the distribution of energy in black body radiation and to
differentiate between particle and wave nature with an explanation of Compton's
effect and Schrodinger's wave equation,

C201:2: To explain the concept of displacement current and the consistency of
Ampere's law, as well as to examine the properties of electro-magnetic waves in
various mediums using Maxwell's equations.

€201:3: To recognize wave behavior using various examples and applications of
interference and diffraction phenomena, as well as to interpret the concepts of
grating and resolving power.

C201:4: To describe the functioning of optical fiber, its properties, and to
distinguish between different types of optical fiber. To understand the concept,
properties, and applications of lasers,

C201:5: To describe the properties and applications of superconducting materials
and nanomaterials.

; PO-CO MAPPING
(w.e.f. Session: 2022-23)
utcom O|PO|PO|PO|PO|PO|PO|PO|PDO|PO|PO|PO|PS|PS|FS|
" 4 Fi 2 3 4 5 L 7 ] |10 |11 |12 |01 | 02 | O3
wifco11| 3 |3 | 2 |3 |3 33223

Lad |
L
[
[ ]

ISy 'c1012| 3 | 2 | 2 |3 | 3

AOEIERERENERE B W R T e |
= I NIERERERERE N (e T N
c1095| 1 [ 1 [ 1|1 [ 1 T 131111

& 2: Moderataly Related 1: Weakly related  0: Not related
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JAY KUMAR GJ’IHG ENGINEERING COLLEGE, GHAZIABAD
I'™ KM Stone, Delhi-Meerut Expressway, Adhyatmik Nagar, Ghaziabad - 201009

AKGEC/D.A./Notices/2023-24/007

20™ November 2023
AC MIC CALEND R YE D ESTE
Activity Date Day
Registration of B.Tech Il Year Regular
Srudents 4" September 2023 Monday
Commencement of B.Tech II Year Classes for
regular students 5™ September 2023 Tuesday
Registration of B.Tech™MCA/M.Tech | Year 29" September — .
and B.Tech Il year Lateral entry Students 2 Oetober 2023 Fikligrhionney
Commencement of Induction Program and
Classes for B.Tech/MCA/M Tech | Year and 3™ October 2023 Tuesday
B.Tech Il vear Lateral entry Students
Sessicnal Test-1 (2 Unit, 2 Hour) of B.Tech II th
ko stidents 9% _ 14" October 2023 | Monday-Saturday
Last Date of Distribution of corrected answer 19% October 2023 Thursd
scripts Y
Mid Term Lab Assessment of B.Tech Il Year | 4 B
Re 'I it 16™ — 20™ October 2023 Monday-Friday
Term Lab  Assessmemt of | _4
WMCA/M.Tech | Year and B.Tech 11| ° ' m:n‘;;““‘b“ Monday-Friday
ral entry Students
al Test-1 (2 Unit, 2 Hour) of
CA/M.Tech | Year and B.Tech Il " &
al entry Students = Hm;l;m P | Tuesday - Tuesday
h Il year Regular students will attend full
Date of Distribution of corrected answer 1 December 2023 Friday
: th
| Seabonal Test-2 of all B.Tech/MCA/M.Tech | 26" December 2023 - Tuesday -
Yfpr and B.Tech II year students (2 Hour) 3" January 2024 Wednesday
 Ladl Dete of Distribution of corrected answer 8" January 2024 M
t-,: I-c‘--‘fn

%

Ajay Kumar-Garg£ngg. Col
Ghe

Eilitiale



nt of ST2.

End Term Lab Alsessmen;
13
:.:M.Ml?n“ ,_‘.‘r’“"ﬂ 22% January - %m-l'rﬂlr
mm 2% February 2024 '
- e IO I
n o ear and B.Tech II| 2 February 2024 Friday
T W L SO
1 o & car and B.Tech Il | 5% |6 February 2024 | Monday-Friday
]
Last date of submitting
i. Marks P"W'Hﬂr'ﬁl 21* February 2024 Wednesday
l_ mmmmm
17 | of B.Tech/MCA/M.Tech 1 Year and B.Tech o Y~ | Sunday- Wednesday
End Semester Practical
_ Examination
18 | (Extemal) of B.Tech/MCAM.Tech | Year| 21%-26* March Thursday-Tuesday
#H.Tﬂﬂrﬂm 1
i |
Departments are required to plan and condict clazses branch charge
additional
nﬂwﬂmmmyﬁmwmﬁmﬂ subjects
soond the

)

-

Ajay Kumar Garg Engg. College

Ghaziabad



Yoar/Session : 2023-24

. - £ 3 a 5 B 7 8 9 LOAD
PERIOD/D| 8:30- 9:20- 10:10- 11:00- 11:-50- 12:40- 1:30- 2:20- 3:10-

AY 9:20 10:10 11:00 11:50 12:40 1:30 s 3:10 4:00 L T | P |Pris|Total
MONDAY 5-1 5-10 OE S-10A 15 B 19
TUESDAY 5-10 51 OE
WEDNESD ad by:

Y 51 5-1A DE 5-10

gnature ;
Date:__ o3[ o/ 2 e2]
FRIDAY 5-18 5-108 >3 510
\
SATU 51 5-10
RDAY }} o
i
S.No. | Sub Code/Lab Code Sub Name/ Lab Name Course | Semester | Section | Venue
BAS101/BAS151 Engineering Physics/Engineering Physics Lab |B.TECH || S-1 LT-8 -
BAS101/BAS151 | Engineering Physics/Engineering Physics Lab |B.TECH I 5-10 Agid
" Direstor

Ajay Kumar Garg Engg. Goliege
‘ Ghaziabad

1
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DETAILED SYLLABI

B. Tech. First Year

(All Branches except Agriculture Engineering and Biotechnology)

Effective from Session 2022-23

A

Ajay Kiifndr Garg'Bnag. Gollege
Ghaziabad
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AKGEC |1 OAC(LDP| D2
B. Tech. First Year, Semester- I
(All Branches except Agriculture Engineering and Biotechnology)

