DEPARTMENT OF GEOPHYSICS
KURUKSHETRA UNIVERSITY KURUKSHETRA

Minutes of the meeting of the PG Board in the Geophysics was held at 11.00 am on
August 25,2020 in the office of the Chairman, Deptt. of Geophysics, K.U. Kurukshetra.

The following members were present:-

Prof. B.S. Chaudhary Chairman
Prof. S.S. Teotia

Prof. Dinesh Kumar

Dr. R.C. Patel

Dr. Manisha Sandhu

Dr. Sushil Kumar
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The following decisions were taken:-

(3 The List of practical Examiners of M.Sc. (Tech.) Applied Geophysics 1%, 3 and 5th
Semester (2020-21) were discussed & approved as per Annexure-1 (Confidential).

2. The revision of syllabus and scheme of examination alongwith the ordinance of
M.Sc. (Tech.) Applied Geophysics I to VI Semester under CBCS/LOCF w.e.f. 2020-2021 in
phased manner for UTD only was discussed thoroughly & finalized. This includes the POs
with PSOs alnd COs their mapping and attainment also. The syllabus of following courses

have been revised:-

Sr. No. | Course Code | Title of the course

1. GP-202 Advanced Computing (New Course introduced)

2. GP-203 Geophysical Signal Processing

3. GP-204 Geophysical Fields and Waves

4. GP-302 Gravity & Magnetic Prospecting

5. GP-304 Electrical Prospecting

6. GP-404 Geophysical Inversion

il GP-506 Computational Seismology

8. GP-517 Artificial Intelligence & Machine Learning In Geophysics

3. The Ph.D. registration cases of Mr. Deepak, Ms. Monika and Mr. Abhishek were

discussed and finalized as per details given below :-

Sr. | Name of the | Topic Name of the |
No. | Candidate supervisor
l. Mr. Abhishek Estimation of Source Parameters and | Dr. Manisha Sandhu
" | Scaling Laws for Delhi NCR region
2 Ms. Monika The Evaluation of Seismic Hazard in | Dr. Dinesh Kumar

Haryana and adjoining Region Using
Deterministic Approach

LS

Mr. Deepak | Groundwater Assessment in Sonipat | Dr. B.S. Chaudhary

District, ~ Haryana, India,  using A
Geospatial and Geophysical Resistivity Mf’ﬁ"

Techniques
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4, The request of Mr. Manmohan research scholar regarding the inclusion of Dr. "

Manisha Sandhu, Asstt. Prof. as Co-supervisor for his Ph.D was considered and

recommended.

Justification for Joint-Supervision ;-

The Ph.D. problem of Mr. Manmohan involves tectonics & Fission Track studies

along with seismotectonic study of region. Dr. Manisha has a good research experience in the

field of seismotectonic. Keeping in view the expertise of Dr. Manisha, PGBOS has

recommended her as co-supervision of Mr. Manmohan for his Ph.D.

Sd/-
Chairman

Endst No.GP/20/1077-1089 Dated:- 02-11-2020

Copy of the above is forwarded to the following for information and necessary

action:-

Dean, Faculty of Science, KUK.

Prof. R.C.Patel, Department of Geophysics, KUK.
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A.R. (Academic), K.U.K.

Deputy Registrar (Secrecy), K.U K.
Deputy Registrar (Conduct), K.U K.
Deputy Registrar (Conduct) Ph.D. KUK.
Deputy Registrar (Ph.D. Regn.) KUK.

SREB

Prof. A.K. Saraf, Department of Earth Sciences, IIT, Roorkee.

Prof. M.L. Sharma, Dept. of Earthquake Engineering, I.I.T. Roorkee.
Prof. 8.S. Teotia, Department of Geophysics, KUK.

Prof. Dinesh Kumar, Department of Geophysics, KUK.

>

Dr. Sushil Kumar, Asstt. Professor, Department of Geophysics, KUK.
Dr. Manisha, Asstt. Professor, Department of Geophysics, KUK.
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ORDINANCE —MASTER OF SCIENCE (TECHNOLOGY) IN APPLIED GEOPHYSICS EXAMINATIO
(CREDIT BASED SYSTEM)

{w.e.f. the academic session 2020-21)

1.1 The duration of the course leading to the Degree of Master of Science (Technology) in Applied
Geophysics shall be three academic years, comprising of Six Semesters. Each academic year siﬂall
be divided into two Semesters, i.e. July to November / December and January to May / June, All
tests i.e Minor Tests as well as Major Tests (End-Term Examination) will be set, conducted and
evaluated by the Department of Geophysics. T

1.2 The End Term Examination (Major Tests) for the odd Semesters shall ordinarily be held in the
month of December/ January and for the even Semesters in the month of May/ June on the
dates to be notified by the Chairperson of the Department.

1.3 Supplementary examinations will be held for re-appear candidates as under, on the dates tq be
notified by the Chairperson of the Department:-

Semester When held
(a) First Semester Alongwith the Third Semester
(b) Second Semester Alongwith the Fourth Semester
(c) Third & Fifth Semester Alongwith or after the Fourth Semester
(d) Fourth & Sixth Semester Alongwith or after the Third Semester
2. The last date(s) by which the admission Examination forms and fees must reach the office of 'Fhe

Department shall be as per schedule at Appendix-l in K. U. Cal Vol. Il. The Chairperson of the
Department will send copies of the Examination forms to the Examination Branch.

3. A student seeking admission to M. Sc. (Tech.) in Applied Geophysics course should possess the
following qualifications:-

B. Sc. With Physics and Mathematics as two of the main subjects and at least 50% mdrks
in aggregate.

OR
B. Sc. (Hons.) in Physics with Mathematics at subsidiary level and at least 50% marks in aggregate.
OR
B. Sc. (Hons) in Mathematics with Physics at subsidiary level and at least 50% marks in aggregate.
OR \

B. Sc. (Hons) in Electronics with Physics and Mathematics at subsidiary level and at least50% marks in

aggregate.
\
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4.1

4.2

4.3

4.4

6.1

6.2

6.3

6.4

The courses of study and the subjects of examination in each Semester, shall be as approved by
the Academic Council from time to time.

Each academic programmer will have a certain number of credits which will reflect its
weightage. A student’s Performance / progress will be measured by the number of credits that
he / she has completed satisfactorily. (The detailed rules /guidelines for implementation of
Credit System of study and award of Grades are at Appendix-Il of K.U. Cal. Vol. 11.).

All evaluations of different components of course shall be done in marks for each student. The
marks of various components shall be reduced to approved weightage, as decided by the Staff
Council and / or indicated in the scheme of examination and added to get total marks secured
on a 100 point scale. A minimum Grade Point Average will be required to be maintained for
satisfactory progress. Also a minimum number of earned credits shall have to be acquired in
order to qualify for the degree.

Credits of a course will be evaluated as under:-

(a) For all lecture courses, one credit per lecture per week per semester will generally be
adopted.
(b) One laboratory hour per week (Semester-wise) will be assigned half credit. Course with

odd numbers of laboratory hours having fractional credits will be accepted. The courses
having 1.5 hours Teaching schedule as per scheme of the course per week of 3 hours
Teaching schedule alternate week will be rationalized to have integer number of contact
hours per week so that fraction smaller than 0.5 are not involved in credit assignments
of laboratory courses.

The total credits for M. Sc. (Tech) in Applied Geophysics First, Second, Third, Fourth, Fifth and
Sixth Semesters shall be as per scheme of examination, approved by the Academic Council form
time to time.

The grade awarded to a student in each course will be based on performance of the student in
Sessionals (Based on two Mid Term Exams/assignment/viva-voce/workshop presentation, group
discussions, quiz etc.) and End-Term Examination at the end of each Semester. The internal
assessment for practical courses will be based on Lab work. Seminar delivered by the students.
The distribution of the weightage will be as under-

Sessional 40%
End Term Examinations 60%

The marks of assessment / grades will be displayed on the notice board of the Department by
the Chairperson before forwarding it to the Examination Branch,

The Chairperson of the Department shall forward the final awards of the students in hard and
soft copy to the Examination Brach after the finalization of marks for declaration of the result
and preparation of DMC.

End-Term Examination (ETE) (Major Tests) shall be open to a regular student who:

(a) has been on the rolls of the rolls of the Department during the semester.




(b) haé his F.xaminétion form submitted in the office of the Department duly countersigned
by the Chairperson of the Department concerned on the following certificates :

(i)
(ii)

of good character ;

of having attended not less than 75% of the lectures in edch paper, seminar, case
discussion, field trips, tutorials, etc. This requirement shall be fulfilled separately
for each course of study. A deficiency upto 15% may be condoned by the
Chairperson of the department in a very hard and deserving case. These shall also
include loss of attendance due to participation in cultural and sports assignments,

' etc. Provided that students who participate in Inter-University Tournaments/Youth

Festivals, shall be allowed additional condonation on the ground of upto 10% in

" each paper on a certificaté from the Director, Physu:al Education and sports or the
" Director, Department of youth and Cultural Affairs, as the case may be, subject to

the condition that such a candidate shall not be allowed to appear in the
examination if his attendance, after condonation on all counts, falls below 50%

7.1  The minimum percentage/grade of marks to pass the examination in each Semester shall be:

7.2

(i) Grade ‘D’ in each paper (by combining the marks of internal assessment and end Term
Examination provided the candidate has obtained minimurn grade ‘D’ in End semester
examination) separately in theory/practical/seminar/project work/dissertation, where
prescribed.

(ii) SGPA of 4.00 in each semester.

(iii) Minimum CGPA of 5.00 for award of Degree.

A candidate who has failed in one or more paper(s) for fails to appear in End-Term Examination,
shall be allowed two additional chances only to pass the ETE, as specified in Clause I, subject to
clause 8 below. Such a candidate may be exempted form re-appearing in the internal
assessment paper(s) in which he has obtained Grade (D’.

The grading of academic performance will be as under:-

- Academic Performance Letter Grade
~ Grades Points (P)

Outstanding 0 10
Excellent A+ .9
Very Good A 8
Good B+ 7
Above Average B 6
Average, C 5
Pass P 4
Fail 0 -
Absent 0 -
Note: 1. Pass Grade is Grade ‘D’ or higher grade.

2. A Candidate eligible to take the examination obtaining Grade F or Ab will be
considered to have failed in the examination/paper(s). Such a Candidate will be
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required to reappear in that examinatio.n,e'paper(s'} within the permissible chances
given in the concerned Ordinance for obtaining pass grade.

3. Students detained for not fuifiiling the reauiremem attendance shall be givén ‘F
grade. . ' SRR 2

4 If 'F" /‘Ab’ Grade is awarded to a candidate in major project, he/she will get only
one-more chance to repeat the project work at the end of next Semester. However,
if a candidate stili gets ‘F" / ‘Ab’ Grade in major project, the same will not be eligibie
for the award of degree. '

9.1 A Candidate who has passed the Semester | or Il or IV or shall be eligible.to join the Semester
1I/IV/V or Vi respectively of the course. This is, however, subject to clause 9.2 and 9.3 below.

9.2 A candidate who has failed in one or more paper(s) of | and Il Semester or lll and IV Semester,
shall be promoted provisionally to the Ill and V Semesters, as the case may be, only if he/she
has earned exemption in the papers as mentioned below: :

From Semesters | and [l If he/she has earned exemption in
At least 50% papers of Semesters
landl

From Semesters Ill and IV if he/she has passed all the papers

To semester V of Semesters | & Il and has earned

Exemption in at least 50 % papers
. Semester Il & IV.
8.3 A candidate for the M.Sc.(Tech.) in applied Geophysics degree must pass the whoie course(all
the six semesters) within a period of five years of his/her admission to the First Semester Class,
failing which he/she will be deemed to be unfit for the course.

10. The medium of instruction and examination shall ordinarily be English except otherwise decided
by the Board of studies concerned and approved by the Academic Council.

11. The amount of examination fee to be paid by a candidate for each semester shall be the same as
prescribed by the University from time to time. An additional fee as prescribed by the
University from time to time shall be paid the candidates in 1,11,V and VI semesters towards the
examination of Field reports/Dissertation.

A candidate, who re-appears in one or more paper(s) /Practical(s) / Semester(s) for the purpose
of passing, shall pay fee as for the whole examination.

12.1  Field Trainings: Each student is required to uhdergo one geological field training of 5-10 days
' (including journey days) and two geophysical field trainings each of 10-18 days (including
journey days) as per scheme of examination. This consist of Geological mapping, visits to
research institutes and organizations, field training with ONGC, CGWB, GSI Field parties and the
like. Every student is required to submit two copies of written report within 15 days after the
training and take a Viva-Voce test on that. The submission period may be extended for a week
by the Chairperson under justified circumstances. The weightage of different components of

Field Training for the purposes of evaluation of a student performance will be as follows:-

(a) Field Training 50%

(b) Field Report 25%

' Charman,
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Besides delivering a seminar talk a student is expected to attend all other seminars delivered by

other students.

The Seminar shall be evaluated by a Committee consisting of three teachers of the department.

The workload of one hour/week will be credited to each teacher associated with the evaluation of

seminar.

12.4

Comprehensive Viva-Voce: At the end of Sixth Semester every student shall be required to
appear for comprehensive Viva-Voce examination before a committee consisting of three
teachers of the Department.

12,5 The practical examinations shall be conducted jointly by one internal and one external
examiners.

13. Each successful candidate shall receive result card on having passed the semester examination.

14, Notwithstanding the integrated nature of this course which is spread over more than one
academic year, the Ordinance in force at the time a student Joins the course, shall hold good
only for the examination held during or at the end of the year and nothing in this Ordinance
shall be deemed to debar the University from amending the Ordinance and the amended
Ordinance, if any, shall apply to all the students whether old or new.

TRANSITORY PROVISION:

Candidates admitted to the Master of Science (Technology) in Applied Geophysics under

Semester System (credit based) in the academic session 2019-2020 or earlier shall be governed by the
old rules.




(c) Viva-Voce 25%

The examination of field training report and viva-voce shall be conducted jointly by internal and

external examiners, as there will be no separate evaluation of the Field Training Report.

A uniform teaching load of three hours per week will be credited to the teacher concern who

will take the students in the field for the duration of two weeks in the subsequent semester.

12.2

M. Sc. (Tech.) Dissertation: Every M. Sc. (Tech.) student is required to undertake a project in the
last Semester. The Project may be an experimental investigation, field work and laboratory
studies, a theoretical investigation accompanied by computation work, data processing and
analysis or a combination of these. The exact nature of the project and the problem is decided
during the Fifth Semester by the Chairperson of the Department in consultation with faculty
members and students. After the project is completed the students will submit two copies of
Dissertation based on the results obtained in his investigation. Finally the student is expected to
defend his findings as embodied in his dissertation before a Board of Examiners and take an oral
examination. The dissertation shall be evaluated by the Dissertation Viva-Voce Board consisting
of the following:

(i) Chairperson of the Department or his nominee.
(ii) Supervisor(s) .

(iii) External Examiner.

The distribution of weightage for the dissertation amongst the examiners shall be as follows:-

12.3

(a) Viva-Voce Board together : 50%
(b)  External Examiner : 25%
(c)  Supervisor(s) : 25%

The work load of 4 hours/ week will be credited to each teacher associated with dissertation work.

Seminar : In order to inculcate sense of confidence and self reliance and with a view to train the
student in the art of public speaking and self expression, each student is required to deliver a
talk on a particular topic during Sixth semester. The topic for the Seminar talk is selected by the
students under the advice of a faculty member. This is accompanied by a write up. The student’s
performance in a seminar is evaluated under the following heads:-

(a) Presentation 50%
(b) Write up 25%
(c) Ability to answer question 25%




Kurukshetra University, Kurukshetra

Department of Geophysics

Scheme of Examinations and Syllabus of
M. Sc. (Tech.) Applied Geophysics I to VI Semester
Under CBCS-LOCF |
(w.e.f. session 2020-2021)

in phased manner

Chairman,
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Vision and Mission of Kurukshetra University

- Vision. - ¢,

Be globally acknowledged as a distinguished centre of academic excellence: -

Mission
To prepare a class of proficient scholars and professionals with ingrained human values and

commitment to expand the frontiers of knowledge for the advancement of society.
Introduction

The sustainable development of society needs energy resources, clean drinking water, safety,
advanced technologies and clean Eafth_environment. Geophysics is the study of physical
processes of Earth and its surrounding space. It is a multidisciplinary subject with applications
from Physics, Geology, Computer Science, Electronics etc. The interior of Earth can only be
studied by indirect methods like propagation of seismic wave. The study of different phases
from Earth provides constraints which are used to interpret physical properties of Crust,
Mantle, Outer Core and Inner Core. The Earth processes are studied to know about origin of the
Earth. The geophysics applications include Oil & Gas exploration, Ground Water exploration,
Archaeological studies, Environmental s'tudics, Seismic Hazard, Mineral explorations, Civil

engineering, Geotechnical etc. The outer space applications include study of moonquakes,

gravity field and magnetii: field.

(A an

9&” m/ (Q"L‘g« ot \)\}Q\/ W %\n wiJawﬂ“ntofGeophyﬁc;

Kurukshetra University
E(U JUKSHETRA-136119.



Vision and Mission of the Department of Geophysics

Vision
Be recognized as distinguished department in the Geophysical World for learning and resear

in Applied Geophysics.

Mission

To prepare the professionals in the broad spectrum of Applied Geophysics e.g. earthqua
hazards, hydrocarbon exploration, tectonics, mineral and ground water resources etc. to ser

the spciety.

BBvardy
Chairrean, e
pepartinent of Geophysics
Kurukshetra University
KURU%(SHETRA-B&‘H‘).




Programme Outcomes (PO) of Post Graduate Science CBCS Programmes/Coun

Faculty of Sciences, Kurukshetra University, Kurukshetra

PO1 Knowledge Capable of demonstrating comprehensive disciplinary
knowledge one has gained during course of study

PO2 | Research Aptitude | Develop  research  aptitude.  Capability —for  asking
relevant/appropriate  questions. Capable of identifying,
formulating and analyzing the research problems and to draw
conclusions from analysis of research problems.

PO3 Communication Ability to communicate effectively on general and scientific
topics with the scientific community and with society at large.

PO4 Problem Solving Capability of applying knowledge to solve scientific and other
problems.

PO5 Individual and | Capable to learn and work effectively as an individual and as a

Team Work member or leader in team(s) and in multidisciplinary settings.
Facilitate cooperative or coordinated efforts on the part of a
group and act together as a group or as a team.

PO6 Investigation of | Ability of critical thinking and analytical reasoning. Ability to

Problems use disciplinary and research based knowledge including design
of experiments, analysis and interpretation of data to provide
valid conclusions. '

PO7 Modern Tool usage | Ability to use and learn techniques, skills and modern tools for
scientific practices.

PO8 Science and | Ability to apply reasoning to assess the different issues related to

Society society and the consequent responsibilities relevant to the
professional scientific practices.

PO9 Life-Long Learning | Ability to acquire knowledge and skills including learning ‘How
to learn’ that are necessary for participating in learning activities
throughout life.

PO10 | Ethics Capable of demonstrating the ability to identify ethical issues
related to one’s work, avoid unethical behaviour such as

| fabrication, falsification or misrepresentation of data or
committing plagiarism and adopting objective, unbiased and
truthful actions in all aspects of work.

