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BACIIELOR OF SCIENCE [B.SC.]

COURSE ORDINA}ICE + tNAL-
1 PREAMBLE

guidelines as follows,

CHOICE BASED CREDIT SYSTEM (CBCS):

TheUniversityGrantsCommission(UGC)lrasinltiat*severalmeasurestobringequity'
;fft"ily ;; "*oir""." 

i"--tr,. iigrr.r'education system of countrv. The important

measures taken to enhance ;*d;;";ild*ds and quality in higher education.include

innovation and improvemerrr- ir-""oiarrfrtn, teachingieaming pro"ess' examination and

era*tioo tyst"msfbetides governance and other matters'

TheUGChasformulatedvariousregulationsandguidelinesfromtimetotimetoimproveihe
d;;"ff;,ir" ;r'it- *i;;;i"i" ;i'i*d standards and qualrtv T19" tht,Ijght'
Educational Institutions rrrerrii. irai" The academic reforms recommended by the UGC in

fu-r.""ot p*t n*" led to oveiall improvement in tlr: highrcr education system'

r*Jty 
"fTt v.ical Sciences, Shree 

'Guru 
Gobind Singh Tercentenary Univer-sttr' g"Tfl'-

with the aim to enhance 
"""a"r"f" 

rt""a*as in quality of higher education has adopted the

UGC guide lines as such in UG courses'

Thegradingsystemisconsideredtobebetterthantheconventionalmarkssystemandin
order to facilitate stoaent rrotiiity across institutions with in India and across counties the

community grade point ur"r-u-!"' tccpel has been introduced in the uG courses. The

TheCBCSprovidesanopportunityforthe-studentsJochoosecoursesfromtheprescribed
;;;;;;.p;.ing core, itictiuelmirror or skill based courses. The courses can be evaluated

i"ff"*-g tfri gra&ng system,-which is considered to be better than the conventional marks

svstem. Therefore, it is necessary to introduce uniform grading system in the entire higher

;'d;;i;;;i;dia. ffts wiff benefit the students to move across institutions within lndia to

begin with and across "o*ui.r.-ttt 
wriform gading system will also. enabl1 Potential

".rlri"y"i, 
i, Lr"ssing tfr" prrfo.**." of the candidites. In order to bring ,niformity in

;;"ilti* system andcomputation of the Cum,Iative Grade Point Average (CGIA) based

;;;;;t';.rformance in exa-inatiorrr, the UGC has formulated the guidelines to be

followed.

Outline of Choice Based Credit System:

a. core course: A course, which should compulsorily be studied by a candidate as a core

requirement is termed as a Core course.

b. Elective Course: Generatly a course which can be chosen from a pool of courses.and- 
Jf,i.fr ,o"V be very speciflc or specialized or advanced or supportive to the discipline/

,"U.i""f oirtoAy oi tit i"tr provides an extended scoq€ oI wtrich enables atr exposure to

,ori. ott o discipline/subjecydomain or nurtures the candidate's proficiency/skill is

called an Elective Course'

i.DisciplinespecilicElective@SE)CourselElectivecoursesmay-b'eofferedbythe-' 
main'aiscipfine/subject of rtoay ii referred to as Discipline Specific Elective. The
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university/Institute may also offer discipline related Elective cou$es of

interdisciplinary nature (to be offered by main discipline/subject of study).

ii. DigsertrtionProject: An elective course desigred to acquire 
_ 
speciavadvanced

knowledge, such as supplernort study/support study to a project work, and a cantidate

studies such u "o*r.'* 
his owr with an advisory support by a teacher/faculty

member is called dissertation/project.

c. skill Enhancement course: The course based upon the content that leads to Knowledge

enhatrcement'

tl. open Elective courge: In order to adopt the inter disciplinary-ap,proach.opea elective

"o'urr. 
iot odu."d, there exist a university basket having papers from the discipline otho

than Faculty of Physical Sciences.

e. student has to opt four papers each of two crcdits of hivtrer choice from the basket.

He/She has to pass at least two papers of four credits'

2. GOAL

i. Employm.ent prospects for under graduates are very good. The scientific knowledge and

-uth"rrti"nl-*d analytic skills acquired help to place across a wide range of industries

including aerospace, pharmaceutical, dyes, fabrics, electronics, semiconductors,

p"mf",ril, aoo,-*iautio*, computing, education, conutrerce, civil services and many

more.

ii. The course will build a rich knowledge base to provide a foundation for the continued

study of science.

iii. The theoretical and experimental skills necessary to analyze and solve a range of
advances problems, providing an excellent foundation for leadership'

,
7' OBJECTIVES

The undergraduate training should enable the student to:

i. Practice efficiently various investigative procedures backed by scientific knowledge

including basic sciences and skills.

ii. Get expertise in hisiher field ofinterest

iii. Play the assigned role in ihe implementation ofrequired practical skills'

iv, Be a motivated 'teacher' - defined as one keen to share knowledge and skills with a

colleague or a junior or any learner continue t,o evince keen interest in continuing

educaion irrespective of whether he/she is in a teaching institution or is practicing and

use appropriate leaming resources.

v. Exercise empathy and a caring attitude and mahtain professional integdty, honesty and

hi gh ethical standards.

vi. The student is expected to know his subject in depth; however, emphasis should be on the

analytical techniques. Knowledge of receot advances and basic sciences as ap,plicable to

his/trer specialty should get high priority.

vii. Competence in skills commensurate with the specialty (actual hands-on haining) must be

ensured.
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4. Duration and Nomenclature of the Course:

The duration of B.sc, (Non-Medicau Forensic science (tI)) course shall be of three

academic years consisting of six (6) semesters (15-17 weeks) under credit Based system

(CBS). d successful completion of all the six semesters, the student will be awarded B.

Sc. Degree in the concerned course. The student shall complete the course wiihin a

maximum period of five (5) years from the date of admission to the first semester, failing

which he/she will be disqualified from tle course.

5. Admirsion to the Course:

i. Eligibility for Admirsion:

The candidate seeking admission to B.Sc.(Non-medical) coulse must have passed Senior

Secondary Examination (10+2) of the Board of School Education Bhiwani Haryana or

any other exarnination r€cognized by SGT University as equivalent thereto, with at least

45 % marks (40% marks in case of sc/sT candidates of Haryana state only) in Physics,

Chemistry and Math taken together both in qualiffing and/or competitive examinstions

and must have passed in the subjects of Physics, Chemistry, Math and English

individually in the quali$ing examination.

The sandidate seeking admission to B.Sc.(tI) Forensic Sciences course must have passed

senior secondary Exarnination (10+2) of the Board of school Education Bhiwad
Haryana or any other examination recogrrized by SGT University as equivalent thereto,

with at least 50 % marks (45% marks in case ofSCiST candidates of Haryana State only)

in Physics, chemistry and Biology taken together both in qualifring and/or competitive

examinations and must have passed in the subjects of Physics, Chemistry, Biology and

English individually in the qualiffing examination.

ii. Schedule of admission and payment of fees:

The admission schedule, along with last date for the submission of admission forms and

Payment of fees shall be fixed by the Vice-Chancellor from time to time.

6. Mode of Selection of Candidates for Admission:

The candidates shall be selected for admission to the above cours€ on the basis of their
academic merit to be deternined on the basis of marks obtained either in Enffince
Examination conducted by SGT University, or in the qualifying examination as decided by
the University from time to time.

7. Syllabus:

The syllabus recommended by University Grants Commission (UGC) has been adopted as

such. It is based on choice Bas€d credit system (cBCS) and is recommended by Board of
Studies and approved by Academic Council from time to time.

8. Scheme of Eramination, distributiou of marks, credit systemand Syllabus:
The Scheme of examination, distribution of marks in various papers along with the credit
system and the syllabus of the course shall be as approved by Board of Studies/Academic

Council from time to time.
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9. Medium of Instruction end Examination:

The medium of the inshuction and the exarnination shall be English only.

10. Attendance Requirements/Eligibility to Appear in Examination:

The stgdent should firlfill the following criteria to be eligible for appearing in the End

Term Semester Examinations:

i. He/sheshould bear a good moral character'

ii. He/she should be on the rolls of theDept./Faculty ofthe University during the semester.

iii. He/she should have 75%o of the attEndance during the respective semestel. Twenty five
per cent QSyo) of attendsnce relanation shall account for illness and contiagencies of
serious and unavoidable nafure'

iv. The Dean ofthe Faculty ofhis own or on the recommendation ofthe HoD shall have the

power to give relaxation upto 5% on genuine grounds over the minimum 75%

attendance.

v. Further, the Vice Chancellor of his own or on the recommendation of the Dean shall

have the power to give fruther relaxation upto 5% on genuine grounds over the above

mentioned minimum attendance.

vi. He/she should not be a defaulter in payment of any dues of the SGT University and no
disciplinary action is pending against the student.

ll. Eremption from Attendance / Shortage of attendance to be condoned:

The shortage of lechue to the maximum limit as under can be condoned by the competent
authority:

Sr. No Exemptable No. of kcture Ground of Exemption Competelt Aut}ority
I All periods of the days of

blood donation
Voluntarily blood donation
to the Blood Bank.

Dean of the Faculty

1 All periods of the day of
Examination

For appearing in the
supplernentary
exaryiaations(Theory
/PracticaWiva-voce)

-do-

3 10 days attendance during a
semester

For participation in
University or Inter-
Collegiate Sports
Toumaments/ Youth
Festivals, NCCNSS
CampsAJniversity
Educational Excursions/
Mountaineering Courses

-do-

4 lSdays attendance during a
semester

For participation in Inter-
University Sports
Toumaments/ Youth
Festivals

-do-
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frovided:
i. that he/she has obtained prior approval ofthe Dearu Facutty ofPhysical Sciences;

ii. that credit may be given only for the days on which lectures were delivered or tutorials

or practical worl< done during the period ofparticipation in the aforesaid events.

12. Attendrnce Shortago Warning:

Attendance shortage waming will be displayed on the Faculty's Notice Board and University
Website by 10e day of every month.

l13. Detained students

A studenlwho does not firlfill the criteria prescribed in ClauseslO-l1, will not be eligible for
appearing in the End Term Semester Examination in that particular paper and will be

deemed as detained in that paper,such student will repeat the course/papo alongwith the

regular students of the subsequent batchto fulfill the prescribed conditions to appear in the

"End Terrr" examination of the course/ paper.

14. Submission of Examination Fomr and Payment of Eramination tr'ee:

The Dea& Faculty of Physical Sciences shall submit the examination admission forms of
thosestudents who satisfu the eligibility criteria to appear in the examinations to the

ConEoller of Examinations as per schedule of examination circulated by him from time to
time.

15. Univerrity Examinations:

i, End Term Semerter Examinatlons:

The examination for the I 
tt,3'dand 56semesters (Odd Semesters) shall ordinarily be held

in the month of December and of the 2nd,4uand 6ft semestrs @ven Semesters) in the

month of May/Jrure. The exarnination dates are fixed by the controller of examination
with the approval of Vice Chancellor.

ii. FaiU Reappear candidates:

Fail / re-appear candidate of the odd semesters (113d& 5m) will take rc-appear exams as

an ex-student in ttre subsequent exams of the odd semesters(lo,3td& 5s;. Similady, for
the even semesters (2nd.4fr&6h), he/she will take re-appear examsin the subsequent

exans of the even semesters (2nd,4u&6u). However, a oandidate appearing in the

66semester examination (Regular) may appear simultaneously in his/her re'appear
pape(s) of previous semesters. The examination dates are fixed by the controller of
examination with the approval of Vice Chancellor.

16. Improvement Eramination:

The student may be perrritted to improve his/her result subject to the following conditions:

i. The student will be perrritted to appear in improvement exarnination as an ex-student
witl regular batches.

ii. The student will be permitted to improve his/trer CGPA in one or all papers in which
he/she has obtained CGPA less than 'First Division' in aggregate,

iii. Only one chance per paper will be given. The chance must be availed of within a year of
initially passing of the every semester examination.
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iv, The candidate will be required to apply and allowed to appear only for theory
€xaminations.

v. If the status/nature of the student's result does not improve by flve (05) or more per cent'

his/trer improvement result will be declared "PRS" (Prwious Result Stands).

vi. The candidate shall be allowed to appear in the improvement examination(s) along with
regular candidates as and when the course is offered. No separate examination will be

held for improvement of result. In case of change of syllabi, the strdent shall have to
appear for improvement in accordance with the changed syllabi of lhe concemed course

applicable to the regular students ofthat exam.

17. Setting of Question Papers:

i. The Head of the Department/Dean of the Faculty shall supply the panel of internal and

extemal examiners duly approved by the Board of Studies to the Contoller of
Examinations. The paper(s) will be set by the exarriner(s) nominated by the Vice'
Chancellor from the panel of exarniners.

ii. An examiner shall be allowed to set not more 'han rwo papers in a semester exarnination.

iii. The examine(s) will set the question pape$ as per critoia laid down in the Scheme of
Examinations as approved by the Board of Studies/Academic Council ofthe University.

18. Evaluation Prucess - TheoIy and Pnrctical:

Eveluation of Answer Bookr:

The answer books may be evaluated either by the paper setter or any other intemal or
extemal exarriner to be nominated by the Contoller of Examiners with the approval of the

Vice-Chancellor from the panel of examiners approved by the Board of Studies.

Re-evrluation of Answer Books:

Re-evaluation/ rechecking ofany paper is allowed, The students can apply for Re-evaluation/
Re<hecking of any paper to the Contoller of Examinations through the HoD/Dean of the
Faculty within 10 days of the declaration of result by paying prescribed fee.

Prtcticel Examinations - Appointment of Exeminer:

a. The practical examinations shall be conducted by a Board oftwo Exsmitrers consisting of
one intemal and one extemal examinei to be nominated by the Vice-Chancellor tom ihe
panel of examiners.

Markr Distribution:

The distribution of marks in examination of the practical paper will be as per the criteria
given below:

a. Experimental performance = 60% marks

b. Viva-Voce = 30% marks

c. Laboratory work report = 10% marks

6



19. External Assessment (Summative Assessment):

sixty per cent marks shall be assigned to each theory and practical papel as summative

Assessment. The distribution of marks in theory as well as practical papers will be in
accordance to IQAC guidelines.

20. Internal Assessment(Formative Assessment):

i. Theoty Paper:

Forty per cent marks shall be assigned to each theory paper as Internal Assessment which

shall be awarded as per the criteria given below:

Theory paper:

a. Attendance = l0 o/o

b. Mid-terrn Class Test = 20 %

c. Assignment/Quiz./Seminar etc. = l0 %

ii. Practical paper:

Forty per cent marks shall be assigned to each practical paper as Internal Assessment

which shall be awarded as per the criteria given below:

i. Attendance : l0%
ii. Regular experimental performance = l0 o/o

iii. Mid+enn lntemal Viva = 10 %

iv. Laboratory work repod = l0%
iii. In case of ex-students, those appearing for re-appear / improvement examination in any

semester, their previous Intemal Assessment marks will be counted.If there is any change

in Scheme of Examination, then Intemal Assessment marks will be modified accordingly.

iv. The concemed teacher shall preserve records on the basis of which the lntemal
Assessment has been awarded and shall make the same available to the Controller of
Examinations whenever required.

v. The Head of the DepartmenV Dean ofthe Faculty shall ensure:

a. That the intemal assessment marks are displayed for information of the students at

least seven (07) days before the commencement of the examinations of each semester

b. That the internal assessment marks are submitted to the Controiler of
Examinations at least seven (07) days before the commencement of the examinations
of each semester.

2l.Criteria for Promotion to Higher Semester:

All the students will be automatically promoted to 2n4 4th and 6th semester without any
condition of passing minimum number of papers. For promotion ftom 2nd to 3rd
semester, the student shall have to clear at least 50% papers of lst semester; for
promotion from 4th to 5th semester, the student shall have to clear at least 50% papers of
lst, 2nd and 3rd semesters taken together.

7
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22. Credit Based Grading System:

i, Key Delinitions:

ii. Credits, Semesterr, Course and total Credit Points:

Programme An educational progamme leading to award of a Degree, Diploma
or Certificate.

Course Usually referred to as 'paper' is a component of a programme. All
courses need not carry the same weight.

Credit A unit by which the course work is measured, One credit is
equivalent to one hour of teaching (lecture or tutorial) or two hours
for practical workl/field work per week. A Research Based Paper
/Project is equal to 5 uedits.

credit Point It is the product of grade point and nurnber of credits for a course
i.e. Credit Point = No. of credits in a course X "grade value" of the
grade obtained in the course.

Grade Point There are two types of GPAs as given hereunder:
Average (GPA) Semester Grade Point Average (SGPA)

Cumulative Grade Point Average (CGPA)
Every student earns a distinct SGPA and a distinct CGPA at the end
of each specified semester.

SGPA SGPA is a measure for performance of student in a Semester. It is
the Point Average ratio of sum of the product of number of
credits with the grade points scored by the snrdent in all the courses
taken by him/her and the sum of the number of credits of all the
Courses undergone by the student i,e.

SGPA (si){(CixGi)[Ci

CGPA CGPA is a measure of performance up to any Grade Grade
specified semester Point Average beginning from the first
Semester. It is also calculated in the sarne
(CGPA) manner as SPGA taking into account all the courses

undergone by a student over all the semesters of programme i.e.
CGPA I(Cix si) / ICi

Grade Point Itis a numerical weight allotted to each letter grade on a 10-point
scale.

Letter Grades It is an index ofthe perforrrance ofa studeot in a said course. The
Grades are denoted by letters O, A+, A, B+, B, C, P, F and Ab.

S. No Course Semester
s

Theory
Credits

Practica
I credits

Project/
Industria
I
Training
Creditc

Open
Elective

Total
Credit
c

1 B.Sc.(Non Medical) 6 24 0 8 126
2 B.Sc.(tD Forensic Science 6 136 42 0 8 186

O
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Range of Percentage
of Marks

Letter Grade Grade Points Range of
Grade Pointg

Classilication

90 and above o
(Outstanding)

10 9-10 Outstanding

80 & above but less
than 90

A+ @xcellent) 9 8<9 Excellent

7O&above but less than
80

A (Very Good) I 7<8 jsoivwith
Distinction

60& above but less than
70

B+ (Good) 7 6<7 I 
tt Division

50 & above but less
than 60

B (Above
Average)

6 5<6 2nd Division

Above 407o but less
than 50%

C (Pass

Average)
5 Above 4 <5 3'd Division

40% P (Pass) 4 4 Pass

Less than 40 F (FaiD 0 Fail

Grading Table

Formula for Calculating percentage of marks:

CGPA x 10. e.g.6.53x 10 = 65.3
Formula for calculating Grade Point:
6= lmarks obtained in paper/total marks of paper) x I 0

Formula for Computation SGPA & CGPA
i. The SGPA is the ratio of sum of the product ofthe number of credits with the

grad poinr scored by a student in all the courses taken by a students and the
sum ofthe number of credits ofall tle courses taken by the students ; i.e

SGPA (Si) = I<Ci x.GD lZCi where Ci is the no of credits of the ith

course and Gi is the grad point Scorcd by the student in the ith course

ii. The CGPA is also calculated in the same manner taking into accounl all the
courses undergone by the students over all the students over all ttre semesters

of a programme, i.e

CGPA= l{Ci"Silrlci
Where Si is the SGPA of the ith semester and Ci is the total number of credits
in that semester

ll1. The SGPA and CGPA Shdl be rounded up to 2 decimal points and reported in
the transcripts. Resulttum-Detailed Marks Card/ Transcrip: Based on the
above recommendations on letter grades, grade points and SGPA and CGPA,
the DMC/ Transcript for each semester and a consolidated transcript in
dictating the performance in all semester may be issued

9



l. Illuctrrtion of Computation of SGPA and CGPA and Format for Trrnrcripts

Thus SGPA : 139120 = 6.95

Similarly, Suppose the SGPA for 2nd , 3'd and 4fi semester are 7.85 , 5.6, and 6'0 with ctedits 22,

24 and 22, respectively, then for a two-year PG Programme, the CGPA will be computed as

followed

CGPA : (20x 6.95 + 22 x 7.85 + 24 x 5.6 + 22 x 6.0) lBB = 6.57

Thus SGPA= 135.9120= 6.79

Similarly suppose SGPA for 2il ,3* ,and 4t semester are 7.85, 5.6 and 6.0 with credits 22, 24,
and 22 respectively

CGPA - (20x 6.7 9 + 22 x 7.85 + 24 x 5.6 + 22 x 6.0) 188 = 6.53

Calculating percentage of marks

CGPAX 10 E.G.6.53x 10 = 65.3

23. Pass criteria:
The minimum percentage of marks to pass the examination in each subjecVpaper will be 40%
each in theory paper, practical /field work/Research Project etc. examination & intemal
assessment. The sfudent has to pass in summative and formative (Interna1) assessment separately.

o
,!
a

Credit Grade Letter Grade Point Credit Polntg
(Credit x Grad)

Course I 5 A 8 3x8=24
Course 2 4 B+ 4x7:28
Course 3 3 B 6 3x6: 18

Course 4 3 o 10 3xl0 = 30

Course 5 J c 5 3x5 = 15

Course 6 4 B 6 4x6=24
20 139

Courre Credits Grade
Letter

Range of
Grad

Points(Actual
Grade Value
as per markr

obtained

Earned Credit
Point(Credit x

ActrrtrGradeValue)

Course I 3 o 10 9.2

Course 2 J A+ 9 8.2

Course 3 4 A 8 7 4x7=28
Course 4 J B+ 7 3x6.747.6
Coruse 5 3 B 6 5.6 3x5.6=16.8
Course 6 4 c 5 4.7 4x4.7=18.8

20 135.9

10

Course

7

Grad
Point
Block

3x9.2=27.6
3x8.2:24.6

6.7
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24. Dcclaration of Resultg:

i. The Conholler of Examinations shall declare the results as early as possible after the
conclusion of each examination, but before the start of teaching for the next academic
session.

ii. Each successful stude,nt/ the student placed io r€appear shall receive a copy of the
Detailed Marks Certificate,/ Grade Card Sheet of each semester exarnination.

iii. The student whose result is declared late without any fault on hiVher part
may attend classes for the next higher semester provisionally at his /trer own risk and

responsibility, subject to his /her passing the concemed semester examination. In case,

the student fails to pass the concemed semester exanrinatiorl hiVher attendance/intemal
assessment in the next higher semester in which he / she was allowed to attend classes
provisionally will stand cancelled.