3- WEEKS STUDENT INDUCTION PROGRAMME
in the beginning of the session

Evalusilon Schams

floga | o si"“u“-’-“-%giﬁ““

:
l L 1TIP |CF |TA | CT+TA | TEfPE | SWeisE | O
1. | BASIOL/ | Engineering Physics/ T 18 |3|1lolz2| w| — 5 r
BAS102 | Engineering Chemistry
2. | BAS103 Enginearing T | 8BS 311l0| 2| 10 30 70 100 4
Mathematics-l
3. | BEE10L/ | Fundamentals of T | ES 2 lilolx| w0 0 0 100 Fl
BECI01 | Electrical Engineering/
Fundamentals of
Electronics Engineetin
4 | BCS101/ | Programming for T|B |2 |1lo0f20[20] 30 70 100 3
BMELDL | Problem Sobving!
Fundarmeniats of
Mechanical Engineering
5 | BASID&/ | Enviromment and T | RS 3 |olo]2| 10 30 TO 100 3
pas105 | Ecology/ Soft Skifls HS
5 | BAS151/ | Engineering Physics plus |oloj3a]-|50 50 50 100 1
EAS152 | Lab/ Enginmering
Chemistry Lak
7. | BEE1SLS Raske Electrical P ES ] - 50 50 =0 100 1
BEC151 Engineering Laby Baslc
Electronics Engineering
Lak
B, | BCS151/ | Programming for Pl ey |0 (0f3]-|%0 50 50 100 i
RAS155 | Problem Salving Lab/ H5
1 English Language Lab
8. 151 Enﬁuﬂn;ﬁmphlul P 3] ogl1| 3] - |50 50 50 100 3
;a. Design Lab/ Worksheg
Bw5151 Practioe Lab J
13512 I 350 550 00 ll_i
1A Lised:
BS: Basic Science Course
ES: Enginecring Science Course
HS5: Humanities and Social Science Course
VA: Value Added Course
aqrd

N‘bm Shﬂlﬂm




AKGEC|LOAC(LDP 02
BAS101 / BAS201: ENGINEERING PHYSICS

Content ﬂ;m

Unit-1: Quantum Mechanics 3

Imadequacy of classical l:llll:ﬂhl.l'lili'-ﬂ. Planck's theory of black radiation{qualitative

Compton effect, de-Broglie concept of matter waves, mmmm Germer E\tpeﬂmlnt
Phase velocity and group veloeity, Time-dependent and time-independent Schrodinger
;w equations, Physical interpretation of wave function, Particle in a one-Dimensional

Unit-2: Electromagnetic Field Theory B

Basic concept of Stuhlce'ai theorem and Divergence theorem, Basic laws of electricity and

magnetism, Continuity equation for current density, Displacement current, Maxwell

equations in integral and differential form, Maxwell equations in vacuum and in

conducting medium, Poynting vector and Poynting theorem, Plane electromagnetic

waves in vacuum and their transverse nature. Relation between electric and magnetic

;el;&dn{ E‘t electromagnetic wave, Plane electromagnetic waves in conducting medium,
epth.

Unit-3: Wave Optics 10

Coherent sources, Interference in uniform and wedge shaped thin films, Necessity of
extended sources, Newton's Rings and its applications, Introduction to diffraction,
Fraunhoffer diffraction at single slit and double slit, Absent spectra, Diffraction grating,
Spectra with grating, Dispersive power, Resolving power, Rayleigh's criterion of
resolution, Resolving power of grating,

I 'nit-4: Fiber Optes & Laser 9

re Optics: Principle and construction of optical fiber, Acceptance angle, Numerical
re, Acceptance cone, Step index and graded index fibers, Fiber optic
mmunication principle, Attenuation, Dispersion, Application of fiber.
- Absorption of radiation, Spontaneous and stimulated emission of radiation,
ion inversion, Einstein's Coefficients, Principles of laser action, Solid state Laser
Ruby laser) and Gas Laser (He-Ne laser), Laser applications.

Unit-5: Superconductors and Nano-Materials: B

Superconductors: Temperature dependence of resistivity in superconducting
materials, Meissner effect, Temperature dependence of critical field, Persistent current,
Type | and Type 11 superconductors, High temperature superconductors, Properties and
Applications of Super-conductors.
Nano-Materials: Introduction and properties of nano materials, Basics concept of
Quantum Dots, (Quantum wires and Quantum well, Fabrication of nano materials -Top-
Down approach (CVD) and Bottom-Up approach (Sol Gel), Properties and Application of
nano materials.




B L

AKGEC [IOAC }Ln,-;u:]

Course Qutcomes:
On completion of course the students are able
To explain the distribution of energy in black body radistion and to understand the
ol difference in particle and wave nature with explanation of Compton effect and Undarscanding.
Schrodinger wave equatian. Apply
To understand the concept of displacement current and consistency of
ncy of Ampere’s law and —
oo also the properties of  electromagnetic waves in different medium with the use of T
maxwell's equathons. Analyze
To understand the behavior of waves through various examples/applications of Apply
€03 | interference and diffraction phenamenon and the concept of grating and resolving
POWET.
b4 To knaw the functioning of optical fiber and its properties and applications. To Understanding.
understand the concept, properties and applications of Laser. Apply
cos To know the properties and applications of superconducting materials and nano Understanding
materials,
Reference Books:
1. Concepts of Modern Physics - Aurthur Beiser (Mc-Graw Hill)
2. Optles - Brijlal & Subramanian (5. Chand |
3. Engineering Physics: Theory and Practical- Katiyar and Pandey (Wiley India)
4, Applied Physics for Engineers- Neera] Mehta (PHI Learning, New)
- 5, Engimeering Physics-Malik HE and Singh AK [Mc Graw Hill)
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N
DEP. MENT OF APPLI ES ANDH

LE E DELIE

Course : B.Tech.

Year: |

Sem: |
Branches: CSE, CSE (AI&ML), CSE(DS), AI&ML, EN, ME

Sn&ﬂﬂn: S’Lan

Subject: ENGINEERING PHYSICS
Subject Code: BAS-101

No, of Units: 5

No. of Topics:50

|

Reference Books
pts of Modern Physics - Aurthur Beiser (Mc-Graw Hill)

cs - Brijlal & Subramanian (S. Chand )
inearing Physics: Theory and Practical- Katiyar and Pandey (Wiley India)

plied Physics for Engineers- Neeraj Mehta (PHI Learning, New)
neering Physics-Malik HK and Singh AK (Mc Graw Hill)

Sign ISO In-Charge Sign HOD Sign
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G G

Ajay Kumar Garg Engg. Gollege
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COURSE: B.Tech.
Subject Code: BAS101
Type of Course: Regular course

G
E

Sem: |

ENGINEERING COL
PPLIE

&

AKGEC/QAC/LDP/A)

GE GHAZIABAD

Name of Faculty: ".DLE?Q-”}J na fhﬂlm
Name of the subject: Engineering Physics

Internal Marks : 30 External Marks  :70
Contact Hours and type of course: L T P
5 0 0
Course Assessment Methods:
S.No Assessment Type Frequency Held At Weightage
1 CLASS TEST Twice in a semester College level 05
L2 SESSIONAL TEST-1 Once a Semester College _level 50
i E SESSIONAL TEST-2 Once a Semester College  level 50
4 PRE-UNIVERSITY TEST Once in_a Semester College _ level 70 .,
5 END SEMESTER EXAMS Once in_a Semester University level 70