PO11 | Project Ability to demonstrate knowledge and understanding of the

Management scientific principles and apply these as a member / leader of a

team to manage projects

Orss Yol A2

l’_,,—l

’\%ﬁ(

ses in the




Programme Specific Outcomes (PSOs) for M.Sc. (Tech.) Applied Geophysics

PSO1} Understand the interior of Earth using latest Geophysical knowledge pertaining to various sub-ﬁf};

within| the discipline of Applied Geophysics.

PSO2} Inculcating analytical ability, research aptitude and relevant skills in the students useful for the
) Vi

prbfésFional life. R

PS03} Ability to demonstrate and communicate Geophysical knowledge, understanding of Geophys‘i?c
techniques/principles and apply the same to solve geophysical problems relevant to society.

PSO4 Learning the techn_i_ques of data acquisition, data processing and data interpretation for Geophysiﬁ

methofls and their applicé;tions for the benefit of society.
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DEPARTMENT OF GEOPHYSICS KURU

KSHETRA UNIVERSITY KURUKSHE

SCHEME OF EXAMINATION, TEACHING LOAD AND SYLLABUS OF

M.Sc. (Tech) Applied Geophysics

FIRST SEMESTER EFFECTIVE FROM THE SESSION 2020-21:

'RA

S.No. Course no. & Course Teaching Load Marks Dyration
(hrs/week/group) Distribution of Exam
L TP Th/P CW Total Credit (Hqurs)
1. GP-101: Mathematical Methods 4 % 0 60 40 . 100 4 -
in Geophysics =
2 GP-102: Solid Earth Geophysics 4 % 0 60 40 100 4 B
3. GP-103: Numerical Methods & 4 % 0 60 40 100 4 B
Computer Programming
4. GP-104: Basic Geology 4 2 0 60 40 100 4 B
5. GP-105: Geology Lab . 0 0 12 90 60 150 6 4
6. GP-106: Computer Lab 0 0 12 90 60 150 6 4
Semester Total 16 2 24 700 28
SECOND SEMESTER EFFECTIVE FROM THE SESSION 2020-21:
S.No. Course no. & Course Teaching Load " Marks Duration
(hrs/week/group) Distribution of Exam
L. T P Th/P CW Total Credit (Holrs)
1. GP-201: Remote Sensing & GIS 4 % 0 60 40 100 3
2 GP-202: Advanced Computing 4 %0 60 40 100 3
3. GP-203: Geophysical Signal Processing 4 2 0 60 40 100 4 3
4. GP-204: Geophysical Fields & Waves 4 2 0 60 40 100 4 3
5. GP-205: Geophysical Lab - I 0 0 12 90 60 150 6 4
6. GP-206: Geophysical Lab-1I 0 0 12 90 60 150 6 4
7. GP-207: Geological Field Training 4 hrs/week* 100 4 30 min. per
- student
8. OE-206: Dynamics of the Earth@ 2 00 35 15 50 2 D
0. OEL-I  Open Elective paper** - - - - -
Semester Total 18 2 24 850 34
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THIRD SEMESTER EFFECTIVE FROM THE SESSION 2021-22:

S.No. Course no. & Course - Teaching Load Marks Duration
(hrs/week/group) Distribution of Exam
LT P Th/P CW Total Credit (Hours)
L; GP-301: Seismology 4 % 0 60 40 100 4 3
2. GP-302: Gravity & Magnetic 4 % 0 60 40 100 4 3
- Prospecting -
3 GP-303: Groundwater Geophysics 4 % 0 60 40 100 4 - 3
4, GP-304: Electrical Prospecting 4 % 0 60 40 100 4 3
5 GP-305: Geophysical Lab-III 0 0 12 90 60 150 6 4
6. GP-306: Geophysical Lab-IV 0 0 12 90 60 150 6 4
T OE-306 Earthquake Hazard and 2 0 0 35 15 50 2 2
Mitigation @
8. OEL-II: Open Elective paper** - - . e £ i )
Semester Total _ 18 2 24 750 30
FOURITH SEMESTER EFFECTIVE FROM THE SESSION 2021-22:
S.No. Course no. & Course Teaching Load Marks Duration
(hrs/week/group) Distribution of Exam
: L TP Th/P CW Total Credit (Hours)

1. GP-401: Petrophysics & Well Logging 4 2 0

2. | GP-402: Physical Oceanography & 4 % 0

60 40 100 4 3

60 40 100 4 3

Marine Geophysics
3. GP-403: Seismic Prospecting A .0 60 40 100 4 3
4. | GP-404: Geophysical Ifnversion 4 % 0 60 40 100 4 3
5. GP-405: Geophysical Lab -V 0 0 12 90 60 150 6 4
6. GP-406: Geophysical Lab - VI 0 0 12 90 60 150 6 4
7. GP-407: Geophysical Field Training-I 4 hrs/week* 100 4 30 Min. per
: student
Semester Total 16 2 %4 800 32
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FIFTH SEMESTER EFFECTIVE FROM THE SESSION 2022-23:

S.No. Course no. & Course Teaching Load Marks Dutation
(hrs/week/group) Distribution of Exam
L TP Th/P CW Total Credit (Hours)
1 GP-501: Near Surface Geophysics 4 % 0 60 40 100 4 3
2. GP-502: Electromagnetic and 4 2 0 60 40 100 4 3
Magenotelluric Methods
3 GP-503: Geophysical Lab-VII 0 0 12 90 60 150 6 4
4. GP-504: Geophysical Lab-VIII 0 0 12 90 60 150 6 4
5. GP- Elective — 1 4 % 0 60 40 100 4 3
6. GP- Elective — 11 4 Y% 0 60 40 100 4 3
Semester Total 16 2 24 700 28
SIXTH SEMESTER EFFECTIVE FROM THE SESSION 2022-23:
S.No. Course no.& Course Marks Duration
Distribution  of Exam
TP CW Total Credit  Hours
L. GP-601: Dissertation 4 hrs/week* 400 16 30 min,| per student
2. GP- 602: Comprehensive Viva-Voce 100 4 30 min. per student
3. GP- 603: Seminar 1 hr/week* 100 4 01 Hour|per student
4, GP-604: Geophysical Field Training-1I ~ 4hrs/week* 100 4 30 min. per student
Semester Total 700 28

@For the students of other departments of the university.

*Credited to the teacher(s) associated with Field training/dissertation work/seminar of the students

**Students have to opt one course each in second and third semester to be offered by other departments of the
university or these courses can be opted though MOOCS/Swayam. However, students
summer/industrial training in lieu of open elective course of 3 semester. This training can b¢ done in the
summer vacation falling in the period intervening petween second and third semester and as per university

Gvev

guidelines.
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Elective —I  Solid Earth

GP-506
GP-507
GP-508
GP-509
GP-510
GP-51]

: Computational Seismology

: Geomagnetism

: Whole Earth Dynamics

: Solid Mechanics '

. Numerical Simulation of Earth System

: Non-linear Geophysics

Elective — I1

GP-512
GP-513
GP-514
GP-51p
GP-516
GP-517

%

: Geotomography

: Seismic Data Analysis & Reservoir Geophysics

: Reservoir Modelling

: Radiometric Exploration

: Advanced Remote Sensing & Image Processing

. Artificial Intelligence & Machine Learning in Geophysics

Chairman,

pepartment of Geophysics
Kurukshetra University
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GP-101: Mathematical Methods in Geophysics
Max. Mar]
Credits: 4 Time: 3
Course Qutcomes:
After completion of this course, the students will be able to:
CO101.1: Learn the concept of different mathematical special functions for the solution of]
problems.

ks: 60
hours

geophysical

CO101.2: Understand the concept of complex variables and different series for the application in geophysics

C0101.3: Learn the basics of Laplace and Fourier transforms and its application in geophysics.
CO0101.4: Learn different kinds of partial different equations and its solutions.

Special Notes:

Nine questions will be set and students will attempt five questions. Question no. 1 will be con
based on the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answers shq
yes/mo. In addition to question no. 1, there will be four units in the question paper each co
questions belonging to four units in the syllabus. Students will select one question from each unit.

Unit-I: Special Functions

Power series method to solve partial differential equations Legendre Function: Legendre differen

and its solution, recurrence relation, Legendre functions, Rodrigue’s formula, Associated Legen:
and its recurrence relations and orthogonality property Bessel Functions: Bessel differential equ
first and second solutions, Bessel functions, Recurrence relations, Orthogonality, Modified Bes
Spherical Bessel functions Applications of Legendre and Bessel functions in Geophysics

Unit-II: Complex Variables

Complex variable, limit, continuity and differentiability of function of complex variables, analy?
Cauchy Reimann’s equations, Cauchy’s integral theorem, Morera’s theorem, Cauchy integ
Expansion by Taylors and Laurents series, singularities, Residue theorem, contour integration Af

Geophysics

Unit-ITI: Integral Transforms
Fourier series, evaluation of coefficients of Fourier series, sine and cosine series, complex fors

series, Dirichlet condition, integration and differentiation of Fourier series, Parseval theorem for F
Fourier sine and cosine integral Concept of integral transform, Laplace Transform (L.T): definitio
L.T. of periodic function, multiplication and division with L.T., L.T. of error function, L.T. of Bes
Inverse Laplace Transform. Fourier transform (F.T.): Definition, properties, Parseval theorg

npulsory and
uld not be in
ntaining two

tial equation
dre functions
ation and its
sel function,

ic functions,
ral formula,
yplications in

m of Fourier
purier series,
h, properties,
isel function,
m for F.T.,

Modulation, Conjugate and Convolution Theorem, Derivative of F.T., Inverse Fourier transform, gpplication of

Fourier transform in solving differential equations. Applications in Geophysics

Unit-1V: Partial Differential Equations (P.D.E.)
Solution by separation of variables of

(a) Wave equation: Transverse vibrations of a stretched string; Oscillations of a hanging chain, vibrations

of rectangular and circular membranes, tidal waves in a canal.
(b) Laplace’s equation: Laplace equation in Cartesian, Cylindrical and spherical coordinate system
dimensional steady flow of heat, General cylindrical and spherical harmonics.

B, tWO

(¢) Diffusion equation: Variable linear heat flow, periodic heat flow in one dimension, two dimensjonal

heat conduction.

RECOMMENDED BOOKS
(1) Applied Mathematics for Engineers and Physicists by L .Pipes & L.R. Horwel

(2) Mathematical Methods for Physicists by G. Arfken N
Qﬂ }51}/’ V\wnﬁb W 10 %\

Chairrean,

Kurukshetra Univ
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epartment of Gaor

KURUKSHETRA-136119.




(3) Mathematical Physics by B.S. Rajput
(4)Elenpentary Applied Partial Differential Equations: With Fourier series and Boundary Value Problems bg,

Richard Haberman
(5) Integral Transforms by L. Sneddon
(6) Elements of Partial Differential Equations by I. Sneddon

@t

Chairrean,

pepartment of Geophysics
Kurukshetra University
KURUKSHETRA-136119.
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GP-102: Solid Earth Geophysics

Credits: 4

Course Qutcomes:
After completion of this course, the students will be able to:
C0102.1: Understand the basics of geophysics and origin of solar system as well as to develd
different theories for the evolution of earth
C0102.2: learn different radiometric dating techniques and to develop concept of gravity and
features. "
C0102.3: Develop concept on magnetic properties of the earth and heat flow inside the earth.

C0102.4: Understand earthquake seismology, internal structure of the earth and mountain buildin

Special Notes:

p concept of

its essential

g

Nine questions will be set and students will attempt five questions. Question no. 1 will be compulsory and

based on the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answers shg
yes/no. In addition to question no. 1, there will be four units in the question paper each cd
questions belonging to four units in the syllabus. Students will select one question from each unit.

Unit-I: Origin of the Solar System and Earth

A brief history of the development of Earth Sciences and of Geophysics in particular, an
Geophysical methods and their essential features, Problems of inversion and non-uniqueness in
Origin & evolution of Solar system, Earth and Moon structure, Kepler's law of planetary motion
the Earth’s structure and composition

Unit-11: Rheology, Radiometric Dating and Gravity of the Earth
Chemical composition of Earth, Rheological behaviour of crust and upper mantle, viscoelasti
failure criteria, Geochronology: Radiometric dating and their advantages, meaning of radiometri

vuld not be in

ntaining two

overview of
Geophysics,
A review of

ity and rock
. ages, Major

features of the Earth’s gravitational field and relationship with tectonic processes in the crust and wipper mantle,

concept of isostasy, mathematical concept of Airy and Pratt hypotheses of isostasy.

Unit-III: The Earth’s magnetic field
Origin of geomagnetic field, polar wandering, secular variations and westward drift, reversals of]

field, sun spot, solar flares, geomagnetic storms, sea-floor spreading, Paleomagnetism and its
history of the Earth, sources of heat generation and temperature distribution inside the earth, cony

mantle.
Unit-IV: Earthquake Seismology and Interior of the Earth

geomagnetic
ses, Thermal
yection in the

Earthquake seismology, Earthquakes and its classifications, Global seismicity and tectonics, Earth’s internal

structure derived from seismology, Earthquake mechanism and Anderson’s theory of faulting, Cot
and plate tectonics: its historical perspective and essential features, present day plate motions, Tri]
oceanic ridges, Benioff zones, trenches and island arcs, hot spots, Mantle Plume, Mountain bui
structure and subdivision of Himalaya, Geodynamics of Indian subcontinent.

RECOMMENDED BOOKS:

(1) The Solid Earth by C.M.R. Fowler

(2) Understanding the Earth by I.G. Guass, P.S. Smith and R.G.L. Wilson
(3) The dynamic Earth by P.J. Wyllie

(4) Introduction to Geophysics by B.F. Howell

(5) Physics and Geology by J.J. Jacobs, R.D. Russel and J.T. Klilson

(6) Fundamental of Geodynamics by A.E. Schieddeggar

@t

Chairran,
pepartment of G_eo
Kurukshetra Umive

(7) Fundamentals of Geophysics by W. Lowrie
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Iding, origin,

shysics
rsity

KURUKSHETRA-HMW.

vy 5l



 GP-103: Numerical Methods

o Cretl_its .:__4 o

e On' . ompletron of this course, the students will be able to:
' about the problem solving approach and drfferent operatmg systems use

" progranmnn to be used in processing. . e
: Learm_ng-:ands:vaumng knowlcdge of FORT'RAN and its functlons'_jused -for develc ping the codes
| used for processing and interpretation of g "p_ sical problems : e I
- 3.3: Acquiring knowledge of C along with its functions for the development of programs e
- CO103 '.4:'-: Developing ability to: make. codes/ programs with problem solving approach 1Ilwards various
| geophysical problem and numerical methods to be used in data processmg and terpretation in

1 geophysics.

il r‘or__-:c:omp_uter

ns will be set and students will attempt five questlons Questl' ano. I will be compulsory and
can have S to- 10 parts. The answms sﬁloj not be in

Specla Notes:
1¢ - questio :
base'd'--cn the conceptual aspects of the whole. syllabus-.

“yes/no.| In addition to question no. 1, there will be: 1 , .
questrous belongmg to four units in the syllabus Students w111:select one questlon from caoh un It i

Uui_t-I Introductton ; % i - L
Introductlon— Computer orgamzatton, Functronal Uruts, basrc /0 devrces and storage media, computer

computer languages, Problem: Solving Approaches Notion of an algortthm stepwise methodology of
_develo _mg algortthm ﬂowchart and computer program, mtroductlon to computer opcratmg systems: DOS,

dug 'tlon to FORTRAN constants, Vanables, data types, operatlons and mtrmsrc functlon expressi__on'_'-_and

'Introd
assignments statements, Logical operators and Logical  expressions, iterative ' statements, input/output
dnts, subroutine and functions, data sharing among subprogramsfprograms, Arrays, operations with files,

amming examples to handle problems of numencal and statlstlcal type. -

5 'Umt—_-I LearmngC : o S e e A et
“Introdt 'f-tron Variables, Constants Functlons, Arguments, Character Arrays,; tatements, Art:

Data Types, Operators and Express1ons, Control Flow: Statements, If-Else, Else-If, S\mtch Lc ops- €

For, B eak and Continue, Goto;. Functlons ‘and Program'-.Sh'ucture ‘Basics, Header ﬁles Static Vanables

_'Pomte 5 and Arrays; Structures: Basics, Array of Structures, Pointers to- Structures Input and| Output Scanf,
Printf, _'f'me Input and Output e . e ;

Umt-l.“_:: Programmmg in’ FOR’ERAN : o 4 :
Numer! cal integration by ‘Simpson’s: method, Trapezordal_ _method Numerl . _;drfferentlatr n, solutton of

: algebraic equatron, Newton Raphson: method solution of unultaneous linear equations, Gauss
Jordon|method, Gauss-Seidel method, ‘matrix inversion, least square curve ﬁttmg, straight line

fits; solution of ordlnary differential cquatlons _
A brief] mtroductlon of B1n0m1a1 Pmsson and normal drsmbutrons concept of’ mathematlcal expec

. RECOMMENDED R.OKS o
e F (M) Fundamentals of ¢
- (2) FORTRAN 77 and Numencal.m : o

(3) FORTRAN Programming and Numencal methods-;by R C Des

v \XWWW

Ll e

A Chairman, 2t
' -quartment qf Geophysics
¥ Kurukshetra |Iniversity




g; gt us C by Yashwant Kanetkar .
¢ C programming language by Brian W Kerm
ghan and Demus Ritchi
(6) Advanced UNIX~ A Programmers guide by Stephen Prata -

Chmrnlan,- ‘ ;

- bepartment of Geoph»}sics
~ Kurukshetra University
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GP-104: Basic Geology

! Max. Marks: 60
Credits : 4 ; Time: 3 hours

Cours¢ Qutcomes:

On completion of this course, the students will be able to:

C0104.1: understand basic concept of geology and different geological process responsible for landforms.
C0104.2: familiarize with minerals and their identification and occurrence in the earth.

C0104.3: Gain basic knowledge of rocks, their process of formation and occurrence in the earth.
C0104.4: Gain knowledge of different geological structures associated with deformation processes

Specia] Notes:
(i) Nin¢ questions will be set and students will attempt five questions. Question no. I will be compulsory and

based gn the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answers should not be in
In addition to question no. I, there will be four units in the question paper each containing twe
s belonging to four units in the syllabus. Students will select one question from each unit.

Unit-I; Introduction of Geology
Introduction to geology, Geomorphological Processes: Exogenic processes, Geologic time-scale and age of the

Earth, Geological processes by river, wind, glacier and waves and tides. Principle of stratigraphy, elements o
stratigraphic classification, physical and structural sub-disciplines of Indian subcontinent and theb
characteristics, An outline of the geology of India with respect to distribution, classification, lithology ané
ic importance of the following: Archean, Dharwar, Cuddapah, Vindhyan, Gondwana.

Unit-I]: Mineralogy

Mineral — its definition and mode of occurrence, physical properties of minerals like form, colour, lustre
streak, [cleavage, fracture, hardness and specific gravity, radioactivity, isotopes and ions, Physical character
and chemical composition of the rock forming minerals, mode of occurrence and economic uses of som

important rock forming minerals.

Unit—IJI: Petrology
Rock- {ts definition, classification and distinguishing characteristics of Igneous, Sedimentary and Metamorphic

rocks. Jgneous rocks: Magma and lava, extrusive and intrusive forms, textures; Classification and descriptior
of some common igneous rocks (Granite, Dolerite, Basalt, Rhyolite, Pegmatite). Sedimentary rockg
Sediméntation processes; Classification and description of some common sedimentary rocks (Conglomerate
Sandstgne, Shale, Limestone). Metamorphic rocks: Processes of metamorphism, textures and structures o
metamorphic rocks; Classification and description of some common metamorphic rocks (Slate, Schist, Gneis§
Quartzjte, Marble). Indian distribution of Enaj or rock types.