25. Other Provisions:

i. Nothing in the Ordinance shall debar the University Aom arnending the Ordinance and
the sa.me shall be applicable to all the students whettrer old or new.

ii. Any other provision not contained in the Ordinance shall be govemed by the nrles and
regulations Aamed by the University from time to time.

iii. In case of any dispute, the Vice-Chancellor will be competent authority to interpret the
rules and his interpretation shall be final,

11
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B,Sc. (Non-MedicaI)

Courre Structure under Choice Based Credit System (CBCS): 20f8-19

O

a
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Ability E halc€ment
Sompukory Corrse-I

English
Conrlrltrnicatiotrs

0 0 2 2 50 20 30

Cdrc coursa-I Merhanics 4 0 0 4 4 100 40 60

Cor€ Cours€-l
Practical

Mechalics Lab 0 0 4 4 2 50 20 30

coutse-II Atomic Stuc$rE, Bonding,
General Organic Chemistry &
Aliphatic Hydrocadons

4 0 0 4 4 100 {0 60

Coufse-Il Atomic Sructatre, BondiEg
Gcoeral Organic Chcmistry &
Aliphatic Hydrocarbons Lab

0 0 4 4 2 50 20 30

Core Courso-lll DiffcrEDtisl Cslculus 4 0 0 4 4 100 40 @

I

Op€n Electiv€ Course-I UniveEity Oper Elective 2 0 0 1 50 20 30

t6 o R ,tl l* ?00 100
AbilityEnhancement
CompL sory CouI€Jl

Environmeotal
Science

2 0 0 2 2 50 20 30

Corc cours€-lv Electdcity, Ma8netirn end EMT 4 0 0 4 4 r00 40 60

Corc Course-Iv

Practicsl

Elc.Eicity, Magnetism snd E^,fI
Ilb

0 0 4 4 2 50 20 30

Core coursc-V Chemical EnergElics,

Equilibria & Fuctional
Grolrp Organic Chemistry.I

4 0 0 4 4 100 40 60

Core CourEe-v

Pr6ctical

Chemical En€rgetics,

Equilibria & Functional
Group Orgsnic Chemistry-I
f.ab

0 0 4 4 20 30

Core Couse-Vl DifferEDtial Equations 4 0 4 4 100 40 60

I

II

Open Elective Cours€ll University Opcn Elective 2 0 0 2 50 ?0 30

Iotal l6 0 I 24 t8 500 200 300
Core coursc-vll Th€rmal Physics ard

Statistical Mechanics
4 0 0 4 4 r00 40 60

Core Course-VII
Praotical

Thermal
Slatistical
Lab

Physics and
M€chanics

0 0 4 4 2 50 20 30

Corc course-Vl[ Solutious, Phase E4uilibria,
Conductanco,
Electrochemistry &
Funclional Group Orgaric
ChEmistryll

4 0 0 4 4 100 40 60

CorE Couse-vlll
P.actical

Solulion!, Phase Equilibri4
Conduclance,
Electrochcmistry &
FmctioraL croup Orgadc
Cherhist y-[ Lsb

0 0 4 4 2 50 20 l0

Core Couce-IX Real Analysis 4 0 0 4 4 100 40 60

lll

Operi Elective Course-III University Op€h Elective 2 0 0 2 50 20 30

l5 I a 24 20 200
Core course-X Waves afld Optics 4 0 0 4 4 100 40 60

CouIsc-X Pmcticol Wavcs and Optics L.ab 0 0 4 4 2 50 20 30
Core couase.Xl Tramition Mcl6l &

CoordiDatioD Chemistry,
Stat6 of matter &
Ch€mical kiretics

4 0 0 4 4 r00 40 60

CotEsc-xl Placlical Transition Metal &
Coodination Chemisrry,
States of matlc. &
Chemi(zl kinelics Iab

0 0 4 4 50 70 30

coursc-XII Algebra 4 0 0 4 4 100 40 60

IV

V.1w,-

SerDoit
r

Course Opted Cour6c Ntmo L T P
Contaal
Hours/
Week

Mar.
MarLr

Formativo
Asse!sm€trt

Summativr
Assecametrt

I

50

0

500 100

z



Skill Enhancement

Coune - I
sEc-1 2 0 2 2 50 20 30

Open Elective CourEeJV Univclsity Open Electivc 0 0 50 20 30

v

t6 0 I 24 t8 500 200 300

Discipline Specilic Elective J DSE.IA 4 0 0 4 4 100 40 60

Disciptin Spccific Elective -l
Plactftl

DSE- l A Lsb 0 0 4 4 2 50 20 30

Discipline Specific Elective -2 DSE.2A 4 0 0 4 4 r00 40 60

Dtuciplinc Spcrific Elcstivc -2
Pnctical

DSB2A Lab 0 0 4 4 2 50 20 30

Discipline Specific Elective -3 DSE-3A 4 0 0 4 4 100 40 60

Skill Enhancernent

Coulsc -2
SEG2 2 0 0 2 50 20 30

Total t4 0 8 IT 450 180 21t

1'I

Dkciplire Specific Eleative -4 DSEIB 4 0 0 4 4 100 40 60

DiJciplite Spccific Elective -4
Pmcticrl

DSE.IBkb 0 0 4 4 2 50 20 30

Discipline Spccific Elective -5 DSE-28 4 0 0 4 4 100 40 a
DiE iplinc Sp€cific Electiv€ -5

Practiel
DSE-2B t"ab 0 0 4 4 2 50 20 30

Disciptine Specific Elective{ DSE-3B 4 0 0 4 4 100 40 60

SUll Enhsnc.mcnt Coutsc -3 sEc-3 o 0 2 2 50 20 30

fotsl l4 0 I 22 IE 450 r00 300
Crrnd Total 90 0 4t 138 106 2t50 ll40

o

o

Scheme of Studies B.Sc, (Non-Medical): 2018-I9

Crtegory Credits
Core CoEse 64

Elective Course 32
Skill E hancement Cowsc 6

Enhancelrlcnt Cour6a 4
Open Elcctir€ Course 8

Total tr4

U w -he'^/

0

2

1710



o

Iv

o

courrc NaEESemert€r

Mcohs[ics09010113

Mechs.tric.! lab09010114

Atomio s[ueturc, Boodb& Ctneral OrSsnio chemisEy & Aliphatio
09010115

Atomic StNcturc, Boddi!8, Glo.sal Or8!trio ChcEitty & A'lipbstic Hydroc'tb@! trb
09010115

Difierentint Calculus09010117

I

09010212

Eleckioity, MagDctislo md EMf L€b09010213

Chedical En€rgetios, Equilib.ir & Futrotioud Group OrSadic ChcmilEyl
09010214

II

Theroal and Sbtirticel McchodcrI
rad ststiltic5l lr{.ct&ios LobThermrl09010313

15III

States of Eattrr & ChGoic.l liletics
Trsnsition Metsl & coordiletioa09010412

ftilil
1. Core Course

Electricity, Magnetism add EMT



o

2. Discipline Specific Elective Course @SE) [Choose one paper from each discipline of choice]

Scmestcr Subiccr CouDr Code Coursc Namc

VI

Physica DSE.IA

090l(E11 Solid StaE Physics

09o10s12 Solid Strte Physics t-ab

09010513 Atomic Molecular 3nd Lsser Physics

09010514 Atomic Molecular and lrser Physics llb
09010515 History snd Philcsophy ofscience

09010516 History and Philooophy ofscierre tsb

Chemistry DSE2A

09010517 Anab,tical Me$ods in ChemisEy

Anal',tical Methods in Chemistry lab

09010519 Molccules oflifc

09010520 Moleclles oflife tnb

09010521 Quantum Chemistry, Spclroscopy and Phoroch€mistsy

09010522 Quantum Chemistry, Spectros@py and Photoch€mistry tab

Mothemstica

Physics

DSE-3A

DSE-IB

09010523 Mataices

09010524 Cslculus Wilholn Limits

-

09010611

Pmbability and Statistics

Elements of Modem Physics

09010612 Elements oiModem Physics l-ab

09010613 Quarlturn Mechanias

00010614 Quantun Mechanics txb

0901061s Nuclea. and Panicle Physics

flto10615 Nwl€ar snd PErticle Ph,sics fnb

Ch€mistry DSE.2B

09010617 Polymer Chemislry

09010618 Polymer Chemistry lrb
09010519 Organomctsllics, Bioinorganic Chemisry, Polynucl€ar Hydrocarbons and

UVIR SpecEGcopy

09010620 Org.nometallics, BioinoBanic ChemistIy, pobrucl€ar Hydrocadons and
tJvIR Sp€cEoscopy kb

0s010621 Clemistry ofMain Orcup Elom€nts, Theories ofAcids and Bas€s

09010622 Chemistry ofMain croup Elements, Theories ofAcids and Bases lab

Mrthemrtics DSE-38

09010623 Numerical Methods

09010624 Integral Calculus

0901062s Elementary Infer€nce

o

{
09010532 Digit l &d Attalog Electsonics Ctcuit ud hsEunF(lhtiul

09010s33 Digiral atld AnsloB Electonias Ctuit ard lr|srum€i{.tior tab

0901051a

o9010525

Vfu-,t4LY



o

3. Sklll Enhancement Course (SEC) [Choose one poper]

Sublect Course Code Courre Name

IV Phrslcs

sEc-l o9010415 Skills

09010415
Mobile
Rcncvablo eDd

09010417
09010418

Phyrics Worl(lhop Skills09010419
09010420 B.si. ItrsEumcntition Skilk

Che@lltry sEc-2

@010s26 Ba.sic

Fuel09010527
09010528 Chemic.l and

Phalmaceutical09010529
09010530 ;fcosmgticr & Pcrfrect
09010531

1.I M.thcmatlc
I

sEc-3

09010626 Furrtions & Trnlrform

09010602 Lincar

09010527 vector Calculus
Res€rch09010528

09010629
09010€30 FundarncEtals

4r Ability Enhancement Compulsory Course (AECC)

o
TL+ ia t[^-r uP 0*L'J

uL q pFou<-J A1 Ao 5 '

NL

Lt,v,\.La -EN*ct-,*^- d.^ !r"l.el^ )^lA-/ t

Courre NrEeCour6eSemester
English Colomunications09010112I

EnvironDctrt l Scierce09010211II

v-

SeEester

ComDlcx Anah.sis



Date: 07/06/2019
B.Sc. (Non-Medical)

Course Structure under Choice Based Credit System (CBCS): 2018-19

The following changes have been made in the curriculum ofB.sc. (Non-Medical) 2018-2019.

The credit for the Mathematics papers has been revised.

20 302 502 0 0 ?Engish
Cornmunicdion!

AbilityEnhancem€nt

CompulsorycouNe-l
40 604 4 lm4 0 0MechanicsSorcaourse-l

3050 2040 0Melhanic! t bCorecours€-I
Practical

40 604 1004 0 0 4

cHlddcarbons

AtohicStructure,Bonding,Gene
ralorganic{hemistry&Aliphati

Corc(ouIseII

3050 200 40Atomicstsudure,Bondin gcene
ralorganicchemistry&AliPhati
cHydrocaoons lrb

604 1004 0 0

4

DiffenrtialCslculus

I

30200 L 02 0University Open Electiveopen Elective Courst-l

1002007tl6 o
302

-JE_
502 0 0Envirori€ntalscieoceAbilityEnhancem€ntcompulsor

yCourse-Il
60100 404 44 0 0Electricity.MagnetismandEMTCoEcouBe-lv

304 2 500 0 4EledricityjvlsgnetismandEMf
t4b

Cor€Coufse-lV

PEcti.d
604 100 400 04ChemicalEDerEetics,

Equilibria&Fuictiona16roup
OrganicchemistsyJ

CorEtourse-V

?0 30500 0 4 4ChemicalEnergetics,

E4uilibria&Functionalcroup
OrBani.themistryl hb

Cor€Cous€-V

Praclical

4 404 0 0Concou13e-VI

II

3050 200 0 2 02University Open Eleclil€Cpen Elective Course-IlI

300200l8 50015 0 E 21Tolal
604 100 400 0ThermalPhysicsandstali

sticalMechanics
Corccours€-VII

20 302 500 0 4 4Therl)alPhysicsandStati
sricalMechanics Lab

CoItCourse' VII
Pla€lical

60100 400 0 44Solutiont,PhaseEquilibria,C
onductancc,Eleclrochemistl
y&Functionalcrouporganic
Chem istry-ll

lorffourse-VIll

30202 500 0Solutions,PhaseEqLrilibria,C
onductance,Electrochemisu

)&FunctionalCrouporgani;
Chemistrv-ll Llb

Cor€Course-VIII

Practicsl

604 100 400 0 44RealAnalvsis
200 502 0 0 )Unive6iry Open Ellxtiveopen Elective Cou$elll

IlI

V**'
o

q ,^,k,
/*\

Scmcst
ef

Courscoptcd CourceName L T P
Contoct
HourV
Wcck

Credil M&!L
MarL!

trormrtir.
Assessmetrt

Summativr
Asscismenl

I

:orEcoursejl

Corecourse-llI 4 40

50

2

Di f ferentialEquations 4 lm @

30



l6 43)8t4 0
60tm44 0 0 4WavesandoptiGe

30202 500 40tab
60100 4044 0 0 4

302 500 4 40TrsrlsitionMelsl&Cooiditt
tioncheInisry,SEtesotnat
.r&Chernicnlkinetios lrb

60404 1000 0Algebra
300 0sEc-l

IV

30200 500 02University Op€n Electi!€Elective Course-lv

3ms00 2ml8I 0 8 24

60404 1000 0 44DSEIA

3050 204 ?0 0 4DSE-IA l-ab

60404 10044 0DSE-2A

30202 500 4 40DSE-2A l-abineSp€cificElective-2

604040 0 44DSE3A

305022 0 0SEC.2

270450 180l4 0 I
Total

60404 10044 0DSE.I BDiscipuneSpecifi cElective-4

30204 40 0DSE-IB LabDisciplinespecif lcEle{tive-4

@100 4044 0 0 4DSE.2BDiscipli.especifi cElective-5

3050 2020 4 4DSE-?B tabDisciptinespecifi cElectirt-s

Pradical
60100 40

Dis.iplirrspecifi cElective-6

3050 200 0 22sEc-3

vl

270180{5t)8 22 l80Totrl l7l02850 lt40t38 1060Grrlld Totrl

Crcdits
uCore Course
32Electrve C(useine
6Skill Enhsncement Course
4CouI5€EnhancenrentAbil

Tolal

Scheme of Studies B'Sc. (Non-Mcdical): 2018-19

Gn^J/vdlext
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{
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tm 210

:orecourse-X
40

lor€co{rse-Xl TransitionMetrl&Coordinr
tionchemisEy,statesofin lt
er&ChemicrlkineticJ

lourse-XlPmctical
20

lorEc.u,se-X[I
4

2 2 50

fotrl
DisciplineSpecificElectivel

)isciplinesp.cificElective-2
0

100
)isciplircSpecificEective-3

ikillEnhncement
:ours€-2

l8

(,

50

0

0 0 4 4

Ski IlEnllancemenlcourse_3

DSE-38 4

z

t.t

,0 t8

:06
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II

B,Sc. (Non-Medical)

under Cholce Systen (CBCS): 201&19

lv
'i'r8lLrilion Metd &
CoordiDation Chemisry,
States of matEr &
Chemical kinelics lab

3i,

"$Jr
vyY*

Ju \l[

Ability Enh8lcEment
Cornpulsory CourseJ

English
Comnunications

0 0 50 20 30

Core cous+,I Mechlni!! 4 0 0 4 4 100 40 60

CdrE Courscl
P.acticsl

Mcchanilg L€b 0 0 4 4 ? 50 20 30

Core cou$e.Il L Atomio stuctlr!, Bordir&
I Cerrcnl Orginic Chemirt y &
I *ott'tic ffdmcartcnr

4 0 0 4 4 100 40 60

lor! Coursc-lt
Prscticsl

Atodic SEucttI!! Bordin&
Gcrlrral Orgui! Chlldsby &
Aliphaic HydruftoD! Irb

0 0 4 4 2 50 20 30

I

SorE CoulsetrI Diferential Cslculu3 q I 0 6 6 150 60 90

Op€n Electivc Coulrc.l Univcrsity Op.n El6tiYc 0 2 2 5l 20 30

t1 I ,t l(o 7Lr 11.l
A.bilityEnhrncement
Compuhory Course-Il

Environmmtal
Science

2 0 0 20 30

Corc clursa-Iv Elccaicity, i{igoltitm lnd Elvff 4 0 0 4 4

50

l0o 40 60

Corc Coursc-tv

Practical

Eh.tricity, Msgnctism lDd EMI
t,ab

0 0 4 4 50 20 30

Core course.V Chernicral Energetics,

Equilib,ia & Functional
Group Orgsric Chemisry-I

4 0 0 4 4 t00 40 60

Cole CouEe-V

Practical

Chemical Eneeetiqr,

Equilibris & Functional
C'oup OrgEnic Chcmhfyl
lrb

0 0 4 4 2 50 20 30

Corc Course-Vl Differential EqultiorB, 5 1 0 6 6 60 90

Op€n Electi\c CouEe-tr UniYenit OFn El.ctivr 0 0 2

150

50 20 l0

Total t1 I 8 26 550 330

Tb.rlDl Phr!i.5 Brd
Satistical M.dh.nica

4 0 0 4 4 100

220

40 60

m.rm8l
Statistical
Lab

PhFica ard
M.ch&ics

0 4 4 2 20 30

Solutions, Phase tquilibri!,
Conductance,
Eleclrochcmist y &
Function8l Croup Org8nic
Chemistsy-II

4

0

n 0 4 4 40 60

Solutions, Phase E4uilibriq
conductance,
Electrochemitry &
Functioo8l Croup Organic
Chemisry-fl lrb

0 0 4 4 2

50

100

50 20 30

Real Analvsis v-.2 5 I 0 6 6 150 60 90
Open Elective Course-lll

course.VIII

Coursc-vltr

tiI

Course-\41

Unive8iry Open Elecdve 0 0 2 20 30

Toarl 13 I 8 u 2C

50

500 200
gor! couF€.X WavEs Bnd Cptics 4 0 0 4 4 100 40

300

60

Wav€s ,rnd Ootics Lab 0 0 4 4 2 20 30Plnctic!l
Coro cousc.iii Transition Melal &

Coordihgtion Chemisry,
SEtes of matter &
Ch.mical *in$!ics

4 0 o 4 4 40 60

Coulse-)fl Praaticd 0 0 4

100

50

50 20

tl' (la-
\\6\\q

CouIle Structure

tl

0

:rorc cottrs+Vll

\a
2

4

Y



Corc coursc-)flI Alg.bta 5 I 0 6 6 150 60 90

Ski[ EnhrnIflefl| sEc.l 2 0 0 2 2 50 30

OFr El6livc Cou*IV Univ.rBity Op.o ElBtivc 0 0 2 50 30

Totcl

.4

l1 I 8 26 550 220 330

DircipliI' Specifrc Ehctirc .l DSE-14 4 0 0 4 4 100 40 @

Discipline Specific Eh.tive .l
Practical

DSEIAL.b 0 0 4 4 50 l0

Disciplinc Specific Elective -2 DSE2A 4 0 0 4 4 100 40

Dbciplin€ Speoific Bl€ctive -2

Pn ri('l
DSB2A t b 0 0 4 4 2 50 20 30

Dis.iplinc Specito Elc.live .3 DSEIA 5 I 0 6 5 60 90

Skill EnhEnc€mer*

Coursc -2

SEE.2 0 0 2 50 20 30

15 I t 24 20 500 200 300

VI

7

DirciplilE Specific ELctiw -4 DSBIB 0 0 4 100 40 60

Disciplirc spEcific Elcotiw 4
Practbrl

DSE-IB Lsb 0 0 4 4 50 20 30

Disciplim sp.{ific Ebctiw -5 DSE-28 4 0 0 4 4 100 40 60

Disciplinc Sp€.ific El€ctivc -5

Po.thal
DSE2B Lnb 0 0 4 4 2 50 20 30

Dbciplirc Spooifio ElodivF6 DSE.3B 5 I 0 6 6 150 60 90

S*iU Enluncarnarrt Clusr -3 sEc-3 0 50 20 30

Total t5 1 t 24 10 s00 200 300

Gr.trd Toa.l 96 6 {8 r50 t26 3150 I260 1890

Scheme of Studies B.Sc (Non-Medical): 2018-19

Cracgory
Corc CouBe

Dirciplinc Sp.cific ELctiv. Coulr 36

Skill EnhlDc€'rncit Cours. 6

Ability hhmcGmqrt Compulsory Cous. (AECC) 4

Opan Elcctive Coorse 8

Totsl t26

Creditr

B{i \ b[8

u\rv

I}n

t.}/,,

P

20

60

150

Toarl

4 4

0

't2

\r/rY



1. Core Course
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Sam.3tat

l'
t

090101l3 . M€chrDic,r

09010114 Mcchsr os Lab

09010115 Atoaic StructnE, Bmdiry Gtd.I8l orgiric Chrmify & Aliptdic Hyd&csrboN

.2 @oL07!6 Atomic Stsucturq Bondin& Gen€rBl Organic Ch€nisEy & Aliphstic Hydro€rbons Lab

09010117 Difcrrntisl Cslculu /

II

09010212 ElecEicity, Mrgnetism llld EMT

Elertricity, Magnetism snd EMT l,ab

09010214 Chcoical ED€Eetics, Equilib.i8 & FuolioMl Gtoup or8.aic Ch.milby-I

Chemical Enerpelics- Eouilibri. & Functiond Crnto Oruanic Chanist_v-I Llh

09010216 Diff.rEntialEquations /

IIt

09010312

09010313

Thermal Physics and Statisticrl M.chsnics

Thermal Physics and S(3tistical Mecharics Lab

09010314 Solutioos. Ph!s. Eouilibri( CoI uct&cr. Elc@lqhemi$ry & Futrcticlal (houp Orgric Chcristry-tr

090r0315 Solutions. Pfus€ E4uilibriq Condu!!6nqc, Electrochemirtry & Functionel Croup O.gania Che,nigry.fl L6b

090r0316 R.sl Analysis \-''

ry

090r0410 Wav.s and fuica

ffto1!1411 Wsves and 6ics L.b

09010412 Tranritim Mctd & Ccordinari{r, Chemistry, Ststes of oa{er & Chcrd.sl kinetics

Transilim Melel & Coordimtion Ch€tiirtw Srers of hrrtd & chdidl tin.ri.r r.'h

09010414 el*e*a y'

L

s 8.Lu"a Crrr,le-IL

CouE Coda Coulr Nrm.

0901021i
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2, Discipline Speclfic Elecfive Course @SE) [Choose one paper from each dlsclpllne ofchoicel

Sam.star Subr.ct Courlr N.Dr

VI

Pbyricr DSE-IA

Solid Stdc Ptyrics

09010512 solid StdG Ptyricc Lab

Ab6kr Mol@uL! od Lrs.r Phyitu3

09010s14 AtoDic Mohqirr ard Ls!. Physia,r Lab

Hitory 6nd Philosophy ofrcicncc

09010516 Hi*ory End Philosophy ofscienoe L.b

DSE.2A

09010517 Anslltical Mlthod! in ChdnisEy

09010518 An6lytical Mctho& h Chrmistry l.'b

09010519 Mol.Eul€s oflifa

09010s20 Molcculcs oflifc hb

09010s21 Qtl8Dtm Ch€rni3tsy, Spadroacopy rid Ptrotoch6nislry

Qu,lltun Chsnisty, Sp€ctrccopy snd Photochemistry Lab

MrttcDrdcs

Physlcs

DSESA

DSETB

Matric6 t--.'
09010524 c8lculus M6out Limits

@010525

-

09010611

Probability.nd Statinics

Elcmrnt! of Mod6n Ptrysics

09010612 Elemeols of Modeo lrtrysi.r L6b

09010513 Qu3ntum MechErica

09010614 Qusntllm M.cteica lnb

0901051s Nuclrar and P8fiicle Physics

09010516

PoVE r ChcEisty

Ch.eiltry DSE-2B

09010517

09010618 Polymer Chenirry L6b

Organom.tallics, Bioinorgunic Chemisrry, Polynuclerr Hydro.aft ons ard
UVIR Sp€ctros.opy

09010520 Organometallics, Bioinorganic Chemist_y, Polynuclea. Hydrocarbons and
UVIR Sp€.Eos.opy Lab

Chanisty ofl,{ain Group EIcrtIanE, Theorie ofAciir! ard Barcs

09010622 Ct oirtsy ofMdn Omup Elotr or+ ltrori.s ofAoi& .od Bs!.s lrb

Mrth.mrtics DSE.3B

09010623 Nun€rical M.tod5 ./
09010624 Int.Srsl Cdculus

090r0525 Elrmcnlrry Inf€rema /'

(Sa\ora (u-

U'."A/

tv

Courr. Cod!

c,010511

09010513

0t)010515

ChcDlrrry

09010522

0{r010523

* Nuclear snd PEnicle Physics Lab

09010619

09010621

\>i
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3. Skill Euhancement Coune (SEC) [Choose one paper]

Samcalar SubJ!.t Courrc Codc Coursa Neuc

IV Phy!lcr

sEc-1 09010415 CornFtdioml Physics Skills

09010416 Appliod @ics (-
09010417 Mobil. Comnmicarions
09010418 R.De!*Eblc Encrgy a E.trersl Harv€6tins
09010419 Physi$ Wo*slloD !,kills
09010420 Basic InstrumeDtrrion Skills

Ch.niitry SEC.2

09010526 Brsic turslytical Chcrdnry
09010527 FuelCh.mbEy
09010s28 Cfr.mical Tcch ology and So.rcty
09010529 Pharmaceutical Chemisty
090105v) Ch.mklry of Ccmltics & Perfimes
09010531 P6ticide ChelnisEy

VI Mathem.tics SEC.3

09010526 Sp.cial Funotio8 & Irtsgral Transfofl,
09010602 Lin€ar Alg.bra
09010627 VeEtoa Calculu!
0901062E Opellriolr' R€6€oach

09010629 Cornpkx Analysis

09010630 Computer Fundrme'lhls

4. Ability Enhsncement Compubory Couno (AECC)

SarnrEtil Cour!! Cod. Col|nc Nrm!
I

II

09010112

-I

09010211

English Commudcdiolls

Envirorurdrtil Sciarc!

C1Js,F''/--'
Pi

N-l'/

Y

t



5. Open Electlve Course (OEC) [Choose oue paperl

o
a
o
a
a
o
o
o
o
a
a
a
o
a
o
o
a
O
o
a
a
o
o
o
o
o
o
o
)

o
o
o
a

a
a
t

\r.,1'
trI

>V

Semeter NrmG of Frculty Courlc Cod. Op.n Elasdvr Couna

Itr

Frculty sf Indirn M.dicrl
Sy!tem

MS-1 Ayu|edic Diddi."3

MS-2 Aluncdl,lltdi.tvLdicr

Faculty of CohDarta /l
Mrort.rcEt

cM.1 Meagcm(ot CoDccpls

cM-2 Edtrt [rocuship Dqvelopmo

Frculty of Eot l lldrugamart HM.I Lifa .Ild S€rvica SkiUs

HM.2 Food - Etiqucth! lnd Nutsitiod

frculty ot PhFlcrl Sd.trc..
PS.I Rldidion Phyrics

PS.2 Grc.n Techiology

frculty of EnSlrccring &
T..htrolos,

FET.I Cybcr S.c6ity

FEI-2 Solid wasE Mamgomcot

Collcga ol PhrrEaay PH.I Dosa8p Forn D.sig!