1 9 11 “.Il
10
1;, 1?1 12 %
4 g g It
5 8 B TE
Extra topic 5 3 B
Total units-5 | Total Topics- 50 Total Lectures-55 Total Lectures-.lY
Target Details:
S.No. Target ST-1 ST-2 PUT | Ut |
1 Academic Pass % B0 90 90 0Lt
Class Average 50 50 55 S Qirector
2 Attendance 95 95 95 Ay Kumm; fiarg E4
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Prerequisites: An understanding of fundamental concepts and the mathematical

foundations of

1 Classical Mechanics

2 Electrostatics and Magnetostatics

3 Optics (interference and diffraction)

4 Light-matter interactions

§ Materials and Their Characteristics
Pre-requisite for the following courses:
Electromagnetic Field Theory

Optical Communication

Material Science

i
A
-
Al Pardamg Shaume ... @Jﬁﬁ ------------- ‘1‘/ -
; ] F.gu;ﬂr Name & Elﬂﬂlmﬂ s.'r“.huﬂ "ﬂﬂltﬂﬂ“ﬂ Team HOD Elﬂ.l'll May Kuma;zr JJ Colicge
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BAS101: ENGINEERING PHYSICS: COURSE OUTCOMES

€101.1: To explain the distribution of energy in black body radiation and to differentiate
between particle and wave nature with an explanation of Compton's effect and
Schrodinger's wave equation.

C101.2: To explain the concept of displacement current and the consistency of Ampere's
law, as well as to examine the properties of electro-magnetic waves in various mediums
using Maxwell's equations

C101.3: To recognize wave behavior using various examples and applications of
interference and diffraction phenomena, as well as to interpret the concepts of grating and
resolving power

C101.4: To describe the functioning of optical fiber, its properties, and to distinguish
between different types of optical fiber. To understand the concept, properties, and
applications of lasers.

C101.5: To describe the properties and applications of superconducting materials and

nanomaterials @)l%/l
. Barddra..<S st 4. \E/ ........

i’lculljr Mame & Signature Syllabus Monitoring Team HOD Signature
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AKGECNQAC/LDPN

LECTURE WISE SCHEDULE
SECTION: S-1.....

UNIT 1: QUANTUM MECHANICS
. Topic No.of | No.of Remarks
2 Lectures | Lectures ":':t:“
required held
1 |Inadequacy of classical Mechanics, 1 (-3 ot | o
Planck's theory of black body radiation ﬂf te
(qualitative)
2 | Compton's Effect 2 -1 ¥
; tf 1o, 1are
3 | De-Broglie concept of matter waves 1 I e
4 | Davisson and Germer Experiment 1 2 Iu[m
[E] pe
5 | Phase velocity and group velocity 1 ' I TI‘ (o
6 | Time-dependent Schrodinger's wave 1 J 18] fe
equations
7 | Time-independent Schrodinger's wave 1 | Mf f
! equations
! _t
Pl'rical interpretation of wave function 1 F 25/
and conditions fulfilled by wave function
icle in a one-Dimensional box 2 e m T 21 4p

“ : »s Scheduled = 11 Lectures h'li,'l_‘:a'”

m@i’%m ....... (£ S

Name & Signature Syllabus Monitoring Team HOD Signature




AKGECAQAC/LDPMAY

ECTION: 8-31..

UNIT 2: ELECTROMAGNETIC FIELD THEORY

- Sl Topic No.of | No.of Remarks
No. Lectures | Lectures | Held
required held on date
[ {1 | Basic concept of Stoke's theorem and 1 I 0] jo
Divergence theorem, Basic laws of
electricity and magnetism
Continuity equation for current density 1 1 BITTe
Displacement  current,  Maxwell 1 2 T
equations in integral and differential 2[n
| | form
-*4 Maxwell equations in vacuum and 1 | 2|h
plane electromagnetic wave equations
in vacuum
5 | Transverse nature of electromagnetic 2 Z, a7
wave in free space. .-:: “;
6 | Maxwell equations in conducting 1 t T
medium
7 |Plane electromagnetic waves in 1 I a-f T
conducting medium , Skin depth
Poynting vector and Poynting theorem 1 I ql
Relation between electric and magnetic 1 > |-e !’ "
fields of an electromagnetic wave '-‘-n[ I
Scheduled = 10 Lectures held=13 |




AKGEC/IQAC/LDP/3
LECTURE WISE SCHEDULE
SECTION: 871,
e
UNIT-3: WAVE OPTICS
ES Topic No. of No. of Remarks
Na. Lectures | Lectures | Held on
required held g
1 |Coherent sources and their 1 I 28] I ; |I;r| ] crl
formation | |
I 2 Interference in uniform thin films 1 ] q’“r
'3 | Interference in wedge shaped thin 1 = 1“.1.
L films Y12
il Necessity of extended sources 1 ! =l 1>
" 1§ | Newton's Ring experiment and its 2 1, =
Introduction to diffraction. 1 o I | ! -
Fraunhoffer's diffraction at single
it 2
Double slit diffraction and absent 1 2 312
spectra |4 I o
Diffraction grating Spectra, missing 2 3 | 5' 3
order and maximum possible order 'I.T] j
with grating 19 I >
Dispersive  power,  Resolving 1 J 20 ’ |2
power, Rayleigh's criterion of E'I“-:..
resolution (e72)
Huuhhgpmarnfgrathg 1 ! 241 |21 iy
TERH Lecturéd halde |7 3 =2p

’I-IL Gq»&%lgﬂw @Jw }_f- _____

. Fatuy Name & Signatur lfIIIHHI Motitsring Toam  HOB Sign- 1o 1
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LECTURE WISE SCHEDU

AKGECAQAC/LDFO

UNIT 4 ; FIBER OPTICS & LASER
I L o No.of | No.of Remarks
Ne. Lectures | Lectures | Held on
required |  held dats
1 |Principle and construction of i 3 i
optical fiber 5/}
2 | Acceptance angle, Numerical 1 2 3|1
aperture, Acceptance cone £ 1) (Nidee.)
3 | Step im.ng and graded index 1 | ap,
fibers :
4 | Attenuation, Dispersion, 1 | rofy
Application of fiber
5 | Absorption of radiation, 1 | "l“ ]
Spontaneous and  stimulated
emission of radiation
6 |Einstein's  Coefficients and 1 I 21
Einstein's relation g
7 | Population inversion, Principles of 1 | |&f1
‘ laser action
8 | Solid state Laser (Ruby laser) 1 [ I
Gas Laser (He-Ne laser), Laser 1 , ]t“
applications.
Lectures Scheduled = 09 Lectures held =,