: Structural Geology
and secondary structures of rock, Dip, strike, bearing and azimuth, Outcrops, outliers and inlierg

Folds: ldefinition and classification scheme, mechanism of folding, recognisation of folds in the field. Fault
jon and different terminology of fault, mechanism of faulting, recognisation of fault in the field, shea?
zone, lineament. Joints: definition, types of joint. Unconformity: concepts, types, recognisation ang
signifidance of unconformities. Clinometer compass and its use. .

RECOMMENDED BOOKS: S | i
(1) Rutley’s Elements of Mineralogy By H.H. Read ,
(2) Structural Geology by M.P. Billings | M
(3) Principles of Physical Geology by A.H. Holmes o Ch siriia n,

—Lepartment of Geophysics

k 5 @W Kurukshetra Universi
Sshetra Universit
Lln.).APLf, &M %\ : KIEPNIUCHIETD A -nm.?!;.y




(4) A Text Book of Geology by P.K. Mukherjee

(5) The Principles of Petrology by G.W. Tyrrell

(6) Manual of Field Geology by R.R Compton

(7) An introduction to structural geology by A.K. Jain

(8) Structural Geology by Haakon Fossen

Qe W WV&%/ %\’\\ \

1 6.

Chairman,

bepartment of Geophysics

Kurukshetra Universilty
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GP-105: Geology Lab

Max. Marks: 90
Credits : 6 . Time: 4 hours

Course Outcomes:

CO10
CO10
CO10
Cco10

Bl

On completion of this course, the students will be able to:

5.1: develop practical knowledge of minerals, rocks and landforms,

5.2: learn effective ccommunication, presentation and understanding of geological knowledge.
5.3: know the use of toposheet, bruntone/clinometer in geology

5.4: learn to interpret and construct of geological maps and cross section

Continental scale land forms of India

Physical properties of important rock forming minerals

Megascopic study and identification of important igneous, sedimentary and metamorphic rocks

Study of Toposheets

Uses of bruntone/clinometer and measurement of dip and strike of beds

Study of geological map and construction of cross section of area comprising of horizonta
unconformable, inclined, folded and faulted rocks.

@EBas

Chairman, =
pepartment of Geophysics
Kurukshetra University
KURUKSHETRA-136119.
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GP-106: Computer lab

Max. Marks: 90
Credits : 6 Time: 4 hours

Course Qutcomes:
On completion of this course, the students will be able to:
C0106.1: Acquaintance with the different computer operating systems.
C0106.2: Learn to run or operate the exercises using computer software’s.
C0106.3: Learn to write codes/programs in Fortran and simple exercise in C and C++.
C0106.4: Able to tackle the coding on computational problems and their solution on computers.

(1) Exposure to computer operating system : DOS, WINDOWS, UNIX/LINUX

(2) Simple exercises based on available computer softwares

(3) Programming exercises on computational problems and their solution on computers. Thes¢ include the
following:

(i) Matrix operaﬁons

(i) Matrix inversion

(iii) Numerical integration

(iv)  Solution of simultaneous equations

(v)  Linear curve fitting

(vi)  Correlation coefficient, standard deviation etc.

(vii) Numerical differentiation

(viii) Solution of differential equation

(ix)  Solution of transcendental and algebraic equation using Newton Raphson method

LA ]
\\ Lepartiment of Geophysics
"  Kurukshetra University

@/ KURUKSHETRA-136119.
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GP-201: Remote Sensing and GIS

Credits : 4

Coursp Outcomes:

| After the completion
C020].1: To understand the basic concepts of remote sensing and Ae

' ‘basis and photo-characteristics of various rock typesetc.
1.2: To gain knowledge about Remote sensing sensors, satellite pro
" visual interpretation and digital image analysis. .~
1.3: To gain the knowledge about GIS and its comiponents,
layers, raster and vector data. -
|.4; understand image interpretation an
applications of RS & GIS.

of thecourse,thestudentswlll Bé :'éb_lé:;.-'_ ;

Cc020 : gramm nmes . basic i'rhég_é
C020 (
C020 dmethodologyforpreparatlon of varlous -thé'métic

- Specigl Notes: _ i Ll i

(i) Nine questions will be set and the students will attempt five questions. Question No.1 will
and based on the conceptual a_s'peCts-of_the_-wholc"syliébus."It'. can have five to ten parts. Answef
in yesfno. In addition to question No. 1, there will be four units in the question paper each
questigns belonging to four units in the syllabus. Students will select one question from each uni
Unit-It Introduction to Remote Sensing and Aerial Photography : s
Definifion, Principle and Physical basis of Remote Sensing, Electromagnetic (EM) Spectrum
iations with earth’s surface and atmosphere, Atmospheric Windows, spectral signatures,
platforms, Concept of Photogrammetry, aerial photographs, types of aerial photographs, Inforr]
on aefial photographs, stereoscopy, stereoscopic ' parallax, measurement of height diffg
exaggdration, elements of photo-interpretation; geotechnical elements, photo-characteristics o
; bhoto-mosaic, image distortion and rectification. BB

: Sensor and Imhge Interpretation
Sensing Sensors: active and passive sen
ISS, CCD, Infrared and thermal scanners,

IRS, SPOT and LANDSAT satellite programs
remotd sensing: RADAR, LIDAR etc, remote sensing data products, resolutions in r¢
multispectral, super-spectral and hyper-spectral remote sensing, furidamentals of image inte
analys}s, visual interpretation of remote sensing data; colour composites, concept of digital im
image |restoration, image enhancement and information extrac sed and
accuracy assessment in remote sensing - -
Unit-III: GIS and GNSS ,

Introduction to Geographical Information System (GIS), cbmponents.of GIS, functions of GIS,

Concept of raster and vector data, digitization, editing, attribute attachment etc, creation of t
Data Integration, vector to raster conversion and vice—versa. Introduction to Global Position
various segments of GPS, Uses of GPS, GNSS.- iy '

Unit-IV: Applications

Applidations of Remote Sensin
structyres, lineaments and preparation of geological map; recognition of landforms and
geomgrpholo
ground water resources
Hydrogar! '

(IGWR) mapping, landslide hazard zonation, route alignment ft
es) ¢ ;

carbon and minerals exploration, Disaster management (flood and cyclon
- Department of |
Kurukshetra Ui
KURUKSHETRA

il o %%W :

]

gical map; drainage pattern and jts significance; ground water prospects mapy

rial Photogrammetry inchjding physical

interpretation,

:_GPS::\ahdi'i_"t_:sts¢'g‘_;ne:nt_'s,._¢tea_ti'bnf.of thematic

mapsand

be "compullso '

s should not |

co

ntaining two
t. ot " ] ; :

, Interaction 09~
remote sensing—
hation recorde
rence, “vertical
F different rock

sors, Satellite Imagery: Imagf_:_fy‘ vis a vis aerial photograph

hes, microwave
pmote sensing
rpretations and
age and pixels

tion, supervised and unsupervisedl classification

data structures
hematic layers
Sys_t.él_h (GPS)

g and GIS: image_'intcrpretation for identification of differ¢nt -fdck__types

preparation o.
ing, integrated_
r road/ cana]/
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Recommended Books:

9.

PNA AW~

Ré¢mote Sensing Geology (Springer Verlag). R.P. Gupta _
Rémote Sensing in Geology (John Wiley & sons). B.S. Siegel and A.R. Gillespie

R¢mote Sensing Principles and interpretation (WH Freeman Company. F.F. Reeds
R¢mote Sensing fro Earth Resources (AEG publication), D.P. Rao
Principles of Remote sensing (ELBS London). P..J. Kuran

Advances in Geophysics Vol. 1 and 13 (Academic press) H.E. Lémde_sberg:

Handbook of Information issued by GSI (Airborne Mineral surveys and exploration wing),

(Atomic Minerals Divisions) and NGRL. -~ .
Principles of GIS, P. A. Burrough '

10. Inflian Society of GeomaticsNews letters 2004Q2005

11. Gl

Chairman, '

Kurukshetra Uiiversity
KURUKSHET k- 136119
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PS; Theory and Practice (Springer Verlag). B. Hofman-wellenhof, H.lichtenegger and J.C

pepartment of Ceophysics

Ré¢mote Sensing and image interpretation (John Wiley & sons). T.M. Lillesand and R.W. Kiefer
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GP-202 Advanced Computing

Max. Marks: 60
- 4 Time: 3 hours

Cours¢ Outcomes: _
On completion of this course, the students will be_able to -
C0202.1: learn basics of programming and C++

C0202.2: understand simple concepts of programming in C++.

C0202.3: gain knowledge of advanced concepts of programming in C++.
C0202.4: understand concepts of programming in MatLab and GMT.

Special Notes: " :
(i) Ning questions will be set and students will attempt five questions. Question no. I will be compulsory and
based on the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answers should not be ir

yes/no| In addition to question no. I, there will be four units in the question paper each containing two
questians belonging to four units in the syllabus. Students will select one question from each unit.

Unit-I{ Introduction to C++ programming sl e

Brief history of C++, Basics of a C++ program; Command Line Compiler, Integrated Developmen.
Envirohment (IDE); Declarations and Expressions: Program Structure, Variable Storage and Declarations
ent statements, Characters; Programming Examples. :

Arrays| Reading Data, Strings, Integers and Floats; Hexadecimal and Octal Constants; Dccisiﬂon and Contrag
Statements: if, while, for, Break and continue- Statements; Makefile, Testing and Debugging; Variable: Scope

Unit-I]I: Advanced Programming in C++

Structures and Array of Structures; File Input/Output: C++ File /O, Binary and ASCII files, Buffering
Debugging and Optimization: Serial Debugging, Runtime Errors; Floating Point: Format, Roundoff Errors.
Pointers: Pointers and Structure; Classes: Derived and Virtual Classes, Virtual Functions; Exceptions; Modula)
Programming.

Unit-IV MatLab and Generic Mapping Tools

Introduction to MatLab; Formats, Variables: Declaration; Characters; Strings; Functions; Control Statements
_ Vectorp; Script file; Vector calculations, Matrix and its operations; Solving system of linear equations; m-file
Input/Qutput data; Graphical User Interface. Introduction to Generic Mapping Tools (GMT): Input, Job
Control, Output; Projections; GMT defaults; Examples. :

Suggested Books

The C++ programming language: Bjarne Stroustrup

The C++: The complete reference: Herbert Schildt

Object oriented programming C++: Petroleum Geology: Chapman, R.E.

|Programming in C++: Robert Lafore
Programming in MatLab: Marc E. Herniter
>y &
- ) = [ - - ., e E : L
A Chairman,
\.)@-'-"" g w ;@J \&(\/ﬁ bepartment of Geophysics
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GP-203: Geophysical Signal Processing

Max. Marks: 60
Credits: 4 Time: 3 hours
Course Qutcomes:

On completion of this course, the students will be able to

C0203.1: Understand the basic concepts of signal and system theory.
C0203.2: Understand the concept of discrete transforms and their applications in geophysics.
C0203.3: Analyze the time series using the concepts of geophysical signal processing.
C0203.4: Design and apply the filters to the geophysical signals.

Special Notes:

(i) Nine questions will be set and students will attempt five questions. Question No.1 is compulsd

on the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answer should not
no. In addition to Question 1, there will be four unit question paper each containing two questions
four units in the syllabus. Students will select one question from each unit.

Unit-1: Signal and System
Signals: Various special signal and classification of signals, orthogonal function, band limited sig

ry and based
be in yes and
belonging to

Is, sampling

theorem, aliasing effect of sampling on reconstruction of continuous signal from their samples, ex apolation of

band limited signals

Systems: Classification of Systems, Linear time invariant causal and stable system with continuous and discrete

input, minimum phase signals, Hilbert transform

Unit-II: Discrete Transform

Z transform, properties of Z transform, and the region of convergence, Z transform of causal and npn causal

sequence, inverse Z transform, Transfer function, Solutions of difference equation using Z-transfor

between S-plane and Z-plane

Review of Fourier Transform, Introduction to wavelet transform and Walsh transform and their ap

geophysics

Discrete Fourier transform (DFT), relation between DFT and Z transform, Fast Fourier Transform
Decimation in time(DIT) and Decimation in frequency (DIF) algorithms, applications of FFT in g
deconvolution, circular convolution, Importance of Windowing, Commonly used windows, cepstra

Unit-III: Time series analysis
Introduction of stochastic process, autocorrelation and cross correlation, Stationarity, Wide sense sj
ergodicity, power spectral density function, Wiener Khinchine theorem, White Gaussian Noise, W

Filtering, Matched Filtering

Unit-IV: Filters and System Realization
Recursive and non-recursive filters, ideal and realizable low pass, band pass and high pass filters, 1
Design of Butterworth filters, Design of FIR filters using direct and canonical realization scheme, ¢

parallel realization scheme.

Recommended Books

1. Signal and Systems, M.L. Meade and C.R.Dillon , Chapman and Hall London

2. Digital Signal Processing, 1975, Oppenheim, A.V. and R.W. Schafer, Prentice Hall, Engley
New Jersey

3. An Introduction to Statistical Communication Theory, J. B. Thomas, John Wiley, New Yor

4, Spectral Analysis in Geophysics, 1974, Markus Bath, Elsevier, Amsterdam

5. Signal Analysis, 1977, A. Popoulis, McGraw Hill New York "

Chairman,
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GP-204: Geophysical Fields and Waves
Max. Marks 60

Time 3 Hrs

CreditE : 4

Course¢ Outcomes:

On completion of this course, the students will be able to

C0204.1: Understand the basic concepts about the different types of Geophysical fields and associated laws.
C0204.2: Understand the basic of heat conduction processes in the earth and its applications. :

C0204.3: Understand the basic of wave theory and fundamentals of electromagnetics theory.
C0204.4: Understand the basic of Electromagn_etic; methods. '

Specia] Notes:
Nine guestions will be set and students will attempt five questions. Question No.1 is compulsory and based ot

the corjceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answer should not be in yes and no
In addition to Question 1, there will be four unit question paper each containing two questions belonging tc

four utits in the syllabus. Students will select one question from each unit.

UnitI: Potential Field Theory: :
Introdyction to Geophysical fields; Inverse square law of field: Gravity, Magnetostatic and electrostatic

‘Green’k theorem and Green’s functions, Potential due to an. arbitrary source distribution, continuation 0]

potential fields, Dirichlet and Neumann problems.

Unit-I1: Thermal Conduction in Earth
Heat donduction equation; effect of advection; time scale of conductive heat flow;calculation of simple

geotherms in continents; Geological applications of heat conduction in semi-infinite half space: (i) penetratior
of extdrnal heat into the earth due to periodic variation of surface temperature, (ii) instantaneous heating o
cooling of semi-infinite half space and its application to cooling of oceanic lithosphere and (iii) thermal and
subsidénce history of sedimentary basins, Age of Earth on the basis of cooling.

Unit-II1: Wave Theory

Introdyctory remarks about seismic and electromagnetic waves, Elastic Waves: Analysis of stress and strain
properties of equilibrium and motion in terms of stresses/displacements for infinitesimal and finite deformation
Generaglised Hook’s Law, Isotropy and Anelasticity.

Electrqmagnetic Waves: Maxwell’s equations, constitutive relations, Plane electromagnetic waves in dielectric
and conductor.

Unit-IV: Electromagnetic method
Principles of EM prospecting, various EM methods, passive source and active source methods, theory of EM

induction; elliptical polarization, Airborne electromagnetic survey. Telluric methods: Theory of tellurie
method, field procedure and method of measurement, analysis of telluric field data, Magnetotelluric methodf
processing and interpretation of MT data.

BooksRecommended :
1. Geoflynamics applications of continuum Physics to geological problems : Turcotte & Schubert

2. Interpretation theory in Applied Geophysics: F.S. Grant & G.F. West

3. Electromagnetic theory: J. Stratton

4. Heat conduction: L.R. Ingersoll

5. Solid Earth: C.F. Fowler

6. Fundamentals of Geophysics: W. Lowrie

7. Intrgduction to theoretical Geophysics: C.B. Officer

8. Geophysical Electromagnetic Theory and Methods: Michael S. Zhdanov,

\J\QJ-”‘ "‘b% W %\W @"%\ A«” gg;grrglnt of Geophysics
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GP-205: Geophysical Lab-1

Max. Marks: 90
Credits : 6 Time: 4 hours

Course OQutcomes:

After the completion of the course, the students will be able

C0205.1: To write advanced programs in C++.

C0205.2: To write programs in Matlab and make plots in GMT.

C0205.3: To identify linear features using satellite images, prepare drainage map, land use map.
C0205.4: To prepare geomorphology and hydrogeomorphology map.

Section — A

1. Exercise based on basic concepts in C++.

Exercise based on if/while/for/Break/continue Statements in C++.
Exercise based on Data Structure in C++.

Exercises based on Pointers in C++.

Exercise based on Modular Programming in C++

Getting started with MatLab: Basics.

Numerical methods in MatLab.

® N Y oA wN

Plotting maps in GMT.

Section — B

1. Preparation of base maps

Use of satellite image for identification of linear features.
Preparation of land use land cover map

Preparation of drainage map

Preparation of Geomorphology map

Preparation Hydrogeomorphology map

e L SR o N

Simple exercises on digital image processing
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Cours

Credits : 6

e Qutcomes:

C020

GP-206: Geophysical Lab-11

Max. Marks: 90
Time: 4 hours

On completion of this course, the students will be able to
5.1: Apply convolution, correlation, and autocorrelation in time and frequency domain.

C0206.2: Compute Fast Fourier Transform of a given signal.

C0206.3: Design and apply filters to the geophysical data.
.4: Use signal processing software MatLab in application to time series data.

C020

Exercises based on
(i)
(ii)
(i)
(iv)
)
(vi)
(vii)

Convolution model in the time & frequency domain
Computation of FFT

Autocorrelation & Cross correlation

Inverse filtering

Deconvolution using Z-transform

Predictive Deconvolution filter

Exposure to basic signal processing softwares like PITSA & MATLAB

e ot
Ay R —

Chairman,

pepartment of Geophysics

Kurukshetra University
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OE-206: Dynamics of the Earth

Max. Marks: 35
Credits : 2 Time: 2 hours

Course Qutcomes:

On completion of this course, the students will be able to:
C0206.1: Acquiring knowledge about the solar system and evolution of the earth.

C0206.2: Learn about the gravity and magnetic field of the Earth to enhance the understanding of geophysical

knowledge.

Special Notes:

Five questions will be set and students will attempt three questions. Question No. I will be
compulsory of 20 marks and based on the conceptual aspects of the whole syllabus. The
answers should not be in yes/no. In addition to question no. 1, there will be two units in
the question paper each containing two questions of 15 marks each belonging to two units
in the syllabus. Students will select one question from each unit.

Unit-1:

Origin and age of the solar system and the Earth, Evolution of Earth from its origin to the
Continental drift and sea-floor spreading, Plate-tectonic theory and interactions of differer]
plate boundaries, Earth’s internal and external structure and composition, variation of seis|
velocity, density, temperature and pressure from surface to the centre of the Earth. Rheol
properties of Earth, evolution, structure and composition of Earth’s atmosphere.