PH.' Coon.tic Sciacr

Frculty of Phy.loth.rspy PHY.I Brsica ofYoSr Thr,apy
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Department of Physics

Core papers

L Mechanics

2. Mechanics Lab

3. Electricity and Magnetism

4. Elecnicity aad Magnetism Lsb

5. Thermal Physics and Statistical M€chanics

6. Thermal Physics and Statistical Mechanics Lab

7. Waves and Optics

8. Waves and Optics Lab

Discipline Specilic Elective Course

l. Solid State Ph)sics

2. Solid State Physics Lab

3. Atomic molecular and laser physics

4. Atomic molecular and laser physics Lab

5. History and Philosophy ofsciences

6. History and Philosophy ofsciences Lab

7. Elements of Modem Physics

8. Elements ofModem Physics Lab

9. Quantum Mechanics

10. Quanhm Mechanics Lab

ll. Nuclear and Particle Physics

12. Nuclear and Particle Physics Lab

Skill Enhsncement Course

1, Compuational Physics Skills

2. Applied Optics

3. Mobilecommunications

4. Renewable Energy and Energy harvesting

5. Physics Workshop ;skills

6. Basic Irstrumentation Skills
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1. Name ofthe D€prrtmcntr Physics
2. Courge Nrmc Mechanics L T P

3. Cource Code 090101 l3 4 0 0

4. Type ofCourse (usc tick mark) Core DSE O AEC O sEc 0 oE0
5, Pre-requisite

(ifany)
6. Frequency

(use tick
morks)

Even Q odd ({) Either
Sem Q

Every
Sem 0

7. Totat Number of Loctures, Tutorirls, Practicrl
Lectures - 52 Tutorlals - 0 Practlcal = 0
E. Coune Descrlption:

The course will teach about the fundamental concept of mechanics and their subs€quent development in
applications in various field like oscillations and waves, elastic properties ofmaterials, rest in motion and
relative motion etc.

9, Course Objectives:

The aim of this cours€ is to understand the basic concepts for the development of mechanics such as

mathernatical concept in physics, oscillations and waves, €lastics properties of materials, rest in motion
and relative motion etc.

10. Course Outcom$ (COB):

Afto going tlrcngh this course the student will be able to implement, the elastic properties of the
materials in everyday life, understand th€ mechanism ofsatellite motion, latest developments in theory of
relativity,

11. Unlt wise detalled content
Unit-l Number of lectures - l3 Titlc of thc unit: Vectorl3

Yectors: Vestor algebra, Scalar and vector products, Derivativ€s ofa vector with resp€ct to a parameter,

Ordlnary Dllfertrtlat Equations: la order homogeneous differential equations, 2d order homogeneous
differential equations with constant coeflicients.

Oscillations: Simple harmonic motiorL Differential equation of SHM and its solutions, Kinetic and
Potential Energy, Total Enerry and their time averages, Damped oscillations.

Unit - 2 Number of lectures = 13 Title of tte unit: Laws of Motlon

Laws of Motion: Frames of referenc.e, Newton's Laws of motion, Dynamics of a system of particles,
Centre of Mass.

Mometraum rnd Energr: Cons€rvation of mom€nturq Work and enerry, Conservation of energl,
Motion ofrockets.

Rotstion.l Motion: Angular velocity and angular momentun, Torque, Conservation of angular
momentum,

Grrvitstlon: Newton's Law of Cravitation, Kepler's Laws (statement only), Satollite in circular orbit
and applications, Geosynchronous orbits, rrVeighdessness, Basic idea ofglobal positioning system (GPS),

Unit - 3 Number of lectures = l3 Tltle ofthe unit ElasticiB

Elostlcity: Hooke's law - Stess-strain diagram - Elastic moduli-Relation between elastic constants -
Poisson's Ratio-Expression for Poisson's ratio in terms ofelastic constants - Work done in shetching and
worft done in twisting a wire - Twisting couple on a cylinder

Unit - 4 Number of lecturca = 13 IitE ofthc unla: Specirl Theory ofRelativity

Special Theory ofRelativity: Constancy ofspeed of light, Posnrlates ofSpecial Theory of Relativity,
Length contraction, Time dilation, Relativistic addition of velocities.
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12. Books Recommended

l. University Physics, FW Sears, MW Zemansky and HD Youngl3/e, 1986, Addison-Wesley

2. Mechstrics Berkeley Physics coruse,v,l: Charles Kifiel, et, Al,2007, Tsta McGraw-Hill,

3. Physics - Re€nick, Halliday & Walker 9/e, 2010, Wiley

4. Engineering Mechanics, Basudeb Bhattachsrys, 2d edn,, 2015, Oxford University Press

5. University Physics, Ronald Lane Reese, 2003, Thomson BrookdCole,



r

a
a
o
o
o
o
o
o
o
o
a
o
o
o
o
o
o
o
o
o
a
o
o
o
a
a
o
o
o
o
o
o
o

o
o
o

l. Name ofthe llcDorlment: Physlcs

2. Coune Ntmc Mechanics Lab L T P

3, Course Code 09010114 0 0 4

4, Typc ofCoursc (use tlck merk) DSE O AEC O SEC O oE0
5. Pre-requisite

(if rDy)
6. Frequency
(use tick mmks)

Even Q odd (o Either
Sem 0

Every
Sem Q

7. Totrl Number oflectur€s, Tutorirlc, Pncticel
Lecturer - 0 Tutorials = 0 Practical - 40

E. Coume Descrlption:

The experiment has been designed in such a way the studut can measure distance upto micrometer
scale, can determine elastic constant of different materials urd calculate moment of inertia ofregular and
inegular bodies.

9. Course Obiectives:

10. Course Outcomes (COs):

After sucressfi.rl completion ofthe course, students will be able to veriry

L The theoretical formulas by performing experiment

2. Demonstrate the practical application ofproperties ofmaterials eto. in actual practice

11. List of ExoerimenB

l. Moment oflnertia ofa fly-wheel.

2. M.I. ofan irregular body using a torsion pendulum.

3. Surface Tension by Jeager's method.

4. Young modulus by bending ofbeam.

5. Modulus of rigidity by Maxwell's needle.

6. Elastic constants by Searle's method.

7. Viscosity ofwater by its flow thxough a uniform capillary tube.

8. Thermal conductivity ofa good conductor by Searle's method.

9. Mechanical equivalent ofHeat by Callender's and Bame's method,

10. 'g' by Bar pendulum.

12. Book Recommended

1. Advanced Practical Physics for students, B.L.Flint and H.T.Worsnop, 1971, Asia Publishing House.

2, Advanced level Physics Practicals, Michael Nelson and Jon M. Ogbom, 46 Edition, reprinted 1985,

Heinemann Educational Publishers.

3. Engineering Practical Physics, S.Panigrahi & B.Mallick,2015, Cengage Leaming India Pvt. Ltd.

4. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, I lu' Edition, 201l, Kitab Mahal,
New Delhi.

q v;- L#'

Core ({)

The aim of this paper is that the student performs the experiment based on the description and calculates
the results. Compare the result with the standard value wherever applicable and know how to calculate
different type oferrors also he/she understand how the theoretical concepts are verified experimentally.
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1. Name of the rtment:
L T P2. Coune Name and

09010212 4 0 03. Course Code
4. ofCoune use tick Core

5. Pre.requisite
(ifany)

6. Frcquency
(use tlck

0
(, 0

7, Totrl Number of PracticalT
Tutorisls = 0 Practicsl = 0Lectures = 52

8. Course

The course will teach about the vector analysis of electic field and magnetic field , integral and
differential form of Maxwell equations and elechomagnetic wave propagation.

9, Courrc

10. Courue Outcomes (COs):

After successful completion ofthis course, students will have understanding of

l. basic principle of electricity and magnetism, and their everyday life applications

2. propagation of electromagnetic radiation in different medium like yacuum, isotopic dielectric
medium etc.

11. Unlt wise detailcd cona€nt
Unit-l Number oflectures = 13 Title ofihe unit: Vector

Review of vector algebra (Scalar and Vector product), gradient, divergence, Cud and their significance,
Vector IntEgration" Line, surface and volume integrals of Vector fields, Gauss{ivergence theorem a:rd
Stoke's theorem ofvectors (statement only)

Utrit - 2 Number of lectures = 13 Title of the unit Electrostrtics

Elechostatic Field, electric flux, Gauss's theorern of electrostatics, Applications of Gauss theorem-
Electric field due to point charge, infrrite line of charge, uniformly charged spherical shell and solid
sphere, plane charged sheet, charged conductor, Electric potential as line integral ofelectric field, Enerry
per unit volume in electrostatic field, Dielectric medium, Polarisatiorl Displacement vector, Gauss's
theorem in dielectrics, Parallel plate capacitor completely frlled with dielecbic,

Number oflectur€s = l3 Title ofthc utrit:

Magnetostatics: Biot-Savart's law & its applications- straight conductor, circular coil, solenoid carrying
currenl Divergence and curl of magnetic field, Magnetic vestor potentia[, Ampere's circuital law,
Magnetic properties of materials: Magn*ic intensity, magnetic inductioru permeability, magnetic
susceptibility, Briefintroducion ofdia-, para-and ferro-magnetic materials,

Elechomagnetic [nduction: Faraday's laws of electomagnetic induciorU Lenz's law, self and mutual
inductancq L ofsingle coil, M of two coils, Energr stored in magnetic field.

Uuit - 4 Number of lectures - 13 Tltlc of thc unlt: Mrxwell's €quations rnd
wave tion

Equation of continuity of current, Displac.ement current, Ma:rwell's equations, Poy ing vector, eners/
density in eleclxomagnetic field, electromagnetic wave propagation through vacuum and isotropic
dielectric medium, transverse nahre ofEM waves, polarization.

IIIIREI
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DSE i AEC sEco loE o
Even ('.l)

To impart knowledge about electrostatics, magnetism, and Msxwell's equations and their practical
applications.

9
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12, Book Recommended:

l. Elec'tricity aud Magnetisn, Edward M, Purcell, 1986, McGraw-Hill Education

2. Electricity and Magnetisn, J,H, Fewkes & J, Yarwoo4 Vol, I, 1991, Oxford Univ, Press

3. Electricity and Magnetim, D C Tayal, 1988, Himalaya Publishing House

4. University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole

5. DJ, Giffiths. Introduction to Blectrodynamiss. 3rd Edn" 1998, Beniunin Cummings
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1. Nrme of the rtment:
L T P2. Counse Name and

Lab
09010213 0 0 43. Course Codc

4. ofCounse use tick m Core DSE AEC SEC OE
Even ( odd 05, Prerequisite

(ifany)
msrl$

6. Frequeucy
(usc tlck

7. Total Number of Lcctu T Practicsl
Lecturei = 0 Tutorials = 0 Practlcal = 40

E. Course Desc

Experiments include the findamental characteristics ofDC power supply, RC coupled amplifier,
Melde's experiment, electronic voltmeter, compound pendulum etc.

9. Courso

To understand the worldng principles of differurt types of hansistom and diodes like JFET, MOSFET,
LED urd Photo diodes and impl€ment th€m inlo practically working equipment which are helpful in our
daily life.

10. Course Outcomes (COo):

After successful completion ofthe course, students will b€ eble to:

l. Apply the concepts of basic electonic devices to design various electronic circuits.

2. Und€rstud opemtion ofdiodes, hansistors in order to design basic circuits.

3, Measure the oscillations of a mass under different combination of springs.

11. Lbt of

L To draw common base and common emitter characteristics ofa transistor and calculate transistor
and calculate transistor characteristics parameters.

2. To study the ripple factor in a D.C. power supply.

3. To draw frequency response curve oftransistorised R.C. coupled amplifier.

4. To find out the frequency ofa tuning fork by Melde's experiment.

5. Study ofseries and parallel resonance circuits.

6. Electronic Voltmeter measurement ofpeak, average & R .M.S, values ofsignal.

7. Study ofvoltage doubler and hippler circuits.

8. Study ofa compound pendulum.

9. Study ofoscillations ofa mass under different combinations ofsprings.

10. Study ofoscillations under a bifilar suspension.

12. Book Recommended:

ryry

P

\)'J/ 9\.<

l. Advanced Practical Physics for students, B.L.Flint & H.T.Worsnop, 1971, Asia Publishing House.

2. A Text Book of Practical Physics, Indu Prakash urd Ramalaishna, I 16 Editiorl 2011, Kitab Mahal,
New Delhi.

3. Engineering Practical Physics, S.Panigrahi & B,Mallick20l5, Cengage Leaming India h/t. Ltd.
4. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4s Edition, reprinted 1985,

Heinemann Edusetional h.rblishers
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l. Namc ofthe DeDrrtment: Physics
2. Courgc

Name
Therrnal Physics
and Statistical
Mechanics

L T P

03. Coune Code 09010312 4 0

Corc DSE 0 AEC O sEc 0 oE04. Type of Course (usc tlck msrk)
5. Pre-requisite

(lf any)
6. Frequency

(use tick
marks)

Even Q odd ({) Either
Sem 0

Every
Sem 0

7. Totsl Number of lrctures, Tutorials, Practicrl
Lcctrr€c = 52 Tutorisls = 0 Prrctlcrl = 0
E, Course Descrlption:

The course will deepen your understanding of basics of thermodynamic principles, thermodynamic
potentials, and th€ kinetic theory ofgases.

9. Course Obiectives:

10. Course Outcomcs (COs):

After completion ofthis course, students will have understanding of

L different laws ofthermodynamics and their practical applications

2, Maxwell's law ofdistribution ofvelocities, conduction and diffirsion phenomenon etc.

3. Fermi-Dirac distibution law, elechon gas, Bose-Einstein distibution law, photon gas and comparison

of their statistics

11. Unlt wlse detailed conlent
Unit-l Number of l€ctures = 13 Title ofthe utrit: Thermodynamic Description of slNstcm

Zeroth Law of thermodynamics and temperahfe, First law and intemal energr, conversion of heat into
work, Various Thennodynamical Processes, Applications of First Law: Work Done during Isothermal
and Adiabatic Processes, Reversible & irreversible pmcesses, Second law & Entropy, Camot's cycle &
theorem, Entropy changes in reversible & irreversible processes, Enhopy-temperah[e diagrams, Third
law of thermodynamics, Unattainability of absolute zero.

Unit - 2 Number oflectures = 13 Title ofthe unit Thermodynrmlc Potentials

Enthalpy, Gibbs, Helmholtz and Intemal Enerry fimctions, Maxwell's relations & applications - Joule-
Thompson Effect, Clausius-Clapeyon Equation, Expression for (Cp - Cv), Cplcy, TdS equations.

Unlt - 3 Number oflectures = 13 Title of the unit: Kinetic Theory of Gsses

Unit - 4 Number of lectures = 13 Title ofthc unia: Ststisticsl Mechsnlcs

Phase space, Maffostate and Micrcstate, Entropy snd Thennodynamic probability, Maxwell-Boltanann
law - distribution of velocity - Quantum statistics - Fermi-Dirac distribution law - electron gas - Bose-
Einstein dishibution law - photon gas - comparison ofthree statistics.

\

\tt// I

To study the different laws of thermodynamics and theh practical applications, basics of law of
equipadition of enerry and its applications to specific heot of gases such as monoatomic and diatomic
ga.lies,

Derivation of Maxwell's law of distribution of velocities and its experimental verification, Mean free
path (Zeroth Order), Transport PhenomCna: Viscosity, Conduction and Diffirsion (for vertical case), Law
of equipartition ofenogr (no derivation) and its applications to specific heat ofgases; mono-atomic and
diatomic gascs.
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12. Boola Recommended:

l. Thermal Physics, S, Garg & Bansal and C, Ghosh, 193, Tata Mccrraw-Hill,

2. A Treatise on Heat, M€gbnad Saha, and BN, Srivastava" 1969, Indian Press,

3. Thermodynamics, Enrico Fermi, 1956, Courier Dover Publications,

4. Heat and Therrnodynamics, lvlW,Zemaslry and & Dit[nan, I 98 I , McGraw Hill

5. Thermodynamics, Kinetic theory & Statistical thermodynamics, F,W,Sears & G,L,Salinger, 1988

6. Univosity Physics, Ronald Lane Reese, 2003, Thomson BrookdCole,

7. Thennal Physics, A, Kumar and SP, Tanoja, 2014, R, chsnd Publications
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l. Name ofthe Depsrtmentr Physics
T PThermal Physics

and Statistical
Mechanics Lab

2, Course Name

0 03, Coune Code 090103 l3
oE0Core ('rl; DSE 0 AEC O sEc 04. Type ofCourse (use tick mark)

6, Frequency
(use tick
marks)

Even Q odd (.I) Either
Sem Q

Every Sem
(,

7. Totll Numb€r of Lecturts, TutoriS! l1qSliSd
Practicel = 40Tutorirls - 0Lectures = 0

8, Course Description:

The experiment has been designed in such a way the student can learn about thermo-electric effect,
conduction ofheat through metals and use of potentio meter fore calibration etc.

9, Course Obiectives:

To understand the working principles ofthemrocouples and various effests associated with thermocouple.
Also they will leam about the various processes oftransmission heat and basie principle of
themrodynamics

10. Course Outcomec (COs)l

After successflrl completion of th€ oourse, students will be able to

L Apply the concepB ofbasic th€rmodynamic principle to design the different type's thermocouples for

daily life applications such as I reAigerstor, cooling etc.

2. Undcrstond the meghanism of flow ofheat through differcnt medium.

. To study the variation ofthermo emfacross two junction ofa thermo couple with temperature.

To determine the coefficient ofthermal conductivity ofcopper by Searl's apparatus.

To determine mechaaical equivalent of heat by Callender and Barne's constant flow method.

Determinahon of wave length of Na light and the number of lines per centimeter using a diftaction
glating.

Calibration of a thermocouple by potential meter

Wavelength by Newton's Rings.

Resolving power of telescope.

Comparison ofllltuninating Powers by a Photometer.

Measuement of(a) Specific rotation (b) concentration ofsugar solution using polarimeter.

10, Ordinary and extra ordinary reftactive indices for calcite or quartz

I
2

3

4

5

6

7

8

9

l2.Book Recommcnded

l. Advanced Practical Physics for studenb, B.L.Flint & H.T.Worsnop, 197I, Asia hblishing House.

2. A Text Book of Practical Physics, Indu Pralash and Ramakrishna, i 1t Edition, 201l, Kitab Mahal,
New Delhi.

3. Engineering Practical Physics, S,Panigrahi & B,Mallictq20l5, Cengage Lcaming India Pw. Ltd.

4. Advanced tevel Physics Practicals, Michael Nelson and Jon M. ogbom, 4t Edition, reprinted 1985,
Heinemann Educational Publishers r _

L

4

5. Pre-requisite
(ifany)

ll. Lbt of Erpcrlments
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l. Name of the Dcprrtmcnt: PhFics
T PWaves and

Optics
L2. Course Name

0 03. Cour.se Code 09010410 4
oE0Corc (',J) DSE O AECO sEC 04. TYpc ofCourse (use tick mark)

even (g odd 0 Either
Sem Q

Every
Sem Q

5. Pr+,rtqulrltc
(lfany)

6. Frequcncy
(use tlck
marks)

7, Totrl Numb€r of Lectures' Tutorials' Practicrl
Tutorigls = 0 Prectical = 0Lectures = 52

E. Coure Descriptlon:

The course will teach about different types of simple harmonic motion and thoir supcrpositioq flow of
fluids, free forced and resonant oscillation and tre phenomenon of inierferencc, diftaction and
poluization.

9. Course Obicctivcs:

To impart lmowledge about harmonic oscillations, aad their superposition, various fluids phenomenon,
propagation of soun4 and different optical phenomenon.

10, Courre Outcom.s (COs):

After completion ofthis course, students will have untlerstanding of

lissajous figures, phenomenon ofviscosity, surface tension, musical notes, acoustics ofbuildings,
interference diftaction and polarization,

11. Unit wise detriled contenl
Unlt-1 Number oflectures - 13 Title of tbe uDit Hormonic osclllations

Superposltlon of Tbo Colllnear Harmonlc oscllhtlons: Linearity and Superposition Principle, (l)
Oscillations having equal &equencies and (2) Oscillations having different frequencies @eats),

Superposition of TSo Perpendicular Harmonlc Orclllatlons: Graphical and Analytical Methods,
Lissajous Figures with equal an unequal frequency and their uses.

Wsves Motlon- General: Trarsverse waves on a sting Travelling and standing waves on a string,
Normal Modes of a shing, Group velocity, Phase velocity, Plane waves, Spherical waves, Wave
intensiB,

Sourd: Simple harmonic motion - forced vibrations and resonance - Fourier's Theorem - Application to
saw tooth wave and square wave - Intensity and loudness of sound - Decibels - Intensity levels - musical
notes - musical scale, Acoustics of buildings: Revoberation and time of reverberation - Absorption
coefficient - Sabine's formula - measurement of reverberation time - Acoustic aspects of halls and
auditoria.

Unit - 2 Number of lcctures = 13 Title ofthe unit: Fluids

Fluids: Surface Tersion: Synclastic and anticlastic surface - Excess of pressure - Application to
spherical and cylindrical drops and bubbles - variation of surfrce tension with temperatue - Jaegar's
method, Viscosity: Viscosity - Rate flow of liquid in a capillary tube - Poiseuille's formula -
Determination of coefficient ofviscosity ofa fiquid - Variations ofviscosity ofa liquid with temperahue
lubrication, Physics of low pressure - production snd measurement of low pressure - Rotary pump -
Diffrxion punp - Molecular pump - Knudsen absolute gauge - penning and pirani gauge - Detection of
leakage.

Unlt - 3 Number of lecturcs = 13 Tltle of the unll: Wrve Optics

Wavc Opthr: Electomagnetic nahro of light, Definition and Propedies of wavo fronl, Huygens
Principle

I
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Interf€rrnce: Interferencc: Division of amplitude and division of wavefront, Young's Double Slit
experiment, Lloyd's Miror and Fresnel's Biprism, Phase change on reflection: Stokes' treatment,
Interference in Thin Films: parallel and wedge-shaped frlrns, Fringes of equal inclination (Haidingo
Fringes); Fringes of equal thickness (Fizeau Fringes), Newton's Rings: measurement ofr avelength and
refractive index.

Micbelson's ltrterferometer: Idea of form of fringes (no theory needed), Determination ofwavelength,
Wavelength difference, Refractive index and Visibility of fringes,

Unlt - 4 Number of lectures = 13 Title ofthe unit: Diffraction ard Polarization

12. Books Recommended

i . Fundamentals of Optics, F A Jenkins and H E White, I 976, McGraw-Hill

2. Principles of Optics, B,K, Mathur, 1995, Gopal hinting

3 . Fundamentals of Optics, H,R, Gulati and D,R, Khann4 I 99 I , & Chand Publication

4. University Physics, FW Sears, MW Zemansky and HD Young 13/e, 1986,

Addison-Wesley.

Dif,raction: Fresnel Diftaction, Fraunhofer diftaction: Single slit, double Slit Mnlfiple slits &
Diftactiongrating, Resolving and Dispersive Power of grating.

Polarization: Transverse nahre oflight waves, Plane polarized light - production and analysis, Circular
and elliptical polarization
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l. Ncme ofthe Dcpsrtment: Physics
T P2. Course Nrme Waves and

Optics Lab
L

40 03. Course Code 09010411
AEC O sEc 0 oE0Core DSE 04. Type ofCourse (use tick mark)

Evcn (.J) odd 0 Every
Sem 0

6. Frequency
(use tick
mrrks)

5. Pre.rcquisite
(if any)

7. Total Number of L€ctures, Tutorlals' Practicrl
Tutorids = 0 Pracdcal = 40Lecturts = 0

E. Course Dcscriptlon:

In this paper the experiments based on a theoretical concepts of light has been introduced such as

determination ofwavelength by Biprism, Newton's ring and Sratings.

9, Course Obiectives:

To undentand the working principles ofvarious inshuments such as spectrometer, tclescope, laser and

their usc in determination ofphysical quantities like wavelength, refractive index and resolving power.

10, Coursc Outcomes (COs):

After performing these experiment, students wi[[ be able !o implernent and demonstrate the use of optical
instruments , indetennination ofvarious physical quantities related to light and rnaterials

11. List of Erperimorts

L Wave length of Sodium Iight by Fresnel's biprism.

2. Velocity of ultrasonic waves by grating formation in CCl4,

3. Diameter of Lycopodium powder particles by Carona rings.

4. To study double slit interference by He-Ne laser.

5. Diameter of a thin wire by diffi'action method (using He-Ne Laser).

6. Young's modulus by Newton's Rings method.

7. Resolving power ofa prism.

8. Thickness ofa thin plate using air wedge.

9. Resolving Power ofplane transmission grating.

10. Rydberg constant by Hydrog€n gas spectrum.

12. Book Recommended:

l. Fundamentals of Optics, F A Jenkins and H E white, 1976, McGraw-Hill

2. Principles ofOptics, B.K. Mathur, 1995, Gopal Printing

3 . Fundamentals of Optics, H.R. Culati and D.R. Klanna, I 99 I , R. Chand Publication

4. University Physics. FW Sears, MW Zemansky and HD Young 13/e, 1986, Addison-Wesley

Either
Sem 0
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1. Name ofthe DeDrrtmcnt Physics
T PSolid State

Physics
L

0 00901051 I 43. Course Code
sEc 0Core Q DSE

(0
ABC 0,1, Type of Coune (use tlck mrrk)

Even Q odd ({) Either
Sem 0

Every
Sem 0

5, Pr+rcquklte
(lf ery)

6. Frequency
(use tick marks)

7. Totsl Number of Lectures' Tutorlals' Practical
Practical - 0Tutorirls = 0Lectures - 52

8. Course Description:

This course will deepen your understanding of the different types of crystal structures and that will help
you to analyse the electrical, mechanical, optical, and magnetic properties ofthe solids.

