Wniversity of Mumbai

NoO.AAMS(UGY F1  of 2021-22
Mumbai-400 032,
2 4“5 September, 2021.

Co-Ordinator,

Charitrakar Padma Bhushan Dr.Dhananjuy Keer,
Sub ~Centre, Ratnagiri,

University of Mumbai,

P-61, MIDC, Mirjole

Ratnagiri - 415 639
Madam/Sir,

| am to invite your attention 1o Ordinances, Regulations and Syllabus relating to the
Certificate Course in Astronomy and 10 inform you that the resolution passed by the Board of
Deans at its meeting held on 28" June, 2021 vide item No. 5 have been accepted by the
Academic Council at its meeting held on 29® June, 2021 vide item No. 9.19 and that in accordance
therewith, for 0.6719 & 0.6720 relating 1o the Certificate Course in Astronomy, has been
introduced and accepted by the Hon'ble Vice Chancellor as per the power confirmed upon him
under Section 12(7) of the Muhamshtra public Universities Act, 2016, has been brought into force
with effect from the academic year 2021-22. accordingly. (The same is available on the University’s

‘website www.mu,ac.in).
MUMBAI - 400 032 (Dr, B.N. Gaikwad)
24 September, 2021 I/e. REGISTRAR
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Copy forwarded with Compliments for information to:-

1) The Chairman, Board of Studies,

2) The Director, Board of Examinations and Evaluation,
3) The Director, Board of Students Development,

4) The Co-ordinator, University Computerization Centre,

>

(Dr. BN.Gaikwad)
I/e REGISTRAR




University of Mumbai

ordinance, Regulations and Syllabus related to the

CERTIFICATE COURSE IN ASTRONOMY

Title of Course Centificate Course in ASTRONOMY

0-67\9
Eligibility Candidate who has pussed 1042 examination in Arts/ Science/ Commerce
067720 or equivilent,
Duration of Course 6 months Uuly to September. January 1o March)
Intuke Capacity: Maximum 40 in each batch,
Req4672-
Teachers: Graduate with teaching experience In astronomy workshops

Fees R+ Q463 25000

Examination
(Final exam — 75, CIE - 25)
Theory (Final paper of 80 converted in to 45, Three tests on three
Units — 15) total 60
Practical (Final exam of 20 mark, Two evaluation sessions each
after end of Unit — 10) total 40

Standards of Passing of Examination
Separate passing (40%) for theory snd practical
0-39-F
40-49-D
50-59-¢C
60-69-8
TO-79- A
801000
Pedagogy (Instructional System)
Blended (Theory - Online 60%, Offline 40%

Practical - Offline 100%)
Budget:

40 students X 2500/- = 1,00 000/-
Theory lectures 36 X 1000/- = 36000/-
Practical sessions (2 batches)

6 X 2 X 1000/~ = 24000/- fl
Traveling 5000/-
Equipment/Maintenance 10000/~
Stationary 5000/-
Administrative charges 5000/-
Miscellaneous 10000/-
. Exam expenses 5000/-




Copy to
1.

2.

o

®Nom

9.

o
.

The Deputy Registrar, Academic Authorities Meetings and Services
(AAMS),

The Deputy Registrar, College Affiliations & Development
Department (CAD),

The Deputy Registrar, (Admissions, Enrolment, Eligibility and
Migration Department (AEM),

The Deputy Registrar, Research Administration & Promotion Cell
(RAPC),
The Deputy Registrar, Executive Authorities Section (EA),

The Deputy Registrar, PRO, Fort, (Publication Section),

The Deputy Registrar, (Special Cell),

The Deputy Registrar, Fort/ Vidyanagari Administration Department
(FAD) (VAD), Record Section,

The Director, Institute of Distance and Open Learning (IDOL Admin),
Vidyanagari,

They are requested to treat this as action taken report on the concerned
resolution adopted by the Academic Council referred to in the above circular
and that on separate Action Taken Report will be sent in this connection.