Unit-II:

present,
it types of
mic

ical

The gravity field of the Earth, shape and size of the Earth, Gravity anomalies, theory of isostasy and its
significance in distribution of land and ocean, origin of the Earth’s magnetic field, thermal structurg of the
Earth, global seismicity, characteristics of earthquakes: origin, distribution, causes and results. Interior of the
Earth based on seismic waves. Geodynamics of Indian subcontinent, origin and tectonics of the Himalaya.

Recommended Books: :
1. Lowrie, W., Fundamentals of Geophysics, 2" Edition, Cambridge University Press,

2007.

2. Lillie, R. J., Whole Earth Geophysics: An introduction textbook for geologist and geophysicists,

Prentice Hall, New Jersey.
3. Davies, G. F., Dynamic Earth: Plates, Plumes and Mantle Convection, Cambridge U

Press, 2000.
4. Fowler, C. M. R., The Solid Earth: An introduction to global Geophysics, 2™ Editio

Cambridge, University Press, 2004.

niversity

n,

5. Stacey, F. D., and Davis, P., Physics of the Earth, 4" Edition, Cambridge University Press,

2008. :
6. Bott, M. H. P., The interior of the Earth, 2™ Edition, Edward Arnold, London, 1982

Chatrman
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GP-207: Geological Field Training

Credit [ 4 Max Marks : 100
: Time: 30 Minutes per student

Cours¢ Outcomes:
On completion of this course, the students will be able to
C0207.1:.Understand rocks and structures in their natural environment and their natural relationship to on

another.
C0207.2: Gain experience to use different geological field equipments in the field and collecting geologice

and structural data. ;
C0207.3: Learn to prepare geological and structural map, their analysis and interpretation.
C0207.4: Learn how to adopt in field work environment and how to work as a team in the field

Chairm an,
Lepartment of Geophysics
Kurukshetra University

KURUKSHETRA-136119.
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GP-301: Seismology

Max. Marks 60
Time 3 Hrs

Credits : 4

Course Qutcomes:
On completion of this course, the students will be able to
C0301.1: Understand the basic concepts and principles of Seismology to explore interior of earth.
CO0301.2: Acquiring knowledge of earth’s structure through seismograms to know more about the
interior to develop research aptitude.
C0301.3: Learn about the different model to understand the heterogeneous earth and able to comn
geophysical knowledge.
CO0301.4: Learn about the earthquakes and its related parameters for the benefits of the society.

Special Notes:
(i) Nine questions will be set and students will attempt five questions. Question No.1 is compulsg
on the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answer should not
no. In addition to Question 1, there will be four unit question paper each containing two questions|
four units in the syllabus. Students will select one question from each unit.

Unit-I: Seismic Wave Propagation

earth’s

nunicate the

ry and based
be in yes and
belonging to

Review of basic concepts and relations in elasticity theory, Hook’s Law, reflection and transmission of elastic

waves at a plane boundary, plane waves, laws of simple reflection and refraction, head waves, tota
reflection, spherical waves, surface and interface waves, Rayleigh waves, Stoneley waves, love wa
dispersion curves, Free oscillations of the earth, toroidal and spheroidal oscillations, normal modey

homogeneous sphere.

Unit-1I: Earth Structure And Location

Travel time table: the ray parameter and seismic rays, time distance curves for local and teleseismi
Inversion of travel times for earth’s structure, the method of Herglotz and Wichert, Preliminary loc
earthquakes, refining the locations, review of various types of field observations, salient features o}
seismograms with description of different seismic phases.

Unit-1I1: Earthquake Source Process
Uniqueness and reciprocal theorems, Green’s tensor for a uniform medium, mathematical models (

source, radiation pattern for P & S waves from a shear fault, the fault plane solutions.

Unit-IV: Earthquake Parameters And Seismic Zoning
Earthquake parameters: Intensity and magnitude scales, seismic moment, relation between paramef
laws, seismic zoning, seismicity, induced seismicity, earthquake prediction, discrimination betwee;
earthquakes and explosions. Earthquake Early Warning System.

Recommended Books:
(1) Elementary Seismology: C.F. Richter
(2) Introduction to theory of seismology : K.E. Bullen
(3) Seismology and Plate Tectonics: David Gubbins
(4) Seismic waves and Sources: A. Ben-Menham & S.J. Singh
(5) Modern Global Seismology: Lay & Wallace
(6) Seismology: Shearer

Byovf
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fagnetic Prospecting

st e © Max Marks: 60
‘Credits : 4 Time: 3 hours =

sk Outcomes:

* | On completion of this course, the students willbeableto .
© CO30%.1: Understand the basic concepts and principles of Gravity and Magnetic methods.
C0302.2: Learn the working of different types of gravitymeters and magnetometers. .

CO302.3: Plan the gravity and magnetic surveys including airborne and magnetic gradient sur

corrections applied to gravity and magnetic data. . -

 C0302.4: Interpret the gravity an -ﬂiéfgngtic'data,.-hpplic

~ exploration. s "

~ Specigl Notes: -~ N0 TS el
will be set and students will attempt five questions. Question no. I will be

(i) Nine questions ; a : St Aol .-
based pn the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answers

/CYS.,'_'- s

ations of gravity_ and mé.’gﬁetic -méthods_"in geophysnca

é'ompﬁlS'O'ry antf.
should not be it

yes/no, In addition to question no. I, there will be four units in the question paper each
questigns belonging to four units in the syllabus. Students will select one question from each

Unit —{1: Basic Principles. ] s ey S
Principles of Gravity and Magnetic methods, concept of Geoid, Spheriod, a review of mag;
Earth, | relation ‘between gravity and magnetic potential, variation of gravity with eleva
deternfination of density, isostasy .and gravity, l\)Iagnetiz'at'ic_jnj -of rocks-Dia, Para- and
‘Magndtic susceptibility of rocks and their ranges, Artificial versus natural source Methods. - -

~ Unit-If : Instrumentation 5 2 9 s
Gravity Prospecting Instruments: Absolute versus Relative ‘measurements of Gravity, Pend
~ stable hnd unstable gravimeters, calibration of gravimeters, LaCoste-Romberg gtavimétcr; Wor
Magnetic Prospecting Instruments: Fluxgate magnetometers, Proton precession 'magnetd
.pumpihg instruments, Schmidt’s horizontal and vertical magnetometrs. LA

containing two
Sl ELEC

tic field of the
fon and_ depth
erromagnetism

ilum apparatus
len -'g'r_avimeter.
meters, optica

UNITIIL: Gravity and Magnetic Surveys: ) i B “ s

Gravity survey on land: setting up of a base station, tide and drift corrections, the reduction of
- latitudg ‘adjustment, ‘the elevation adjustment, the excess mass adjustment, .terrai'_n_'_éorrééti:d_

expressions for Bouguer correction and Terrain correction, Gravity anomalies: Bouguer

anomaly and Isostatic anomaly, Gravity anomaly and isostasy, Plan of conducting ground m

corrections applied to magnetic data, Airborne magnetic surveys and magnetic gradient surveys

UNITIV: _Inten"pi‘.étation |

ravity data: the
, Derivation of
omaly, Free ai».
agnetic surveys

‘Separgtion of residual and regional anomalies: Graphical method, direct computation, second derivative
method, polynomial fitting method, wavelength filtering, downward continuation, depth rules, gravitational and,

‘magnetic attraction of structures with. various simple shapes, estimation of anomalous mas
-gravit
inoil

d mineral exploration.

Reco __mend'gd_-Boo_ks: a
@ ,'_Ba'sic Exploration Geophysics: Robinson -
 (2) Applied Geophysics: Telford et al. -

s, ambiguity in

interpretation, model analysi's,__ step model, ribbon model,: Applications df'grav'ity_.'and mpgnetic methods
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Infroduction to Geophyswal Exploratlon Keary & Brooks . :
Gravity and Magnetlc mcthods of prospecting: B.S. RamaRao & IVR Murthy
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4

Qutcomes: L e
After the completion of the course, the students will be able:
C0303.1: To understand the basic concept of Geohydrology,
distribution of water etc. '
C0303.2: To understand about the hydrologi
characteristics. R R : : _ Mo
- €0303.3: To understand about the classification of water bearing rocks, groundwater
- management, watershed characterization etc. % et
C0304.4: To apply geological and geophysical ‘methods for groundwater exploration and to learn various
groundwater quality parameters. - - P

Hydrogeophysics, hydrological cycle
cal properties of water bearing materials and groun_dWat_er:ﬂow

pxploration anel

Nine questions will be set and the students will attempt five questions. Question No.1 will be sompulsory and
based pn the conceptual aspects of the whole syllabus. It can have five to ten parts. Answers should not be in
yes/o| In addition to question No. 1, there will be four units in the question paper each containing twg

idns belonging to four units in the syllabus. Students will select one question from each unjt.

Unit-I} Concept and Processes et
Concept of geohydrology and hydrogeophysics, hydrology in relation to- other science$, hydrosphere

hydrolpgic - cycle, surface and subsurface distribution of water, origin of ground jwater, springs
hydrometeorology, precipitation, evaporation, evapotranspiration, seepage, infiltration and runoff and methodg

urement :

Unit-II: Hydrological Properties . i
Hydrological properties of water bearing materials: porosity, void ratio, permeability, transmissivity

storativVity, specific yield, specific retention, diffusivity, field and laboratory method for determining.
permeability, movement of ground water and aquifer performance tests, Darcy’s Law and its range of validity,
theory| of groundwater flow under steady and unsteady conditions, determination of trapsmissivity and.

 storatiyity by discharge methods. ;

Unit-IJI: Aquifers and Well Development L s i
‘of occurrence of ground water, classification of rocks with respect to their water bearing| characteristics
s, Aquiclude, aquitards, classification of aquifers, remote sensing studies for water resources evaluation
groundwater exploration and management, water balance studies, hydrograph  analysis, donjunctive and
hptive use of ground water, water well drilling, development of wells, concept of art ficial recharge

Waterghed characterization and management.

Unit-IV: Geophysical Methods and Groundwater Characterstics : ] :
Monitgring the health of gro indwater reservoir, Use of IP for groundwater, contamination,- Groundwate:
exploration: surface geological and geophysical methods of exploration and subsurface geophysical methods
Hydro{geochemistry: Physical and Chemical characteristics of groundwater, classification of |groundwater ih
respect to domestic, irrigation and industrial use, pollution of groundwater. b

Recommended Books: L. Eeey

1. | Groundwater hydrology (John Wiley and Sons), David K. Todd
2. Principles of Hydrology, Ward/, ., : :
3. | Handbook of Applied Hydrology, V.T.Chow

4. | Introduction to groundwater Hydrology, Heath & i[l‘rain

: " bepartment of Gedphysics *
Al ,$§-_«31 \ N/ Kurukshetra Univarsity
Ok Yol //"? | KURUKSHETRA-13¢119,
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.~ Hydrology. O. Meinzer _

. Hydrogeology (John Wiley and Sons). Davis, S.N., Dewiest, J.R.N.
oundwater (Tata McGraw Hill), Tolman, C.F.
oundwater (Wiley Eastern Ltd.) H.M. Raghunath

Basic Exploration Geophysics. Robinson

0. Hydrogeophysics (Kluwer Publishers), Y.Rubin and S. Hubbard

1. Khranth: Development, Assessment and Management of Water Resources

S 0. Qy A

Chairman,
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GP 304: Electrical Prospecting

Max. Marks: ¢
Credits : 4 Time; 3 hours

Outcomes:
On completion of this course, the students will be able to

CO304.1: Learn about the basics of Electrical prospecting.
C0304.2: Understand the Electrode Configurations, Induced Polarization and Self Potential method.

C0304.3: Understand the basics of D.C. Resistivity method, acquisition and processing.
CO0304.4: Capable of Interpretation of Electrical resistivity Data.

Special Notes: '
Nine auestions will be set and students will attempt five questions. Question No.1 is compulsory and based on

the comceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answer should not be in yes and no
In addition to Question 1, there will be four-unit question paper each containing two questions belonging to
four umits in the syllabus. Students will select one question from each unit.

Unit-I} Introduction to electrical methods

A rapid review of the method and techniques of electrical prospecting and their classifications. Electrical
properties of rocks, electrical properties of rock and their measurement, anisotrophy and its effect on electrical
fields. [The geoelectric section and geological section. Basic concept on natural electric field.

Unit-Il: Induced Polarization and Self Potential method

Electrdde configuration, the choice of method and choice of site measurement, presentation of measured data.
S.P. Method: Origin of self potential, theoretical and experimental basis of S.P. method, field of polarized
condugtor, sphere and cylinder, determination of ore body parameter, downward continuation of S.P. data

I.P method: Sources of I.P, Membrane and electrode potential, time domain and frequency domain
measufement of IP, chargeability, percent frequency effect and metal factor, dipole theory of LP.,
transfgrmation of time domain to frequency domain data

Unit-I[II: Resistivity Methods

D.C. resistivity method, fundamental laws, different electrode configurations and their geometrical factors, the
potentjal distribution at the surface of horizontally stratified earth, Kernel function and its relation to subsurfacc
parameters, Principle of equivalence, Principle of superposition and Principle of suppression.

Unit-IV: Interpretation of Electrical resistivity Data

Apparent resistivity function, computation of apparent resistivity model curves, vertical electrical sounding an,
horizohtal profiling techniques, Interpretation of resistivity sounding data, Asymptotic method, Complete curv:
matching, auxillary point method, equivalent curve matching using maxima and minima, Dar Zurruck curve,
Direct|interpretation method, electrical profiling near a vertical contact, dyke, sphere, application of linear filte:
theory|for resistivity interpretation.

Recommended Books :

1. Electrical method of geophysical prospecting: Keller, G.V. and Frish Knecht,

2. Geosounding principles: Koefoed, O.

3. The application of Kernel functions in neterpretating geoelectrical measurements, Geoexploration
monograph series no. 2Gebruder, Brorntraegr, Berlin : Koefoed, O.

. Direct current geoelectric sounding: Bhattacharya, B.K. and Patra, H.P.

. Principles of direct current prospecting Gebruder: Kunetz, G.

. Interpretation theory in applied geophysics, Mg Graw Hill Co. N.York

. Kaufman and Keller, The Magnetic Sounding Methods: Grant, F.S. and West, G.B.,

. Geoelectromagnetism: Wait, J.R.,,
. Time varying geoelectric sounding: Patra [nd Mallick, K. M

o001 N
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GP-305: Geophysical Lab-II1

Max, Marks: 90
Credits : 6 Time: 4 hours

Course Outcomes:

On completion of this course, the students will be able to:
CO0305.1: Understand the working of earthquake instruments.
CO0305.2: Locate the earthquake epicentre and compute fault plane solution from earthquake data.
C0305.3: Learn to use various software for processing the data for ex. SEISAN, MatLab.

C0305.4: Estimate the source parameters, b-value, Poisson probability, and magnitude of earthqug

1. Exposure to earthquake instruments available in the department
2. Identification of seismic phases on seismograms

3. Location of epicenters

4. Fault plane Solutions

5. Frequency magnitude analysis of earthquake data

6. Estimation of decay constant (p-value) from aftershocks data

7. Estimation of b-value from earthquake data.

8. Estimation of source parameters of earthquakes.

9. Estimation of magnitudes of earthquake

10. Estimation of Poisson probability for earthquake occurrences

11. Draw isoseismal lines and prepare intensity map from given data.

12. Exposure to seismological soft wares like PITSA, SEISAN etc.

Ry S
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GP-306: Geophysical Lab-1V

Max. Marks: 90
: 6 ' Time: 4 hours

Outcomes:

pletion of this course, the students will be able to:

.1: Solve geophysical problems based on Gravity, Magnetic and Electrical methods.

.2: Learn acquisition, processing and interpretation of gravity, magnetic and electrical data.
3: Communicate effectively, demonstrate and understanding of geophysical knowledge.

.4: Tackle the issues of professional geophysical practices.

1. |Exposure to the electrical, magnetic and gravity instruments available in the department

2. |Interpretation of VES data using partial curve matching, computer programs and filtering techniques
3. |Preparing electrical sections and correlation with lithological logs

4. |Reduction of gravity data, Applications of drift correction, Free air correction, Bouguer correction.
5. |Calculation of Free Air Anomalies & Bouguer anomalies and their interpretation

6. |Estimation of Bouguer density using Nettleton mrthod

7. |Calculation of Gravity and Magnetic effects due to simple shapes bodies.

8. |Reduction of magnetic data

9. |Interpretation of magnetic data using various techniques

S Y

Chairman,

pepartment of Geoph-ysics
Kurukshetra University
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OE-306: Earthquake Hazard and Mitigation

Max. Marks: 35
Credits : 2 Time: 2 hours

Course Qutcomes:

On completion of this course, the students will be able to:
C0306.1: Acquiring knowledge about the earthquakes and related geophysical phenomenon to understand the

earth.
C0306.2: Communicate effectively, demonstrate and understanding of geophysical knowledge.

Special Notes:
Five questions will be set and students will attempt three questions. Question No. I will be
compulsory of 20 marks and based on the conceptual aspects of the whole syllabus. The

answers should not be in yes/no. In addition to question no. 1, there will be two units in
the question paper each containing two questions of 15 marks each belonging to two units
in the syllabus. Students will select one question from each unit.

v

UNIT-I:
Earthquakes, Cause of Earthquakes: Volcanic and Tectonic Causes, Seismic waves:

Body and Surface waves, Plate Tectonics and Seismicity, Elastic rebound theory,
Measurement of earthquakes, seismometer and seismograph, Intensity and magnitude

scales,

UNIT-II:

Seismic Hazard: Probabilistic and Deterministic approaches, Seismic Risk, Seismic
Gaps, Seismic Zones of India, Strong ground motions and its parameters, Factors
affecting strong ground motions, Simulation of strong ground motions

RECOMMENDED BOOKS

(1) Introduction to seismology: Peter M. shearer

(2) Modern Global Seismology: Lay & Wallace

A3) Earthquake Hazard Analysis: L. Reiter

@) An introd uction to seismology, earthquakes and Earth structure: Stein & Wysession
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 GP40L: Petrophysics And Well Logging
: o GRMLRRTonhi SATCRLLORE - i
Credity: Tlmg:

~ [After completion of this cour:
C0401.1: Develop knowledge about

‘Cours

se, the students will be able to: AT
the well logging technique and petrophysical properties of re
C0401.2: Learn lithological logs (spontaneous and Gamma-Gamma ray logging)
C0401.3: Understand the porosity logs for the determination of different types of porosi
C0401.4: Learn different kinds of electrical and resistivity logging techniques for the d

: samrat_ior'_l_‘(jf_ hydrocarbqn=

‘Special Notes:

R

3 hours

ervoirs

ties of nocks.

termination of

y and based on

Nine gjiestions will be set and students will attempt five questions. Question No.1 is compulsol
the corjceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answer should not b
In addition to Question 1, there will be four unit question paper each containing two questio
four utlits in the syllabus. Students will select one question from each unit. :
‘Unit-I{ Basics of Petrophysics and Formation Evaluation
Well logging - objectives and its place in geoexploration
calculation; Porosity: controls on porosity, porosity determination from core; Permeabili
permeability and ranges, determination of permeability, permeability porosity relatio
Preservation and Handling; Electrical properties of rocks: Formation resistivity factor (FR); co
with perosity, cementation, water saturation and permeability. Wire-line logging: representatig
characferistics; borehole erivironment, invasion and drilling mud i _

Formation evaluation: Hydro

Unit-I1: Spontaneous-Po'tential-(SP)’-an’d-Natural-Gamnja Ray Logs
Introduction about SP logging, Principle, measurement tool, log presentation, factors affecting aj
calculation of shale volume and other uses Fundamentals of radioactivity, scattering and atten
ing: principle, tool calibration, log representation, depth of investigation, bed resolution

8y lo _ cali
e vplume, lithology identification and other USes < g

shale v

> in yes and no.
s belonging to

garbon: volume

: ‘controls on
ship; Coring:
elations of FR'
bn of log, tool§

mplitude of SP,
hation, Gamma
; calculation o)e

Unit-IIT: Porosity Logs
Acoustic Log: Principles;
resolutjon, logging problems, uses of acoustic logging,

acoustic logging-.tools;. log representation, depth of investigat

Formation Density Log: principle; megsurement tool§

i}r; and vertical
and operation; calibration of tool, log characteristics- depth of investigation and bed res ution; uses of

formatjon density logging;
Neutroh Log: Theory: neutron emissi

representation, Calibration, depth of in

; - and absorption, Hydrogen Index, neutron log

"es'tig'ﬁﬁbh' and vertical resolution; Uses of Neutron loggi

Unit-IV: Electrical Resistivity Logs and other logs
Concept of resistivity, resistivity of rocks, variation of formation fluid resistivity with tempej
first and second law, Hingle and Pickett plots, Saturation of Moveable Hydrocarbons. Resi
response of tool, resistivity tools: old and modern, spherically focused log, micro-resistivity
log, induction log, depth of investigation and bed resolution, log representation; uses of resistiy
Magnefic Resonance (NMR) Logging: background, need of NMR logging, log repr|
interpretation; Caliper logging, temperature logging, dipmeter logging, LWD e

mended Books: 8 T 5o B Sl e A
dard Methods of Geophysical Formation Evaluation: James K. Hallenburg :
2. Practical Formation Evaluation: Robert C. Ransom s LR
3. The [geological Interpretation of Well Logs : Malt}lm Ride\i/

: *

~ Chairman,
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! o
. Well Logging for Earth. Scientists: Darwin V. Ellis | :
5. Petrophysics- Theory and Practice of Measuring Reservoir Rock and ﬂUId Transpon Properties: Djebbar

Tiab a"nd Erle C. Donaldson

o

Chairman, .