9. Coursc Oblectlves:

l. To study the basics ofcrystallography

2, To study the basic oforigin ofburd gap in different types ofsolids
3. To analyse the electrical and th€rmal properties ofmetals

4. To rmderstand the diamagnetic, paramagnetic and ferromagnetic properties ofthe materials

5. To get familiar with superconducting phenomenon and its applications.

10. Coursc Outcomes (COs):

After successful completion ofthe course, students will
1. have a basic lmowledge of crystal systems and spatial symmetries

2. understand the concept ofreciprocal space and be able to use it as a tool to know the significalce of
Brillouin zones

3. be able to calculate thermal and elecaical properties in the free-elechon model

4. know the fundamental principles ofsemiconductors, including pn-junctions, and be able to estimate
the charge carier mobility and density

5. know basic models ofmagnetism

6. be able to outline the importance ofsolid state physics in the modem society

11. Unit wise detailed content
Unit-l Numb€r of lectur€s = l3 Title ofthe unit: Crystal Structure

Unit - 2 Number of lectures = 13 Title of the unit Maqnetic Properties of Matter

Magnetic Propcttles of Matter: Dia-, Para-, Ferri- and Fenomagnetic Materials, Classical Langevin
Theory of dia - and Pafamagnetic Domains, Quanhun Mechanical Treatment of Pararnagnetism, Curie's
law, Weiss's Theory of Feromagnetism and Ferromagnetic Domains, Discussion of B-H Ctrve,
Hysteresis and Enerry Loss.

Unit - 3 Number of lectures = 13 Titlc of th€ unit Dielectric Properties of Materials

Dlelectrlc Propertles of Moterbls: Polarization, Local Electic Field at an A!om, Depolarization Fiel4
Electric Susceptibility, Polarizability, Clausius Mosotti Equation, Classical Theory of
ElectricPolarizability, Normal and Anomalous Dispersion. n

\"^'fu I

2. Courrc Nema

oE0

Crystsl Structurr: Solitls: Amorphous and Crystalline Materials, Lattice Translation Vectors, Lattice
with a Basis - Cenhal and Non-Cenhal Elements, Unit Cell, Miller Indices, Reciprocal Lattice, Tlpes of
Lattices, Brillouin Zones, Diffraction of X-rays by Crystals, Bragg's Law.

Elem€ntary Lf,ttice Dynsmica: Lattice Vibrations and Phonons: Linear Monoatomic and Diatomic
Chains, Acoustical and_Optical Phonons, Dulong and Petit's Law, Einstein and Debye theories of
specific heat ofsolids, T' law
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Unit - 4 Numbcr of lecaures - 13 Tltle ofthc unl* Elcmcntary bend theory rud
superconducthdty

Elementrry band theory: Kronig Penny model, Band Gaps, Conductors, Semiconductors and insulaton,
P and N type Semiconductors, Conductivity of Semiconductors, mobility, Hall Effect, Hall coeflicient,

Superconductiyity: Experimental Results, Critical Temperatue, Critical magnetic field, Meissner effect,
Type I and type II Superconductors, London's Equation and Penetration Depth, Isotope effect.

12, Books Recommerded

t, Introduction to Solid State Physics, Charles Kittel, 86 Ed,, 2004, Wiley India Pvt, Ltd,

2. Elements ofSolid State Physics, J,P, Srivastava,2d 8d,,2006, Prentice-Hall oflndia

3. Introduction to Solids, Leonid V, Azarofi 2004, Tata Mc-Graw Hill

4. Solid State Physics, Neil W, Ashcroft and N, David Mermin, 1976, Cengage Leaming

5. Solid State Physics, Rita John, 2014, McGraw Hill

6. Solid-state Physics, [I,Ibach and H Luth,2009, Springer

7. Elementsry Solid State Physics, l/e M, Ali Omar, 1999, Pearson India

8. Solid State Physics, M,,{, Wahab, 201l, Narosa Publications

*v



l. Name ofthe Depsrtment: Physlca
2. Cource Nrme Solid Stat€

Physics Lab
L T P

3. Course Code 09010512 0 0 4

4. Type ofCoune (use tick mark) Core Q DSE AEC 0 SEC O oE0
5. Prs,requklto

(trany)
6. Frequelcy

(u!c thk
mrrkr)

Even Q odd (.J) Eitho
Sem 0

Every
Sem Q

7. Totrl Number of Tutorials, Practlcal
Lcctur$ = 0 Tutorials = 0 Practlcsl = 40
8. Cours: Descriptlon:

Expcriments include the fi.rndamental ofmaterials used in making solar cell, serniconductor diodes, laser
diode etc.

Course Objectlves:

To understand the working ofsolar ce[[, semiconductor diode laser diode etc. and application oftheir
characteristics in making solid state devices.

10, Course Outcomes (COs):

After performing the experiment, the student will be ablo to convert solar enerry into electical enerry
using solar cell, laser diode and design circuits rectifier, amplifier etc.

11. Llst of Erperlments

l. Verification of inverse square lawby photo-cell.

2, To study the characteristics ofa solar cell.

3. To draw forward and reversed bias characteristics ofa semiconductor diode.

4. Zener Diode voltage regulation characteristics.

5. E.C.E. of hydrogen using Ammeter,

6. Low resistance by Carey Foster's Bridge with calibration.

7. Frequency of A.C. mains and crpacity by electrical vibrator.

8. Frequency of A.C. mains by sonometer using an elechomagnet.

9. Measurement ofangle dip by earth lrductor.

10. High resistance by substitution method.

l. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia publishing House.

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogbom, 4s Edition, reprinted 1985,
Heinemann Educational Publishen

3. A Text Book ofPractical Physics, Indu Prakash and Ramaldshna, l16Ed.,20ll, Kitab Mahal, New
Delhi

4. Elements of Solid State Physics, J.P. Srivastava,2d Ed.,2006, hentice-Hall oflndia
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12. Book Recommcnded:

**'
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rtment:1. Nrme ofthe

Laser

Atomic,
Molecular and

L T P2. Coulge Nrme

3. Course Code 09010513 4 0 0

4, ofCoul3e use tick Core DSE SEC

5. Pr+requlslte
(lf ary)

6. Frcquency
(use tlck

Even Q ( Either
Sen 0

Every
Sem 0

7. Totrl Number of Lectu Practlcsl
Lecturrs - 52 Tutorirls = 0 Practical = 0
8. Course

Atom and molecule are the fundamental unit for all matters in universe. Matter, whatever the states, is
made of atoms. The properties of all matters are govemed by the electronic structure of atom and
molecule. They have individual properties like electonic, magnetic and optical properties, which are
quite different fiom the collective properties of matta made of atoms and molecules. This course will
enlighten the *nowledge ofatoms and molecules and build up the pre-requisite lmowledge for all science
and engineering field.

9. Courcc

l. Comparing between atomic emission spectroscopy and atomic absorption spectroscopy; Optical
spectoscopy, Atomic spectrum.

2. Molecular spechoscopy.

3. Theory ofmagnetic enerry, Anomalous Zeeman's effect and Landue splitting. factor.

4. Working principle of different tlpes of laser and its applications.

10. Course Outcomes (COs):

l. State and explain the key properties ofmany elechon atoms and the importance ofthe Pauli
exclusion principle

2. Explain the observed dependence of atomic spechal lines on externally applied electric and magnetic
fields

3. State andjusti$ the selection rules for various optical spectroscopies in terms ofthe symmetries of
molecular vibrations

11, Unit wlse detriled contcnt
Unit-l Number of lectur€s = 13 Title of the utrit Atomic

Basic concept of atom model and need of yector atom model, Vector atom model, Quantum numbers
associated with vector atom model, Penehating & non- penetrating orbits, Alkali spectra (Desoiption),
Spectral lines in different series ofalkali specha, Spin orbit interaction and doublet term separation, LS
coupling and jl coupling description, Expression for interaction energr in LS coupling, Expression for
interaction enerS/ in jj coupling.

Unlt - 2 Number of lecturcs = 13 Title of thG utrit: Molecular

Unit - 3 Numbcr of lectures = 13 ofth€ unlt Baslcs of hsers

*r^9- >

AEC O oEo

Normal Zeeman effect, Anomalous Zeeman Effect, Zeeman pattem ofDr and D2lines ofNa atom,
Paschen Back effect ofa single valance electron system, Weak field Stark effect of H-atom, Discrete set
of el€ctronic energies of molecules, Quantization of vibrational energies, Quantization of rotational
energies, Raman effect (Quantitative Description), Stokes and Anti-stokes lines.

Main feattues of Laser (Directionality and Intensity), Main features of Laser (Monochromaticity and
Coherence), Einstein coefficients urd possibility of amplification, Momentum transfer & life time of a
level absorptio4 Kinetics ofoptical, Laser pumping. ,/-

Highlight
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Title of thc llnlt \lYorking of lasersUnit - 4 Number of lectures = 13

RUBY Laser (Principle, construction & working), He-Ne Laser (Principle, constsuc{ion & working),
CO2 Las€r (Principle, construction & working), Semiconductor Laser (Principle, construction &
working), Application oflaser in the field of medicine and industry.

12. Books Recommended

l. Jain, V,K, Introduction to Atomic and Molecular Spectroscopy, New Delhi: Naros4

2. White, H,B, Inhoduction to Atomic Spectra,

3. Herzberg, G, Atomic Spectra,

4. Herzberg, G, Molecular Specha and Molecular Structure,

5. Banwell, Colin N, and Elaine M, McCash, Fundamentals of Molecular Spectroscopy,

6. Thiagrajan and Ajay Chatak, Lasers, Theory and Applications, 2nd ed,

7. Laud, B,B, Laser and Nonlinear Optics, 2nd ed,

8. Pedrotti, Frank L, and Lens S, Pedrotti, Inhoduction to Optics, New York: hentice-Hall, 1987

\-+'
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l' Name ofthe DeDartment Physics
L T P2, Course

Neme
Atomic, Molecular and
Laser Physics Lab

409010514 0 03. Course
Code

DSE AEC O sEc 0 oE04, Type of Course (use tick muk) Core Q
6. Frtquency

(use tlck
marks)

Even Q odd(o Either
Sem Q

Every
Sem 0

5, Pre'requlslte
(ifrny)

7, Totel Number of Lecturrs, Tutorials, Prrctlcrl
Tutorirls = 0 Practical = 40Lectur€s - 0

8. Course Dcscription:

Experiments based on atomic and molecular physics and related topics such as determination of e/m ratio
by Thamson method, basic characteristics of G.M counter etc.

9, Coune Obiestlves:

To leam by performing experiment based on G.M. Counter, cathode ray oscilloscope, spectrometer etc..

10. Cource Outcomer (COs):

After performing thesc q(p€riment students will be able to demorstate the experiment and their
praciical applications.

11. Llst of Erperlments

l. e/m by Thomson method.

2. To draw the Plateau of G.M. Counter

3. To determine the Mass attenuation coefficient by G.M. Counter.

4. Transistor as voltage Amplifier in C-B configuration.

5. Transistor as voltage Amplifier in C-E configuration.

6. Study of B-H Curve by C.R.O.

7. Study ofHanley Oscillator (Calibration of Gang Condenser).

8. Measurement of Enerry Gap of Four Probe Method.

9. Characteristics of PNP hansistor.

12, Book Recommended:

l. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing
House.

2. Advanced level Physics Practicals, Michael Nelson and Jon M, Ogbom, 4ft Edition, reprinted
1985, Heinemann Educational Publishers

3. A Text Book of Practical Physics, Indu hakash and Ramakrishla, l lth Ed., 2011, Kitab Mahal,
New Delhi

4. Elements ofSolid State Physics, J.P. Srivastavq 2nd Ed.,2006, Prentice-Hall oflndia
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1. Nrmo ofthe DeDrrtment: Physics

2, Coursc
Name

History and Philosophy
of Science

L T P

3. Courso
Codc

09010515 4 0 0

4, Type ofCourse (usc tick msrk) Core 0 DSE ({) AEc 0 sEc 0 oE0
5. Pre-

rcquirite
(ifany)

6, Frequency
(use tick
marls)

Even 0 odd ("I) Either
Sem Q

Every
Sem Q

7. Total Number of Lecturcs, Tutoriols, Proctical
Lectures = 52 Tutorials - 0 Practical = 0

8. Course Descdption:

The courso will toach about historical development ofscienco and asgociotcd philosophical congepts.

9. Course Obiectives:

To mderstand about the views of different philosopher about the science and iB development

10. CoUr'G Outcomes (COs):

After completing this sourse Students will able to lnow the names ofdifferent philosopher and scienctis
who contributed in the development ofscience and also they will understand the conceptual development

ofscience by criticism and hypothetical consideration

ll, Unit wise detoiled content
Unlt-l Number of lectures = 13 Title ofthe unlt: Development ofsclence

The history ofthe development of science can affect our view of science and the philosophy of science,
Present-day histories of lcrowledge and science describe the origins of science as exclusively Westem,

Critiques of such histories are available, Adequate histories of science in Chinq India, Africa, South
American (Maya), Iran, Arabia, Korea, etc,, are now readily available, These accounts suggest major
original scientific activity in several ofthese countries and continents.

These scientific contibutions will be discussed tluough specific instances, ideas or

techniques originating from different parts ofthe world:

a) Gun powder and Chinese science

b) The printing press and Korea

c) Arithmetic, algebra, trigonometry, calculus and probability from hdia

d) The calendar from Mayan civilization

e) Geometry from EEI?I

f) The House of Wisdom (Baghdad)

g) The Hospital (Jandishapur/Iran)

h) The Alkashi Observatory from Samarkhsnd and its influence

The dissussions will examine origins and hansmissions ofkey scientific ideas and inventions across
continents including geometry and emphasizing the Indian achievements in science, especially
achievements in mathematics, astronomy, and medicine.

Unit - 2 Number oflectures = 13 Tltl€ ofthe unlt: Primsry. secondsry atrd t€rthry sources

Primary, secondary and tertiary sources, What kind of source is Wikipedia? Can one easily correct
Wikipedia? Examination of the history of science in school texts and evidence for it, Is the claim of
Greek origins of mathematics and science sustainable? Primary evidence for Euclid, Claudius ftolemy,
Archimedes, Eratosthenes, Aristotle, Case of "$rthagorean" proposition in Egypt, Iraq, and India, Greek

"Yy
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calendars, How could the Greeks have done science without knowledge of arithmetic? How history was

churchified during the Cnrsades, Transmission of knowledge and its appropriation, Case of Toledo and

the beginning of Westem universities, Th€ appropriation of Arabic knowledge the example of
Copemicus, Appropriation of Indian lmowledge, the case of Ptolemy, and tigonometric values, The

navigation problem as the biggest scientific problem in Europe,The case of calculus, Later cases,

vaccination vs inoculation, Recent cases of appropriation'

defects of the Greck and Romanadthmetic and its How thry areand Roman

Tltl€ ofth! uDlt: Basic conceptc ofoclcnca.worklngUnlt - 3 Number of lccturcr = 13

Basic concepts of science-working including testsbility, Popper's criterion and experimental methods,

Examples of experimental methods and challenges to superstition in Indian tradition, Payasi, Lall4
Vateshwar with examples fiom various traditions will be discussed including various strategies and tricks
relied upon by scientists to avoid testing or to resist testability, This discussion will enable the students to
understand the differenc.e between science and non-science,Why is mathernatics metaphysics? Indian
ganita vs Western mathematics, Plato's religious philosophy of mathematics as a means of arousing the
sou[, The rejection ofthe empirical in the church theology ofreason and its relation to the rejection ofthe
empirical in present-day philosophy of formal mathematics, Does this add to the practical value of
mathemalics? The practical philosophy of math in sulba sutra and Aryabhata, Zeroism.

Examples oftestability in science: the round earth versus flat earth theory and measurement ofthe earth's
size, ShJdents will experiment to measure the circumference of the earth, Summarise the discussion on
moving earth, including Galileo.

Example for discussion ofscience as inference: Length ofthe day, Summarise the discussion.

Title ofthe unit Genenl populrr discussionUnit - 4 Nunber of lectures = 13

As a general popular discussion in terms of its relevance to their own lives, the ethics of science will
enable students to voice their opinions on the remaking ofthe world according to science and its n€gative
impacts on the environment as well.

12. Books Recommended

1. Kuhn, T, S, 1957,2003, The Copernican Revolution: Planetary Ashonomy in the Development of
Westem Thought, Cambridge: Harvard University Press,

2. Nasr, Seryed Hossein, 1968, Science and Civilization in Islam, Cambridge: Harvard University Press

3. Needham, J,l98l, The Shorter Science and Civilization in China, Vol, 2 (Abridgement by C,A,
Ronan), Cambridge University Press,

4. Raju, C, K, 2009, Is Science Westem in Origin? Penang: Multiversity and Citizen's
Intemational,Also, Daanish Books, Delhi,

5. Raju C,K, 2012, Euclid and Jesus, krdia, Other India Press,

6. Raju C, K, 2007 Culhral Fourdation ofMathematics, Pearson Longrnar; 2007

7. Alvares, Claude, 1991, Decolonising History: Technolory and Culnre in India, China and the West
1492 to the Present Day, Goa: The Other India Press, lndiq

8. Selin, Helaine (Ed,), 2016, Encyclopaedia of the History of Science, Technolory, and Medicine in
Non-Westem Culhues, Dordrecht: Springer,

9. Dharampal, Indian Science and Technology in the lSth Cenhry, OIP, India

10. Dharampal, The Beautiful Tree, Indigenous Indian Education in th€ Eighteenth Century

I L Broad W, and Wade, N,, Behayers of the Truth: Fraud and Deceit in the Halls of Science, Simon and
Schuster, 1982,

12. James Ceorge, Stolen Legacy: Greek Philosophy is Stolen Eg/ptian Philosophy, 1952, reprint
Classic House Books, New Yorlq 2009, 2016,

13. Salim T,S, Al-Hassani, (2011), ed, l00l Inventions: Muslim Heritage in Our World (2nd ed,),
London:Foundation for Science Technology and Civilization,
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1. Nrme ofthc DeDrrtmont: Physics
2, Course

Nrme
Elements of modem
physics

L T P

3. Course
Code

0901061 l 4 0 0

Core 0 DSE ) AECO sEc 0 oE04. Type ofCourse (usc tlck mark)
5, Pre-requisite

(ifany)
6. Frequency

(use tick
marks)

Even ({) odd 0 Either
Sem Q

Every
Sem Q

7, Totrl Number of Lecturcs, Tutoriah, Pnctical
Tutorlals = 0Lectures = 52 Practicrl = 0

8. Course Dcccriptlon:

The course will includes the planck quantum concepts of particle and wave natues, atomic models,
uncertainty principle, operators, radio activity and nuclear reactions.

9. Course Oblectlves:

The aim of this courso is to mderstand the quantum mechanical view of particle and wave nature,
uncertainty in measuements, certainty and probability in measurernents, source of nuclear energr and
r€lated devices.

10. Couno Outcome (COs):

After completing this course Shrdents will be able to explain the quanhrm mechanical view of particle
and wave natu€, uncertainty in measurements, cedainty and probability in measurements, source of
nuclear enerry and related devicrs.

11. Unit wise dctalled content
UniGl Number of lecorcs = 13 Title ofth€ uDit:

Planck's quantum, Planck's constatrt and light as a collection of photons; Photo-electric effect and
Compton scattering, De Broglie wavelength and mattff waves; Davisson-Germer experiment, Position
measurement- gamma ray microscope thought experiment, Wave particleduality, and Heisenberg
uncertainty principle impossibility of a particle following a trajectory; Estimating minimum enerry of a
confined particle using uncertainty principle; Enerry-time unc€rtainty principle.

Unit - 2 Number of lectures = 13 Title ofthe unit:

Two slit interference nperiment with photons, atoms and particles; linear superposition principle as a
consequenoe; Matter waves and wave amplitude; Schrodinger equation for non-relativistic particles;
Momentum and Enerry op€rators; stationary states; physical interpretation ofwavefunction, probabilities
and normalization; hobability and probability current dersities in one dimension.

One dimensional infuitely rigid box- enerry eigenvalues and eigenfimctions, normalization; Quantum
dot as an example; Quantum mechanical scattering and tunnelling in one dimension - across a step
potential and across I rectangular potential barrier.

Unit - 3 Number of lectures = 13 Title ofthe unit:

Size and shuctue of atomic nucleus and its relation with atomic weight; Impossibility of an elechon
being in the nucleus as a consequence of the uncertainty principle, Nature of nuclear force, NZ graph,
semi-empirical mass formula and binding enerry.

Unit - 4 Number of lectures - 13 Tltle ofthe unit:

Radioactivity: stability of nucleus; Law of radioective decay; Mean life & half-life; c-decay; p-decay -
enerry released, spechum and Pauli's prediction of neutrino; 1-ray emission, Fission and fision - mass
deficit, relativity and generation of energy; Fission - nahre of fragrnents and emission of neuhons,
Nuclear reactor: slow neuhons int€racting with Uranium 235 ; Fusion and thermonuclear reacffns
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1. Nrm. ofthc Deprrtment! Phjtslcs

2. Coursc
Nrme

History and Philosophy
of Science Lab

L T P

3, Coune
Code

09010516 0 U 4

4. Type of Course (uso tick mark) Core Q DSE AEC O sEc 0 oE0
5, Pre'

requisite
(ifuny)

5. Fnqucncy
(usc tlck
merls)

Even Q odd ({) Either
Sem Q

7. Totrl Nunber of Lectures Tutorirls, Practical
Lectures = 0 Tutorials = 0 Practlcrl = 40

8. Course DescrlDtiotr:

Experiments include the Basic concepts of scienc+working including testability, Popper's criterion and

experimental methods.

9. Course Obiectivrs:

To uderstand the Basic concepts of science-worting including testability, Poppels criterion and

experimental methods etc.

10. Course Outcomes (COs):

After successftl codpletion ofthe course, students will be able to implement the basic conc€pts of
science-working including testability, Popper's criterion and cxperimeirtal methodg in practical life.

11. Llst of Expcrim€trts

Basic concepts of science-working including testability, Poppels criterion and experimental methods,
Examples of expoimental methods and challenges to superstition in Indian tradition, Payasi, Lall4
Vateshwar with examples from various haditions will be discussed including various strategies and
tricks relied upon by scientists to avoid testing or to resist testability, This discussion will enable the
students to understand the difference between science and non-science. And other experiments related to
history and philosophy of science,

12, Book Recommended:

l. Kuhn, T, S, 1957/2003, The Copemican Revolution: Planetary Astronomy in the Development of
Westem Thought, Cambridge: Harvard University Press,

2. Nasr, Seyyed Hossein, 1968, Science and Civilization in lslam, Cambridge: Harvard University
Press,

3. Needham, J,l98l, The Shorter Science and Civilization in China, Vol, 2 (Abridgement by C,A,
Ronan), Cambridge University Pr€ss,

4. Raju, C, K, 2009, [s Science Western in Origin? Penang: Multiversity and Citizen's
Intemational"Also Daanish Books, Delhi,

5. Raju C,K, 2012, Euclid and Jesus, Lrdia, Other Iadia Press,

6. Raju C, K, 2007 Cultural FoundatioD ofMathematics, Pearson Longman, 2007

7. Alvares, Claude, 1991, Decolonising History: Technology and Culture in India, China and the West,
1492 to the Present Day, Goa: The Other India Press, Indi4
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12, Boola Recommended

1. Conc.epb of Modern Physics, Arthur Beiser, 2009, McGraw-Hill

2. Modem Physics, John & Taylor, Chds D, Zafiratos, Michael A,Dubsonl009, PHI Leaming

3. Six Ideas that Shaped Physics: Particle Behav€ like Waves, Thomas A, Moore, 2003, McGraw Hill

4. Quantum Physics, Berteley Physics Coul3e vol,4, E"tt wiclmsn, 2008, Tata McGraw-Hill Co,

5. Modem Physics, H"A, Senvay, CJ, Moscs, and CA,Ir{oyer,2005, Cengage Leaming

6. Modern Physics, G, Kaur and G,R, Piclaell, 2014, McGraw Hill. 
-A---
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1. Nsme ofthe Deprrtment: Physics

2. Courcc
Nsme

Elements of modem
physics Lab

L T P

3, Course
Code

09010612 0 0 4

4. Type of Coune (uso tlck mrrk) Core 0 DSE AEC 0 sEc 0 oE0
5, Pre-requisite

(if rny)
6, Frequency

(uee tick
mrrks)

({
Even odd 0 Either

Sem Q

Every
Sem Q

7. Total Numbqr oll.€ruryr, Tutorirls, Practical
Lecturcs = 0 Tutorirls = 0 Practicrl = 40
E, Courso Description:

Experiments include the Basic concepts of measwement ofPlanck's constant using LEDs, measurement
ofionization potential of mercury, work function, hall coefficient etc.

9. Coursc Oblectlves:

To understand the working principles of measurement of Planck's constant using LEDs, measuement of
ionization potential of mercury, work function, hall coeffrcient etc.