CONoahONE

P.A to Hon’ble Vice-Chancellor,

P.A Pro-Vice-Chancellor,

P.A to Registrar,

All Deans of all Faculties,

P.A to Finance & Account Officers, (F.& A.O),

P.A to Director, Board of Examinations and Evaluation,

P.A to Director, Innovation, Incubation and Linkages,

P.A to Director, Board of Lifelong Learning and Extension (BLLE),

The Director, Dept. of Information and Communication Technology
(DICT) (CCF & UCC), Vidyanagari,

. The Director of Board of Student Development,

. The Director, Department of Students Walfare (DSD),

. All Deputy Registrar, Examination House,

. The Deputy Registrars, Finance & Accounts Section,

. The Assistant Registrar, Administrative sub-Campus Thane,
. The Assistant Registrar, School of Engg. & Applied Sciences, Kalyan,
. The Assistant Registrar, Ratnagiri sub-centre, Ratnagiri,

. The Assistant Registrar, Constituent Colleges Unit,

. BUCTU,

. The Receptionist,

. The Telephone Operator,

. The Secretary MUASA

for information.



AC — 29/06/2021
Item No. —9.19

UNIVERSITY OF MUMBAI

Syllabus for the
Certificate Course in Astronomy

(to be introduced with effect from the academic year 2021-22)




UNIVERSITY OF MUMBAI

Syllabus for approval

1 | Title of the Course Certificate Course in Astronomy
2 | Eligibility for | Candidate who has passed 10+2 examination in Arts/
admission Science/ Commerce or equivalent.
3 | Intake Capacity Maximum 40 in each batch.
4 | Passing Marks 40 % in each head of passing
5 | Selection Merit based after notification of commencement of the
course.
6 | Credits 04
7 | Duration 06 Months
8 | Number of Lectures 60 (each of 1 hr)
9 | Fee Structure 2500/- (Includes tuition fee, teachers remuneration,
infrastructural expenses, exam fee etc.)
10 | Teaching Faculty | As per UGC guidelines
Qualification (Graduate with teaching experience in astronomy
workshops)
11 | Remuneration of | Theory — 1000/- per lecture (1 hr)
Teacher Practical — 1000/- per session, per batch ( 3 hr)
12 | Centre Any College/ Department/ Institute under purview of
University of Mumbai
13| Level Certificate
14 | Pattern Semester
15 | Evaluation / (Final exam — 75, CIE — 25)

Exam pattern

Theory (Final paper of 60 converted in to 45, Three
tests on three Units — 15) total 60

Practical (Final exam of 30 mark, Two evaluation
sessions each after end of Unit — 10) total 40

Separate passing (40%) for theory and practical




0-39-F
40-49-D
50-59-C
60-69-B
70-79-A
80-100-0

16 | Medium of Instruction | English / Marathi (bilingual)

17 | Mode of | Blended (Theory - Online 60%, Offline 40%

mmunication i '
communicatio Practical - Offline 100%)

18 | Status To be implemented from academic year 2021-22

Date Signature
Name of BOS Chairperson / Dean -




University of Mumbai
Ordinance, Regulations and Syllabus related to the
CERTIFICATE COURSE IN ASTRONOMY
Title of Course Certificate Course in ASTRONOMY
Eligibility Candidate who has passed 10+2 examination in Arts/ Science/

Commerce or equivalent.
Duration of Course 6 months (July to September, January to March)

Intake Capacity: Maximum 40 in each batch.

Teachers: Graduate with teaching experience in astronomy workshops
Fees 2500/-

Examination

(Final exam — 75, CIE — 25)

Theory (Final paper of 60 converted in to 45, Three tests on
three Units — 15) total 60

Practical (Final exam of 30 mark, Two evaluation sessions
each after end of Unit — 10) total 40

Standards of Passing of Examination
Separate passing (40%) for theory and practical
0-39-F
40-49-D
50-59-C
60-69-B
70-79-A
80-100-0
Pedagogy (Instructional System)
Blended (Theory - Online 60%, Offline 40%

Practical - Offline 100%)
Budget:

40 students X 2500/- = 1,00,000/-
Theory lectures 36 X 1000/- = 36000/-
Practical sessions (2 batches)
6 X 2 X 1000/- = 24000/-

Traveling 5000/-
Equipment/Maintenance 10000/-
Stationary 5000/-
Administrative charges 5000/-
Miscellaneous 10000/-

Exam expenses 5000/-



Certificate Course in Astronomy:
Preamble:

Cultural development of India is based on number of astronomical observations. Also
the development of science is from astronomy. Sky, motion of planets on the
background of constellations had initiated the scientific awareness among observers.
The systematic study of the astronomy is essential to channelize the curiosity about
sky. Scientific awareness and cultural values can be inculcated among the learners
through such astronomy course.

Necessity of Starting this course:

Astronomy is the basis stream of all sciences. It is a branch through which
scientific awareness and other moral values may be inculcated in the minds of
citizen. The habit of Keen observations, information about general scientific
terminologies enrich the learner.

Objectives:
1. To explore the composition of the universe and solar system.
2. To reveal the truths and dispel the myths related to the astronomy.
3. To explore cultural references with reference to the astronomical events.
4. To motivate Students to pursue career in Astronomy.

Corse Outcomes:
1. Learner will know the composition of the universe and solar system.
2. Learner will have scientific awareness and will be aware about
astronomical truth and myths.
3. Learner will know the relation between cultural references and the
astronomical events.
4. Learner will be motivated to pursue career in Astronomy.



1. Necessity of Starting this course:

Astronomy is the basis stream of all sciences. It is a branch through which
scientific awareness and other moral values may be inculcated in the minds of
citizen. The habits of Keen observations, information about general scientific
terminologies enrich the learner.

2. Whether UGC has recommended to start the said Course?
UGC has given guidelines for introduction of career oriented courses
(https://www.ugc.ac.in/oldpdf/xiplanpdf/revisedcareerorientedcourses.pdf).
Universities are allowed to run the diploma / certificate courses and with
dueapproval of its governing councils/ statutory council wherever required
(Ref: https://www.ugc.ac.inffag.aspx). However, u/s 5(16) under Maharashtra
Public Universities Act, 2016 (Mah. Act No. VI of 2017), Universities
areempowered to start to prescribe the courses of instruction and studies in
choicebased credit system for the various examinations leading to specific
degrees, diplomas or certificates in a stand-alone format or joint format with
other State or national or global universities.

3. Whether all the courses have commenced from academic year 2021-22?
The above certificate course recommended by the BoS in “Lokmanya Tilak
Study and Research Center, University of Mumbai” and further approved by
the statutory bodies is to be introduced from the Academic Year 2021-2022.

4. The courses started by the University are self-financed, whether
adequatenumber of eligible permanent Faculties are available?
The certificate course is purely self-financed. The department/affiliated
colleges interested in its affiliation need to comply with the norms laid down
asabove.

5. To give details regarding duration of the course and is it possible tocompress
the course?
The duration of the course is maximum 6 month {6 Months (July-December
/January-June)} with total 60 contact hours consist of maximum 4 Credits on
completion of total 60 hours.

6. The intake capacity of each course and no. of admissions given in thecurrent
academic year (2021-22)
The intake capacity is set to maximum 40 students per batch.

7. Opportunities of employability/employment available after undertaking these
courses:
This course will be very useful for self-employability. The candidate
completing this course may start popular talks at school, colleges and for
citizens too. Konkan being a tourist place, and taking advantage of less light
polluted sky, the candidate may arrange the sky watching sessions for tourist.
After getting the knowledge of basic astronomy through this course, candidate
may look after advanced studies in astronomy.



University of Mumbai

CERTIFICATE COURSE IN ASTRONOMY
Total Hours: 60 hours

Syllabus:

Theory:
Unit 1 (12 hr)

Introduction to calendar, Gregorian calendar, calendar adjustments, national
calendar, year types.

Astronomical reference circles, Solar path, Equinox (Vernal, Autumnal),
Ecliptic system, Celestial Equatorial system, Horizon system, Summer
Solstice, Winter Solstice.