Fasulty Name A Sighaturs  SyNabud MohieHhy Teah  HOD Signature

“Di
Ajay Kumar G
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LECTURE WISE SCHEDULE
ITS: S c A
=3 Topic No.of | Wo.of Remarks
No. Lectures | Lectures | Held
required held on date
i Tarlnparaturu dependence  of i [ 17 T
resistivity  in  superconducting
materials
‘2 |Meissner effect, Temperature 1 2 23] ;
dependence of cntical field, 231
Persistent current
Type | and Type |l superconductors 1 I 1”| [
- 4 | High temperature superconductors, 1 2 w|r
, Properties and Applications of e “"T’
| Super-conductors
"5 | Nano-Materials: Introduction and 1 | 2 ;- f
, properties of nano materials
6 | Basics concept of Quantum Dots, 1 \ 29 l \
CQuantum wires and Quantum well
7 | Fabrication of nano materials ~Top 1 2 :‘{t,i'll ]
Down approach (CVD) and Bottom- 9 ’ ’
Up approach (Sol Gel)
8 | Properties and Application of nano 1 | ES
materials
Lectures Scheduled.= 08 Lecturss heid =) |
B
£ S Do T
Fasulty Name & Bignature  Byllabus Monitoring Tear  MOD Signature

Ajay Kumar Garg Engg. Golle
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AKGECAQAC/LDP/3
.—-—'_'-'_._._-_
EXTRA TOPICS COVERAGE
Ty Tore Related| Related] MNo.of | No.of | Heidon | Remarks
! Unit CO | Lectures| Lectures | Date
o - required hald
~THeisenberg Uncertainty | 1 CO1 : I
principle and its application I
i |Rediation  pressure  and 2 CoZ I' 1 g1
momentum
§ [ Young's double slit| 3 cOo3 ] 29[ 1)
axperiment and Fresnel's |
Biprism experiment
4 | Main components of a laser 4 CO4 I ; HI
| systemn
5 | Carbon nanotubes (CNTs) 5 CO5 1 ; T
|
k|
| Total Lectures Scheduled........ L~ Total Lectures held.......d.....ceomeeees

1

{2 randar Shauw

Fasulty Name A 8ignature

Syllubus Mofiltoring Tedm

- Concepts of Modemn Physics - Aurthur Beiser (Mc-Graw Hill)
. Optics - Brijlal & Subramanian (S. Chand )
. Engineering Physics: Theory and Practical- Katiyar and Pandey (Wiley India)
. Applied Physics for Engineers- Neeraj Mehta (PHI Leamning, New)
. Engineering Physics-Malik HK and Singh AK (Mc Graw Hill)

HOD Signature

Ajay Kumar Garg

il akhicy



Related | Relevance
f‘ Toplc Unit to COg “"'::"“ Justification
_ POs/PSOs
Heisenberg 1| COT |PFoi-Pos, [ The Femenberg Uncertainty Principle 1s
Uncertainty :g}f" the outcome of wave mechanics, so this
peinciple and ils PSOZ concept was introduced so that students
application could understand how this concept is
— applicable for microscopic particles.
{ | Radiation pressure 2 CO2 | POi-POs, The concept of radiation pressure arises
- | and momentum :géi;- due to the exchange of momenturr
PsO2 between the electromagnetic field and
the object. This force is seen since
electromagnetic waves camy transporl
momentum, Since radiation pressure is
used in many applications, its basic
I description is added as an extra topic.
3 |Young's double slit 3 CO3 | PO1-POS, Young's double slit experiment anc
| |experiment  and Fo12, Fresnel's biprism experiment is the best
Fresnel's  Biprism Eg examples to understand how coherent
experiment sources are generated to get a sustained
g interference pattern.
4 ain components 4 CO4 |POVPOS. [In order fo undersland the complete
| |iofa laser system mﬁ; working of a laser, it is essential tc
PSO2 understand the main components cof a
laser. Se, the description of these
components and their roles is included in
R the extra topics.
Carbon nanotubes 5 COS5 | PO1-POS5, | Carbon nanotubes (CNTs) have attracted
(CNTs) ';géﬁ significant interest due to their unique
POz’ combination of properties, which make

them suitable for a wide range of
applications in areas from electronics to
biotechnology and other applications. Sc

their description is added as an exira
topic.
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. Explain wave-particle duality. What are matter waves? Find the de-Broglie
wavelength associated with an electron which is accelerated through 50 volt.

. Derive Schrodinger’s time independent and time dependent equation. A particle

is in motion between x = 0 and x = a with zero potential energy. At points for

which x < 0 and x =a, the potential energy is infinite. Solving Schrodinger's
equation, obtain energy eigen values and normalized wave function for the
particle. Also plot first three allowed wave wave functions.

. What is black body radiation? Describe the distribution of energy in the spectrum

of black body radiation. i :

. What s Planck’s quantum hypothesis of radiation? Establish Planck's radiation
formula and show that Wien's formula and Rayleigh Jeans's formula are special
cases of Planck's formula. _ L

. What is Compton's effect? Derive an expression for Compton’s shift.

. Define phase velocity. Derive expression for them. Prove that phase velocity of

de-Broglie wave Is greater than speed of light. (with necessary diagram)

. What is the physical significance of wave function ¥? What conditions must it

fulfilr?
. Describe i xperiment to describe wave nature of electron.
2 ) Mmuﬂ“un Gamur:l::ﬂllhd withiMeV electron, 1MaY praton, 1MaY

.m' m‘,ummuhmtmnmmm Find the wavelengih
‘A

3 o o
oo, Pe
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are transverse in natura,

14, Derive wave equations in conducting medium. Show that EM wave propagating
in ;;:..nduc‘hng medium is an attenuated wave. Derive an expression for skin
depth. .

15 Define Poynting vector. Deduce Poynting theorem for the flow of energy in an
electromagnetic field and explain its physical significance.

16.Find the skin depth & at a frequency of 3.0x 10® Hz in aluminium where o=38.0 x
105 5/m and pr=1,

17.For a conducting medium, o = 58 x 108 Siemens/m and & = 1. Find out the
conduction and displacement current densities if the magnitude of electric field
intensity E is given by E=150 sin (10'° 1) Voltm.

18.The sunlight strikes the upper atmosphere of earth with energy flux 1.38kWm=2,
What will be the peak values of electric and magnetic field at the points?

19.The energy flux of 10watt/m? of a laser beam is incident on an ideal plane mirror

for one hour. Find the momentum imparted in the miror during this time and
force.