10. Couxe Outcomes (COs):

After performing these exp€riments, students will be able to implement and demonstrate the
photoelectic effect that is how radiation can be converted into electic enerry, effect of sfess on
materials to develop potential difference etc.

ll. List of Erpcrlments

1. To determine value ofPlanck's constant using LEDS ofat least 4 different colours

2. To determine value of Boltzrnann constant using V-I characteristic of PN diode.

3 . To determine work firnction of material of filament of directly heated vacuum diode.

4. To determine the ioniation potential of mercury.

5. To study the difftaction pattems of single and double slits using laser source and measure its
intensity variation using Photosensor and compare with incoherent source - Na light.

6. Photo-electic effect: photo curent versus intersity and wavelength of light; maximum enerry of
photo-electrons versus frequency of light,

7. To study Hall effect.

8, To determine I-V characteristics ofPNP transistors.

12. Book Recommended:

l. Advanced hactical Physics for shrdents, B.L. Flint & H.T. Worurop, 1971, Asia Publishing House.

2. Advanced level Physics Prscticals, Mchael Nelson and Jon M. Ogbom, 46 Editioq reprinted 1985,
Heinemann Educational Publishers

3. A Teld Book of Practical Physics, Indu Prakash and P.amalaishna, llu
New Delhi.

Edition, 201 l, Kitab Mahal,

$--
l'/
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1. Nsme ofthe DcDortment: Physi6
L T P2. Coursc

Nrme
Quanturn
Mechanics

009010613 4 03. Course
Code

DSE AEC O sEc 0 oE04. Type ofCounse (use tick m.rk) Core Q
6. Frrquency

(use tlck
mrrts)

Evcn ('it) odd 0 Either
Sem 0

Every
Sem 0

5. Pre-
requisite
(if anv)

7, Totrl Numbcr of Lectures' Tutorials' Practical
Tutorirls = 0 Pracdcal = 0Lectures = 52

8. Course Description:

The course will includes the planck quantum concepts of particle and wave natures, atomic models,
uncertainty principle, operators, Schrodinger wave equation and its applications.

9. Course Oblectlves:

The aim of this course is to understand the quantum mechanical view of particle and wave nahre,
uncertainty in measurements, certainty and probability in measurements, time dependent and time
independent Schrodinger wave equations and its solution for hydrogen atom and many electron atoms.

10. Course Outcomca (COs):

After completing this course Students will be able to explain the quantum mechanical view of padicle
and wave nature, uncertsinty in measurements, certainty and probability in measurements, time
dependent and time indep€ndent Scbrodinger wave equations and its solution for hydrogen atom and
many electron atoms

11, Unit wise detrilod cont€trt
Unit-1 Number of lectures = 13 Title ofthe unlt: Tlme dependent Schrodlnqer equation

Time dependent Schrodlnger equrtlon: Time dependent Schrodinger equation and dynamical
evolution of a quantum state; Properties of Wave Function, Interpretation of Wave Function Probability
and probability current densities in thrce dimensions; Conditions for Physical Acceptability of Wave
Functions, Normalization, Linearity and Superposition Principles, Eigenvalues and Eigen functions,
Position, momentum & En€rry operators; commutator ofposition and momentun operatorsl Expectation
values ofposition and momentum, Wave Function ofa Free Particle,

Time independent Schrodlnger equrtlon-Hamiltonian, stationary states and enerry eigenvalues;
expansion of an arbitrary wavefimction as a linear combinetion of enerry eigentmctions; General
solution ofthe time dependent Schrodinger equation in t€rms oflinear combinations ofstationary states.

Unlt - 2 Number of lectures = 13 TItL of tho utrlt General dlscuslon of bound statcs h an
lrbltrarv Dotcnthl

General dlscussion of bound strtes ln ,n arbitrarX potentirl- continuity of wave fimction, boundary
condition and emergence of discrete enerry levels; spplication to one-dimensional problem- sqrure well
potential; Quantum mechanics of simple harmonis oscillator-enerry levels and enerry eigenfimctions,

Quantum theory of hydrogen-like atoms: time independent Sclrodinger equation in spherical polar
coordinates; separation of variables for the second order partial differential equation; angular momenhm
operator and quantum numbers; Orbital angular momentum quanhrm numbers I and m; s, p, 4.. shells
(idea only).

UDit - 3 Number of lcctur€s = l3 Titlc of the utrit: Atoms in Electric and Maenetic Fields

Atoms in Electric rnd Magnetic Fields: - Electron Angular Momentum, Space Quantization, Elecfon
Spin and Spin Angular Momentum, Laxmor's Theorem, Spin Magnetic Moment, Stem-Cerlach
Experioent, Atoms in External Magnetic Fieldsi Normal and Anomalous ZeTan_Effect.

\pAt >
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Numbor of lectures = 13 Title of the unit Mrny olectron rtomsUnit - 4

Many electron [toms:- Pauli's Exclusion Principle, Symmetric and Antisymmetric Wave Functions,
Periodic table, Fine structue, Spin orbit coupling, Spechal Notations for Atomic States, Total Angular
Momentum, Vector Model, Spin-orbit coupling in atoms-L-S and J-J couplings,

12. Books Recommended

A Text book ofQuannm Mecbanics, PJvI, Mathews & K, Venkatessn, 2d E4, 2010, McGraw Hitl

Quantum Meshsnics, Robert Eisbcrg urd Robert Resniclq 2dEdn, 2002, Wiley,

Quantum Mcchanios, Lconard I, Schiff, 3dEdn, 2010, Tats Mccraw Hill,

Quatrtum Mechanics, G, Aruldhas, 25dn" 2002, PHI Learning of India,

Quantum Mechsdcs, Bruce Cameron Reo4 2008, Jones md Bartlett L€rnin&

I

2

3

4

5

Highlight
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1. Nsmc ofthe DeDrrlment: Physics

Quantum
mechanics Lab

L T P2. Course
Name

0 43, Course Code 09010614 0
Core O DSE (r ) AEC O sEc 0 oE04. Tyne of Course (use tlck mrrk)
6. Frequency

(use tlck
marks)

Even (',/) odd 0 Either
Sem Q

Every
Sem

0

5. Pre-requlsite
(if any)

7. Total Numbcr of Loctures, Tutorlsls, Prrctlcal
Practical = 40Lectures = 0 Tutorials - 0

E. Coursc Descrlpfion:

Experiments include the basic concepts ofmeasurement ofPlanck's constant using LEDs, measurernent
of ionizstion potential of mercury, work functioq hall coefficient etc.

9, Cour:se Obiectives:

To understand the working principles ofmeasurement ofPlanck's constant using LEDs, tunnelling
current in backward diode or tunnel diode, work firnction, hall coeflicient etc.

10. Course Outcomcs (COs):

11. Llst of ExperimenG

l. To determine value ofPlanck's constant using LEDs ofat least 4 diflerent colours

2. To determine I-V characteristics ofPNP transistors.

3. To study Hall effect.

4. Study of Electron spin resonance- determine magnetic field as a function of the resonance frequency

5. Study ofzeeman effectr with extemal magnetic field; Hlperfine splifting

6. To study the quantum hnnelting effect with solid state device, e.g. tulnelling current in backward
diode or tunnel diod€.

7. Photo+lectric effed: photo current versus intensity and wavelength of light; maximum energy of
photo-electrons versus fiequency of light.

8. To determine value of Boltanann constant using V-l characteristic of PN diode.

9. To determine work firnction of material of filament of directly heated vacuum diode.

12. Books Recommended:

L Scilab Image Processing: Lambert M. Surhone. 20l0Betascript Publishing ISBN: 978-61334592744

2. Qurn rn Mechanics, Leonard L Schiff, 3dEdn. 2010, Tata MeGraw Hill.

3. QEntum Mechrnics, Bmcc Cameron Reo4 2008, Jonos and Bartlett Leaming,

4. Advanced Practical Physics for students, B.L. Flht & H.T. Worsnop, 1971, Asia Publishing House.

5. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogbonl 4e Editio4 reprinted 1985,
Heinemann Educational hrblishen

6. A Text Book of Practical Physics, Indu Prakash and Feno8kishna, 116 Edition, 2Oll, Kitab MalBl,
New Delhi. - \ ..'-

After performing these exp€riments, students will be able to implement and demonstrate the
photo€lectric effect that is how radiation can be converted into elec{ric enerry, effect of magnetic field
to develop potential differenca etc.



1. Namc ofthe Department: Physics
PL T2, Courso Nrme Nuclear and

particle physics
0 043. Coune Code 09010615
AEC0 sEC 0 oE0Core Q4, Type ofCoursr (us€ tlck msrk)

Either
Sem 0

Every
Sem Q

6. Frequency
(use tick
marls)

Even ({) odd05. Prt-rrquisite
(if any)

7. Total Numbcr ofLecturoc, Tutorials' Practlcal
Practiccl = 0Tutorhk - 0Lectures = 52

8. Course Deccription:

The syllabus is divided into four units i.e. general properties ofnuclei and nuclear models, radioactive
decay and nuclear reactions, interaction ofnuclear radiation with matter, and particle accelerator.

9. Coursc Obiecdves:

10. Coure Outcomx (COs):

After the successfirl completion ofthe course, students would bo ablo to

l. Underctand the science involved with interaction of nuclear radiations with matter.

2. Explain the characteristics of GM countcr, qamma ray spectsoscopy and high purity germanium
detectors.

3. Explain the basic conoepts ofisospin, nuclear forces, Coulomb excitation, nuclea, kinematios eto

4. Describe the basic features involved in high enerry physics.

11. Utrit wise detsiled content
Unit-l Number oflecturts = 13 Title ofthe unit: General Properticc ofNuclei rnd Nuclear

Models

General Properties of Nuclel: Constituents of nucleus and their Intrinsic properties, quantitative facts
about size, mass, charge density (matter energy), binding enerry, average binding enerry and its
variation with mass number, main features of binding enerry versN mass nurnber curve, N/A plot,
angular momentum, parity, magn*ic moment, electric moments, nuclear excites states.

Nuclear Models : Liquid drop model approach, semi ernpirical mass formula and significance of various
terms, condition ofnuclear stability, Two nucleon separation energies, evidence for nuclear shell
structure, nuclear magic numbers, basic assumption of shell model, concept ofmean field, residual
interaction, concept of nuclear force.

Unit - 2 Number of lectures = 13 Tltle ofthe unit: Rgdioactivity decry rld Nuclear rtsction

Radioactivity decry:(a) Atpha decay: basics of cdecay processes, theory of c-emissiorl Camow factor,
Geiger Nuttall law, cdecay spechoscopy, @) pdecay: enerry kinematics for pdecan positron emission,
elecfon capture, neubino hypothesis, (c) Gamma decay: Gamma rays emission & kinematics, intemal
conversion.

Nucleer Reoclions: Types of Reactions, Conservation Laws, kinematics of reactions, Q-value, reaction
rate, reaction cross section Conc€pt of compound and direst reaction, resonance reaction, Coulomb
scattering (Rutherford scattering).

Unit - 3 Numbcr oflecture8 = 13 Title of the unit: Interaction of Nuclear Rrdirtlon wlth
mrtter

Interection of Nuclcrr Rrdirtion with matter: Enersl loss due to ionization (Bethe-Block formula),
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I[ this course students will leam about the phenomenon involve in the interaction of nuclear radiation
with matters, working principles and characteristics of different types of nuclear detectors, radioactive
decay processes and basics ofhigh enerry physics
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@ Garnma ray interaction through matter, photoelectric effect,

Compton scattering, pair production, neutron interaction with matter,

Detector for Nuctear Rrdiations: Gas detectors: €stimation of electic field mobility of padicle, for
ionization chamber and GM Counter, Basic principle of Scintillation, Detectors and construction of
photo-multiplier tube (PMT), Semiconductor Detectors (Si & Ge) for charge particle and photon

detection (concept of charge carrier and mobility).

Title ofth€ unlt: Portlcle AccelcrrtorsUnit - 4 Number of lecturts = 13

Particle Accelerrtors: Accelerator facility available in India: Van-de Graaff generator (Tandem

accelerator), Linear accelerator, Cyclotron, Synchmtrons,

Psrticle physics: Particle interactions; basic features, types ofparticles and its families, Symmetries and

Conservation Laws: energl and momentum, angular momentum, parity, baryon number, Lepton number,

Isospin, Strangeness and chann, concept ofquark model, color quantum number aad gluons,

12, Books Recommended

l. lntroductory nuclear Physics by Kenneth S, Krane (Wiley India h/t, Ltd,, 2008),

2 . Concepts of nuclear physics by Bemard L, Cohen, (Tata Mcgraw Hill, I 99E),

3. Introduction to the physics ofnuclei & particles, R A, Dunlap, (Thomson Asia, 2004)

4. Introduction to Elementary Particles, D, Griffith, John Wiley & Sons

5. Quarks and Leptons, F, Halzen and A,D, Marlin, Wiley India, New Delhi

6. Basic ideas and concepts in Nuclear Physics - An Introductory Approach by K, Heyde (IOP- Institute
of Physics Publishing, 2004),

7. Radiation detection and measurement, G,F, Knoll (John Wiley & Sons, 2000),

8. Theoretical Nuclear Physics, J,N4 Blatt & V,F,Weisskopf (Dover Pub,lnc,, 1991) 
\ ..
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l. Nrme ofth€
PNuclear and

particle physics
Lab

L T

0 0 43, Coune Codc 09010616
Core 0 DSE AEC O sEC 0 oE04. Typc of Course (usc tlck mrrk)

Every
Sem

mt

6, Frequcncy
(use tlck (+)

EYen odd 0 Either
Sem 0

5, Pra'requisite
(if any)

PrscticrlTuto7, Totrl Number of
Tutorials = 0 Practlcll - 40Lectures = 0

8. Course

Experiments based on atomic and molecular physics and related topics such as determination of e/m ratio
by Thamson methoq basic characteristics of G.M couder etc

9, Coursc O ectives:

To leam by pcrforming experimcnt based on G,M. Counter, cathode ray oscilloscope, spechometer etc..

10. Cource Outcomcs (COs):

After perfomring these experiment students will be able to dernorstate the experiment and their
practical applications.

11. List of rimcnts

L e/m by Thomson method.

2. Study of B-H Curve by C.R.O.

3. Study ofHartley Oscillator (Calibration ofGang Condenser).

4. Measurement ofEnerry Cap ofFour hobe Method.

5. To draw the Plateau of G.M. Counter.

6. To determine the Mass Aftention Coefricient by G.M. Counter.

12, Book Recommended:

1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing
House.

2. Adlurced level Physics Practicals, Michael Nelson and Jon M, Ogbom,46 Edition, reprinted 1985,
Heinemann Educational Publishers

3. A Text Book ofPractical Physics,Indu Prakash and Ramalaishn4 lleEd.,20ll, Kitab Mahal, New
Delhi

4. Elements of Solid State Physics, J.P. Srivastava,2d Ed.,2006, Prentice-Hall of India

2. Courcc Nrmc
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l. Nrme of the DeDrrtment: PhtNslcs

2. Course Ngme Computational
Physios Skills

L T P

3. Course Code 09010415 4 0 0

AEC O sEc ({) oE04, Typo ofCourse (usc tick mrrk) Core Q DSE O

5. Pre-requlslte
(lf any)

6. Frequency
(use tick
marks)

Even ({) odd 0 Either
Sem 0

Every
Sem Q

7, Totrl NuEbcr of Lcctures, Tutorials, Prrcticrl
Tutorlals = 0Lectur$ = 30 Practlcel = 0

E, Coune Descrlpflon:

The aim of this course is not just to teach computer programrning and numerical analysis but to
emphasize its role in solving problems in Physics,

9. Course Obiectives:

To impart lmowledge about various computer programming method to solve problems in physics.

10. Corrse Outcomes (COs):

After completion ofthis course, students will have understanding of
l. the use ofcomputational methods to solve physical problems

2. Use ofcomputer language as a tool in solving physics problems (applications)

3. Coruse will consist ofhands on baining on tho Problem solving on Computers,

ll. Utrit wise dctrlled contetrt
Unit-l Number of lecturec = 6 Title oftbe utrit: Itrtroductiotr

Introduction: Importance ofcomputers in Physics, paradigrr for solving physics problems for solution,
Usage of linux as an Editor, Algorithms and Flowchrrts: Algorithm: Definition, properties and
developmcnt, Flowchad: Concept of flowchart, symbols, guidelines, types, Examples: Cartesian to
Spherical Polar Coordinates, Roos ofQuadratic Equation, Smr oftwo matrices, Sum and Product ofa
finite series, calculation of sin (x) as a series, algorithm for plotting (l) lissajous figures and (2) trajectory
of a projectile thrown at an angle with the horizonal,

Unit - 2 Number of lectures = I Tltle of the uoit: Scletrtific Prosramminc

Scientific Programming: Some fi:ndamental Linux Commands (ntemal and Extemal comrnands),
Development of FORTRAN, Basic elements of FORTRAN: Character Set, Constants and their types,
Variables and their types, Keywords, Variable Declaration and concept of instruction and prograrr,
Operators: Arithmetic, Relational, Logical and Assignment Operators, Expressions: Arithmetic,
Relational, Logical, Character and Assignment Expressions, Forban Statements: UO Statem€nts
(unformatted./formatted), Executable and Non-Executable Statements, Layout of Fortran Program,
Format of writing Pmgram and concept of coding, Initialization and Replacement Logic, Examples from
physics problems

Unit - 3 Number oflectures = 8 Title ofthe unitr Control Strtements

Control Statements: Types of Logic (Sequential, Selection, Rep€tition), Branching Statements (Logical
IF, Arithmetic IF, Block IF, Nested Block IF, SELECT CASE and ELSE IF Ladder statements), Looping
statements (Do-CoNTINUE, DO-ENDDO, DO-WHILE, Implied and Nested DO Loops), Jumping
Statements (Unconditional GOTO, Computed GOTO, Assigned GOTO) Subscripted Variables (Anays:
Tlpes of Arrays, DIMENSION Staiement, Reading and Writing Arays), Frmctions and Subroutines
(Arithmetic Statement Function, Function Subprogram and Subroutine), RETURN, CALL, COMMON
and EQUMLENCE Statements), Structure, Disk VO Statements, open a file, rriting in a file, reading
fiom a file, Examples from physics problems, \--
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Programming:

1 . Exercises on $.ntax on usage of FORTRAN

2. Usag€ of GUI Windows, Linux Commands, familiarity with DOS comrnands and working in an

editor to writ€ sources codes in FORTRAN,

3. To print out all natural eveni odd numbers between given limits,

4. To find maximum, minimum and range of a given set of numbers,

5. Calculating Euler number using exp(x) series evaluate d at x=l

Urit - 4 Number of lecturts = 8 Title ofthe unlt: Scientific word processlng

Scientific word processlng: Intmductlon to LrTcX: TdVLaTeX word proccsor, prcparing a basic

LaTeX file, Documcnt classes, Prcparing an input file for LaTeX, Compiling LaTeX File, LaTeX tags for
ueating differ€nt environments, Defining LaTeX cnmmands and environments, Changing the type style,
Symbols from other languages, Equstion repres.ntstion: Formulae and equations, Figures and other
floating bodiea Lining in cohmrns- Tabbing End tabultr environment, Generating tabl€ of contents,

bibliography and citstion, Making an index and glossary, List making environments, Fonts, Pichre
environment and colors, errom,

Visurllzrtlon: IntoductioD to graphical analysis and its limitatioDs, Intsoduction to Gnuplot, importance
of visualization of computational and computational data, basio Gnuplot commands: simple plots,
plotting datc from a file, saving urd exporting multiple data sots per 6le, physics with Gnuplot
(equations, building fimctions, user defined variables and functions), Understanding data with Gnuplot

Hands on crerclscs:

L To compilc a firquency dishibution aod evaluate mean, standard deviation etc,

2. To evaluate sum offinite series and the area under a curve,

3. To frnd the product oftwo matrices

4. To find a set ofprime numben and Fibonacci series,

5. To unite program to open I file and generat€ data for plotting using Gnuplol

6. Plotting tajertory ofa projectile projected horizontally,

7. Plottitrg trajectory ofa projoctile projected making an angle with the horizontally,

8. Creating an input Gnuplot file for plotting a data and saving the output for s€eing on the screen,

Saving it as an eps file and as a pdffile,

9. To find the roots ofa quadratic equation,

10, Motion ofa projectile using simulation and plot the ouput for visualization,

I 1 . Numerical solution of equation of motion of simple harmonic oscillator and plot the outputs for
visualization,

12. Motion of peticle in a ce.ntal force field and plot the output for visualization

12. Books Recommended

1. Inhoduction to Numerical Analysis, S,S, Sasty, 56 Edn,, 2012, PHI Leaming h/t, Ltd,

2. Computer Programming in ForEan 77", V, Rajaraman @ublisher:PlQ,
3. LsTeX-A Document Preparation System", Leslie Lnmport (Second Editioq Addison-Wesley,

1994),

4. Gnuplot in action: understanding data wifi graphs, Philip K Janert, (Manning 2010)

5. Schaum's Outline of Theory and Pmblerns of Pmgrrnming with Forlran, S Lipsdutz urd A Poe,

1986Mc{raw Hill Book Co, \ -

w
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6. Physics: An Intoduction, R, C, Vema, et al, Now Ago krternational
New Delhi(1999)

7. A first murse in Numerical Mothods, UJvl, Ascher and C, Greif, 2012, PHI L€aming

8. Ele,menEry Num€rical Analysis, K,E, Atkinsoa 3'd E& ,, 2007, Wil€y India Editioq
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l. Nsm€ ofthe Depsrtment: Physics
PL T2. Courgc

Nrme
Renewable energy
and encrgy harvesting

0 009010418 43. Course
Code

SEC (1 ) oE0Core 0 DSE O AEC O4. Type ofCounse (use tlck mark)
odd 0 Either

Sem Q

Every
Sem 0

6. Frequency
(use tick
marks)

Even ("/)5. Prc,rcqddtc
(lfany)

7. Total Number of Locturca, Tutofialr, Prrctlcol
Practical = 0Lectures = 30 Tutorirls = 0

E. Counse Descriptlon:

The course will focus on the physical principles underlying ener5/ pnocesses. The application ofthese
principles for harvesting enerry from various sources will also be discussed.

9. Coulse Obiectivec:

To teach students the fimdamental laws aad physical processes that govems the sources, e)dsction,
storage, and uses ofenergt.

10, Courle Outcomcs (COs):

ll. Unlt wlse detalled content
Title ofthe unla: Fossll ftlels and Alternrte Sources of encrg/Unit-l Nrmber of lectures = 7

Fossll ftrcls snd Nternrtc SourcB of energr: Fossil fucls and Nuclear Bner$/, their limitatioru need of
renewable enerry, non-conventionsl energr sources, An overview of dev€lopments in Offshoro Wind
Enogl, Tidal Enerry, wave eners/ systems, Oceal Th€rmal Energl Conversion, solar en€rg/, biomass,
biochemical conversiorL biogas generation, geothennal energy tidal enory, Hydroelectricity.

Unit - 2 Number oflectures = 8 Title of thc uDit: Sohr energ:r rnd \Yind Enemr hrnesting

Solar euergr: Solar enerry, its importance, storage of solar energr, solar pond, non-convective solar
pond applications of solar pond and solar energr, solar water heat€r, flat plate collector, solar
distillatioru solar cooker, solar green houses, solar cell, absorption air conditioning; Need and
characteristics of photovoltaic (PV) systems, PV models and equivalent ctcuits, and sun tacking
systems.

Witrd Energ/ harverting: Fundamentals of Wind enerry, Wind Turbines and different electrical
machines in wind turbines, Power electronic interfaces, and grid interconnection topologies.

Unit - 3 Titlc of the unit OcGrtr En.rg/, Geothemal Energr and
Hydro Energr

W \r^)/

,&A

Students will have eDhsncsd their abilities to:

l Understand how physical principles influcnce ener$/ rlsc,

2, Und€rstand how to solve the problem ofenerry demand using various altematives.

Number of lectures = 8

Ocean Enerry: Ocean Energy Potential against Wind and Solar, Wave Characteristics and Statistics,
Wave Enerry Devices.

Tide charactedstics and Statistics, Tide Energy Technologies, Ocean Thermal Enerry. Osmotic Power,
Oceal Bio-mass,

Geothermal Enerry: Geothermal Resources, Geothermal Technologies.

Hydro Enerry: Hydropower resources, hydropower technologies, environment l impact ofhydro power
sources. 