Methods of determining the position of planets and stars- Map reading. Sun
signs-according to constellations and mathematics, Constellations.

Planetary orbits, Sidereal period, Synodic period, Conjunction, Opposition,
Elongation, Retrograde motion, Planet appearance..

Almanac: Lunar path, Lunar month, concept of Tithi, Makar Sankranti,

FAST AT, IFTTAT FASY, FeA ST GHTATSA, TP FAS, T THhT
GAATANA H&H A5, T FH, §1q (&g (T, 7F), AAAF I T5d, YT I
5, TerdisT 9ad, ST ATfor feroas

g Aor AT == TI7 AT Fevam=a1 qgdi- Tt ar=, el - qreawTcae Arfor
TTorTeH, e

T TITHOT, FATAHTes, AT Fles, AT, TATAT, TATFAL, T TedT, g 290

T =57 9H, Aiadiear, o, 7 gwia

Unit 2 (12 hr)

Telescope Introduction, Types of telescopes - reflecting and refracting,
Principle and working of reflecting and refracting telescopes, Types of
telescope mounts, Binocular, Eyepieces and types, Prisms, Filters, CCD and
other detectors.

Astronomical phenomenon: Lunar phases, Eclipses and types, Review of
Retrograde-Conjunction-Opposition, Occultation, Transits, difference between
occultation and eclipse, Comet passing, Various phenomenon observed on
earth, Tides.

Solar System: Sun and Planets, Formation, Various Objects in solar system
and their specifications, Sun (Atmosphere, spots, flares, corona, etc.), Earth



(Latitude, Longitude, Poles , magnetic and Geometric axis, Aurora, Moon),
Titis — Bode Law.

FiEvi=T siraE (Telescope), U= T -AXTATAT AT GIed, THRTTTHTT graroi=
e Sfor w1, g ATsew FaTY, 0 (Binocular), s sfor yehe, o=,
fohea, =T snfor zaw Reex

FTHTATT TSAT: FAXT=AT FAT , TZUT AT TR, [ALTAATHA- TG dehl glor- Jil-
TTell, AFACA, HHRAU, SAHACIT AT AT AT Fleh, gHHq, TZATa%
FSUTAT [T AT FeAT, I i-Aglel

TIATET: I aAfor a7, MfAdr, g Afeg gew arfor o=t aforer, 9
(ATATARTT, W, Tl AT, TATHE D), TZAT (STEATET, T@TLT, LA, Faehia for s{Hc T ofeq,
LT, =%), AT - =T Hgia

Unit 3 (12 hr)

Stars and their properties: Formation, Evolution, Death of star (White dwarf,
Neutron and Pulsars, Black holes, Supernova), Magnitude of star, Star
distances, HR-diagram, Types of stars cluster, Parallax, Magnitude scale -
Apparent and Absolute, Binary system and types, Exo-planets.

Galaxy: Hubble fork, Mass - Luminosity Ratio, Distance between stars in a
galaxy and distance between galaxies, Galactic Centre and Motion of
Saggitarius A, Milky way and Magellanic clouds, Clusters and Super clusters.
Cosmology: Hubble’s law, Olbers Paradox, Age of Universe.

Scientific observations of astronomy events, basic astrophotography, career
and research opportunities in astronomy

qre oy = 1l'UT%TfF: fAfet, Sorrat, ar==n J (white dwarf, neutrons and
pulsars, black holes, supernova), GIECAR] qd, GIECTRL] Si_cﬁ, HR diagram,
ARG ™ Y, TEQEAANE, THATIT Thef- 7L ATTO7 TR0, FTaLT (o ator
TRTL, GATEIS 3T ATATHEAT THLUTY T8 (Exo-planets)

SATHRTINAIT: A Fleh, AECATT - THTLTHTAAT THIOT, ATRTLNRIALTT AT AT
ATTOT RO IeT 3T, 3TN g ATOr Saggitarius A =T T, Milky way 3Tfor
magellanic clouds, STHRTYNRTET HHE (Cluster) STTOT SAHRTINNTT=AT THGET THE
(Super cluster)

fersafasT(Cosmology): e i, sttea=T e, o=

GANATT FEAT=gT TR Aial, ITATHEF @I STATHAT, B AT FLAT,
TOTTeAT=aT HeT




Practical: (24 hr, Any 6)