20.A 100W sodium lamp radiating its power. Calculate the electric and magnetic
field strength at a distance of 5m from the lamp.

21. White hight falls normally on a thin film of soapy water whose thickness is
1.5X10"%cm and refractive index is 1.33. Which wavelength in the visible region
will be reflected strongly?

22 A soap film of refractive index 1.43 is illuminated by white light at an angle of 30°,
The refracted light is examined by a spectroscope in which dark band
comesponding to the wavelength 6X10 "m is observed. Calculate the thickness
of the film.

23 White light is incident on a soap film at an angle of sin"'(4/5) and the reflected
light is observed with a spectroscope. It is observed that two consecutive bands
comrespond to wavelength 6.1 X 10° cm and 6.0 X 10® cm. if the refractive index
of the film be 4/3, calculate the thickness.

24.In Newton's ring experiment the diameter of 4™ and 12" dark rings are 0.400 em
and 0.700 cm respectively. Deduce the diameter of 20" dark ring. (0.906)

25.Newton's rings are formed in reflected light of wavelength 6000A with a liquid

between plano convex lens and glass plate. If the diameter of sixth bright ring is
3.1mm and radius of curvature is 100cm, calculate the refractive index of liquid.

.A diffraction grating used at normal incidence gives a yellow line (A=6 )ina

certain spectral order superimposed on a blue line (A=4800A) of next higher

order. If the angle of diffraction is sin”(3/4), calculate the grating element.
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Submission Date: .............coeeeevenn,
1. Derive an expression for diameters of bright and dark rings in reflected light.
2. In Newton's ring experiment the diameter of 4™ and 12™ dark rings are 0.400
cm and 0.700 cm respectively. Deduce the diameter of 20 dark ring. (0.906)
3. Newton's rings are formed in reflected light of wavelength 6000A with a liquid
between plano convex lens and glass plate. If the diameter of sixth bright ring
is 3.1mm and radius of curvature is 100cm, calculate the refractive index of
liquid.
, I;:quiva an expression for maximas and minimas in single slitt diffraction.
A diffraction grating used at nomal incidence gives a yellow line (A=6000A) in
a certain spectral order superimposed on a blue line (A=4800A) of next higher
order. If the angle of diffraction is sin’(3/4), calculate the grating element.
_ A diffraction grating used at normal incidence gives a green line (5400A)in a
certain order superimposed on the violet line (4050A) of the next higher order.
If the angle of diffraction is 30°, cak:;llaiﬂ the value of n. Also find how many
lines per cm are there is the gratings ,
How ﬁm’f orders will be visible if the wavelength of incident radiation is
5000A and the number of lines on the grating is 2620 to an inch.
Derive an expression for resolving power of a grating. :
What sis the basic principle of communication in optical fibres. Describe its

main components
D - nd numerical Aperture in optical fibers. Betive an
i ﬂ g&?};; £'1l;||n and Numerical ApefuM with suilanie

Expression

dlagrarh.
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| . cladding refractive indices 1.468 and 1.460
respectively. Calculate criticg angle, acceptance nngb: and :Il.lﬂﬁﬂ-ﬂl

calculate population ratio Na/N, radiation of wavelength 8000 A, then
14. What is the importance of metg ) . N

suitable leiagrarn. stable states in laser action? Explain with
15.The oplical power, after propagating through a fiber that is 500m long is
" mﬂlﬂ?:ntﬂ 25':iruﬂ:t its nrig-:ﬁnl value. Calculate the fiber loss in dB/km.

.Describe construction, working and level di -
17.What is critical Ty e SImgram Of MY et

magnetic field in superconductors, epandence of temperatu

18.What is Meissner effect? Describe type-1 and type-2 superconductors.

19.What are the properties of High TC superconductors?

20.A superconducting tin has a critical temperature of 3.7 K at zero magnetic
fields and a critical field of 0.0306 Tesla at 0 K. Find the critical field at 2 K.
21.Calculate the critical current and current density for a wire of a lead having a
diameter of 1 mm at 4.2 K. The critical temperature for lead is 7.18 Kand H =

6.5 % 10* Am.

22. Find the critical current which can pass through a long thin superconducting
wire of aluminum of diameter 2 mm, the critical magnetic field for aluminum is
7T9=10° Am-',

23.Calculate the critical current which can flow through a long thin super

conducting wire of diameter 1 mm. The critical magnetic field is 7.9 = 10° Amp
m,

(s,
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wa tefength ﬂ.ﬂﬂtj'cl}tﬂl with 2s,ceV Newhrem. i
. ~27 ~ 2 w6 J-s)
(rﬂﬂn= lerxistlig, O= 3 mis, A=

HOD SIGNATUSE 0T o
NAME & 8IGNATURE OF FACULTY A




o)
|

AJAY KUMAR GARG N AKGEC/AQACIQPI
GIN
I DEPARTMENT OF APFL:EE I;'”G COLLEGE, GHAZIABAD
T CIENCES & HUMANITIES
Sessional Test '
m: B.Tech.
Gession: 2023-24 : Semester: |
Subject: Engineering Physics Section: §1, 52, 53, 54, 55, 56, 57, 54, 59, S10
May. Marks: 50 Srﬂju; l;:‘_ltde: BASIDI/BASIOIH
1 ' OU s
OBE Remarks: -
L -
g AN ST sl a8 a6
E‘:- — co1 | con | coz | coz | OV | oot | cor | coa | cos oy | cor | coz
s Level*
(L1 1 L&) Bl ||| o) |wlelw]wluw
| Wtighmgi: OO 285 Weightage CO2:21.5

s

*Biocm = Level: LI: Remember. 1.2- Understand 13- Apply. L4: Analyze. L3- Evaluate, L6 Create

|

Note: Answer all the sections with all the questions.

AW 6 Tl ol F G

EE'C".HTEIH."‘ tz* 5.:"]-]

. What 15 phase velocity? Prove that phase velocity 15 greater than velocity of lizht
U1 30 31 g Tirg Sifeny fF =wm a4 e & A # e 2
. What are the postulates of Planck’s quantt m theory”? Write Planck’s radizhon formula.

w7 3 wten figih F e = ¥ &F & R g i)

3. Write equation of continuity and what is its physical significance? :
T o Wt fafe aur e WS Hew o e

4. Using Maxwell's fourth equation derive Maxwells first equation.
a3 9 e & Judn S ded &1 U FHiST0 U
‘} 5. What voltage must be applicd to an electron microscope to produce electrons of wavelength 0.32 A,

(where = 6.625 X 10° Js, ¢ = 3 X10° m s, rest mass of electron = 9.1 X10°*' kg)

0.32 A i et 3 gt Ie0H U & AU O MIEHIRDIY WX Y 4 diees e
Tfgu

Section-B : (5*5=15)

Derive time independent Schrodinger’s wave equation Frplain physical significance of vave

function.

mﬁmmmmmiﬂlmmwmmm.