Department of Geophysics
Kurukshetra University
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Cours

CO0O40
CO40
CO40

CO40
Specia

Nine g
the co

GP-402 Physical Oceanography and Marine Geophysics

Max. Marks: 60

5 4 Time: 3 hours

Outcomes: ol
On completion of this course, the students will be able to

.1: Understand the physical properties, movement, and pollution in ocean waters. :

.2: Derive equation of motion for ocean waters and understand all the component forces.

3: Know the resource potential of land below ocean waters and the geophysical signatures in areas of
continental margins. -

.4: Know the geophysical studies for volcanism, seismicity, crustal deformation and learn about the

resource potential in Indian continental margins.

Notes: ;
estions will be set and students will attempt five questions. Question No.1 is compulsory and based o1

ceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answer should not be in yes and no
tion to Question 1, there will be four unit question paper each containing two questions belonging tc

four unlits in the syllabus. Students will select one question from each unit

Unit-1{ Physical Oceanography
Physical properties of seawater and methods of determination, distribution of salinity in the oceans, factor.
affecting salinity, water masses and water type, TS Diagram, Circulation of currents in major ocean waves

Tides:

Dynamical and equilibrium theory of tides. Marine pollution, steps to control marine pollution, Laws o

seas, Cpastal zone management

Unit-11: Dynamical Oceanography : :
Equation of motion in a rotating and translating coordinate system, Coriollis force term and other terms

Nonlinpar term in equation of motion, Brunt Viasala frequency, Geopotential surface and isobaric surface

wind d

Fiven ocean circulation, Ekman Solution, Svérdrup’s Solution, Vorticity.

Unit-I11: Marine exploration
Resource potential for offshore areas, Geophysical continental margins, type of continental margins

geophyisical evidences for evolution of Atlantic type continental margins, Characteristic geophysical signature
for transitional crust, isostatic 2D gravity anomalies, sea floor magnetic anomalies and their interpretation.

Unit-IV:
Geophysical studies for active continental margins, Seismicity, volcanism, heat flow studies, seismic survey

along

island arc-trench areas, seismic expression for subduction and crustal deformation, paired gravit,

anomalies over island arc trench areas and their interpretation. Geophysical exploration for continental Margin

of Indi

b and Andman shelves, brief review on the hydrocarbon exploration for the Indian continental margin.

Review of basins in India: Assam, Krishna-Godavari, Cambay and Bombay offshore basins.

Recommended Books:

P NN AW~

XY

The Earth, Tarbuck and Lutgens

Descriptive Physical oceanography, Pickard Lmerv
Estuaries- Introduction, Dyer

Oceanography, Ross

Dynamical Ocenography, Pond and Pickard -
The Sea, Hill W

Nettleton, Gravity and Magnetics in Oil prospecting

McQuillin and Ardus, Exploring the geology of shelf area ChairEan, '
pepartment of Geophysics

\w «:\ : 39 @é\ Kurukshetra Universivy
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GP-403: Seismic Prospecting

_ Max. Marks: 60
Credits : 4 Time: 3 hours

Course Qutcomes:
On completion of this course, the students will be able to
C0403.1: Understand the fundamentals of seismic methods in oil and gas exploration.
C0403.2: Design seismic acquisition survey and understand various types of seismic sources.
CO0403.3: Design a sequence for processing the seismic data at hand and understand the theory of
processing step.
C0403.4: Gain knowledge of seismic interpretation using concept of amplitude variation with off§
and pattern recognition. “

Special Notes:
Nine questions will be set and students will attempt five questions. Question No.1 is compulsory

each

et (A.V.0.)

and based on

the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answer should not be in yes and no.

In addition to Question 1, there will be four unit question paper each containing two questions
four units in the syllabus. Students will select one question from each unit

Unit-I: Fundamental Of Prospecting

Motivation for Seismic Prospecting, Oil Exploration, Mining and Engineering Application, Princip
Physical Basis of Seismic prospecting: Types of Elastic Waves, Reflection, Refraction and Transm
Coefficients, Expression for wave velocities, Factors affecting wave velocities in Rocks.

Unit-I1: Data Acquisition
Seismic Sources: Explosive and Non-Explosive Sources, Seismic Refraction Method: Travel Time

belonging to

les and
ission

Equation
bed cases.

for Simple one layer case and for variable velocity case. Expressions for dipping layer and faulted
Gardener delay time method. Hidden layer problems. Field techniques for refraction survey, fan s

ooting.

Seismic Reflection Method: The travel time equations for horizontally layered medium, Expression for dipping

interfaces, Field techniques for reflection survey: Split Spread, End on Spread, Broad side confi

ations.

2D/3D configurations, Common depth point technique, Presentation formats for Seismograms, Selection of

field survey parameters.

Unit-III: Seismic Data Processing

Data processing sequence, Static and Dynamic Correction, weathering and datum corrections, CDP stacking,

Migration and depth section preparation.
Velocity depth determination: Velocity-depth relation for measurements in boreholes, velocity dep

from surface observations, the T 2-X* method, the T-AT method, the hyperbola method.
Noise Elimination method: The structure of noise and its classification using frequency and spatial
filters(arrays), Multiples identification, Suppression of multiples, VSP.

Unit-IV: Seismic Data Interpretation

th relation

Mapping of Hydrocarbon bearing and water bearing structures, geological interpretation, Structural and

Stratigraphic traps, direct detection of hydrocarbons, pattern recognition, Seismic attribute analysis.

Recommended Books:

1. Dobrin, M.B Introduction to Geophysical Prospecting .

2. W.M.Telford et al Applied eophysics iy it

3. Keary and Brooks Introduction to Geophysical Exploration ‘

4. Waters, R.H.. Reflection Seismology - @VM

5. Robinson Basic Exploration Geophysics . Chirtii _
~ ; - &%/) Uepartment of Geop

/Pq [ERO % W ' Kurukshetra Univer
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6. Sheriff, R.E Seismic Stratigraphy _
7. Nelspn, HR New technologies in Exploration Geophysics
8. Lavergne, M. Seismic Methods

Chairman,
bepartiment of Geophysics

Kurukshetra University
KURUKSHETRA-136119.
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GP-404: Geophysical Inversion

Max. Marks: 60
Credits : 4 Time: 3 hours

Course Outcomes:

On completion of this course, the students will be able to:
CO404.1: Differentiate between forward and inverse problems.
solution of linear inverse problems.

CO404.2: Get acquainted with the techniques of Finite difference method and Finite element meth
C0404.3: Acquire the knowledge about the techniques for checking the quality of solution of inve
the Singular Value Decomposition and techniques to solve non-linear inverse problems.

Ability to formulate inverse |

C0404.4: Learn about global optimization techniques and statistical approach of inverse problems,

Special Notes:

(i) Nine questions will be set and students will attempt five questions. Question no. I will be co
based on the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answers sh
yes/no. In addition to question no. I, there will be four units in the question paper each cc
questions belonging to four units in the syllabus. Students will select one question from each unit.

Unit-I: Introduction
Forward problems versus Inverse problems, contmuous inverse problem discrete inverse problem,

of inverse problems and their reduction to a matrix problem, linear inverse problems, classific
problems, L1 norm inversion, least squares solution and minimum norm solution, concept of no
‘a priori’ information, constrained linear least squares inversion, review of matrix theory, Geoph

problems.

Unit-II: Finite difference and Finite Element Method
Introduction to finite difference method, forward, backward and central difference method, A
finite difference method for solving Helmholtz equation.
Introduction to finite element method, various steps, simple examples showing application of {

method.

Unit-I1I: Non-Linear Inversion
Model and Data spaces, householder transformation, data resolution matrix, model resoly

checkerboard resolution test, eigen values and eigen vectors, singular value decomposition (SVD
inverses, Non-linear inverse problems, Gauss Newton method,, steepest descent (gradient) methog
Levenberg method, Earthquake location problem, tomography problem, Inversion of gravity pi
simple geometrical shape, Applications of non-linear inversion techniques in seismology.

Unit-1V: Global Optlmlzatmn Techniques:
Probabilistic approach of inverse problems, maximum likelihood and stochastic inverse me

problems and

od.
rse problems,

mpulsory and
huld not be in
ntaining two

1, formulation

ﬁon of inverse

s, concept of

ysical inverse

pplication of

inite element

ntion matrix,
), generalised
1, Marquardt-
rofiles due to

ds, Backus-

o
Gilbert method, Global optimization techniques: genetic algorithm:Heat Bath algorithm, Metm];ﬂlis algorithm,

simulated annealing methods, neighbourhood algorithm, examples of applying global optimizatior

Recommended Books:

(1) Geophysical data analysis: Discrete inverse theory: William Menke

(2) Deconvolution & Inversion: V.P. Dimri

(3) Geophyswal Data analysis: Understanding Inverse problem theory & Practice: Max A. Mé

(4) Time series analysis and inverse theory for Gepphysicists: David Gubbins

(5) lnversc problem theory methods for data ﬁttm{and model patameter estlmatlon L
AIA

oAA2 »/42 Z‘ artment of Ge
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GP-405: Geophysical Lab-V

Max. Marks: 90
Time: 4 hours

Credits : 6
Coursd Outcomes:

On completion of this course, the students will be able to:

C0405.1: Solve geophysical problems using Seismic principles and its techniques/tools to explore interior of

CO405
CO405

CO405

R e

Courséd

earth.
2: Inculcate research aptitude to enhance the understanding of geophysical knowledge.

.3: Analyse and interpret the geophysical data to communicate effectively and demonstrate for

understanding of geophysical knowledge.
| 4: Tackle the issues of professional geophysical practices to be used in Industry.

Seismic Survey using engineering seismograph

Two layer and three layer problems of seismic refraction method for horizontal and dipping interface
Identification of faults on seismic refraction data

Static and Dynamic corrections to seismic data

NMO stretching effect
Interpretation of reflection data using T? — X% method, T-AT method etc.

Estimation of different types of velocities in Seismic method
Exposure to seismic data processing

GP-406: Geophysical Lab-VI

_ Max. Marks: 90
Credits : 6 Time: 4 hours

Qutcomes:

CO406
CO0O406
CO406
CO406

On completion of this course, the students will be able to:
|1: Solve geophysical problems using inversion techniques/tools.
2: Communicate effectively, demonstrate and understanding of geophysical knowledge.

.3: Analyse and interpret the geophysical data.

| 4: Tackle the issues of professional geophysical practices.
[Exercises based on:

(1) Eigen values and Eigen vectors

(2) Formulation & Solution of inverse problems |

(3) Linear estimation of l;arameters

(4) Constrained and Unconstrained least square inversion

(5) SVD analysis

(6) Different techniques of Geophysical Inversion _’/34_5
G Chairman,

W H'M / };Iepart.mgﬂtof (‘:le?physics

: 4 Kurukshetra University
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GP-407: Geophysical Field Training-1

Credits: 4 . Max Marks: 100
Time : 30 Minutes per student

Course Qutcomes: :
After completion of this course, the students will be able to

CO0407.1: Inculcate the sense of scientific discussion and research aptitude.
C0407.2: Develop practical knowledge about different geophysical methods with perspective to fliture
research.
C0407.3: Hands-on practice to different geophysical instruments and learning their operations in the field.
C0407.4: Exposure of latest geophysical techniques and software as well as developing concepts pf data

acquisition, processing and interpretation.
i
e

Chairman,
pepartment of Geophysizs
Kuruikshetra Univepsity
KURUKSHETRA-136119.
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Engine

GP-501: Near. Surface Geophysics

Max. Marks: 60

Credits : 4 Time: 3 hours

Course Outcomes:

On completion of this course, the students will be able to:

CO501.1: Learn about the concept and fundamentals of near surface geophysics.

CO501.2: Understand the different applications of geophysical methods to Environmental anc
ering studies. 4

CO501.3: Learn about the basic of GPR data acquisition, processing and interpretation.

C0501.4: Understand the GIS Applications in Near surface Geophysics.

Special Notes:
Nine questions will be set and students will attempt five questions, Question no. I will be compulsory

and based on the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answers shoulc¢
not be in yes/no. In addition to question no. I, there will be four units in the question paper eacl
containing two questions belonging to four units in the syllabus. Students will select one question fron

each unit.

Unit-1: Introduction
Man and Environment, Near Surface Geophysics: Introduction, Practitioners and Users, Traditional anc

Emerging views of Near Surface- Geophysics, Concepts and Fundamentals, Special Challenges associated witlh
near Surface Geophysics. Rock Physics Principles for Near-Surface Geophysics: Description of the Geologica
Material, Conditions in the Near Surface of the Earth, Density, Electrical Properties, Elastic Wave Velocities.

Enviro

Unit-1I: Geophysical Techniques in Near Surface studies
Review of Seismic, Gravity, Magnetic and Electrical methods, Applications of these methods
hmental and Engineering studies: Delineation of structural trends, contacts and faults, microgravit)

detectibn of subsurface voids and cavities, detection of Archaeological objects, Mapping of fracture zones

reflecti
Investi

n profiling in ground water studies, dam site investigations, evaluation of aquifer potential

bation of waste dump sites.

Unit-III: Ground-Penetrating Radar
Introduction, Electromagnetic Theory, Physical properties, EM wave properties, GPR Instrumentation

Survey Design, Data processing, Interpretation, Case Studies and Pit falls.

Unit-IV: GIS Applications in Near Surface Geophysics
Concept of Digital Image in Remote Sensing, Image preprocessing, rectification, enhancements an

analysis, Digital Image processing procedures, Band ratioing and NDV]I, GIS applications in integrated groun
water fesources mapping, site suitability studies and utilities management, GIS applications for engineering
environmental problems, landfill sites and solid waste management,

Recommended Books:

1. Near-Surface Geophysics Edited by Dwain K. Butler

2. Applied Geophysics by W. M. Telford et al.

3. Experiments in Engineering Geology by KVGK Gokhale and D M Rao
4. Geotechnical and Environmental Geophysics Edited by Stanley H.Ward

5. Environmental and Engineering Geophysics, P.V.Sharma

e

L]

Chairman, _
epartment of Geophysics
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GP-502: Electromagnetic and Magnetotelluric Methods

Max. M

Credits: 4 Time: 3

Course Outcomes:

On completion of this course, the students will be able to:

C0502.1: Learn about the basic of Electromagnetic method.

C0502.2: Understand the data acquisition, processing and interpretation of various electromagneti
C0502.3: Learn about the basic of Magnetotelluric method, data acquisition and processing.
C0502.4: Capable of Interpretation of Magnetotelluric Data and its applications.

Special Notes:
Nine questions will be set and students will attempt five questions in all. Question No.1 is compuls
based on the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answer shoulg

arks: 60
hours

¢ methods.

sory and
| not be in

yes and no. In addition to Question 1, there will be four-unit question paper each containing two qyestions

belonging to four units in the syllabus. Students will select one question from each unit.

Unit-I

EM Principle: Maxwell's equations, electromagnetic potential and wave equations, attenuation of
depth of penetration, dip and tilt angles, electromagnetic field due to straight wire, rectangular and
loops, elliptical polarizations, amplitude and phase relations, real and imaginary (quadrature) comy
Transient electromagnetic methods (TEM), transient emf and magnetic field behaviour due to varis
conductors; current density in half space by rectangular loop with time, toroidal and poloidal indug
conductive zone, various time domain systems frequency sounding and geometric sounding, advar
domain methods over frequency domain methods.

Electromagnetic properties of rocks and minerals

Unit-11

EM field,
circular
yonents.
bhus

tion in a
tage of time

EM Prospecting and Interpretation: various EM methods: Dip angle methods-fixed vertical loo]
two frame method, Turam method, Moving source-receiver methods- horizontal loop (Slingram)

ethod,

AFMAG and VLF methods, Airborne EM systems- rotary field method, EM profiling and sounding. Marine

Electromagnetic Methods, EM modelling.
Unit-111

MT Principle: Origin and sources of MT signal, interaction with the earth-uniform earth, horizontal layers,

anisotropy, inhomogeneity, impedance tensor and tipper, topographic and regional effects, static st
processing and analysis: auto and cross spectra, solution to the impedance and tipper equations, log
remote references, errors and noise. Robust and hybrid processing.

Unit-1V

MT Interpretation and uses: interpretation of MT data over a two layered earth, strike, rotation s
polar diagram, tipper, skew, ellipticity, TE and TM modes, 1D and 2D interpretation, imaging cont
lower crust, MT study over cratons. Mapping structures for petroleum exploration, geothermal maj
exploration for sulphides, gold, uranium. Detecting water and subsurface structures.
Recommended Books:

1. Nabighian, M. N., 1988, Electromagnetic Methods in Geophysics, Volume 1, SEG Publication.
2. Nabighian, M. N., 1991, Electromagnetic Methods in Geophysics, Volume 2, Parts A and B, SE
Publication.