Locating constellations-Sharmishtha/Saptarshi (whichever is there in the sky
at the night of observation) and Locating Pole star with the help of either
Saptarshi or Sharmishtha

Locating Pole star (Dhruva) and identifying geographical directions
(East/West/North/South) by using Pole star (Dhruva) and observation of how
the sky (i.e., objects in the sky) rotates about the Pole star

To layout the sky of a particular night (the night of observation) according to
Panchang and accordingly try to find out planets/stars in the sky with naked
eye.

To layout the sky of a particular night (the night of observation) according to
sky map and accordingly try to find out planets/stars in the sky with naked
eye.

Locating nakshtra and constellations (whichever observable) in the sky with
naked eye

Telescope handling

Focussing moon with the help of telescope on Full Moon night and
observation of moon’s surface

Focusing planets, stars, constellations, galaxy (andromeda), other objects in
the sky with the help of telescope

Learn to use Stellarium App and try to locate planets/stars/constellations/other
objects in the sky with the help of Stellarium App

Field visit

SATRTATA A T / TTHST AT (AR TLELHT=AT AT ST ARG (Sad e
) @I AT ATTHATT GF T ABET.

I AT B AT ATTATE ARTITereh (2T (T3 / T / 3T/ AT )3iresaur srtor
T ATATSTACAT STRTLT (SATRTLATA T F€q) Tl Toheet = FALTeor Feor,

G TTa& UehT STTTAsh T (ST T LT FXraa = 311g o7 LA 1) SATRTET A0
ATTOT ATHTE Tg/AT AT SATHTIATA (ALTeT07 Fodeed TSATSU(T 20T, (ST ST AT+ 1)
THRTITAT (Sky map) THT ST T (ST AT HLTe0 Fa 3T g 7 T3 1)
SATTOT SATHRTT FTOT ST ATTETE T/ATL T ATHRTLTT LA el TS AT HL 0T,
EREIEICRIED)

TATeToTT=aT Tt SF T / AIEahTEHg ATRTTT [GEd A o Adur, (IAST
TrBATHT)

AEREARLCA P

SHOH=AT T g =aT ATgaTT =% A&7 shiad H0T AT FRT=AT AT (170
T,




ool aY

o U /ATL/TAT/ATLHIIG /ATHTLNRT (FAATHT)/ATRTLTATA AL AT T ZrA0( 1AL 6T
iwd o,

e Stellarium App =aT ST UE /ATY/TAT/TLHAHZ/AHTIATA A ST q%q SATBE,

o &F VT,

Reference:

Astronomy Principles and Practice, A E Roy & D Clarke
Physical Universe, Frank Shu

Inside Stars, Biman Basu, CSIR

HAT 3L g7 (T ATE ), HigH A<, TSTed TR
AreRTeTefy STt AT, I A Y

T, J&IT ATIF

TEAeHt, HWigT 39S , rauy YRt

NogsMwdhE




Syllabus sub-committee meetings:

First meeting
Date: May 21, 2021 Time: 08:00 pm
Proceeding:

1.
2.

3.

4.

Welcome by Convener Dr V V Bhide, and he introduced every one.
Director, University Sub Campus, Ratnagiri Dr K V Sukhatankar, guided
the committee about objective of the course and expectations.
Discussed on structure of course and division of work. Discussed on
intake capacity, fee and duration.

Dr Bhide proposed vote of thanks.

Second meeting

Date: May 29, 2021 Time: 08:00 pm

Proceeding:

1. Welcome by Dr V V Bhide.

2. Discussed on draft syllabus and finalize it. Finalized the draft of syllabus to
put forward in BOS meeting.

3. Concluding remark by Dr K V Sukhatankar

4. DrV VBhide proposed vote of thanks.
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