: i infinite potential box of width L. Find the energy ¢igen
bty I in onc dimensiona infinite po o ¢
2 Im“m:IE . fun dl‘:nr:’ﬂr this particl= A particle i» moving in ID potential box of width 1 um.
Values and ergen funcli
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Naote: Attempt all Sections, If require any missing data; then mﬂﬂﬂ;‘w Marks: 100
SECTI 4 G :

1. __Attempt all questions in brief, Ly 2110=20

Ta. | What are inertial and non-inertia) _ : t L
inertial frame or non-inertial ﬁ'ﬂmﬂ;MB of reference? Is an aircraft in steady flight an
b | Show that massless particle can exjt only if they move with the speed of light and their

energy £ and momentum p must be related ask= pe
‘¢, | What do you mean by impedance of a wave? '
What is the difference between clectromagnetic wave and matter wave?
Interpret Bohr’s quantization rule on the basis of de-Broglie concept of matter wave.
Two independent sources could not produce interference, why?
What is dispersive power of plane transmission grating?
Why model dispersion is negligible in single mode fiber?
Why population inversion is necessary for laser action?
How can you say that He-Ne laser is superior to Ruby laser?
SECTIONB

1 Attempt any three of the following: 10x3=30

a. | What is time dilation? Aman leaves the earth in a rocket ship that makes a round trip
to the nearest star which is 4 light years away at speed of 0.8¢, How much younger
will he be on his return than that of his twin brother who preferred to stay behind?

b. | The sunlight strikes the upper atmosphere of earth with energy flux 1. 38kWm™.

What will be the peak values of electric and magnetic field at the points?

¢. | Calculate the de-Broglie wavelength of a neutron having kinetic energy of leV.
(Mass of the neutron = 1 67107 kg, b= 6.62=10™ joule sec)

d | A plane transmission grating has 16,000 lines to an inch over a length of 5 inches,
Find in the wavelength region of 6000 A, in the second order (i) the resolving power
of grating and (ii) the small wavelength difference that can be resolved.

Calculate the relative population of two states of the laser that produces light of
wavelength 5461 A at 300K (Bolzmann constant K= E_6x% 107 e VK.

SECTIONC I
3. Attempt any one part of the following: 10x1=10

a ¢ the fundamental postulates of special theory of relativity and deduce the Lorentz
rmation equations from them and discuss how these equations account for the
phenomenon of length contraction.
B Derive Einstein's mass-energy relation and show that relativistic kinetic energy of a
particle is given by: -

AY?
k=(m—m)’ =mg’ (l—c,] -1}

Ajay Kumar ngg. Golieg
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4 Attempt any one Part of g

ﬁllmuhl-
=3 Dtdu:: ﬁamgmfll “Quationg i free A
| current and s whwhltdmﬂudiﬁmm Elphinl:,: concept of displacement
| e 3

I b. | State

5. Attempt any one part of he Tollowing.
E Write down Emﬂ"—“'—-—-—-—-— el

| solved it 10 find out the Eigep yap !::“Egnmﬁ::i:;: a one-dimensional box and
b [Whatis &mpmmfm—ijmﬂ pr
% Hsupport the photon nature

Attempt any ome part of the following:
8. | Describe and explain the formation of Newton's rings in reflected monochromatic

light, Deduce the NCCEXSAry expression for bright and dark rings.

b. | Diseuss the phenomenon of F
intensity of the first subsidiary

b

raunhofer diffraction at a single slit. Show that the
maximum is about 4.5% of the principal maximum,

7. Attempt any ane part of the following: 10x1=10
2 | Explain acceptance angel and acceptance cone of 2 fiber? Define numerical aperture,
b. | Describe the construction and working of a Ruby laser with the help of a well

labeled diagram.

Physical Constants

Rest mass of electron m,  =91x10"kg
Rest mais of Proton m =l67x10"kg
Epudnl‘h;hl c =3 x 10" mis
Planck's Constant h =663 x 10™ -5
Chiargs o electron e =l6al0"C
Boki i’y Caatant k =1.38 x 10" J-K*
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Note: 1. Amtempt all Sections, y

SECTION 4
1. Attempl alf questions g brief. 2 110 =20
;. E’m: da:'ll.;ﬂq the mhn‘n of special theory of relativity [co1j
ow will vou 5 that no T | i
of light in an inertial frame® ‘mmm““'mm“’“mm?:;;:;mw
c. Why Maxwell proposed that Ampere's |a i - T
d. What do vou mean by depth of puﬂﬂr:t w_ O - EE i';
e. Determine the de_-Bn;rg]it wavelength of a photon, [Co3)
[ Discuss Ihlt physical significance of a wave funiction, [cO3)
& Why two independent sources cannofbe Soherent” [co4)
b. "i'lrl'ha_r dﬂ_jmu mean by resolving power of an optical instrument? [CO 4]
L Distinguish berween spontaneous and stimulated emissions. Which one is required for
lazer? [T 5]
J. What is the principle of operation of an optical fiber? [CO 5]
SECTIONB |
b3 Attempt any three parts offhe following: Wx3=30
8. Deduce the relativistic velgcity adfitiog that it is consistent with
Einstein's second posrulate. [coi]

b. Write the Maxwell's equations in Mdgrabas well as in differential form and explain
their physical significance. Show that the velocity of plane electromagnetic wave in
dlfﬁ'ﬂ EFIHj—i Eit‘ﬂ“b}'{" I¢ o !I—lﬁﬂl' i_l:l:i Il

¢ Obtain time independent and time dependent Schrodinger's wave equations. [CO 3]

d. Discuss the phenomenon of Fraunhfofer diffraction at a single slit and show thar the
relative intensities of the successive maximum are nearly oy

I:—ir: 3 . u T
ofl- 25I1- 490"
¢ Discuss the structure of an optical fiber. What are various types of optical fibers
Explain their advantages and disadvantages. [CO 5]

SECTION C

Attempt any two parts of the followlog: Sx2=10
(1) What do you mean by length contraction” Deduce the necessary .

xR o s the proper lsagth of each edge of

Obtain lume of a cube, :
4 wﬂuhathﬂmni-mﬁuﬂlhﬂmw“huwmnnf

" Director
Garg Enga. Colieg
[Cﬂ " Kumaé{]:
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6.

=3

the cube.

{¢) Deduce an ax ] .