I
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Tith of the unlt: PiemGl€ctric Encrg/ hrnerting rnd
Electromsmctic Elemr Harvrsthg

Utrlt - 4 Number of lecturcs = l4

flo_,I+r12. Books Recommended z

l. Non-conventional eircrgr sources - Gp Rai - Khanna Publishers, New D€lhi

2. Solar eners/ - M P Agarwal - S Chand and Co, Ltd,

3. Solar enerry - Suhas P Sulfiative Tata McGraw - Hill Publishing Company Lt4

4, Godfrey Boyle, "Renewable Enerry, Power for a sustainable future",2004, Oxford University Press,

in associalion with The Open University,

5. Dr. P Jaya kumar, Solar Enerry: Resourc€ Assesment Handbook, 2009

6. J,Balfour, M,Shaw and S, Jarosek, Photovoltaics, Lawrence J Goodrich (USA),

7. http://en,wikipedia,org/wikiiX.enewable_enerry
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Plezoelecaric Energr harvesting: Introduction, Physics and characteristics of piezoelecric effecg
materials and mathematical description of piezoelectricity, Piemelectric parameters and modeling
piezoelecfic generators, Piemelectric enerry harvesting applications, Human power. ry ,^^lfanf
Electromagnetic Energ/ Hrru€sting: Linear generators, physics mathematical models. I .l* A N:i



I' Nlme ofthe D€Dsrament: Physics
T PApplied Optics L2. Coursc Nrme
0 009010416 43. Cource Code

sEc (oCore 0 DSE 0 AEC O oE04. Type of Courge (we tlck msrk)
odd 0 Eittrcr

Sem Q
6, Frequency

(use tick
narks)

Even ({)5. Pre-requisite
(if any)

7. Total Number of Lecturt$ Tutorials, Prsctical
Tulori.ls = 0 Pncticsl - 0Lectures = 30

E. Course Description:

The course will teach about different types of light source and detectors, fourier trdnsform spechoscopy,

holography and the phenomenon of interference, diffraction and polarization'

9. Course Oblectlvesr

To impart loowledge about different types of light source and detectors, fourier transform spectoscopy,
holography and the phenomenon of interferenct, dift"action and polarization.

10. Course 0utcomes (COs):

Students will have understanding of
l. different qpes of light sources and detectors

2. how to use fourier hansform spectroscopy for analyzing various physical phenomenon related to light

I l Utria wis€ detril€d cont€nt
Unit-1 Number of lectures = 8 Title ofthc utrit: Sources rnd Detectorr

Sourccs and I)etectors

Lasers, Spontaleous and stimulated emissions, Theory of laser action, Einstein's coeflicients, Light
amplification, Characterization of laser beam, He-Ne laser, Semiconductor lasers,

Erperiments on Lasers:

Determination ofthe grating radial spacing ofthe Compact Disc (CD) by reflection using He-Ne or solid
state laser,

To find the width of the wire or width ofthe slit using diffraction pattem obtained by a He-Ne or solid
state laser,

To find the polarization angle oflaser light using polarizer and analyzer

Thermal expansion ofquartz using laser

Experiments on Semicotrductor Sources atrd Detecto1,1r:

V-I characteristics of LED

Study the characteristics ofsolid state laser

Study the characteristics ofLDR
Photovoltaic Cell

Characteristics of IR sensor

Unit - 2 Number of lectures = 8 Title ofthe unit: Fourier Optics

| -,'

Every
Sem 0
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Fourier Optics

Concept of Spatial frequency filterin& Fourier hansforming property of a thin lens

Exprriments on Fourier Optics:

Fourier optic and image processing

Optical image addition/subtraction
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Optical imaga differcntiation

Fourio optical filtering

Construction ofan optical 4f system

Fourler Trensform Sp€ctmscopy

Fourier Transform Spechoscopy (FTS) is a powerfirl method for measuring emission and absorption
spectra, with wide application in atnospheric remote sensing, NMR spectometry and forensic science,

Experiment:

To study the interferonc€ pattem from a Michelson interferometer gs a function of mirror separation in
the interforometer, The resulting interferogram is the Fourier tssnsfom of the power spectrum of the
source, Analysis of€xperimental interferograms allows one to detennine the bansmission charac.teristics
of several intcrfercnce filters, Computer simulation can also be done,

Unlt - 3 Number of lectures = 6 Tltle ofthe unlt: Holosrrphy
Hologrrphy
Basic principle and theory: coherence, resolution, Types of holograms, white light reflection hologram,
application ofholography in microscopy, intoferometry, and character recognition

Experim€nts on Holography rnd interferometry:
Recording and reconstructing holograms

Constructing a Michelson interferometer or a Fabry Perot interferometer

Measuring the refractive index ofair
Constructing a Sagnac interferometer

Corstucting a Mach-Zehnder interferometer

White light Hologram

Unit - 4 Number of lectures = I Title oftbe utrit. Photolics: Fibre Optics

Pholonhs: Flbrc Opdcs

Optical fibres and their properties, Principal of light propagation through a fibre, The nunerical
aperturc, Attenuation in optical fibre and attenuation limit, Single mode and multimode fibres, Fibre
optic sensors: Fibre Bragg Grating

Experiments on Photonlcs: Flbre Optlcs

To measure the numerical apcrture ofan optical fibre

To study the variation ofthe bending loss in a multimode fibrc

To det€rmine the mode field diameter (MFD) of fundamental mode in a single-mode fibre by
measuements of its hr field Caussian patem

To measure the near field intensity profrle ofa fibre and study its refractive index profile

To determine the power loss at a splice between two multimode fibre

12. Bools Recommended

I . Fundamental of optics, F, A, Jenkins & H, E, White, I 98 I , Tata McGraw hill,
2. LASERS: Fundamentals & applications, K,Thyagrajan & AKchtalq 2010, Tata Mccraw

Hill
3. Fibre optics through experiments,M,R Shenoy, SJ$ftijwanis" st,al, 2009, Viva Booh
4. Nonlinear Optics, Robert W, Boyd (Chspter-D, 2008, Elsevi€r,

5. Optics, Karl Diotor Moller, Leaming by computing with model examples, 2007, Springer,

6. Optical Systems and hocesses, Joseph Shamir, 2009, PHI Learning Pvt, Ltd,

7. Opto€lectronic Devices and Systems, S,C, Gupts, 2005, PHI Leaming Pvt, Ltd,

8, Optical Physiq\ Alipsort S,Glipson, HJ,ipsoru 46 Edn,, 1996, Cambridge Univ, Press
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l. Name oftbe DeDrrtm€nt: Physics
T PMobile

Communications
L2. Courre Nrme

04 03. Course Code 090I0417
AEC O sEc ({) oE0Core Q DSE 04, IYpe of Courte (usc tick mrk)

Even (.t/) odd 0 Either
Sem 0

Every
Sem 0

6. Frcquency
(usc ttck
mrrks)

5. Prc-requisite
(lfany)

7. Totrl Number of Lecture& Tutorlr\ Prrctica!
Tutorlsls = 0 Prrctlcrl = 0Lecturcs = 30

E. Course Descrlpfion:

This course discusses basics of cellular mobile system. frequency management & channel as$ignment,

modulation and access techniques, and digital, wireless systems.

9. Course 0bjcctlves:

This course would provide an inhoduction to the fundamental principles involved in mobile
communications, the handset and various wireless technologies involved.

10. Course Outcomcc (COs):

l. Familiarity with firndamental principles of mobile communications

2. Familiarity with components of a mobile handset and wireless communications

ll. Unlt wlse detalled content
Unlt-l Number of lectures = 6 Tltlc of the uDit: Brslcs of Cellular Mobile System

Basics of Cellular Mobile Systems: A basic cellular syst€m, performance critsria, uniqueness of mobile
radio environment, operation ofcellular systems, overview ofgenerations ofcellular systems.

Cellular Radio Systems Design and Interference: General descripion of the problem, concept

of frequency reuse channels, co-charurel interference reduction factor, desired C/I from a normal case in
an omni directional antenna system, cell splitting consideration ofthe components ofcellular systems,

Introduction to co-channel interferenc€, co-channel measurement design of sntenna system, antenna
pararneter and their effects.

Number oflectures = l0 TltL ofthc unlt, Barlcs ofFrcqucncy Manrgement &
Ch.DDel Asdqtrmctrt

Unit - 2

Signal & Antenna Structures: inhoduction, obtaining the mobile point-to-point mode, propagation over
water or flat open area, foliage loss, propagation near in distance, Iong distance propagation, point-to-
point prediction model - characteristics, cell site, antenna heights and signal coverage cells, mobile to
mobile propagation, Characteristics ofbasic anterma structures, antenna at cell site, mobile antennas.

Frequency Management & Channel Assignrnent, Hand Off & Dropped Calls: Frequency Management,
fixed channel assignment, non-fixed channel assignment, traffic & channel assignment, hand-ofl types
ofhand-offand their characteristics, dropped call rates & their evaluation.

Untt - 3 Number oflectures = 9 Title ofthe unit Modulrtlor rnd Accccs Techniques

Methods of Modulation, coding for €rror d€tection and conection: Intoduction to Digital modulation
teclrniques, modulation methods in cellular wireless systems, OFDM, Block Coding convolution coding
and Turto coding.

Access techniques: FDMA, TDMA, CDMA: Timedivision multiple access (TDMA), codo division
multiple access (CDMA), CDMA capacity, probability of bit error considerations, CDMA compared
withTDMA.

Title of th€ unit: Dicitrl. Wireless systemsUnlt - 4 Number oflectures = 5

GSfi{, D-AMPS, IS-95, basics of4G, mobile management, voice signal processing and coding

\f7 !
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12. Books Recommcnded

L Mischa Sshwuc, "Mobilo Wireless Communications", Cambridge University Pross, UI( 2005.

2. Willian, C. Y. Lee, *Mobile Cellular Tolccomnunications", 2nd Edition' McGraw Hill' 1990'

3. "Mobile Communication Hand Books", 2nd Edition, IEEE h€ss.

4. Theodore S Rappapor! "Wiroless Communication Prinoiplos and Prastice", 2nd Editiorq Pcrson

Educalion" 2002.

5. Kaveh Pahlavan and Prashant Krishnamurttry", Principles of Wireless Networks", PHI, 2001 .

6. L&wr€nc6 llafie, "3G lVireless Dernystified", McGraw Hill Publications, 2001 .
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1. N.me of the Dcmrtmcnt: Physlcs
L T P2. Coune

Name
Physical Workshop
Skills

3. Course
Codo

09010419 J 0 0

DSE O AEC O sEc ({) oE0d, Type ofCourse (use tick mark) CorcQ
6. Frequency

(use tlck
marks)

Even
($

odd 0 Either
Sem Q

Every
Sem 0

5. Perequlslte
(ifany)

7. Total Number of Incaurcs, Tutorials, Practical
Tutorisls = 0 Practicrl = 0Lecturts - 30

8. Course Dcscription:

The course will teach abod th€ practical uses ofmechanical, electrical and magnetic equipment which
has been beneficial for the our everyday life.

9. Course Objectlves:

To impart knowledge about various mechanical, electrical and magnetic equipment such as lathe,
shaper, drilling, milling and surface machines, Cutting tools, Multimeter, Soldering of electrical circuits
having discrete components (R" L, C, diode) and ICs on PCB etc.

10, Course Outcomes (COs):

After performing these experiment students will be able to demonskate the experimetrt and their practical
applications.

1l Unit wise dstriled contert
UniGl Number oflectures = 6 Tille of the unit: Inaroduction

Introduction: Measuring units, conversion to SI and CGS, Familiarization with meter scale, Vemier
calliper, Screw gauge and their utility, Measure the dimension of a solid block" volume of cylinclrical
beaker/glass, diameter of a thin wire, thickness of metal sheet, etc, Use of Sextant to measue height of
buildings, mountains, etc Characteristics ofIR sensor

Unit - 2 Number oflectures = 8 Title of the unit: Mechanicsl Skill

Mechsnical Skill: Concept of workshop practice, Overview of manufachring methods: casting,
foundry, machining, forming and welding, Types of welding joints and welding deftcts, Common
materials used for manufacturing like steel, copper, iron, metal she€ts, composites and alloy, wood,
Concept of machine processing, inhoduction io common machine tools like lathe, shaper, drilling
milling and surface machines, Cutting tools, lubricating oils, Cutting of a metal sheet using blade,
Smoothening of cutting edge of sheet using frle, Drilling ofholes of different diameter in metal sheet and
wooden block, Use ofbench vice and tools for fitting, Make firnnel using metal sheet

Unit - 3 Number of lectures = E Title oftbe unit: Electrical and Electronic Skill

Electrical rnd Electronic Skill: Use of Multimeter, Soldering of electrical chcuits having discrete
components (& L, C, diode) and ICs on PCB, Operation of oscilloscope, Making regulated power
supply, Timer circuit, Elechonic s\tritch using transistor and relay,

Unlt - 4 Number oflectures = 8 Title ofthc utrit lntroductio0 to Drime movcr8

12. Books Recommended

I
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Introduction ao prime movers: Mechanism, gear system, wheel, Fixing ofgears with motor axel, Lever
mechanism, Lifting ofheavy weight using lever, braking systems, pulleys, working principle ofpower
generation systems, Demonshation of pulley experiment.

l. A tex book in Electrical Technolory - B L Theraja - S, Chand and Company,
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3. Mechanical workshop practice, K,C, John, 2010, PHI Leaming Pvt, Ltq

4. Workshop Processes, hactices and Materials, Bruce J Black 2005, 3d Edn,, Editor Newnes

5. New Engineering Tecbnology, Lawrence Smyth,rliam Hennessy, The Educational Company of
heland

- M,G, Say, Edn,ofAC2, P€rformanoa and

t"/,-



1. Name of the Deprrtment: Physics

2. Course
Nrmc

Basic Instnunentation
Skills

L T P

3, Course
Codc

09010420 J 0 0

Core 0 DSE O AEC O sEc ({) oE04. Type ofCoune (use tick mark)
5. Pre

requisite
(if snv)

6, Frequency
(usc tick
msrks)

Even ('rl) odd 0 Either
Sem Q

Every
Sem Q

7, Totrl Number of L€ctures, Tutorials, Prsctical
Lectures = 30 Tutorlals = 0 Practlcal = 0
E. Coursc Descdptlon:

The coursc will teach abor.rt the practical uses ofmechanical, electrical and magnetic equipment which
has been beneficial for our everyday life.

9, Cource Oblecfivcs:

To impan knowlcdge about various mechanical, elecAical and magnetic equipment such , multimeter,
AC millivoltneter, cathode ray oscilloscope, signal generator and analysis ofrelated insrumens etc.

10. Course Outcomcs (COs):

After performing these experiment students will be able to demonstrate the experiment and their pmctical
applications.

ll. Unit wire detiiled conteDt
Number oflectures = 6Unit-l Titl€ of the unit Basic of Measurement

Unlt - 2 Number oflectures = 8 Tltle of the unift Electrcnlc Voltmeter

Advantage over conventional multimeter for voltage measurement with respect to input impedance and
sensitivity. Principles of voltage, measurement (block diagram only). Specifications of an electronic
Voltmeter/ Multimeter and their significance. AC millivoltrneter: Type of AC millivoltrneters:
Amplifier- rectifier, and rectifier- amplifier. Block diagram ac millivoltrneter, specifications and thei
significance

Urit - 3 Number of lectures = 8 Title ofthe utrit Cathode Ray Oscilloscope

Block diagram ofbasic CRO. Construction ofCRT, Electon gun, electrostatic focusing and acceleration
(Explanation only- no mathematical treatrnent), brief discussion on screen phosphor, visual persistence
& chemical composition, Time base operation, synchronization. Front panel contols. Specifications ofa
CRO and their significance.

Unit - 4 Number of lecture3 = 8 Title of the unit Sisnal Generaton .nd Amlysie Instruoents
Block diagram, explanation urd specifications of low tequency signal generators. pulse generator, and
fi.rnction generator. Briefidea for testing, specifications. Distortion factor meter, wave anallnis,
Digial Multimeter Block diagram and working of a digital multimeter. Working principle of time
intewal, frequency and period measurement using universal counter/ fiequency counter, time- base
stability, accuracy and r€solution.

12. Books Recommended

l. A text book in Electrical Technologr - B L Theraja - S Chand and Co,

2. Performance and design ofAC machines - M G Say ELBS Edn.
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Instrunents acswacy, precisioq sensitivity, r€solution range etc, Errors in measurements and loading
effects. Multimeter: Principles ofmeasuement ofdc voltags and dc current, ac voltagg ac current and
resistance. Specffications ofa multimeter and their significance.
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3, Digital Ckpuits 8nd systems, Venugopal, 201 I, Tata

4. Logic circuit design, Shimon P. Vingron, 2012, Spriuger.

5. Digital Electsonics, Subrata Ghoshol, 2012, Cengage Leaming.

6, Elec'tronis Deviccs and circuits, S. Salivahuun & N. S.Kumar, 3 Ed., 2012, Tata Mc4raw Hill

7. Elecfonic circuits: Handbook of design and applications, U.Tietze, Ch.Schenh 2008, Springer

8. Elecaonic Devices, 7/e Thomas L. Floyd 2008, Pearson India



Department of Chemistrv

Core papers:

l. Atomic Structure, Bonding, General Organic Chemistry & Aliphatic Hydrocarbons

2. Atomic Sfucture, Bonding, General Organic Chemistry & Aliphatic Hydrocarbons Lab

3. Chemical Energetics, Equilibria & Functional Group Organic Chemistry-l

4. Chemical Energetics, Equilibria & Functional Group Organic Chemistry-I Lab

5. Conductance, Electrochemistry & Functional Group Organic Chemistry-ll

6. Conductance, Electsochemistry & Functional Group Organic Chemisfy-Il Lab

7. Transition Metal & Coordination Chemistry, States of Matter and Chemical Kinetics

8. Transition Metal & Coordination Chemistry, States of Matter and Chemical Kinetics Lab

Skill Enhancement Coursess

l. Basic Anal*ical Chemistry

2. Fuel Chemistry

3. Chemical Technology & Society

4. Pharmaceutical Chemistry

5. Chemistry of Cosmetics & Perfumes

6. Pesticide Chemistry
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Discipline Specifrc Elective papert

L Analytical Methods in Chemistry

2. Aaalytical Methods in Chemistry Lab

3. Molecules of Life

4. Molecules of Life Lab

5. Quantum Chemistry, Spechoscopy & Photochemisty

6. Quantum Chemistry, Spectoscopy & Photochernistry Lab

7. Polymer Chemistry

8. Polymer Chemistry Lab

9. Organometallics, Bioinorganic chemistry, Polynuclear hydrocarbons and UV, IR Spectroscopy

10. Organometallics, Bioinorganic chemisfy, Polynuclear hydrocarbons and UV, IR Spechoscopy Lab

I L Chemistry of Main Group Elements, Theories of Acids and Bases

12. Chemisfy of Main Group Elements, Theories ofAcids and Bases Lab
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l. Namc of the Depsrtment: Chemlstry
2. Course

Name
Atomic Structure, Bonding, General
Organic Chemistry & Aliphatic
Hydrocarbons

L T P

3. Course Code 090101 15 4 0 0

4, Type of Course (uso tick mrrk) Core DSE O AEC O sEC 0 oEo
5. Pre.requklte

(ifany)
NA 6, Frequency

(urc tlck
mrrks)

Even Q odd(/) Either
Sem Q

EYery
Sem Q

7, Totrl Number of Lectures, Tutorlals' Practlcrls.
Lectures = 52 Tutorials = 0 Practicrl = 0
8. Course DescriptioDr

Chemisty is essential to the understanding ofthe world arormd us. This core paper in Chemistry will
help Science students understand and rationalize bonding in compounds, basic shapes and shuctures of
molecules and even predict properties, which may have potential applications as materials, nanostructued
materials and devices.

The coruse higNights the uses and limitations ofthe Schrodinger wave equstion and explains the mncept
of quantization of enerry followed by an explanation of the rules goveming thc filling up of electrons in
various orbitals and the elechonic configuration of the atoms and ions. Atomic properties give rise to
three models ofchemical bonding- ionic, covalent, and metallic.

Energetics behind the formation of ionic bonds (Bom LandC Equation), the forces of interaction operating
in covalent molecules (bond enerry) urd the band theory of metals will be explained in detail.

Organic chemistry is probably the most active and important field of chemistry, due to its diverse
applications in life and industry, Orgardc Chemistry involves basic principles goveming life and
applications of these principles. The course highlights the fundamentals of these carbon containing
compounds with emphasis on inductive effect, hyper-conjugation, resonance and how they affect the
properties of these compounds. Nucleophilic and el€ctophilic behavior of organic compormds and 0re

intermediates formed during reactions; carbocations; carbanions; and free radicals will be exaplined along
with along with stndying the effects of firnctional groups on reactions.

Stercochemistry of organic compounds, which involves the study of the relative spatial arrangement of
atoms thst form the stuchrre of molecules and thet manipulation along with the applications, will be

discussed at length. Many important reactions and their mechanisms would also be discussed.

9. Course Obiectives:

The objectives ofthis coluse are to:

l. hhoduce students to Schrodinger waye equation, quantization of enerry and electronic configuration
of atoms and ions.

2. Explain thLree types of chemical bonding- ionic, covalent and metallic- and understand energetics of
bond formation.

3. Introduce properties of organic compounds with special emphasis on inductive effect,
hyperconj ugation and resonance.

4. Understand electrophilicity and nucleophilicity and impact of firnctional groups on reactions

5. Understand stereochemistry of compounds

6. Explain important reactions and mechanisms

10. Coume Outcomes (COs):

Upon successfi.rl completion ofthis course, the student will be able to:

l Understand and quantization ofenerry and detennine electronic configurations ofatoms and ions

2. Explain chemical bonding in atoms and molecules

3. Explain electonic displacements in organic molecules with special emphasis on inductive, resonancr,
electomeric effects urd hyperconjugation
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ll, Unit wise detailed content
Unlt-l Number of lecturcs = 12 Title ofthe unit: Atomic Structurc

Atomic Structure+eview of: Bohr's theory and ib limitations, dual behaviour of mauer and radiation, de-
Broqlie's relatioi, He:qg+lqrg Uncsrtainty-pdnciple. Hydrogen atom spectra. Need ofa new approach to
Atomic stru-cn[E.

Wll8t is Quatrtum mechanics? Time independent Schrodinger equation and meaning ofvarious terms in it.
Significance of y and V2, Schr0ding6r equation for hydrogen atom. Radial and angular parts of the
hydogenic wavefunctions (atomic orbitals) and tlleir variations for ls, 2s, 2p, 3s, 3p and 3d orbitals (Only
graphical representation). Radia! ald ansulq nqdeg. 9!ld their signifrcnnce. Badrnl!_i-,sqi!-gion firnctionq
and the concept of the most probable distance with special reference to ls and 2s atomic orbitals.
Significance oi quantum numbirs, orbital angular momentum and quanhm numbers ml urcl ms. Shhpes
of s,Jt-q1d d atomic orbitals, nodal planes. Discovery of spin, spin quantum number (s) and magnetic spin

d-uantum number (m0.

Rules for filting electons in various orbitals, Eloqtroni3 configurations of the atoms. Shtrility of half-
filled and mmpletely fifled orbitals, mncept of exchange energy. Relative energles of atomic orbitals,
Anomalous electronic configurations.

Unit - 2 Number oflGctures = 14 Title of th€ utrift Chemical Botrding gnd Molccular
structure

Ionic Bonding: General characteristics of ionic bonding. Enerry considerations in ionic bonding, lattice
energy and solvation enerry and their importarce in the context of stability and solubility of ionic
compounds. Satement of Bom-Landd equation for calculation of lattice enerry, Bom-Haber cycle and its
applications, polarizing power and polarizability. Fajan's rules, ionic character in covalent compounds,
bond moment, dipole moment and percentage ionic character.

Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on the basis of VSEPR
and hybridization with suitable examples of linear, tigonal planar, square planar, tetrahedral, trigonal
bipyramidal and octahedral arrurgements.

Concept ofresonance and rcsonating structures in various inorganic and organic compounds.

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

Unit - 3 Number of lectures = 16 Tith of the lnit Fundrmentals of Orgrnic
Chembtry md Stercochem istry

Futrdsment ls of Orgsnlc ChGmistry

Physical Effects, Electonic Displacements: Inductive Effect, Electromeric Effect, Resonanc€ and
Hyperconjugation. Cleavage of Bonds: Homolysis and Heterolysis.

Struchre, shape urd reactivity of organic molecules: Nucleophiles and elechophiles. Reactive
Intermediates: Cafbocations, Carbsnions and fioe radicals.

Shenglh of organic acids and bases: Comparative study with emphasis on factors affecting pK values.
Aromaticity: Benzenoids and Htlckel's rule.

Slereochemlstry

Conformations with respect to ethane, butane and cyclohexane. Interconversion of Wedge Formula"
NewmanrL Sawhorse and Fischer reE€sentations. Concept of chirality (up to two carbon atoms).
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4. Explain nucleophilic urd electrophilic behavior oforganic species

5. Explain spatial arangement ofatoms on organic molecules

6. Identiry important propedies and reactions ofaliphatic hydrocarbons (alkures, alkenes ud alkynes)
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Configuration: Geometrical and Optical isomerism; Enantiomerism, Diastereomerism and Meso
compounds). Threo and erythro; D and L; cis - trans nomenclature; CIP Rules: R/ S (for upto 2 chiral
carbon atoms) and E / Z Nomenclature (for upto two C:C systems).

Unit - 4 Number of lectures = l0 Title ofthe unlt: Allphrtlc Hydrocarbons

Aliphriic Hydrocrrbons : Fuclional group approach for the following reactions (preparations &
reactions) to be shdied in context to th€ir shucture.

Alkanes: (Upto 5 Carbons). Preparstion: Cata$ic hydrogenatiorq Wurtz reaction, Kolbe's synthesis,
from Grignard reagent. Reactions: Free radical Substitution: Halogenation.