3. MICHAEL S. ZHDANOV, Geophysical Electromagnetic Theory and Methods

4. Grant, F. S., and West, G. F., Interpretation Theory in Applied Geophysics
5. Telford et. al: Applied Geophysics

6. Patra & Mallick: Geosounding Principles Vol.II

Cheproan,

7. Geoelectromagnetism: Wait, J.R.,

Qoo VP22 p

.
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GP-503: Geophysical Lab-VII

Max. Marks: 90
Credits: 6 Time: 4 hours
Course Outcomes:

CO503

CO503
CO503
CO503

(A) Exi

(B)

After completion of this course, the students will be able to
.1: Get practical exposure to the processing and interpretation of different types of logs and designing ¢

filters.
.2: Hands-on exercise to interpret lithological logs to delineate permeable and impermeable zones.

.3: Interpret resistivity and porosity logs to delineate water bearing and oil/gas bearing zones.
.4: Get exposure of latest geophysical softwares for signal processing and imaging the seismic sections

ercises based upon:
(i) SP log
(ii))  Natural Gamma Log
(iii)  Caliper and Temperature Log
(iv) Resistivity Log

(a) Micro log

(b) latero log

(c) induction log
W) Porosity Logs:

(a) Neutron log

(b) Acoustic log

(c) Density log

(vi) Computation of formation factor and water saturation.

Exercises based on
(i) Design of optimum wiener filter
(ii) Exercises on Seismic Signal Processing softwares like PITSA, GEODEPTH, FOCUS etc

yepartment of Geophysics
Kurukshetra University
KURUKSHETRA-136119,

Qo Dot L Yo @‘* " 4,,@)“)/ .



GP-504: Geophysical Lab-VIII

Max. Marks: 90
Credits : 6 Time: 4 hours

Course Qutcomes:

On completion of this course, the students will be able to
CO0504.1: Demonstrate and apply geophysical knowledge as a member/leader of the team.
CO504.2: Capable of identifying, formulating and analysing the given geophysical problem.
CO0504.3: Develop critical thinking and develop skills to write a project report.
CO0504.4: Communicate effectively, demonstrate and understanding of geophysical knowledge.

Problems/Case studies based on Geophysical Methqu including:
(1) Seismology
(i))  Exploration Seismology
(iii)  Seismic Signal Processing
(iv)  Gravity & Magnetic Methods
(v) Electrical Methods
(vi)  Geophysical Well logging
(vii) Remote Sensing & GIS

Chairman,

vepartment of Geophysics
Hurukshetra University
KURUKSHETRA-136119,
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GP-506: Computational Seismology

Max. Marks: 60
Credits : 4 Time: 3 hours
Cours¢ Outcomes:
On co.lpletion of this course, the students will be able to:

CO506.1: Understand the concepts and simulating techniques of earthquake strong ground motions.
CO506.2: Understand the wave attenuation, Quality factor (Q) and techniques of determining Q and earthquake

source parameters.
C0506.3: Understand the concepts of earthquake hazard, probabilistic and deterministic approach,

microzpnation and site amplification functions.
CO506L4: Understand the seismic tomography, velocity analysis, seismicity parameters, fractals, ray tracing.

GPS, ahisotropy and time predictable model.

Specia] Notes:
(i) Nin¢ questions will be set and students will attempt five questions. Question no. I will be compulsory and

based dn the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answers should not be in
yes/no. In addition to question no. I, there will be four units in the question paper each containing twc
questions belonging to four units in the syllabus. Students will select one question from each unit.

Unit I Strong motion seismology

Concept of strong motion: Characteristics of earthquake strong ground motion, time domain and frequency
domair} parameters of strong ground motion, strong motion array and recorder, dynamics of vibration, vibratior
of a single degree of freedom system, earthquake response spectra, Strong motion networks in India
Modelling of strong ground motion: Stochastic modelling technique, concept of dynamic corner frequency.
Empirigal Greens function technique, Semi empirical technique and Composite source modelling technique.
hybrid [technique, point and finite fault sources, Simulation of earthquake strong ground motions at bedrock

and at surface level.

Unit I1 Attenuation Studies
Wave |attenuation: geometrical spreading, scattering and intrinsic attenuation, Quality factor Q and its

estimation using frequency domain methods, origin of coda waves, coda-Q and its estimation, Q estimatior
from djfferent parts of seismograms, estimation of frequency independent and frequency dependent Q using
strong |ground motion, simultaneous estimation of source parameters and Q, concept of 3-D Q and its

estimatjion.

Unit III Engineering seismology
Concept of earthquake hazard, vulnerability and risk, probabilistic versus deterministic approach of estimating

earthquake hazard, seismic quiescence/gaps, Regression analysis for estimating peak ground motion
microzpnation, Different techniques of estimating site amplification functions using microtremors anc
earthquake waveforms, Applications in hydrocarbon detection, concept of earthquake resistant design, Indiar

earthquake hazard scenario.

Unit IV: Selected Topics

Seismi¢ tomography — Methods, regional and local tomography, 3-D velocity analysis, Receiver functions
Seismi¢ity based studies- b-value, fractal and multifractal analysis, Dg-q analysis, self similarity, Ray tracing
Anisottopy, Time predictable model, GPS based studies in seismology.

RECOMMENDED BOOKS E @_/ﬂe"

Chadrras
(1)| Quantity Seismology: Aki and Richards *f"t’ Hrman, . .
bepartment of Gedphysics

\
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(2) Introduction to seismology: Peter M. shearer
(3) Modern Global Seismology: Lay & Wallace

(4) Earthquake Hazard Analysis: L. Reiter
(5) An introduction to seismology, earthquakes and Earth structure: Stem & Wysession

Chainman,

wepartment of Geophysics
Kurukshetra University
KURUKSHETRA-136119,
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GP-513: Seismic Data Analysis and Reservoir Geophysics

Max. Marks: 60

ICredits : 4 Time; 3 hours

Cours¢ Outcomes: :
On conjpletion of this course, the students will be able to

CO0513,.1: Understand the sequence of seismic data processing.
C0513.2: Understand the technique of seismic deconvolution and seismic migration in data processing.

CO513.3: Understand the concepts of seismic modeling in application to the seismic reservoir.
CO513.4: Understand the various seismic reservoir exploration and surveillance techniques: A.V.O. analysis,

4D monitoring, and 4C analysis.

Special Notes: _ |
(i) Nin¢ questions will be set and students will attempt five questions. Question no. I will be compulsory and

based dn the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answers should not be in
yes/no.| In addition to question no. I, there will be four units in the question paper each containing twc
questions belonging to four units in the syllabus. Students will select one question from each unit.

Unit-1: Introduction .
Objectives of Seismic Signal Processing, Seismic Resolution, Basic data processing sequence: CMP sorting,

Velocity analysis, residual statics corrections, Normal-Moveout Correction, Moveout stretch, Noise and
Multiple Attenuation, f-k filtering, 1-p filtering, Dip-Moveout correction, CMP stacking, post stack processing.

Unit-II: Seismic Deconvolution and Seismic Migration

The convolutional Model, Inverse Filtering, Optimum Wiener filters, Predictive deconvolution in practice, The
problem of nonstationarity: Time-Variant deconvolution, gated Wiener deconvolution, Homomorphic
deconvplution, Minimum and Maximum Entropy Deconvolution, Inverse Q Filtering, Fresnel Zone, Seismic
Migration: Mathematical foundation of migration, Migration using wave equation, Kirchhoff’s theory , Pre anc
Post st4ck time and depth migration

Unit-III: Seismic Modeling

The rdle of Seismic Modeling, Concept and example of Physical Models, Seismic Modeling Approaches.
Forwarfl Seismic Modeling, Inverse Seismic Modeling, Application of GLI technique, Modeling pitfalls, Ray

Tracing using Snell’s Law, and Ray-bending.

Unit-IY: Reservoir Geophysics
Reservpir Management, Geophysical Method for Reservoir Surveillance, Analysis of AVO, Acoustic
Impedance Estimation, 4-D Seismic Method, Interpretation with SH-wave, 4-C Seismic Method

Unconventional energy sources: Shale gas; Coal Bed Methane; Gas Hydrates.

Recommended Books:

B

Seismic Data Analysis, Vol. I&II, OZYILMAZ.
Reservoir Geophysics, Robert E.Sheriff.
Seismic Modeling of Geologic Structures, Stuart W.Fagin.

Introduction to Seismic Inversion Method, Brian H.Russell
\~ Chaifn'fan,
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GP-517: Artificial Intelligence & Machine Learning In Geophysics

Max. Marks: 60
Credits : 4 Time: 3 hours

Course OQutcomes:

On completion of this course, the students will be able to

CO0517.1: Understand basic concepts of machine learning and artificial intelligence.

C0517.2: Understands the concept of seismic methods and know similarity and differences betwe

and Artificial Intelligence.

en Inversion

CO0517.3; Use Python programming language for application in machine learning and artificial intelligence.

C0517.4: Understand the application of machine learning and artificial intelligence in seismic pro
seismic interpretation. : '

Special Notes:
Nine questions will be set and students will attempt five questions. Question No.1 is compulsory

cessing and

and based on

the conceptual aspects of the whole syllabus. It can have 5 to 10 parts. The answer should not be in yes and no.

In addition to Question 1, there will be four unit question paper each containing two questions
four units in the syllabus. Students will select one question from each unit i !

Unit-I: Fundamentals of Machine Learning

Introduction to Artificial Intelligence and Machine Learning. Machine Learning: Supervised Learr
Classification and Regression, k-Nearest Neighbors, Neural Networks (Deep Learning). Unsuperv
Learning: Dimensionality reduction, Feature extraction, Clustering: k-Means clustering.

Unit-II: Review of Seismic Methods _
Seismic data analysis: Signal processing, Data processing sequence, Deconvolution, F iltering, Nor
correction. Reservoir geophysics: Amplitude variation with offset, Seismic attribute analysis, Full
inversion. Geophysical Inversion versus Machine Learning: similarity and differences.

Unit-IIT: Machine Learning with Python

belonging to

ing:
sed

mal moveout
waveform

Introduction to Python. Python 3.7, scikit-learn, Libraries and tools: NumPy, SciPy, matplotlib, papdas, Jupyter

notebook. Control flow tools, Data Structures, Modules, Input and Output, Errors and Exceptions,
Standard Library, Virtual environment and packages. Machine Learning with Python.

Unit-1V: Application in Geophysics
Machine Learning Applications: First break picking, Seismic deconvolution, N.M.O. correction in

Classes,

7-p domain.

Reservoir characterization: Direct hydrocarbon indicator, Pattern recognition, Principle component analysis,

Thin bed identification for shale gas, Data driven amplitude variation with offset, Rock physics an;

Recommended Books:
1. Anthony Croft et al. Engineering Mathematics
2. Martin C. Brown Python the compelete reference

3. R. Nageshwara Rao Core Python Programming
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Credits:

GP-601: Dissertation

Max. Marks: 400
: 16 ' Time : 30 Minutes per student

Cours¢ OQutcomes:

On completion of this course, the students will be able to

CO601.1: Demonstrate and apply geophysical knowledge as a member/leader of the team to solve a minot

research problem.

C0601.2: Capable of identifying, formulating and analysing the given geophysical problem.
C0601.3: Develop critical thinking and develop skills to write a Dissertation report.
CO601.4: Communicate effectively, demonstrate and understanding of geophysical knowledge.

Object

ive and Output:

Every student is required to undertake a project in the last semester.. The project may be an

experimental investigation, field work and laboratory studies, a theoretical investigation accompanied by

computation work, data processing and analysis or combination of these. The exact nature of the project and

the pro

blem is decided by the chairperson of the department in consultation with faculty members and students.

After the project is completed the students will submit two copies of dissertation based on the results obtained

in the

before

Credits:

Cours¢
On con
C0602

C0602
C0602

Note:

investigation. Finally the student is expected to defend his findings as embodied in his dissertatior
b board of examinations and take an oral examination.

This will inculcate the research aptitude in the students.

GP- 602: Comprehensive Viva-Voce

5:4 Max. Marks: 100
Time : 30 Minutes per student

t Qutcomes:

wpletion of this course, the students will be able to

.1: Prepare themselves for the various competitive examinations held by various organizations
including ONGC, GSI, GATE, CSIR-JRF-NET, Ground water boards etc.

.2: Demonstrate comprehensive knowledge and understanding of the Geophysics discipline.

.3: Communicate effectively the Geophysical knowledge.

Every student shall be required to appear for comprehensive viva-voce examination based on complete

M.TeclL. (Applied Geophysics) course before a committee of teachers of the department. -

R N
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GP-603: Seminar

Credits: 4 Max. Marks: 100

Time : One Hour per §

Course Qutcomes:
On completion of this course, the students will be able to
C0603.1: Communicate effectively on Geophysical topics.

C0603.2: Demonstrate comprehensive knowledge and understanding of the Geophysical principle

C0603.3: Learn techniques for professional practices including writing a scientific report.

Objective and Output: _
In order to inculcate sense of confidence and self reliance and with a view to train the student in th

public speaking and self expression, each student is required to deliver a talk on a particular topic g
semester. The topic of the seminar is selected by the students under the advice of a teacher of the ¢
This is accompanied by a write up. Besides delivering a seminar talk a student is expected to atten|
seminars delivered by other students. The seminar shall be evaluated by a committee of the teache

department.

GP- 604: Geophysical Field Training-1I

Credits:4 Max. Marks: 100

Time : 30 Minutes per

Course Qutcomes:
On completion of this course, the students will be able to
CO0604.1: Learn practical knowledge of different instruments/Geophysical techniques and will be

the acquisition, processing and interpretation of Geophysical data. Prepare themselves fq

industrial environment.
C0604.2: To develop critical thinking and skills to write the project report.
C0604.3: To work effectively as an individual as well as team work.

CO604.4: Communicate effectively and demonstrate the geophysical knowledge. oA . E
ﬁ
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CO-PO mapping matrix for the course GP-101 (Mathematical Methods in Geophysics)
COs# | POl | PO2 | PO3 [ PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | POI1
CO101.1 | 3 2 2 2 - 2 1 1 1
CO101.2 | 3 2 2 2 - 2 1 1 1 1 1
CO101.3 | 3 2 2 2 - 2 1 1 1 2 2
co101.4| 3 1 2 2 - 2 1 1 1 1 1
Average | 3 | 18 | 2 2 - | 2 1 1 1 1.3 | 1.3
CO-PSO mapping matrix for the course GP-101 (Mathematical Methods in Geophysics)
COs# PSO1 PSO2 PSO3 PS04
CO101.1 3 2 3 2
CO101.2 3 2 3 2
C0101.3 3 2 3 3
CO101.4 3 2 3 2
Average 3 2 3 2.3
CO-PO mapping matrix for the course GP-102: Solid Earth Geophysics
COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | POI11
CO102.1 | 3 1 2 1 1 1 1 1 2 1 1
C0102.2 | 3 1 2 1 1 1 1 1 2 1 1
CO102.3 | 3 1 2 2 1 2 1 1 2 1 1
01024 | 3 2 2 2 1 2 1 1 2 1 1
Average | 3 (13| 2 | L5 | 1 |15 | 1 1 2 1 1
CO-PSQ mapping matrix for the course GP-102: Solid Earth Geophysics
COs# PSO1 PSO2 PSO3 PSO4
C0102.1 3 1 3 1
C0102.2 3 2 2 2
C0102.3 3 1 3 1
C0102.4 3 2 2 3
Average 3 1.5 2.5 1.8
CQ-PO mapping matrix for the course GP-103 (Numerical Methods and Computer Programming)
COs# | POl | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | POY | PO10 | PO11
CO0103.1 | 3 3 2 1 1 1 1 3 1 3
C0103.2 | 3 3 2 1 1 1 2 1 3 1 2
CO103.3 | 3 3 2 1 1 2 2 1 3 1 2
CO1034 | 3 3 2 1 1 3 3 1 3 1 2
Average | 3 3 2 1 1 | 1.8 | 2 1 3 1 2.3
Chairman, e
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CO-PSO mapping matrix for the course GP-103 (Numerical Methods and Computer Programming)

COst# PSO1 PSO2 PSO3 PSO4
C0103.1 1 3 3 3
C0103.2 3 2 2 3
C0103.3 3 2 2 3
C0103.4 3 2 3 3
Average 23 2.3 2.5 3

CO-PO mapping matrix for the course GP-104 (Basic Geolo
COs# |PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO1}
CO104.1 | 3 1 2 -- 1 1 - -- 2 1 1
C0104.2 | 3 1 2 -- 1 1 -- 1 2 1 1
C0O1043 | 3 1 2 - 1 1 -- 1 2 1 1
C01044 | 3 1 2 - 1 1 - 1 2 1 1
Average | 3 1 2 -- 1 1 -- 1 2 1 1
CO-PSO mapping matrix for the course GP-104 (Basic Geology)

COs# PSO1 PSO2 PSO3 PSO4
CO104.1 2 2 2 2
C0104.2 2 2 2 2
C0104.3 2 2 2 2
C0104.4 2 2 2 2
Average 2 2 2 2

CO-PO mapping matrix for the course GP-105 (Geology Lab.)

COs# | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | POIL]
CO105.1| 3 1 1 1 1 2 1 1 2 1 1
C0105.2 | 3 2 3 1 2 2 2 1 2 1 2
C01053 | 3 2 2 2 2 2 2 1 2 1 2
C0O1054 | 3 3 2 3 1 2 2 1 2 1 2
Average | 3 2 2 1.8 | 15| 2 1.8 1 2 1 1.8

CO-PSO mapping matrix for the course GP-105 (Geology Lab.)

COs# PSO1 PSO2 PSO3 PSO4
CO0105.1 2 1 3 1
CO105.2 1 2 3 1
CO105.3 1 2 2 3
CO105.4 3 3 2 3
Average 1.8 2 23, 2
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CO-PO mapping matrix for the course GP-106 (Computer Lab.

KU

COs# | POl [ PO2 | PO3 | PO4 PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11
Tcow6eEl. 3 | 2 | 3 [ 2502 |-2.|-2 3 1 2
Cc0106.2 | 3 2 2 2 2 3 2 2 3 1 2
Cc0106.3 | 3 3 2 3 2 2 2 2 3 1 2
CcO01064 | 3 3 2 3 2 2 2 3 3 1 2
Average | 3 2.5 2 |28 2 23 2 2.3 3 1 2
CO-PSO jmgm_ﬁﬁt_ﬁlihr__ﬂwcourse GP-106 (Computer Lab.