Pression f'ﬂ'l' the Vanation ,.:,,rm with vﬁlﬂﬂi‘l'jl'- [Cﬂ l}
Aftempt any Mo parts of the followlng;
(a) What is Poynting vector? Deri . : s
(b) Deduce Coulomb's Loy of sy *\Pitin Poynting theorem.  [CO 2]

(c) -

Attempt any fwo parts of the following:

(a)

(b)
(c)

[Co2]

5x2=10
A pan:qu is in motion along a line x = 0 apd x = L with zero

pa::tfutf!.l energy. At points for which x < 0 and x > L. the
pnu-nua.ll energy is infinite. Solving Schrodinger equation, obtain (=]
energy eigen values & normalized wave function for the particle.

What i1s Compton effect? Derive the necessary expression for
Compton shift. j50:3]

Show that W{x, ¥, 2,7} =y(x, ¥ 2 )™ is a wave function of (CO 3]
a statiopary state. '

Attempt any fwo parts of the following: Sx2=10
(a) Explain the § cation of Newton's ring. Prove that in reflected
light the d ; ghall 1o the square [CO 4]
root of natural pumbers. 1 y
Li f wavel ; 1 W It\-lhﬂl:l:ﬂ.
o fﬁ?ﬂ%ﬂ:dﬁ ind ¢ 2.0mm apart. Find [CO 4]
the angle of wedge ; ‘ :
(¢) In a grating = order will (CO 4]
overlap with 3™ g
Attempt any pwo parts of the fo | Sx2=10
‘_lj Dmﬁhﬁ ﬂhﬂ Wﬂsm[inﬂ ﬂmﬂ Wﬁi'k.ins of R'l.lh}" Laser with neat [C'D ﬂ-]
(b) -:.[.:um; the population ratio of two states in He-Ne laser that (co s
produces light of wavelength 6000A ::?'C' sadls: ol i
() Calculste the mumerical 8PS, S 7 o active index of the [CO 5]

iti lnglaufthel:rpﬁﬂlﬁhm refy
:I:tl:ni‘s] 1.50 and refractive index of cladding 1s 1.43.
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Total Marks: 100

Note: attempt all the sections. If require any missing data, then choose suitably

| Section A
1. Artempt all questions in brief:2 x 10 =20

[QN. | Question Marks | CO
» Differentiate between inertial and non- inertial frames. 3 1
k. | Show that the rest mass of a photon is zero. 2 1
= | write the similarities and dissimilarities between conduction and 2 2
| displacement current.

p d. Define the Poynting vector and write its unit. 2 2
e, | State the Wien's displacement law. 2 3
1. Distinguish between modified and unmodified x-rays. 2 3
I The light rays from two independent bulbs do not show interference. | 2 L]

Give the reason.
b, | State the Rayleigh criteria of resolution. 2 4
i [Whatis an optical fibre? How does a light signal propagate through | 2 5
it?
| Write the essential requirements for the laser action. 2 5
Section B
3x10=130
2. Attempt any three of the following: g
|' an Marks | CO
: Question 10 1
3. | Show that E3=plc?+mp’c’ -
b. | Find the skin depth Gatafrequencyof3.0x 10Pzinaluminiumwhere | 10 2
| potential box
¢ | An electron Is bound In one di;:ﬂll:::::: n:n:hﬂ box to be infinite,
width 2.5 x 101°m. Assum 24 tm values of the electron.
|| calculate the lowest permitted enerBY.=m LT o o e o ng 10 |4

d. | White light s incident on a m::pzl::: :::n a P
| m two :nth:;:;lz:“dr::t ‘::nds correspond to n:t:ﬁ!ﬂ“l::hl:
6.1x10° em and 6.0x10°* cm. If the refractive index

L___| /3, calciilate the thickness. LT s s

L;__ : mrﬂlﬂcﬁ:lﬁmt ’:::‘::. s er if the Input pawer I3 S00uW.
3 e
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! Se
Attempt ant one of the following: Ction C
Jﬁ_’l’ﬁumm 1x10 =10
T._- state the postulates of special theory of relativity nd Marks | CO
|\ |Lorentz transformation equations. When I.umnlt: :ﬁn ;:rm“The 10 1
| . rmation
[ equations get reduced to {-iall.te;n tmln_ngthn equations?
b. |State and prove the velocity addition theorem. Show that the | 10 1
| theorem is consistent with the Einstein’s second pastulate.
4, mlumpt any one of the following: 1x10 =10
"Q.N. | Question Marks | CO
' " Establish the e-m waves' equations in free space and solve themto | 10 2
show that they travel with the speed of light in free space and are
transverse in nature,
b. | State and prove the Poynting theorem. Show that E/H = 377 Ohm. 10 2
5. Attempt any one of the following: 1x10=10
Q.N. | Question Marks | CO
a. | What is the Planck's theory of black body radiations? Obtain an | 10 3
expression for the average energy of the oscillators and derive the
PManck's radiation law. _
b. | Write the Schrodinger's wave equation for a particle in one- | 10 3
dimensional box and solve it to obtain the eigen values and eigen
1 functions.
6. Attempt any one of the following: 1x10 ':Tﬂm —
i QM. [ Question
'a. | What do you mean by a wedge-shaped ﬂln;i‘l Dhcﬁ:t':'le interference | 10 4
ston for the fringe .
e S 0 uhtall? the expres 1z vl Show that the diameters of | 10 4
'b. | Discuss the formation of Newton's rings. ideshixirmpppsinie
L the bright rings are proportional to il ik
numbers.
1x10 =10
:,II any one of the following: Marks | CO
. | Question 3 10 5
and numerical aperture
Wit doyoy memn by a:ﬂﬂt!“:;::f: le and numerical aperture.
\—__| Derive the expressions for —od emission? Discuss the He- | 10 5
.| What do you understand by the stimu laser |
oy nd working. How He-Ne laser is
Ne laser by giving its construction 3
superior to the Ruby laser?
vk 35 10"

thﬁ.:

cwﬂl‘ o= 9.1 % 10°"kg, Speed of light ¢ =
.'T“l Itlfl""' J-s, Charge on electron

o= 1.6 % 10"*Coulomb
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BTECH
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: 3 Hours
Note: 1. Attempt all Sections. If require ANy missing data; then choose !.uil:ll“;"::rdI g 1
SECTION
L. Attempt all questions in brief, S 2x10=20
'_'_-_-_ I =
w. - - Craestion Marks | CO
. What is inertial and non-inertial frame of references? 2
b.