Alkencs: (Upto 5 Carbons) Preparation: Elimination r€actions: Ihhydration of alkenes and
dehydrohalogenation of allcyl hatides (Saytzeffs nrle); cis alkenes (Partial catalltic hydrogenation) and
trans alkenes @irch reduction). Resctions: cis addition (alk. KMnO4) and tans-addition (bromine),
Addition of ID( (lvlarkownikofPs and anti-Markownikoffs addition), Hydration, Ozonolysis,
oxymecurationdemercuration, Hydroboration-oxidation.

Alkynes: (Upto 5 Carbons) Preparation: Acetylene from CaCz snd conversion into higher alkynes; by
dehalogenation of tetra halides and dehydrohalogenation of vicinal-dihalides. Reactions: formation of
metal acetylides, addition of bromine and alkaline KMnO1, ozonolysis and oxidation with hot alk.
KMnOl,

13. Books Recommended

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

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

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

4. Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemisfy: Principles of SAuctue
and Reactivity, Pearson Education India, 2006.

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

6. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition, 20 I 3 .

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

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

9. Finar, I.L. Organic Chernisfy (Yol. I & I), E.L.B.S.

10. Monison, R.T. & Boyd, RN. Organic Chemistry, Pearson,2010.

I l. Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.
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1. Name of the Depr*mcEt3 Chemlstry
L T P2. Coulse Nsme Atomic Structue, Bonding, General

Organio Chemistry & Aliphatic
Hydrocarbons Lab

0 0 43, Course Code 090101l6
Corc DSE O AECO sEc o oEo4. Tlpe ofCourse (use tlck msrk)

Even Q

Tutoria
Practlcal = 52

NA

7. Totol Number of
Lectures = 0

Practicsls
Tutorials = 0

odd
()

Either
Sem

Every
Sem

Frcquency (urc
tlck mrrks)

8. Coune Dcscription:

The lab work emphasizes leaming ofbasic skills helpful not only to ohcmistry students but all those who
want to pursue any experimental science. It includes volumetric analysis ofcompoundg crystallization of
compounds, determining the purity, melting and boiling point of oompounds and simple chromatographic
techniques,

9. Course ObJectlves:

The objectives ofthis course are to:

l. Estimate various components in a mixture

2. Estimate oxalic acid, water of crystallization in Mohr's salt, Fe(II) ions and Cu(II) ions by volumaric
analysis

3. Detect various elements in organic compounds

4. Separate mixture by various types ofchromatography

Llst ofErperlmen& (Studcnt has to perform ten erperiEents - .t lerst two fmn esch11.
cecdon)

Section A: horgsnic ChemistrT - volumetrlc A.nslysis

1 . Estimation of sodium carbonate and sodium hytlrogen oaibonate present in a mixture.

2. Estimation of oxalic acid by titrating it wit! KMnOa,

Estimation of water of crystallization in Mohr's salt by titrating with KMnOa,

Estimation ofFe (II) ions by titrating it witli KrCr2O-r using internal indicator.

Estimation ofCu (II) ions iodometrically using NazSzO:.

Section B: Orgrnlc Chemlstry

l. Detection of'extra elements containi two €xtra
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5. Prc-requlslte
(ifany)

10. Coune Outcomes (COs)l

Upon successful completion ofthis course, th€ student will be able to:

l Separate mixtures of Sodium carbonate and Sodium hydrogen carbonate

2. Determine strengths ofsolutions ofoxalic acid and water of crystallization in Mohr's salt with
KMnOr.

3. Determine strengths of F{II) solutions with KzCr:O

4. Determine strengths ofCu(II) solutions iodomerically with Na2SuO3

5, Detect heteroatoms (N, S, Cl, Ba I) in organic compounds

6. S€parate amino acids with paper chromatography

7, Separate sugars with paper chromatography

-/-



Z. Separ*ioi of mixtures by Chromstography: Measr:re the Rf value in each case (mmbination of two
compounds to be given)

3 . Identiry and separde the components of a given mixh:re of two amino asids (glycine, aspartic acid
glutamic acid, tyrosine or any other amino aciQ by paper clromatography

4. Identifr ud separate the sugars present in th€ giv€n mixturc by paper chromatogrsphy.

12. Books Recommended

l. Svehla, G. Vogel's Qualitative Inorganic Analysis, Poarson Educdion, 2012.

2. Mendham, J. Vogel's Quantitative Chemical Analysis, Pearso4 2009.

3. Vogel, A.I., Tatchell, A.R., Fumis, B.S,, Hamaford, A.J. & Smitlu P.W.G.,

4. Textbook ofhactical Organic Chemistry, Prentice-Hall, 5th edition, 1995.

5. Manru F.G. & Saunders, B,C. Practical Organic Chemistry Orient-Lonpar!1960,
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l. Nsme of thc Deportm€trt: Chemistry
2, Courgo

Namc
Chemical Encrgetics, Equilibria,
Functional Organic Chemistf,

L T P

3. Cours€
Code

09010214 4 0 0

DSE O4. CoreofCourse use tlck mr AEC O SEC O oEo
NA 6. Frcqucncy

(uto tlck
marl$)

Even
(4

odd
0

Either
Sem Q

Every
Sem
o

5, Pre-requislte (if ery)

7. Totsl Number of Lecture$ Tutorlals, Prsctlcals
Tutorials = 0Lectures = 52 Pnctical = 0

8. Course Descriotion:

This course aims to explain the physical world around us by describing important principles and
definitions of thermochemisby. Through Laws of thermodynamics, energetics of reactioru will be
explained. Calculatim of bond enogt, bond dissociation energy, r$onance energr, enhopies and
enthalpies will be dcmonstated. In addition, conc€pts r€lated to chemical eguilibrium (Gibb's Free
Enerry, Le Chatlier's Principle) will be discussed.

Equilibria in term of ions will also be explained. Lnportant concepts include shong, moderate and weak
elecholltes; ionization of water; ionization of weak acids and bases; common ion effect; pH scale; buffer
solutions; and solubility ofsparingly soluble salts.

In Organic Chemistry, preparation and reactions of aromatic hydrocarbons; allryl and aryl halides;
alcohols, phenols aad ethers will be discussed. Important reactions and their mechanisms will be
explained.

9. Course ObJcctlvcs:

The objectives ofthis course are to:

L Introduce students to energetics of chemical reactions through Laws of Thermodynamics

2. Demonstrate celculation of bond enerry, bond dissociation enerry and resonance enerry from
thermochemical data.

3. Explain thermodynamis derivation ofthe law of chemical equilibrium (be able to distinguish between
AG and AGo, Le Chatlier's Principle)

4. Understand the difference between strong, moderate and weak el€chol),tes; degree of ionization and
ionic product of water

5. Understand ionization ofweak acids and bases and related concepts

6. Understand reactions and preparations of aromatic hydrocarbons; aryl and alkyl halides; alcohols,
phenols and ethers; aldehydes and ketones.

10, Coursc Outcomes (COs):

Upon successful completion ofthis course, the student will be able to:

l. Explain energetics of chemical reactions through important principles and definitions of thermo
chemistry

2. Understand free enerry change in a chemical reaction

3. Explain degree ofionization and the differences between shong, modemte and weak electrolytes

4. Explain important concepts associated wilh the ionization ofweak acids and bases

5. Explain preparation and reactions of aromatic hydrocarbons; aryl and alkyl halides; alcohols, phenols
and ethers; aldehydes and ketones.

I
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ll. Unit wise detailcd cort€nt
Section A: Physiccl Chemlttry (25 Lecturcs)

Title of thc unlt Chcmlcrl En€EcticsUnlt-l Number of lectures = 8

Review of thermodynamics and the Laws of thermodynamics

Importsnt principles and definitions of thermochemistry. Concept of standard state and standard
enthalpies of formations, integral and differential enthalpies of solution urd dilution. Calculation and
bond enerry, bond dissociation energl and resonance enerry fiom thermochemical data. Variation of
enthalpy ofa reaction with tempersture- Kirchoffs equation.

Statement ofThird Law ofthermodynamics and calculation ofabsolute enhopies ofsubstances.

Unit - 2 Number oflecturts = 18 Title of the unia: Chemi$l Equilibrium and
Ionic Equlllbrla

Fre€ €nerg/ change in a chemicel reactio-n. Thermodynsmic derivation of the law of chemical
equilibrium. Distinction between AG and AC', Le Chatlier's Principle.

Relationships between I$, IQ and K, for reaclions involving ideal gases.

Shong, moderate and weak electrolytes, degree of ionizatiorL factors affecting degree of ionizatioq
ionization constant and ionic product of water. Ionization of weak acids and bases, pH scale, common ion
effect. Salt hydrolysis- calculation ofhydrolysis constant, degree ofhydrolysis and pH for different salts.
Buffer solutions. Solubility end solubility product of sparingly soluble salts- applications of solubility
product principle.

Section B: Organic Chcmistry (26 Lectures)
Unlt - 3 Number of lectur€s = l4 Titlc oftbc unlt! Aromrtic Hydrocerbons; Allqyl

rnd rryl hellder
'?Unctional group approach for the following reactions (preparations and reactions) to be studied in context
to their struch[e.

Aromrtic Hydrocorbons

Preparation : (Case benzene): from phenol, by decarborylation, from acetylene, from benzene sulphonic
acid

Reactions: (Case benzene): Electrophilic substitution: nitration, halogenation and sulphonation, Friedel-
Crafl's reaction (alkylation and acylation) (up to 4 carbons on benzene). Side chain oxidation of alkyl
benzenes (up to 4 carbons on benzene).

-zAlkyl and aryl halides( , 
", 

.,

Alkyl hrlides (upto 5 carbons) Types ofNucleophiles (Srl, Sr.r2 and gri) reactions.

Preparation: From alkenes and alcohols

Reactions: Hydrolysis, nitrite and nitro formatior! nitrile and isonitrile formation, Williamson's ether
synthesis: Eliminations vs. substitution.

Aryl Halides

Preparation : (Chloro, bromo and iodo benzene case): fiom phenol, Surmeyer & Gattermarm reactions.

Reactions: (Chlorobenzene): Aromatic nucleophilic substitution (replacement by -OH group) and effect of
niho substituent. Benryne mechanism: KNH2NH2 (or NaNHTNH3).

Reactiyity and relative strength ofC-Halogen bond in alkyl, allyl, benzyl, vinyl and aryl halides.

Unit 4 No' of Lectures = 12 Tialc ofthc unit Alcohols, Phenols and ethers (Up to 5
Carbons)

'Alcohols:

Preparation: Preparation of lo,2o and 3o alcohols using Grignard reagent, Ester hy&olysis, Reduction of
aldehydes, ketones, carborylic acids and esters.

P
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dichromate, conc. HNO3). Oppenauer oxidation

Dlblsr (Upto 6 Carbons), oxidation ofdiols. Pinacol-Pinacolone rearrangement.

Phenols: (Phenol case)

Preparation: Cumene hydroperoxide method, from diazonium salts.

Reactiors: Electsophilic substitution: Nihation, halogenation and sulphonation. Reimer-Tiemann
Reaction, Gattermann-Koch Reaction, Houben-Hoesch Condensation, Schotten-Baumann Reaction.

Ethers (allphltlc snd aromatic): Cleavage of ethers with HL

Aldehydes ind ketones (rliphatic end lromrtic): (Formaldehyde, acetaldehyde, acetone and
benzaldehyde)

Preparation: from acid chlorides and nitriles

Reactions: Reaction \ryith HCN, ROH, NaHSOr, NHz-G derivatives, lodoform test, Aldol condensation,
Canizzaro's reaction, Wittig reaction, Benzoin condensation.

Clemensen reduction and Wolff Kishner reduction. Meerwein-Pondorff Ve ey reduction.

Reactions: With Sodium, tD( (Lucas tEs0, oxidation (with PCC, alk. KMnOr, acidic

13. Books Recommended

l. Grabam Solomon T.W., Fryhle, C.B. & Dnydo, S.A. Organic Chemifiy, John Wiley & Sons (2014).

2. McMurry, J.E. Fundamcntals of Organic Chcmisry, 7th Ed. Congage Loaming India Editioq 2013.

3 , Sykes, P. A Guidebook to Mechanism in Orgrnic Ch€Dristry, Orimt Lonpa4 New Delhi ( I 988).

4. Finar, I.L. Organic Chemistry (vol. I and tr), E.L.B.S.

5. Morrison, RT. & Boyd RN. Oganic Chonistry, Pousoq 2010.
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1 Name of the Deprrlment Chemistry
L T P2. Course

Nrmc
Chemical Energetics, Equilibric
Functional Organic Chcmistry Lab

40 03. Course
Codo

09010215

Corc (4 DSE O AEC O sEc o oEo4, IVro ofCourse (use tick mrrk)
NA 6. Froqucncy (usc

tick Drrkr)
Even Q odd (r') Either

Sen 0
Every
Sem Q

5. Pra.
requisite (if
8nv)

7, Totrl Number of Lecturcs, Tutorlals' Practlcals
Tutorlals = 0 Pmctical = 52Lectures - 0

E, Course Deccription:

The lab work emphasizes leaming ofbasic skills helpful not only to chemistry shrdents but all those who
want to pursue any experimental science. It includes using instruments to determine physical parameten,
e,9., heat capacity, enthalpy, solubility and pH; crystallization of compounds, determining the purity,
melting and boiling point of compounds and simple chromatogaphic techniques. Syn0reses of selected
organic compounds will also be performed and their mechanisms will be discussed.

9. Course Objectives:

l. Determination of heat capacity of calorimeter

2. Determination of enthalpy of selected reactions

3. Studying the solubility ofbenzoic acid in water

4. Determination of pH of various solutions, for instance, aerated drinks, fruit juices, shampoos and
soaps.

5. Preparation ofbuffer solutions and determination oftheir pH

6. Purification of organic compounds by crystallization and distillation

7. Preparation ofselected organic compounds and discussion about their mechanism.

10. Course Outcomes (COs):

Upon successfirl completion ofthis course, the shrdent will be able to:

l. Determine heat capacity ofcalorimeter for different volumes.

2. Determine enthalpy of
a. Neutralization ofhyclrochloric acid with sodium hydroxide

b. Ionization of acetic acid

c. Solution of salts (KNOr, NILCI)

d. Hydration of Copper Sulphate

3. Study solubility ofbenzoic acid in water

4. Measure pH ofdifferent solutions, for instance, aerated drinks, fruit juices, shampoos and soaps

5. Prepare buffer solutions (one acidic aad basic each) and determine their pH

6. Puriry organic compounds by crystallization and distillation and determine their purity with melting
and boiling points

7. Conduct the following syntheses and determine their mechanisms

a. BrominationofPhenoVAniline

b. Benzoylation ofarnines/phenols

c. Oxime and 2,4-dinitrophenylhydrazone of aldehyde/ketone

W
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11. Lbt of Expcrimetra(Student har to per{orm tetr erpcriments - rt leart two frou each sectlon)

Sectlon A: Physical Chemistry
Th€rmochemistrT

l. Determination ofheat capacity ofcalorimeter for different volumes.

2. Deterrnination ofenthalpy ofneutralizatiln of hydrochloric acid with sodium hydroxide.

3 . Determination of enthalpy of ionization of acetic acid.

4. Determ ation ofintegral enthalpy ofsolution ofsalts (KNO3, NH4CD.

5 . Determination of enthalpy of hydration of copper sulphate.

6. Study ofth€ solubility ofbenzoic acid in water and determination ofI/.
Ionic equilibria
l. pH measurements

2. Measur€ment of pH of different solutions like aemted drinks, fruit juices, shampoos and
soaps (use dilute solutions of soaps and shampoos to prevent damage to the glass electrode)
using pH-meter,

3. Preparation ofbuffer solutions:

4. Sodium acetate-acetic acid

5. Ammonium chloride-ammonium hydroxide

6. Measurement of the pH of buffer solutions and comparison of the values with theoretical
values,

Section B: Organlc Chemistry
l. Purification oforganic compounds by crystallization (from water and alcohol) and

distillaion.
2. Criteria ofPurity: Determination of melting and boiling points.

3. Preparations: Mechanism ofvarious reactions involved to be discussed.
Recrystallisation, determination of melting point and calculation of quantitative yields
to be done.

4. Bromination ofPhenoUAniline
5. Benzoylation of amines/phenols

6. Oxime and 2,4-dinitophenylhydrazone of aldehyde/ketone

12. Books Recommended

1. Vogel,4.I., Tatchell, A.R,, Fumis,8.S., Hannafor4 A.J. & SmitlU P.W.G.,

2. Textbook ofPracticsl Organic Chemistry, Prentice-Hall, 5th edition, 1996.

3, Mann, F.G. & Saundecs, B.C. Practioal Organio Chemisry Ori€ot-Lonpao,l960.

4. Khoslq B. D.; Garg, V. C. & Gulati, A. Seoior Practical Physical Chenistry, R- Chand & Co.: New
Delhi (2011).

I



l. Nrme ofthe rtment: C
2. Courrc

Nrmc
Solutions, Phase Equilibrium,
Conductance, Electochemistry &
Functional Orsanic Chemistry-Il

L T P

3, Course
Code

090103 t4 4 0 0

4. Type ofCourse (use tick
mark)

Core (r') DSE 0 AEC0 sEc 0 oE0

5, Pre-
requisite
(ifanv)

NA 5, Frrquency
(u!c tlck
marks)

Even Q odd (/) Either
Sem Q

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practicrls.
Lectures - 52 Tutorhls = 0 Practacrl = 0
8, Course Description:

This course will delve deeper into the thermodynamics of solutions- ideal and non-ideal, Raoult's Law
which govems the behavior of ideal solutions will be explained. In addition, miscibility of liquids (partial
and immiscibility) will be discussed. Principles of steam distillalion, Nemst distribution law and its
application, and solvent extraction will be highlighted.

This course will also o<plain equilibrium between phases. Phases, components and degrees of freedom of a
system will be explained, In addition, phase diagrams of one-component systeo$ (water and Sulphur) and
selected two+omponent systems involving eutectics, congruent and incongru.e,trt melting points will be
discussed.

Conductivity, transferencc number and ionic mobility will be explained as a foundation for electochemistry.
Important concepts in €lectrochemistry include measuring EMF of a cell; Nemst equationi standard
elechod€ pot€ntia[ and the electrochemical series; concentration cells; pH determination; and potentiomehic
titrations.

In organic chemisby, preparation and reactions of carboxylic acids and their derivatives (acid chlorides,
estcrs, amides, anhydrides); amines and Diazonium salts; amino acids, peptides and proteirs; and
carbohydrates will be discussed.

9. Cource ObJectlvcs:

The objectives ofthis cours€ are to;

l. Introduce students to thermodynamics of ideal solutions and Raoult's law

2. Familiarize students with principles goveming miscibility of tiquids

3. Explain phase diagrams ofone component system (water and Sulphur) and two component systems (Pb-
Ag FeCl3-HrO and Na-K) involving eutectics, congruent and incongruent melting points

4. Explain molar conductivity, hansference number and ionic mobility

5. Understand how to measure EMF ofa cell

6. Understand how to d€termine pH using Hydrogen electode

7. Explain preparation and reactions of Carboxylic acids and derivatives; amines and diamnium salts;
amino acids, peptides and proteins; and carbohydrates.

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:

l. Understand the behavior of ideal solutions and Raoull's law and deviations fiom Raoult's law

2. Explain phase diagrams for selected one component and two component systems

3. Explain migration ofions
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Determine degree of ionization ofweak clec'trolytee; sol
product of water; and hyclrolysis constant of a salt

5. Determine EMF of a cell and from the EMF data, TG, nH and nS.

6. Explain preparation and reactions of Carborylic acids and derivatives; amines and diazonium salts;
amino acids, peptides and proteins; and carbohydrates.

4 ubility products of sparingly soluble salts: ionic

ll. Unit wise dctsil€d content

Sectior A: Physicgl Chemistry II (26 l,€ctures)
Unit-l Number of lecturcs = l4 Tltle ofth€ urit: Solutions tnd Phsse Equilibrium

Thermodynamics of ideal solutions: Ideal solutions and Raoult'$ Law, deviations from Raoult's law- non-
ideal solutions. Vapour pressure-composition and temperature{omposition curves of ideal and non-ideal
solutions. Distillationofsolutions. Leverrule. Azeohopes.

Partial miscibility of liquids: Critical solution temperatue, effect of impurity on partial miscibility ofliquids.
Immiscibility of liquids- Principle of steam distillation, Nemst disribution law and its application, solvent
extraction.

Phases, components and degrees of freedom of a system, criteria of phase equilibrium. Gibbs Phase Rule
and its thermodyngmic derivation. Derivation of Clausius-Clapeyron equation and its importance in phase

equilibria. Phase diagrams of one-component systems (\yater and Sulphur) and two component systems
involving eutectics, congruent and incongruent melting points (lead-silver, FeClr-HO and Na-K only)

Unit - 2 Number oflectures = 12 Tltle ofthe unit Conductance and El€ctrochemlstry

Conductivity, equivalent and molar conductivity and their variation with dilution for weak and strong
electrolytes, Kohlrausch law of independent migration of ions.

Transference number and its experimental daermination using Hittorf and Moving boundary methods, Ionic
mobility. Application of conduchnc€ measureoxexlts, determination of degre.e of ionization of weak
electsolyte, solubility and solubility products of sparingly soluble salts, ionic product of water, hydrolysis
constant ofa salt. Conductometric tihations (only acid-base).

Reversible and ineversible cells, Concept of EMF of a c€ll. Measurfiient of EMF of a cell. Nernst
equation and iB importancc. Tlpes of elecdes, Standard electrode potential. Electochemical series.
Thermodynamics ofa reversiblc cell, calculotion oftbermodyflamic properties: flc, nH and EIS from EMF
data.

Calculation of equilibrrium constant ftom EIVIF data. Concenhation colls with transferenc€ and without
trsnsference. Liquidjunction potential and salt bridge.

pH determination using hydrogen clectrode and quinhydrone elestrode.

Potentiometric titrations- qualitative tr€atsnent (scid-base and oxidation-reduction only).

Section B: Ons.nic Chemlstry -U (26 Lccturcs)
Unlt - 3 Number of lectures = 10 Tlth of the unlt Crrboryllc Aclds rnd thclr derlvatlvesi

Amhcs rnd Dhzorlum Saltr

Functional group approach for the following reactions (preparations and reactions) to be studied in context to
their stmchlle-

Carboxylic acids and their derivatives

Carborylic acids (aliphatic and aromatic)

Preparation: Acidic urd Alkaline hydrolysis of esters

Reactions: Hell-Vollhard-Zelinsky Reaction

Carboxylic acld derivrtives (upto 5 carbons)

w9



Anhydrides, Esters and Amides from acids and their interconversion.

Reactions: Comparative study of nucleophilicity of acyl derivatives. Reformatsky Reaction, Perkrn
condensation.

Amines and Diazonium Salts

Amines (Aliphatic and Aromatic) (Upto 5 Carbons)

Preparation: from alkyl halides, Gabriel's Phthalimide synthesis, Hofinaru Bromamide reaciion.

Reactions: Hotnarur vs. Saytzeff elimination, Carbylamine test, Hinsberg test with HNO2, Schotten-
Baumann Reactiorq Electophilic substitution (case aniline), nitration, bromination, sulphonation.

Dirzonium salts

Prepsration: from aromatic amines

Rsactions: conversion to benzene, phenol, dyes.

Preparation: Acid chlorides,

lNo of Lcctures = 16 lTltle of the unlt: Amlno aclds, peptldes and protelns;
I lc.rbohydrcae!

Unit 4

Preparation of Amino Acids: Stecker synthesis using Gabriel's phthalimidc synthesis. Zwitterioq
Isoelectric point and Elechophor6is.

Reactions of amino acicls: ester of -COOH group, actylation of -NH2 group, complexation with Cu2+ ions,
ninhy&in test

Overview of Primary, Secondary, Tertiary and Quat€rnnry shuctur€ ofproteins

Determination of primary stucturo of peptides by deeradation. Edmann degradation (N-terminal) and C-
terminal (thiohydantoin and with carboxypeptidase enzyme),

Synthesis of simple peptides (upto dipeptidee) by N-protection (t-butylorycarbonyl and phthaloyl) and C-
activating groups and Merrifield solid-phase synthesis.

Classifrcation, and General Properties, Glucose and Fructose (open chain and cyclic structure),
Determindion of configuration of monossccharides, absolute configuration of Glucose and Fructose,
Mutarotstion, asc€nding and descending in monosacshsrides. Stusture of disaccharides (sucrose, cellulose,
maltose, lactosa) and polysaccharides (starch and cellulose) excluding their stmcture elucidation.