COs# PSO1 PSO2 PSO3 PSO4
C0106.1 L: 2 3 3
C0106.2 2 2 2 3
C0106.3 2 2 2 3
C0106.4 2 2 3 3
Average 1.8 2 2.5 3

CO-PO maEFing matrix for the course GP-201 (Remote Sensing and GIS)

COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS POY | PO10 | PO11

C0201.1 | 3 1 4 1 1 1 1 - 2 1 1
C0201.2 | 3 1 2 1 1 1 2 - il 1 1
Cc0201.3| 3 1 2 1 1 1 2 - 2 1 1
C0O2014 | 3 1 2 2 1 1 2 - 2 1 1
Average | 3 1 2 1.3 1 1 1.8 - 2 1 1

CO-PSO mapping matrix for the course GP-201 (Remote Sensing and GIS)

COs# PSO1 PSO2 PSO3 PSO4
CO201.1 2 20 1 |
C0201.2 2 2 1 3
C0201.3 2 2 1 2
C0201.4 2 2 2. 2
Average 2 2 1.8 2

CO-PO mapping matrix for the course GP-202 (Advanced Computing)

COs# | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11
C0202.1 | 3 2 2 3 2 2 2 2 2 ] 1
Cc0202.2 | 3 2 2 3 2 2 2 2 2 1 1
C0202.3 | 3 2 a 3 2 2 2 2 2 1 1
C0202.4 | 3 2 2 2 2 2 3 2 2 1 1
Average | 3 2 2 28 | 2 2 2.3 2 2 1 1

h.« . (\ J\D / | . :.:Z;5‘:&?5*3'!'-3;}'\,, .
v AL w W =, wepartment of Geophysics
e \,La»“’“ ) ¢ turukshetra University )

RUICSHETRA-136119,



CO-PSO mapping matrix for the course GP-202 (Advanced Computing
COs# PSO1 PSO2 PS03 PS04
C0202.1 2 3 2 1
C0202.2 2 3 2 1
C0202.3 2 3 2 1
C0O202.4 2 3 2 2
Average 2 3 2 1.3

CO-PO mapping matrix for the course GP-203 (Geophysical Signal Processing)
COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11
C0203.1| 3 2 2 2 1 2 1 1 2 1 1
C0203.2 | 3 2 2 1 1 2 1 1 2 1 1
C0203.3| 3 2 2 2 1 2 3 1 2 /| 1
C02034| 3 2 2 1 1 2 3 1 2 1 1
Average | 3 2 2 1.5 1 2 2 1 2 1 1

CO-PSO mapping matrix for the course GP-203 (Geophysical Signal Processing)

COs# PSO1 PSO2 ! PSO3 PSO4
C0203.1 3 .2 : 3 1 2
C0203.2 3 2 3 2
C0203.3 3 2 3 2
C0203.4 3 2 3 2
Average 3 2 3 2

CO-PO mapping matrix for the course GP-204 (Geophysical Fields and Waves)

COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9Y | PO10 | POI11
C0204.1 | 3 1 2 1 1 2 -- -- 2 1 1
C0204.2 | 3 1 2 1 1 1 -- -- 2 | 1
C02043 | 3 1 2 1 1 2 1 -- 2 1 1
C02044 | 3 1 2 1 1 1 1 -- 2 1 1
Average | 3 1 2 1 1 1.5 1 - 2 1 1

_CO-PSO mapping matrix for the course GP-204 (Geophysical Fields and Waves)
COs# PSO1 PSO2 PSO3 PSO4

C0204.1 2 2 2 1

C0204.2 2 2 2 1

C0204.3 2 2 2 2

C0204.4 2 2 2 o2

Average 2 2 2 1.5
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CO-PO ma ing matrix for the course GP-205 (Geophysical Lab.-
COs# | PO1 | PO2 | PO3 | PO4 | POS | PO6 PO7 | POS | PO9 | PO10 | PO11
C0205.1 | 2 3 -- ° 2 3 - 2 1 1 2
C0205.2 | 2 2 -- 2 2 3 - 3 2 1 2
02053 | 2 1 2 2 2 3 1 1 2 1 2
02054 | 2 1] 2 2 2 3 1 1 2 1 2
Average | 2 1.8 | 2 2 2 3 1 1.8 | 1.8 1 2
CO-PSO mapping matrix for the course GP-205 (Geophysical Lab.-1
COs# PSO1 PSO2 PSO3 PSO4
C0205.1 2 2 2 2
C0205.2 2 2 2 2
C0205.3 2 2 2 s
C0205.4 2 2 2 2
Average 2 2 2 2
CO-PO mappin matrix for the course GP-206 (Geophysical Lab. — |10}
COs# | PO1 | PO2 | PO3 | PO4 [ PO5 | PO6 | PO7 | POS | POY | PO10 PO11
C0402.1 | 3 2 2 2 2 3 2 1 2 1 1
C0402.2 | 3 2 2 2 2 3 2 1 2 1 1
C0402.3| 3 2 2 2 2 3 2 1 2 1 1
C0402.4 | 3 2 2 2 2 3 2 1 | 2 1 1
Average | 3 2 2 2 2 3 2 1 2 1 1
CO-PSO mapping matrix for the course GP-206 (Geophysical Lab. —1I)
COs# - PSO1 PSO2 PSO3 PSO4
C0402.1 3 2 3 3
C0402.2 3 2 3 3
C0402.3 3 2 3 3
C0402.4 3 2 3 3
Average 3 2 3 3

CO-PO mapping matrix for the course GP-207 (Geological Field Training)

[ cos# | PO1|PO2]|PO3 | PO4 | PO5 | PO6 | PO7 | PO8 PO9 | PO10 | PO11
C0207.1 3 a3 |2 2 3 3 2 1 2 1 2
C0207.2 | 3 1 2 2 3 3 3 1 2 1 2
02073 | 3 3 2 2 3 3 2 1 1 1 2
C02074 | 3 1 2 2 3 1 2 2 3 1 3
Average | 3 2 2 2 3 25 | 23| 13 4 1 2.3
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CO-PSO mapping matrix for the course GP-207 (Geologi_(al‘ Field Training) |

COs# PSO1 PSO2 PSO3 PSO4
C0207.1 2 2 1 1
C0207.2 2 2 1 2
C0207.3 1 3 2 2
C0O207.4 1 1 2 1
Average 1.5 2 1.5 1.5

CO-PO mapping matrix for the course GP-301 (Seismology)

COs# | PO1 |PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
C0O301.1 | 3 3 2 2 - 1 2 2 3 1 3
C0301.2 | 3 3 2 1 - ] 2 1 3 1 2
C0301.3| 3 3 2 1 1 2 2 2 3 1 2
C03014| 3 3 2 2 1 3 2 3 3 1 2
Average | 3 3 p. 1.5 1 1.8 2 2 3 1 2.3

CO-PSO mapping matrix for the course GP-301 (Seismology)

COs# PSO1 PSO2 PSO3 PSO4
CO301.1 3 2 3 3
C0301.2 3 3 2 3
C0301.3 2 2 2 3
C0301.4 2 2 3 3
Average 2.5 2.3 235 3

Qb W= 72
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CO-PO mapping matrix for the course GP-302 (Gravity and Magnetic Prospecting) -
COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | POI1
C0302.1| 3 1 2 1 - 1 1 ] 1 3 1 3
C0302.2| 3 - 2 1 - - 2 1 3 1 2
C0302.3| 3 2 2 1 -- 2 2 1 3 1 2
C03024 | 3 2 2 1 - 3 3 1 3 1 2
Average | 3 1.7 2 1 - 2 2 1 3 1 2.3
CO-PSO mapping matrix for the course GP-302 (Gravity and Magnetic Prospec ting)
COs# PSO1 PSO2 PSO3 PS04
C0302.1 1 1 3 3
C0302.2 3 2 2 3
C0302.3 3 2 2 3
C0302.4 3 2 3 3
Average 2.5 1.8 2.5 3
s @ryovsrd
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CO-PO mapping matrix for the course GP-303 (Groundwater Geoprhxsicsl

COs# |PO1 | PO2 | PO3 | PO4 PO5 | PO6 | PO7 | POS | POY | PO10 | PO11
C0303.1| 3 1 2 1 1 1 1 2 2 1 1
C0303.2| 3 2 1 1 1 '] 2 2 1 1
C03033| 3 1 2 1 1 1 2 7 2 1 1
C03034| 3 1 2 1 1 1 2 2 2 1 1
Average | 3 1 2 1 1 1 1.5 2 2 1 1

CO-PSO mapping matrix for the course GP-303 (Groundwater Geophysics)
COs# - PSO1 PSO2 PSO3 PS04

C0303.1 3 1 2 2

C0303.2 3 2 2 1

C0303.3 3 1 2 1

C0303.4 3 2 2 2

Average 3 1.5 2 1.5

CO-PO mapping matrix for the course GP-304 (Electrical Prospecting)

COs# | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11
CO304.1 | 3 2 2 2 1 2 1 1 2 1 1
C0304.2 | 3 2 2 2 1 2 1 1 2 1 1
C0304.3 | 3 2 2 2 1 2 2 2 2 1 1
C0304.4| 3 2 2 2 1 2 2 2 2 1 1
Average | 3 2 2 2 1 2 158 .18 | 2 1 1

CO-PSO mapping matrix for the course GP-304 (Electrical Prospecting)
COs# PSO1 PSO2 PSO3 PSO4

C0304.1 3 2 3 1

C0304.2 3 2 3 2

C0304.3 3 .2 3 3

CO304.4 3 2 2 3

Average 3 2 3 2.2

CO-PO mapping matrix for the course GP-305 (Geophysical Lab. _I1I)

COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11
C0306.1 | 3 3 2 3 2 2 2 1 1 1 1
C0306.2 | 3 3 1 2 2 3 2 1 2 1 1
C0306.3 | 3 3 1 1 2 2 2 1 1 1 2
C03064 | 3 3 2 1 2 2 2 1 2 1 1
Average | 3 3 1.5 | 1.8 2 2.3 2 1 1.5 1 1.3
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CO-PSO mapping matrix for the course GP-305 (Geophysical Lab. — I1I)
COs# PSO1 PSO2 PSO3 PSO4
C0O306.1 3 2 3 2
C0306.2 3 2 3 3
C0306.3 3 2 2 3
C0306.4 3 2 2 3
Average 3 2 2.5 2.8
CO-PO mapping matrix for the course GP-306 (Geophysical Lab. —1V)
COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11
C0O306.1 | 2 1 2 3 1 2 2 1 3 1 2
C0306.2 | 2 2 2 2 1 3 2 1 3 1 2
C0O306.3 | 2 2 2 2 1 2 2 1 3 1 2
C0O3064 | 2 1 2 1 1 2 2 3 3 1 1
Average | 2 1.5 2 2 1 2.3 2 1.5 3 1 1.8
CO-PSO mapping matrix for the course GP-306 (Geophysical Lab. — 1
COst# PSO1 PS0O2 PSO3 PSO4
C0O306.1 3 3 3 2
C0O306.2 3 3 3 3
C0306.3 3 3 3 2
C0306.4 2 3 2 1
Average 2.8 3 2.8 2

ing matrix for the course GP-401: Petroph

ysics and Well logging

CO-PO mapping

COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11
CO401.1 | 3 1 2 1 1 2 1 1 2 1 2
C0401.2 | 3 1 2 2 1 2 1 1 2 1 2
C0401.3 | 3 1 2 1 1 2 1 1 2 1 2
C0O4014 | 3 1 2 2 1 2 1 1 2 1 2
Average | 3 1 2 |'15 1 2 1 1 2 1 2

CO-PSO mapping matrix for the course GP-401: Petrophysics and Well logging
COs# PSO1 PSO2 PSO3 PS04

CO0401.1 3 2 3 2

C0401.2 3 2 3 2

C0401.3 3 2 3 2

C0401.4 3 2 3 2

Average 3 2 3 2
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CO-PO mapping matrix for the course GP-402 (Physical Oceanogra hy and Marine Geophysics)

COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11
C0402.1 | 3 1 2 2 1 3 1 1 2 1 1
lcoa2a| 3 [ 1. [ 2. ] 2 [ 1 ["8-] 1 ] 2 1 -
C0402.3 | 3 1 2 2 1 3 1 1 2 1 1
C04024 | 3 1 2 2 1 3 1 1 2 1 1
Average | 3 1 2 2 1 3 1 1 2 1 1

CO-PSO mapping matrix for the course GP-402 (Physical Oceanogramv and Marine (_;,eophvsicﬂ
COs# PSO1 PSO2 PSO3 PSO4

C0402.1 3 2 3 3

C0402.2 3 2 3 3

C0402.3 3 2 3 2

C0402.4 3 2 3 2

Average 3 2 3 2.5

CO-PQ mapping matrix for the course GP-403 (Seismic Prospecting)

COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11
C0O404.1 | 3 1 2 1 1 2 1 1 2 1 1
C0404.2 | 3 1 2 1 1 1 ]| 1 1 2 1 1
C0O404.3 | 3 2 2 1 1 2 3 1 2 1 1
C04044 | 3 22 1 1 1 3, 1 2 1 1
Average | 3 1.5 2 1 1 1.5 | 2 1 2 1 1

CO-PSO mapping matrix for the course GP-403 (Seismic Prospecting)
COs# PSO1 PSO2 PSO3 PS04

CO404.1 3 2 3 3

C0O404.2 3 2 3 3

C0O404.3 3 2 3 3

CO404.4 3 2 3 3

Average 3 2 3 3

CO-PO maning-matrix for the course GP-404 (Geophysical Inversion)

COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 [ PO7 | POS | PO9 | PO10 | POI11
CO404.1 | 3 2 1 2 - 2 2 1 3 -- 1
CO404.2 | 3 2 1 2 - 2 2 1 3 -- 1
CO404.3 | 3 2 » 1 2 - p 3 1 3 2 il
CO4044 | 3 2] A 2 -- 3 3 1 3 2 2
Average | 3 2 1 2 - | 23|25 1 3 2 1.5
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CO-PSO mapping matrix for the course GP-404 (Geophysical Inversion)
COs# PSO1 PS0O2 PSO3 PSO4
C0404.1 3 1 1 1
C0404.2 3 2 1 2
C0404.3 3 3 2 3
CO404.4 3 3 2 3
Average 3 2.3 1.5 23
CO-PO mapping matrix for the course GP-405 (Geophysical Lab.-V)
COs# | PO1 | PO2 | PO3 | PO4 | PO5 [ PO6 | PO7 | POS | POY | PO10 | PO11
C0405.1 | 3 3 2 3 2 2 2 2 3 1 2
C0O405.2 | 3 3 2 2 2 2 2 2 3 1 2
C0405.3| 3 2 3 3 2 2 2 2 3 1 2
C04054 | 3 2 3 2 2 3 Z 2 3 1 2
Average | 3 | 25 |25 |25 | 2 |23 | 2 2 3 1 2
CO-PSO mapping matrix for the course GP-405 (Geophysical Lab.-V)
COs# PSO1 PSO2 PSO3 PSO4
C0405.1 3 3  EollpY 3
C0O405.2 2 3 3 3
C0O405.3 3 2 2 3
C0405.4 - 2 3 3
Average 2.5 25 2.5 3
CO-PO mapping matrix for the course GP-406 (Geophysical Lab.-VI)
COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO1L
C0406.1 | 3 2 1 3 1 2 2 1 3 -- 1
C0406.2 | 3 2 3 1 1 2 2 1 3 1 2
C0406.3 | 3 2 2 3 1 2 2 1 3 3 2
C04064 | 2 2 1 1 1 4 3 3 3 1 1
Average | 2.8 | 2 1.8 | 2 1 2 |23+ 15 3 1.7 1.5
_ CO-PSO mapping matrix for the course GP-406 (Geophysical Lab.-VI)
COs# PSO1 PSO2 PSO3 PSO4
C0406.1 2 3 2 2
C0406.2 2 3 3 1
C0406.3 3 2 2 2
C0406.4 1 3 2 2
Average 2 2.8 2.3 1.8
QY
Dl Ve S AN
64




CO-PO mapping matrix for the course GP-407: Geophysical Field Training-I
COs# | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | POY | PO10 | POL1
C0407.1 | 3 3 3 3 2 2 1 2 1 2 2
C0407.2 | 3 2 2 3 2 1 1 2 1 2 2
C0407.3|( 3 2 2 3 2 2 1 2 1 2 2
C0O4074 | 3 2 2 3 2 1 1 2 1 2 2
Average | 3 23.| 23 3 2 1.5 | 1 2 1 2 2
CO-PSO mapping matrix for the course GP-407: Geophysical Field Training-1
COs# PSO1 PSO2 PSO3 PS04
C0407.1 3 3 2 3
C0407.2 3 2 2 3
C0407.3 3 2 2 3
C0407.4 3 2 2 3
Average 3 2.3 2 3
CO-PO mapping matrix for the course GP-501 (Near Surface Geophysics)
COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11
CO501.1| 3 2 2 1 1 2 1 1 2 1 |
C0501.2 | 3 2 2 2 1 2 1 1 2 1 1
CO501.3 | 3 2 2 2 1 2 2 1 2 1 1
CO5014 | 3 2 2 2 1 2 2 1 2 1 1
Average | 3 2 2 1.8 1 2 1.5 1 2 1 1

COs#

PSO1

PSO2

PSO3

CO-PSO mapping matrix for the course GP-501 (Near Surface Geophysics)

PSO4

CO501.1

C0501.2

CO0501.3

CO501.4

Average

[PSTRVERRUS RO TN

BN

|| Wl

B LD | L | et |

¢ Methods)

CO-PO mapping matrix for the course GP-502 (Electromagnetic and Magnetotelluri
COs# | PO1 POZT PO3 P04_ PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11
C0502.1 3 2 2 1 1 2 1 1 2 1 1
C0502.2 3 2 2 1 1 2 2 1 2 1 1
C0502.3 3 2 2 1 1 2 2 1 2 1 1
C05024 | 3 2 2 1 1 2 2 ] 2 1 1
Average | 3 2 2 1 1 2 1.7 1 2 1 1

Ordbr
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CO-PSO mapping matrix for the course GP-502 (Electromagnetic and Magnetotelluric Methods)
COst# PSO1 PSO2 PSO3 PSO4
C0502.1 3 2 3 1
C0502.2 3 2 3 3
C0502.3 3 2 3 3
C0502.4 3 2 3 3
Average 3 2 3 2.5

CO-PO mapping matrix for the course GP-503: Geophysical Lab-VII

COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11
C0O503.1| 3 2 2 3 2 2 2 1 2 1 2
C0503.2| 3 2 2 3 2 1 1 1 | 2 1 2
C0503.3| 3 2 2 3 2 2 2 1 2 1 2
C05034 | 3 2 2 3 2 1 1 1 2 1 1
Average | 3 2 2 3 2 15 | 1.5 1 2 1 1.8

CO-PSO mapping matrix for the course GP-503: Geophysical Lab-VII
COs# PSO1 PSO2 PSO3 PSO4
C0503.1 3 3 2 3
C0503.2 3 3 2 3
C0503.3 3 3 2 3
C0503.4 3 3 2 3
Average 3 3 2 3

CO-PO mapping matrix for the course GP-504 (Geophysical Lab.- VIII)

COs# | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO1]
C0504.1 | 3 2 2 1 3 1 - 1 3 -- 3
C0504.2 | 3 3 2 3 - 2 1 1 3 1 1
C0504.3| 3 2 1 2 - 3 3 2= 3 1 --
C0O5044 | 2 1 3 1 2 1 2 1 3 1 2
Average | 2.8 | 2 2 1.8 |25 | 1.8 | 2 1.3 3 1 2

CO-PSO mapping matrix for the course GP-504 (Geophysical Lab. -VIII)

COs# PSO1 PSO2 PSO3 PSO4
CO504.1 3 1 3 2
C0504.2 3 3 2 2
C0O504.3 1 3 3 2
C0O504.4 2 2 3 1
Average 23 23, 2.8 1.8 gl
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CO-PO mapping matrix for the course GP-506 (Computational Seismology)

COs# | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI11
C0506.1 | 3 2 1 2 1 2 2 1 3 1 2
C0506.2 | 3 2 1 2 1 2 2 1 3 1 2
CO05063 | 3 2 1 P, 1 2 2 1 3 1 2
CO0506.4 | 3 2 1 2 1 2 2 1 3 1 o
Average | 3 2 |:1 2 1 2 2 1 3 1 2

CO-PSO mapping matrix for the course GP-506 (Computational Seismolo
COs# PSO1 PSO2 PSO3 PSO4

C0O506.1 3 3 3 2

C0506.2 3 3 2 2

C0O506.3 3 3 2 2

CO506.4 3 3 2 p:

Average 3 3 2.3 2

J0O-PO mapping matrix for the course GP-513 (Seismic Data Analysis and Reservoir Geophysics)

COs# | PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11
CO513.1| 3 3 [ 2 3 2 2 2 1 2 1 1
CO513.2 | 3 3 2 3 2 3 3 1 2 1 3
CO5133 | 3 3 2 3 2 2 2 1 3 1 1
CO5134 | 3 3 2 3 2 3 3 1 (2 1 &
Average | 3 3 2 3 2 | 25|25 1 23 1 2

CO-PSO mapping matrix for the course GP-513 (Seismic Data Analysis and Reservoir Geophysics)
COs# PSO1 PSO2 PSO3 PSO4

CO513.1 3 2 2 3

CO513.2 3 3 2 3

CO513.3 3 2 2 3

CO513.4 2 3 > 3

Average 3 2.5 2 3

Geophysics)

CO-PO mapping matrix for the course GP-517 (Artificial Intelligence & Machine Learning in

COs# | PO1 | PO2 | PO3 [ PO4 | PO5S | PO6 | PO7 | POS | PO9 | PO10 | PO11
CO517.1 | 3 2 1 3 2 2 2 1 2 1
CO517.2 | 3 2 2 3 2 2 2 1 2 1 1
CO517.3 | 3 2 2 3 2 2 2 1 2 1 1
CO5174 | 3 2 2 3 2.2 2 1 2 1 1
Average | 3 2 1.8 3 2 2 2 1 2 1 1

i
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CO-PSO mapping matrix for the course GP-517 (Artificial Intelligence & Machine Learning in

Geophysics)

COs# PSO1 PSO2 PSO3 PSO4
CO517.1 2 2 2 2
CO517.2 2 3 3 3
CO517.3 2 2 1 1
CO517.4 2 3 2 2
Average 2 2.5 2 2

CO-PO mapping matrix for the course GP-601 (Dissertation)

COs# | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY | PO10 | POI11
C0601.1 | 3 3 2 3 3 3 2 2 3 1 2
CO601.2 | 3 3 2 3 2 3 2 2 3 2 2
C0601.3 | 3 3 2 3 3 3 2 2 3 1 2
C06014 | 3 3 3 3 2 3 2 2 3 2 2
Average | 3 3 23 3 25 3 2 2 3 1.5 2

 CO-PSO mapping matrix for the course GP-601 (Dissertation)

COs# PSO1 PSO2 PSO3 PSO4
C0O601.1 3 3 3 3
C0O601.2 3 3 3 3
C0601.3 3 3 3 3
C0601.4 3 3 3 3
Average 3 3 3 3

CO-PO mapping matrix for the course GP-602 (Comprehensive Viva-Voce)

COs# | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 PO11
C0602.1| 3 -- 2 1 1 -- 2 1 2 1 1
Cc0602.2 | 3 -- 2 1 1 -- 2 1 2 1 1
Cc06023| 2 - 3 -- 1 -- 2 1 2 1 1
Average | 2.7 -- 2.3 1 1 - 2 1 2 1 1

CO-PSO mapping matrix for the course GP-602 (Comprehensive Viva-Voce
COs# PSO1 PSO2 PSO3 PSO4

C0602.1 2 2 3 2

C0602.2 2 2 3 2

C0602.3 2 2 3 2

*Average 2 2 3 2

CO-PO mapping matrix for the course GP-603 (Seminar)

COs# | PO1[PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | POL11
coezil 3 | 2 | 3 | 1 [ 2 [ 1 [ 2|1 3 2 1
co6032| 3 | 2 | 3 | 2 [ 2 [t [2 ]2 3 5 1
coe033| 3 | 3 | 1 | 2 [ 2 |2 [2]3 3 3 1
Average | 3 23 | 23 | 1.7 2 ¢ 1.3 2 2 3 23 1
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Seminar) _

CO-PSO mapping matrix for the course GP-603 (

COs# PSO1 PSO2 PS03 PSO4
C0603.1 2 3 3 2
C0603.2 3 3 3 2
C0603.3 2 3 3 2
Average 23 3 3 2
CO-PO mapping matrix for the course GP-604 (Geophysical Field Training- 1T)
COs# | PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11
C0604.1 | 3 2 2 2 1 2 3 1 2 1 2
C0604.2 | 3 2 2 2 2 2 3 1 2 1 2
C0604.3 | 3 2 2 2 3 2 3 1 2 1 2
C0O604.4 | 3 2 2 2 2 2 3 1 2 1 2
Average | 3 2 2 2 2 2 3 1 2 1 2
CO-PSO mapping matrix for the course GP-604 (Geophysical Field Training- IT)
COs# PSO1 PSO2 _PSO3 PSO4
C0604.1 3 2 2 3
C0604.2 3 2 2 3
C0604.3 3 2 2 3
C0604.4 3 2 2 3
Average 3 2 2 3
Chisirman,
bepartment of Geophysics
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Table 1: CO-PSO-PO mapping matrix

Course PO# PSO#
code

1 2 | 3 4 |56 |7 |8 9|10 11 1 2 3 4
GP-101 | 3 | 1.8 2 2 - | 2 1 1 1 1.3 | 1.3 3 2 3 2.3
GP-102 | 3 |13 2 |15 1 |15] 1 1 2 1 1 3 1.5 ] 25 1.8
GP-103 | 3 3 2 1 1 |18 2 1 3 1 23 |25 (23|25 3
GP-104 | 3 1 2 | - 1 1 | - | 1 2 1 1 2 2 2 2
GP-105 | 3 | 2 | 2 |18|15( 2 (18| 1 | 2 1 | 1.8 18] 2 |25 2
GP-106 3 |25 2 (252 |23]|72.123] 3 1. 2 1.8 2 2.5 3
GP-201 | 3 1 2 [13] 1 1 |18] - | 2 1 1 2 2 1.8 2
GP202 | 3 | 2. ]2 |28 2 |12 |23] 2 | 2 1 1 2 3 2 || 1.3
GP-203 | 3 2 2 | 1.5]1 2 | =2 1 2 1 1 3 2 3 2
GP-204 | 3 1 2 1 1 [1.5] 1 - | 2 1 1 2 2 2 1.5
GP-205 | 2 |18 2 | 2|23 |1]|18|18] 1 2 2 2 2 2
GP-206 | 3 2. 2 ] & 2 3 2 1 2 1 1 3 2 3 3
GP-207 | 3 2. 2 2 3 |25123]13] 2 1 23 | 1.5 2 1.5 1.5
GP-301 | 3 g2 18 118 |2 2 3 1 23 12523 | 25 3
GP-302 | 3 |17 2|1 |-]2]2]1]3 1 |23 ]25|18[25] 3
GP-303 | 3 | 2 1 1 1 |15 2 | 2 1 1 3 1.5 2 || 1.5
GP-304 | 3 2 2 2 1 2 | L5 15| 2 1 1 3 2 3 2.3
GP-305 | 3 3:115118| 2 [23] 2 1 |15] 1 1.3 3 2 251 2.8
GP-306 | 2 |15] 2 2 1|23 2|15 3 1 1.8 | 2.8 3 2.8 2
GP-401 | 3 1 2 [1.5] 1 2 1 1 2 1 2 3 2 3 2
GP-402 | 3 1 2 2 1 3 1 1 2 1 1 3 2 3 2.5
GP-403 | 3 | 15| 2 1 1 [1.5] 2 1 | 2 1 1 3 2 3 3
GP-404 | 3 2 1 2 | - [23]25] 1 3 2 1.5 3 23 | 1.5] 2.3
GP-405 | 3 |25(25(25] 2 (23] 2 |2 |3 1 2 25 (25| 25 3
GP-406 [2.8] 2 | 18] 2 1 2 123|158 3|13 | 1S 2 28 | 23| 1.8
GP-407 | 3 |23|23]| 3 2 |15 1 2 1 2 2 3 2.3 2 3
GP-501 | 3 | 2| 2 [18[ 1 |2 15[ 12 1 1 3 2 3 2
GP-502 | 3 | 2| 2|1 |1 [2]18]1[2]]1 1 3 2 3 || 2.5
GP-503 | 3 | 2|2 |3 |2 15|15 12 1 18| 3 [.3 2 3
GPs04 (28] 2 | 2 |1.8]25]|18]| 2 (13| 3 1 2 23123 | 28| 1.8
GP-506 | 3 2 1 2 1 212 1 3 1 2 3 3 2.31] .2
GP-513 | 3 3 2 3 2 [25]25) 1 [23] 1 2 3 2.5 2 3
GP-517 | 3 2 18] 3 2 2 2 1 2 1 1 2 2.5 2 P
GP-601 | 3 31231 .3 |125] 3 2 ]| 2 3 |15 2 3 3 3 3
GP602 | 3 | - |23 1 |1 |--]2[1]2 1 1 2 2 3 2
GP-603 | 3 [23(23(|17|2 |13 2 [2]3]23 1 23 3 3 2
GP-604 | 3 2 12 21201213 1 2 1 2 3 2 2 3
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Miethod of Attainment of COs, PSOs & POs:

The attainment of COs can be measured on the basis of the results of internal assessment and
demester examination. The attainment is measured on scale of 3 after setting the target for COs
4ttainment. Table 2 shows the CO attainment levels assuming the set target of 60% marks:

Table 2: CO Attainment Levels for internal assessment

Attainment Level
1 60% of students score more than 60%
(low level of attainment) of marks in class tests of a course.
2 70% of students score more than 60%
(Medium level of attainment) | of marks in class tests of a course.
3 80% of students score more than 60%
(High level of attainment) | of marks in class tests of a course.

A proper mapping of course outcomes with assessment methods should be defined before
measuring the attainment level. The questions in tests fof internal assessment are based on COs. The
~ ¢lass test — I is based on first two COs (i.e. G101.1 and G101.2) of é course with equal weightage given

both COs. Similarly class test — II is based on next two COs (i.e. G101.3 and G101.4) of a course
Eith equal weightage given to these two COs. For each internal assessment test, the percentage of

tudents attaining the target level of CO is estimated and average percentage will decide the attainment

Lo

Tvel of COs. Following steps will be followed for determining the attainment level in internal

ssessment of a course.

(i) Estimate the %age of students scoring set target (say 60%) or more in the question(s) of test -I based
on first CO-i.e. G101.1

(ii) Estimate the %age of students scoring set target (60%) or more in the question(s) of test -I based on
second CO i.e. G101.2

(iii)Estimate the %age of students scoring set target (60%) or more in the question(s) of test -1l based on
third CO i.e. G101.3

(iv)Estimate the %age of students scoring set target (60%) or more in the question(s) of test -II based
on the fourth CO i.e. G101.4

(v) Take average of the percentages obtained above.

(vi)Determine the attainment level i.e. 3, 2 or 1 as per scale defined in table 2.

Note:

(i) In case of practical course, the CO attainment level for internal assessment is based on the seminar
elivered by the students. The seminar is based on all COs of the practical courses.

ii) For the courses of field training, the CO attainment level is based on end semester examination

nly.

iii) For the courses in the VI" semester of M.Sc. Fech. (Applied Geoph sics) programmg, the CO
ttainment level is based on end z‘erm exams only. N"M“
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For determining the attainment levels for end semester examination, it is assumed

that questions

in the_ end term examination are based on all COs of the course. Attainment levels for end semester
examination of a course can be determined after the declaration of the results.
The CO attainment levels for end semester examination are given in Table 3.

Table 3: CO Attainment Levels for End Semester Examination(ESE)

Attainment Level

(Low level of attainment)

1

60% of students obtained letter grade of A or above
(for CBCS programs) or score more than 60% of
marks (for non-CBCS programs) in ESE of a coursg.

2

(Medium level of attainment)

70% of students obtained letter grade of A or above
(for CBCS programs) or score more than 60% of
marks (for non-CBCS programs) in ESE of a coursg.

(High level of attainment)

3

80% of students obtained letter grade of A or above
(for CBCS programs) or score more than 60% of
marks (for non-CBCS programs) in ESE of a coursg.

Overall CO Attainment level of a Course:
The overall CO attainment level of a course can be obtained as:

Overall CO attainment level = 50% of CO attainment level in Internal assessment + 50% of

The overall COs attainment level can be obtained for all the courses of the program i

manner.

B. Attainment of POs:

The overall attainment level of POs is based on the values obtained using direct and indirg
the ratio of 80:20. The direct attainment of POs is obtained through the attainment of COs. T
attainment value as estimated above and CO-PO mapping value as shown in Table 1 are us

the attainment of POs. PO attainment values obtained using direct method can be written as

Attainment level in End semester examination.

F CO

n a similar

ect methods in
he overall CO
ed to compute

shown in the

Table 4.
Table 4: PO Attainment Values using Direct Method
PO1 PO2 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11 | |PO12
G101 ’
G102
G103
G104
G406
Direct PO | Average | Average | Averag -- -- -- - -
attainment of of e of
above above above
values values | values \

Dighirn V"2 S0 ?W\i?ﬁt [




L

The

For

PO attainment values to be filled in above table can be obtained as follows:

G101-PO1 Cell:

PO

attainment value = (Mapping factor of G101-PO1 from Table 1 x Overall CO attainment value for the

coufse G101)/3

For

G104-PO1 Cell:

PO]

cou

Sim

indi

que

give

indi

Att

attainment value = (Mapping factor of G104-PO1 from Table 1 x Overall CO attainment value for the

rse G104)/3
ilarly values for each cell of Table 4 can be obtained. The direct attainment of POs is average of

vidual PO attainment values.

In order to obtain the PO attainment using indirect method, a student exit survey based on the
tionnaire of POs may be conducted at end of last semester of the program. The format for the same is
n in Table 5. Average of the responses from the outgoing students for each PO is estimated.

The overall PO attainment values are obtained by adding attainment values estimated using direct and

'Lect methods in the proportion of 80:20 as follows:

Overall attainment value for PO1 =

0.8 x average attainment value for PO1 using direct method (from table 4)
+

0.2 x average response of outgoing students for PO1

Similarly overall attainment value can be obtained for each PO.

Table 5: Questionnaire for indirect measurement of PO attainment
(For outgoing students)

he end of my degree program I am able to:

Please tick any one

Demonstrate comprehensive 3 2 1
disciplinary knowledge I have
gained during course of study
Develop research aptitude. 3 2 1
Capability for asking
relevant/appropriate
questions. Capable of
identifying, formulating and
analyzing the research
problems and to draw
conclusions from analysis of

research problems.
Communicate effectively on 3 1 M
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general and scientific topics
with the scientific community
and with society at large.

Apply knowledge to solve 3 2
scientific and other problems
Learn and work effectively as 3 2

an individual and as a member
or leader in team(s) and in
multidisciplinary settings.
Facilitate cooperative or
coordinated efforts on the part
of a group and act together as
a group or as a team.

Apply critical thinking and 3 2
analytical reasoning. Use
disciplinary and research
based knowledge including
design of experiments,
analysis and interpretation of
data to provide valid
conclusions.

Use and learn techniques, 3 2
skills and modern tools for
scientific practices.

To apply reasoning to assess 3 2
the different issues related to
society and the consequent
responsibilities relevant to the
professional scientific
practices.

Acquire knowledge and skills 3 2
including learning ‘How to
learn’ that are necessary for
participating in learning
activities throughout life.

Demonstrating the ability to 3 2
identify ethical issues related
to one’s work, avoid unethical
behavior such as fabrication,
falsification or
misrepresentation of data or
committing plagiarism and
adopting objective, unbiased
and truthful actions in all
aspects of work.

To demonstrate knowledge 3 2
and understanding of the

scientific principles and apply
these as a member / leader of

a team to manage projects

3: Strongly Agreg; 2: Agree; 1: Average

=
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Ovelrall PO attainment values can be written as shown in Table 6:

Table 6: Overall PO attainment Values

PO1 | PO2 | PO3 | PO4 | PO5 [ PO6 | PO7 | PO8 | PO9 | PO10 PO11 | PO12

Direct RO
attainment

Indirect
PO

attainment

Overall
PO

attainment

Target

2 2 2 2 2 1.5 .| 2 2 2 2 1.5 1.5

PO

The overall PO attainment values obtained above are compared with set target. The set target for each

may be different and can be finalized by the staff councils of the departments/institutes. If overall PO

attainment value is less than the set target value then an action plan may be prepared for improvement in

the subsequent academic session.

C. Attainment of PSOs:

The overall attainment level of PSOs is based on the values obtained using direct and indirect methods

in tHe ratio of 80:20. The direct attainment of PSOs is obtained through the attainment of COs. The overall

CO

sh

The

For |GP101-PSO1 Cell:

attainment value as estimated above and CO-PSO mapping value as shown in Table 1 are used to

conlﬁ:tc the attainment of PSOs. PSO attainment values obtained using direct method can be written as
0

in the Table 7.
Table 7: PSO Attainment Values using Direct Method

PSO1 PSO2 PSO3 PSO4
GP101
GP102
GP103
GP104
GP604
Direct Average | Average | Average | Average
PSO of above | of above | of above | of above
attainment | values values values values

PSO attainment values to be filled in above table can be obtained as follows:

Gvout
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PSOI attainment value = (Mapping factor of GP101-PSO1 from Table 1 x Overall CO attainn
the course GP101)/3 '
For GP104-PSO1 Cell:
PSOI attainment value = (Mapping factor of GP104-PSO1 from Table 1 x Overall CO attaini
the course GP104)/3

Similarly values for each cell of Table 7 can be obtained. The direct attainment of PSOs

individual PSO attainment values.
In order to obtain the PSO attainment using indirect method, a student exit survey

questionnaire of PSOs may be conducted at end of last semester of the program. The format f

nent value for

nent value for

is average of

based on the

or the same is

given in Table 8. Average of the responses from the outgoing students for each PSO is estim

The overall PSO attainment values are obtained by adding attainment values estimated u:[

indirect methods in the proportion of 80:20 as follows:
Overall attainment value for PSO1 =

0.8 x average attainment value for PSO1 using direct method (from table 7)
+

0.2 x average response of outgoing students for PSO1

Similarly overall attainment value can be obtained for each PSO.

Table 8: Questionnaire for indirect measurement of PSO attainment
(For outgoing students)

At the end of my degree program I am able to:

Please tick any one
2

Understand the interior of
Earth using latest Geophysical
knowledge pertaining to
various sub-fields within the
discipline of Applied
Geophysics.

Gain analytical ability,
research aptitude and relevant
skills useful for professional
life.

To demonstrate and
communicate Geophysical
knowledge, understanding of
Geophysical
techniques/principles and
apply the same to solve
geophysical problems relevant

op

beophysics
a Liniversity
TRA{136119.

ed.

ing direct and




to society.
Learn the techniques of data 3 2 1
acquisition, data processing
and data interpretation for
Geophysical methods and
their applications for the
benefit of society.

3: Strongly Agree; 2: Agree; 1: Average

Overall PSO attainment values can be written as shown in Table 9:

Table 9: Overall PSO attainment Values
PSO1 | PSO2 | PSO3 | PSO4

Direct PSO
attainment
Indirect PSO
attainment
Overall PSO
attainment

Target 2 2 2 2

The overall PSO attainment values obtained above are compared with set target. The set target for each

PS(Q) may be different and can be finalized by the staff councils of the departments/institutes. If overall

int

PSO attainment value is less than the set target value then an action plan may be prepared for improvement

he subsequent academic session.
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