Show that the massless particle can exist only § .
- ; ¥ if they move with the speed of
| light and their energy E and momentum p must have the relation E=

1
2 |
"L - L _ pE.
c. Write Maxwell’s equations in non-conducting medium, 2 3
1| Define skin depth. 2 |
.| Distinguish electromagnetic waves and matter waves? 2 3
' | What is de-Broglie hypothesis? 2 k)
1in What are coherent sources? 2 4
. State Rayleigh's criterion of resolution. 2 4
7 | Explain the propagation mechanism of optical fiber. 2 3
i What are the main componenis of laser? 2 ]
SECTIONB
ing:
Attempt any three of the follow Emg — _—

gl

What is length contraction? Derive the necessary ﬂ_prm'inn for it. Show that | 10

' +y’+zl- 2t is invariant. under Lorentz iransformation. T T
Show that the radiation pressure exerted by an :muu:ﬂm ;:;:::u..'m,nqe b
: Shi e ey

nergy density. Fora medium, conductivity o= 24 x 1U _ z

Fh'l-: out lh:i:nrgucliun and displacement current densities if the magnitude &

. i
i [ ity is 'v:nhyE.-lSﬂsm{lﬂ-' t]"-’nl_h'm. =
;1::;: 2::-.: “I;:;::E:;ﬁ its physical significance. Derive Schrodinger's time | 10 3
c.

d :ﬂdﬁpﬂ':: T::[::cﬁ::ih::d —amission arc complimentary in thin film | 10 |4
rove tha

interference. le and numerical aperture of an | 10 5
e. :L‘-wﬂlup the cxpressions mgﬁfﬁn:ﬂ:ﬂmfﬁtﬁﬁ index 1,466, cladding

sk m :ﬂ I#tﬂl::w operating wavelength of the mys is 0.BS pm,
refractive | Ab.

ich the fibre will
calculate the cut nﬂ‘p:mmﬂﬂmﬁthnnumhﬂnrmndu,mm 5
] i
’“i;:ﬂvmdiﬂnﬂﬂrﬂf the core = 50 pm.

~ 718

5

SECTION C

Howing: Marks | CO
Attempt any one part of the fo e

e time dilation. Show that | 10 | 1

3.
": Br - ,I-nmnm equllrnrﬁ
time dilation is a real effect.

Yy =
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4. Attempt any one part of the following:

Question
- = Marks | CO
Derive the Poynting or work-ener
: ; EY theorem for th -
electromagnetic field. Also give the physical i!'Lt.=r|:|n'.-lx'cﬂir.:wr i i
With the h:!p Df: Maxwell's equations for free space, derive electromagnetic | 10 2
wave equation in free space and prove that elec s
transverse in nature. .

I

b

5, _Attempt any one part of the following:

- [Qno. Question Marks | CO
a. Solve Schrodinger’s wave equation for a particle in one di ol infinite | 10 1

potential box. Compute the energy difference between the ground state & the

first excited state for an electron in a one-dimensional rigid box of length 100
A®.

h. Define Compton effect and apply it to find an expression for the Compton shift | 10 3
(AL).

6. Attempt any one part of the fn1luwiulug: .

' ' ' 's nings in reflected light. Solve | 10
Explain and describe the formation uf_ Newton's rings in re :
it fEr reflected light to prove that the dl:ﬂ'l-:_t;'l: of '::Luﬂn nc?gs ;;e pmport::nail Itlz
the square roots of natural numbers. Light ol waveier 6000 A"
mr::lly on a thin wedge-shaped film of refractive m-:ﬂ |.4 forming frnges

i wedge in seconds.

that are 2.0 mm apart. Find the Ilcur ‘ y
Discuss single SEFI‘BII.I\]"}I':I"E diffraction and mih' E ﬁ#;l;ﬁ';ﬁ? the | 10
ttla;hfe intensities of successive maximum are nearly 1: 1/22 : : 1121,

Attempt any one part of the I’nl:;:iﬂnmt T

With the help of diagram, classify and describe various types of optical fibers | 10 5
l - &

based on modes refractive index. ——T10 5
iadv ;‘: b u;r; g e O nff:rPuEinﬂﬁn‘sﬂI:iu:?;m of
iy =P,,!ﬁlwqhminmnpmsmp‘ e w6
emission of mﬂllﬂﬂﬂm emission of radiation. Ana imwmm . o
s laﬁnn“z{an[:.i ;t:u-s in He-Ne laser that produces light 0

popu

L A at 27°C.

P
'S

=

-
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Subject Name: Engineering pp, .. ?;;mn. 2022-23 (Odd Sem)
Name of the Student: el Code: Basyo;

This course exit survey jg aimed tg jm Joll No.

%

academic sessions based op your ulf.mlf: lhﬂuﬂllmlil}' uflmm:nt delivery in forthcoming

the basis of leamings deriveg after the

between | to 3 are to be assigned depe ;.:ﬂm"l"'"“'l of the above mentioned
below: INg on =EI":'].'l-I='-""='|'|'IE-'|'I| of the Icﬂ'm'ng

3: Developmeny of comp
1: Developmen; of ability to accomplish the meny;
I: Developmeny of ability o dccomplish the meny;

course. Ratings

levels mentioned

#1€ ability to accomplish the mentioned objective.
toned obfective with minor assistance.

- il . oned abfective with i ,
0: Inabilivy to accomplish the mentioned i oby with major assistance
| 8,
No. Objective Relevance | Rating |
: - to CO {32/1/)
i Able to d:s_vmhe Schrodinger's wave function and Schrodinger's
T wave equalions to understand the concepts of quantum mechanics COL/UNITI
3, |Able to describe Compton’s effect and derive an expression for
Compton's shift
A:hll: 0 describe Maxwell's equations, their integral and
3| differential form, and their physical significance in electromagnetic
: field theory, COLUNIT2
4. |Able 10 describe Poynting’s theorem and electromagnetic wave
Propagation in free space, conducting and non-conducting media,
Able to find the diameter of bright and dark rings in Newton's ring
3. experiment and learn to use this to find the ww&leng_th pt’ an
— 1 unknown source and the refractive index of an unknown liguid. | CO3/UNIT3
| 6 | #bleto describe the phenomena of diffraction in single slit and N- ——————
' slit arrangements. .
7 | Able to explain fundamental laser ideas, operating principle, and
——{-JPes of lasers. , —— | CO4/UNITs
g |Able 1o describe basic concepts, construction, working principle,
— '¥Pes and applications of optical fibres. .
9, | Able 1o describe critical temperature, critical magnetic field,
| Meissner's effect and Type-I, Type-Il superconductors —— COSUNITS |
1o, “hhhlﬂmwuahmﬂnmnmwiﬂﬂﬂl:mm
L_ fmthesis by and Bottom-up approac

fl’.f ) Qm W Hlﬂ.?t?:ll-l:u

1
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