13, Books Recommended

L Banow, G.M. Physical Chemisny Tata McGraw Hill (2007)

2. Castellan, G.W. Physical Chemisry 4th Ed. Narosa (2004)

3. Kotz, J.C., Treichel, P,M. & Townsen4 J.R General Chemistry, Cengage Leaming Lrdia Pvt. Ltd.: New
Delhi (2009).

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

5. Petrucci, RH. General Chemistry, 5th Ed., Macmillan Publishing Co.: New Delhi (1985).

6. Monison, RT. & Boyd RN. Organic Chemisfy, Dorling Kindersley (hdia) Pvt. Ltd. @earson
Education)

7. Finar, LL. Orgsnic Chenisty (Volume 1), Dorling Kindenley (India) Pvt. Ltd. @earson Education)

8. Finar, LL. Organic Chemisty (Vohme 2), Dorling Kindersley (hdia) Pvt. Ltd, @eanon Education)

9. Nelsor! D.L. & Cox, M.M. Lehninger's Principles of Biochemistry 7th Ed., W.H. Freeman,

10. Berg J.M., Tymoczkq J.L. & Stryer, L. Bioch€misfy, W.H. Freemaq 2002.
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l. Nrme ofthe DeDortment: Chembtry
2. Course

Name
Solutions, Phase Equilibriun,
Conductance, Electrochemisty &
Functional Organic Chemistry-tr Lab

L T P

3. Course
Code

090r0315 0 0 4

4, Typc of Coune (us€ tlck m.rk) Corc (/) DSE 0 AEC
o

sEc
o

oE0

5, Pre-
requ isite(if
any)

NA 5. Frequency
(use tick
mrrla)

Even Q odd (r') Either Sem

0
Every
Sem 0

7. Totrl Number ofl,€cturcq Tutorhls, Practlcrls.
Lectures - 0 Tutorials = 0 Practical = 52
8. Course Description:

The lab work emphasizes leaming of basic skills helpful not only to chemistry students but all those who
want to pusue any experimenal science, It includes studying equilibria by distribution methods;
conshuction of the phase diagram of a binary system and determining its critical temperatwe and
composition; determination of cell constant, conductance and degree of dissociation; perform
conductometric titratioru; perform potentiometric titrations; qualiative analysis of organic compounds;
simple chmmatographic techniques; and miscellaneous experiments in organic chemisky, e.&, tifation of
glycine and determination of its concentation, studying the action of salivary amylase on starcll and
differentiating beween a reducing and norueducing sugar.

9, Course ObJectlves:

l. Studying the equilibrium of selected reactions by disaibution method

2. Construction of phase diagram of a binary systern (simple eutectic) using cooling curves and
determination of critical temperatures and composition.

3. Determination ofa cell constant, conductance and degree ofdissociation ofa weak acid

4. Perfonn conductometric and potentiometric titations

5. Perform qualitative analyses of selected organic compounds possessing monofunctional groups

6. Separation ofamino acids by paper chromatography

7. Tihation ofglycine and determination ofits concentration

E. Studying the action ofsalivary amylase on starch

9. Differentiation between a reducing and a nonreducing sugar

10. Course Outcomcs (COs):

Upon successfrrl completion ofthis course, the student will be able to:

l. Explain the equilibrium of selected reactions by disbibution method

2. Conshuct phase diagrams of binary systems (sfunple eutectic) with cooling curves and determine
critical parameters

3 . Determine cell corstant, conductance and degree of dissociation of an acid

4. Perform conductometric and potentiomehic titations

5. Perform qualitative analyses ofselected organic compormds possessing monofunctional groups

6. Separation of amino acids by paper chromatography

7. Titate glycine and determine its concentration

L/(,V
\)-'.->
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Section Ai Phyrical Chemlstry
Ilistributlon
l Study ofthe equilibrium ofone ofthe following reactions by the disEibution method:

Ir(aq) + t(aq) + Is(aq)

Cu'?(a4 + xNftrla4 --+ [Cu(NH:)J'-
Phsse equilibrie
I . Comtruction of the phase diagram of a bioary system (simple eut€ctic) using cooling curves.

2. Determination ofthe critical solution temperature and composition ofthe phenol water system
and study ofthe effect of impurities on it.

3. Study ofthe variation ofmutual solubility temperature with conc€nralion for the phenol water
system and detemrination ofthe critical solubility temperature,

Conductsnce

l. Determination of ccll constant

2. Determination of equivalent conductance, degree of dissociation and

3. dissociation con$tant ofa weak acid.

4. Perform the following conductometric titrations:

5. Strong acid vs. strong base

6. Weak acid vs, shong base

Potentiometrf
l. Perform the following potentiometric titralions:

2. Strong acid vs. strong base

3. Weak acid vs. strong base

4. Potassium dichromate vs, Mohls salt

Sectlon Br Organic Chemistry
l. Systematic Qualitative Organic Analysis of Organic Compounds possessing monofinctional

groups (COOH, phenolic, aldehydio, ketonic, amide, oitro, amines) and prepamtion of one
derivative.

2. Separation of amino acids by paper chromatography

3. Determination ofthe concentration ofglycine solution by fonnylation method.

4. Titation curve of glycine

5, Action of salivary arnylase on starch

6. Effect oftemperature on the action ofsalivary amylase on starch.

7. Differentiation between a reducing and a nonreducing sugar

12. Books Recommended

8. Study ths action of salivary arnylase on starch

9, Diff€rentiate between a reducing and a nonreducing sugar

I l. List of hrs to tGn -rt lcest two from esch

1. Vogel, A.I., Tatohell, A.R, Funis, 8.S,, Hannafonl, A.J, & Smith, P.W.G., Tgxtbook of Practical
Organio Chemistry, hentice-Hall, 5th edition, 1996.

2. Mar& F.G. & Sauaders, B.C. Pradical Organic Chemistry Orient-Longmaql960.

3. Khosla, B. D.; Gsrg, V. C. & Gulati, A. Se'nior Practical Physical Chemistry, R Chand & Co.: l'{ew
Delhi (2011).

4. Ahluwallq VJC & Aggarwal, R Comprthcosive Prac'tical Organic Chemistry, Univenities Prgss,

N'



l. Name of the Depsrtmort : Chcmlstry
2. Courrc

Namc
Transition Metal &
Coordination Chemistry,
States of matter &,
Chemical kinetics

L T P

3. Course Codc 09010412 4 0 0

4, Type of Course (use tlck mark) Corc (4 DSE 0 AEC
o

sEc 0 oE0

5. Pre.requisite
(ifany)

NA 6. Frequency
(use tlck
marks)

Even (r') odd 0 Either
Sem 0

Every
Sem Q

7. Tot l Number oflectureq Tutorirls, Prrctlcrl
Lectures - 52 Tutorials - 0 Practical - 0
E. Course Description:

This course will give an excellent opportuity to study and use the knowledge of Transition Elements,
coordination chemistry, Gaseous State, Liquid State, Solid State and Chemical Kinetics.

9. Counse Objectlves:

The objectives ofthis courso are to:

l. Study the properties oftransisition elements.

2. Understand the key features ofcoordination compouds

3. Discuss the various properties of solids, liquids and gases.

4. Study the reaction rates, theories of reaction rates and different order reactions.

10. Course Outcomcs (COs):

Upon successful completion of this course, the student will be able to:

l. Identif the behavior oftransition elements

2. Recognize the t)?es ofisomers and nomenclature and applications ofcoordination compounds.

3. Become familiar with the various applications ofmolecules in different states..

4. Describe how the rate of a chemical reaction changes as a function oftime.

11. Unit wise detailcd content
Unltl Number of lectures = 11 Titlc of the unit: Trancitior Elements (3d serics)

General group trends with special reference to elechonic configuration, variable valency, colour, magnetic
and catalytic properties, ability to form complexes and stability of various oxidation states (Latimer
diagrams) for Mn, Fe and Cu. Lanthanoids and actinoids: Electronic configurations, oxidation states,
colou, magnetic properties, lanthanide contraction, separation oflanthanides (ion exchange method only).

Unit - 2 Number of lccturec - ll TitlG ofthe unlt Coordlnotlon Chemlstry

Valence Bond Theory (YBT): Irner and outer orbital complexes of Cr, Fe, Co, Ni and Cu (coordination
numbers 4 and 6). Stuctural and stereoisomerism in complexes with coordination numbers 4 and 6.
Drawbacks ofYBT. IUPAC system of nomenclahre. Crystal Field Theory, octahedral symmetry. Crystal
field stabilization enerry (CFSE), Crystal field effects for weak and shong fields, Tetrahedral symmetry.
Factors affec'ting the magnitude of D. Spechochemical series. Comparison of CFSE for Oh and Td
complexes, Tehagonal distortion of octahedral geometry. Jahn-Teller distortion, Square planar
coordination.

Unit - 3 Number of lGctures = 15 Title ofthe unit: Gaseous Sate and Llquld Sarle

Gaseous Strte3 Postulatcs of Kinetic Theory ofGases 8nd derivation ofthe kinetis sas equation. Deviation
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of real gases Aom ideal behaviour, compressibility factor, causes of d€viation. van der Waals equation of
state for real gases. Boyle temperaturr (derivation not required). Critical phurornena, critical constants and
their calculation from van der Waals equation, Andrews's isotherms of COz. Maxwell Boltzrnann
distribution laws of molecular velocities and molecular energies Graphic representation - derivation not
required) and their importance. Temperature dependence ofthese distributions.

Liquid Strte: Surhce tension and its determination using stalap.ometer. ViscositSr of a liquid and
detennination of coefficient ofviscosity using Ostwald viscometer. Effect oftemperahfe on su.rfac€ tension
and coefficient of viscosity ofa liquid (qualitative treatnent only).

Unlt - 4 Number of lectures = 15 Title of tbe unit: Solid State aud Chemical Kinetics

Solld Strte: Forms of solids, Symmetry elements, mit cells, crystal systems, Bravais lattice types and
identification of lattice planes. Laws of Crystallogaphy - Law of constancy of interfacial angles, Law of
rational indices. Miller indices. X-Ray diffraction by crystals, Bragg's law, Structures of NaCl, KCI and
CsCl (qualitative t€atrnent only). Defects in crystals. Glasses and liquid crystals.

Chemical Kinetics: The mncept of reac.tion rates. Effect of temperahrc, pressurg catalyst and other
factors on rcsction rates. Order and moleculadty of a feaction. Derivation of integrated rate equations for
zero, ftrst and second order reactions. Half-life ofa reaction. General methods for determination oforder of
a reaction, Concept of astivation energr and its calculation ftom Arrhenius equafion. Theories of Reaction
Rates: Collision theory and Activated Complex theory of bimolecular reactions. Comparison of the two
theories (qualitative treaE1rent only).

12. Bookr Recommended

l. Barrow, G.M. Physical Chernistry Taa McGraw-Hill (2007).

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

3. Kota J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Leaming InCia Pvt. Ltd., New
Delhi (2009).

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

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

6. Cofton, F.A. & Wilkinsoru G. Basic Inorganic Chemisfy, Wiley.

7. Shriver, D.F. & Atkins, P.W. Inorganic Chemistry, Oxford University Press.

8. Wulfsberg, G. Inorganic Chemistry, Viva Books Pvt. Ltd.

9. Rodgers, G.E. Inorganic & Solid State Chemistry, Cengage Learning India Ltd., 2008.



L T P2. Course Nsme Transition Metal & Coordination Chemistry,
Statos of matter & Chemicsl kinetics Lab

0 43. Course Code 09010413

4. lYpo of Courte (use tlck mark) Core DSE 0 AEC 0 sEc 0 oE0
5. Pre.requisite

(ifany)
NA 6. Frequency

(use tick
marks)

Even (r'1 odd0 Either
Sem 0

Every
Sern 0

7. Total Number of Lectur$, Tutorhls, Practical
Lectures = 0 Tutorlah = 0 Prectlcal = 52
L Course Description:

This course provides practical training in inorganic qualitative analysis, surface tension and viscosity
measurements and kinetics of chemical r€actions which enable shrdents to solvc the technical problems
during the separation of mixtures.
9. Coune Oblcctivesl

The objeotivcs ofthis courso are to:

l. Identify different cataions and anions in an iaorgaoic mixture.

2. Perfonn experiment on surface tension and viscosig

3. Study the kin*ics ofch€rnioal ,eacliotrs.

10. Course Outcomec (COs):

Upon successfirl completion ofthis course, the student will be able to:

l, Separate th€ components in an inorganic mixturc

2. Identiry quality ofany chemical and any formulation.

3. Apply Anhenius equation to study diffsrent shemical reactions.

I I . Llst of Erperlments(Student hs3 to Derform teu erperimen& - et least two from egch soctlon)

1. Name oftbe rtment:

Inorganic Chemistry :

I. Semi-micro qualitative analysis (using HzS or other methods) of mixtures - not more than four ionic
species (two anions and two cations, excluding insoluble salts) out ofthe following:

cations : NH4*, pb2*, Bi3*, cu2+, cd2+, Fe3*, Al3*, co2*, Ni2+, Mn2*, zn2*, Ba2*, sl*, ca't, K*

Anions : co:2- , s'? , sot sro31 Nof, cH3coo-, cl , Ba, r, Not so{}, ponr., Bor}, cror}, F-

(Spot tests should be carried out wherever feasible)

IL Estimations

L Estimate the amount of nickel present in a given solution as bis(dimethylglyoximato) nickel(ll) or
aluminium as oximate in a given solution gravimetrically.

2. Estimation of (i) Mg+ or (ii) Zn+ by complexometric titrations using EDTA.

3 . Estimation of total hardness of a given sample of water by complexometric titration.

Physical Chemistry:

I. Surface tension mersurem€nt (use oforganic solvents ercluded)

a" Determination of the surface tension of a liquid or a dilute solution using a stalagm.ometer.

b. Study of the variation of surface tension of a detergent solution with concentration.

II. Viscosity measurement (use of orgoDic solv€nts €xcluded).

a. Determination of the relative and absolute viscosity of a liquid or dilute solution using an Ostwald's
viscometer.

b. Study ofthe variation ofviscosity ofan aqueous solution with concentration ofsolute.
_l
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III. Chemicsl Kinetics

Study the kinetics ofthe following reactions.

l. Initigl rate method: Iodide-persulphate reaction

2. Intesrated rate m€thod:

a. Acid hydrolysis ofmethyl acetate with hydrochloric acid.

b. Saponification ofethyl acetate.

c. Compare the strengths ofHCl and I{2SO4 by studying kinetics ofhydrolysis

12. Books recommended

1. Svehla, G, Vogel's Qualitativ€ Inorganic Analysis, Pearson Education, 2012.

2. Mendham, J. Vogel's Quantitative Chemical Analysis, Pearson,2009.

3. Khosla, B. D.; Garg V. C. & Culati, A. Senior Practical Physical Chemistry, R. Chand & Co.:
New Delhi (201 I ).
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1. Name of the Dcprrtment : Chemistry
2. Coune Nrme Analytical Methods in Chenistry L T P

3. Course Code 09010517 4 0 0

4, Type ofCourcc (use tlck mrrk) Core Q DSE AEC O sEc 0 oE0
5. Prercqubltc

(lf ary)
NA 6. Frtquoncy

(usc tkk
mrrks)

Even Q odd (r') Either
Sem 0

Every
Sem Q

7, Totsl Number of Lcctures, TutqIlqE Pnrcticals
Lecturcs = 52 Tutorirk = Nll Practlcal = Nil
E, Course D$crlptlon:

This course provides an excellent opportunity to learn about Sampling, evaluation of analytical data,

analyzing and identifuing samples using different specroscopic techniques like Infra-red, UV, Visible,
flame absorption spectrometry. This course also emphasizes on applications of thermogravimetry,
electrochemistry and separation methods like chromatography.

9. Course Obiectives:

The objectives ofthis course are to:

1 . Leam the basic principles of different instrumentation.

2. Introduce Origin of spectra, fundamental laws of spectroscopy and selection rules.

3. Theory of thermogavimetry GG) and its application.

4. Undentand the mechanism and efficienry of separation techniques like solvent extraction,
chromatography.

5. Introduce electxo analyical methods to study different t)?es oftitrations.

6. Leam the basic principle of flame photometry and techniques of atomization and sarnple inhoduction.

10, Course Outcomcs (COs):

Upon successfirl completion of this course, the student will be able to

1. Identifi choice of source, monochromator and detector for single and double beam instrument in
spectrometry.

2. Apply and verifr Lambert Beer's Law.

3. Use Flame photometers for the quantitative estimation offiace level ofmetal ions from water samples

4. Explain mechanism of extraction: extaction by solvation and chelation. Technique of extraction:

5. Calculate Enantiomeric excess (ee/ diastereomeric excess (de) ratios and determination of
enantiomeric composition using NMR, Chiral solvents and chiral shift reagents.

6. Understand the advantage of determining the equivalence point by performing conductometric and

potentiometric titr"tions over volumetric titration.

7. Determine pKa values using pH meter.

11. Unlt wlse detslled content
Unit-l Numb€r of lectur€s = 08 Title ofthc unlt: Qurlltstlve snd qusnaitotlve rspects of

analysis

Sampling, evaluation of analytical data errors, accuacy and precision, methods of their expression, nonnal
law of distribution if indeterminate errors, statistical test of data; F, Q and t test, rejection of datq and
confidence intervals.

w-e.v.-
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Unit - 2 Numb€r of lecturcs = 20 Title of th€ unit Optlcrl mctho& of atrslllb-

Unit - 3 Number of lecturcs = l0 Title of tbe unitr Thermol methods of analysis and
ElectroanaMical methods

Theory of thermogravimetry (TC), basic principle of instrumentstion. Techniques for quantitative

estimation ofCa and Mg fiom their mixtrre. Classification of electro analyticsl methods, basic principle of
pH metric, potentiometric and conduciometric tihations. Techniques used for the determination of
equivalence points. Techniques used for the determination ofpKa values.

Unit - 4 Number of lectures = 14 Tlth ofthe unit: Separstion Techtrlqueg

Solvent cxtrectionl Classification, principle and efficiency of the t€chnique, Mechanism of extaction:
extaction by solvation and chelation. Technique of ext'astion: batch, continuous and counter current
extrac,tiom. Qualitative and quantitativ€ aspects ofsolvent extraction: extaction of metal ions ftom aqueous

solution, exhsction of orguric species from the aqueous and nonaqueous media.

Chromstogrrphy: Classification, principte and efficiency of the technique}echanism of separation;

adsorption, partition & ion exchange. Development of cluomatograms: frontgl, elution and displacement

methods. Qualitative and quantitative sspects ofchromatographic methods ofanalysis: IC,

GLC, GPC, TLC and IIPLC. Stercoisomeric sepsration and analysis: Measwement of optical rotation,
calculation of Enantiomeric excess

12, Bools Rpcommended

l. Ieffery, G.H., Bassett, J., Mendham, J. & Denney, R.C. Vogel's Texlbook of Quantitative Chemical
Analysis, John Wley & Sons, 1989.

2. Willard, H.H., Menitl L.L., Dean, J. & Settoe, F.A. Instrumental Methods of Analysis, Tth Ed.

Wadsworth Publishing Company Ltd., Belmont, Califomia, USA, 1988.

3. Christian, G.D; Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004.

4. Hanis, D. C. Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.

5. Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, Intemational Publisher,2009.

6. Skoog, D.A. Holler F.J. & Nieman, T.A. Principles of lnstrumental Analysis, Cengage Leaming India
Ed,

7. Mikes, O. Laboratory Hand Book of Chromatographic & Allied Methods, Elles Harwood Series on
Analltical Chemistry, John Wiley & Sons, 1979.

8. Ditts, R.V. Analytical Chemistry; Methods of Separation, van Nostrand, 1974.

"/ !'v"--

IIV-Visible Spcctrometrf: Basic principles of instumentation (choice of source, monochromator 8nd

detector) for single and double beam instrument; Origin of spechq interadion of radiation with matter,

fundamental laws ofspechoscopy and selection rules, validity ofBeer-Lambert's [aw.

Brsic prlnciplB of qusntititive rnrlysls: Estimation of metal ions from aqueous solution, geometrical

isomers, keto-enol tautomers. Determination of composition of metal complexes using Job's method of
continuous variation and mole ratio method.

Infrarcd Spectrometry: Basic principles of instumentation (choice of source, monochromator & detector)

for single and double beam instrument; sampling techniques. Sfuctural illustration through interpretation of
data, Elfec't and importancg of isotope substitution.

trlame Atomic Absorption snd Emission Spectromctry: Basic principles of instrumentation (choice of
soilIce, monochromator, detector, choice of flame and Bumer designs. Techniques of atomization and

sample inEoduction; Method ofbackground correction, sources of chemical interferences and their method

ofremoval, Techniques for the quantitative estimation ofhac€ level ofmetal ions from \yater samples.
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1. Name of the DcDrrtment: ChemlsttY
2. Course Name Analytical Methods in Chunisfy

Lab
L T

3. Courcc Code 09010518 0 0

4, TVpe ofCoune (use tlck mgrk) Cort Q DSE (r') AEC 0 sEc 0 oE0
5. Pre-requicite NA 6. Frcquency

(usc tlck marks)
Even 0 odd(r') Either

Sern 0
Eveq,
Sem 0

7. Total Number of Lecturcs' Tutorlrls' Prrctlcrb'
Lectures = 0 Tutorlals = 0 Practlcrl = 52

8. Cource Descriptior:

Practical work has had a central and distinct role in chemistry education (from school to university) for
more than a century. The aim of chcmistry is to insrease our understanding of the composition, properties

and change of matter. Claims and explanations in chemistry should be support€d by observational data.

The module designed here for students is to understand the basic principles and leam the experimental
techniques of classical titimetric and gravimetric methorls of analysis, TIe stud€nt will also be introduced
to common instrumental techniques including ckomatography, spechophotometry, ion exchange resins and

elecho-analflical methods.

9, Coune Oblectiv€sl

The objectives ofthis course are to:

1. Understard the basic principles and leam the experimental techniques of classical tihimetric methods of
analysis,

2. Understand the theory behind the instrumental techniques of chromatogmphy, spectrophotometry ,ion
exchange and electro-analytical methods

3. Perform experiments with samples of water to determine BOD and COD and dissolved oxygen.

4, Determine the acidity ald alkalinity in soil samples.

5 . Study and apply the principle of complexometry for detecting metals in samples at the ppm level .

6. Use flame photometry method for detecting alkali metals in sample as they give characteristic colors in
flame.

10. Cource Outcomes (COs):

Upon successful completion ofthis couse, the student will be able to:

l. Refer to the chemical theory behind the use of modem instrumental techniques for quantitative
chemical analysis.

2. Identifu and estimate traces of metals using the theory ofcomplexation with EDTA

3. Analyze soil for its pH and total soluble salt content.

4. Determine N4 Ca and Li In fruitjuices and cola drinks by applying flame photometric technique.

5, Use chmmatography to separate mixtures of metal ions, dyes, sugars, amino acids and various other
samples and calculate their Rf values.

I l.Llst of Erperlments{Student hrs to perform ten experimenB - rt l63t two fttm cach sectlon)

I. Chromstogrsphy

1. Paper chromatographic separation of Fe3+, Al3+, a$d Cr3+.

2. Sepamtion and identification ofthe monosaccharides present in the given mixture (glucose & fructose)
by paper chomatography. Reporting the Rfvalues.

3. Separate a mixture of Sudan yellow and Sudan Red by TLC technique urd identifr them on the basis of
their Rfvalues.

4. Chromatographic separation ofthe active ingredients ofplants, flowers andjuices by TLC

P
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II. Solv€ntErtractions:
'1. To separate a mixhue of Niz+ & Fe2+ by comPlexation with DMG and extracting the Ni2+-DMG

complex in chloroform, and dete.mine its concentation by sPectrophotometry.

2. Solvent extraction ofzireonium with amberliti LA-1, separation from a mixture of irons and gallium.

3. Detemine the pH ofthe given aerated drinks fruitjuices, shampoos and soaps.

4. Determination ofNa, Cq Li in cola drinks and fruitjuices using flame photometric techniques.

5. Analysis ofsoil;

Ion exchange:

l. Determination ofexchange capacity ofcation exchange resins and anion exchange resins.

II. Separation ofmetal ions from their binary mixture.

III. Separation of amino acids from organic acids by ion exchange chromatography.

III. Spectmphotometry

L Deternination of pKa values of indicator using spectophotometry.

2. Structural characterization of compounds by inAared spectroscoPy.

3. Determination of dissolved orygen, (COD) and @OD).in wato.

4. Determine the composition ofthe ferric-salicylate/ ferric-thiocyanate complex by Job's method.

12. Books Recommended

l Jeffery, G.H., Bassett, J., Mendham, J. & Denney, R.C. Vogel's Textbook of QuantitatiYe Chemical
Analysis, Johr Wiley & Sons, 1989.

2. Willard, H.H., Merritt, L.L., Dean, J. & Settoe, FA. Inshumental Methods of Analysis, 7th Ed.

Wadsworth Publishing Company Ltd., Belmont, Califomia, USA, 1988'

3. Christian, Gary D; Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004.

4. tfurris, Daniel C: Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.

5. Khopkar, S,M. Basic Concepts ofAnalytical Chemistry. New Age, International Publisher, 2009.

6. Skoog, D.A. Holler F.J. & Nieman, T.A. Principles of Instrumental Analysis, Cengage Leaming India
Ed.

?. Mikes, O. Laboratory Hand Book of Chromaiographic & Allied Methods, Elles Harwood Series on

Analgical Chemistry, John Wiley & Sons, 1979.

8. Ditts, R.V. Analytical Chemistry; Methods of Separation, van Nostrand, 1974,
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1. Nrme oftho Depr rtment: Chemistrv
2. Courtc Neme Molecules of Life L T P

3. Course Code 09010519 4 0 0

4. Tyno of Course (use tick merk) Core 0 DSE AEC O sEc 0 oE0
5. Pre-requisite

(if any)
NA 6. Frequency

(use tick
marks)

Even 0 odd(r') Either
Sem Q

Every
Sem

0
7, Total Number of Lcctur€s' Prrctical
Lectures = 52 Tutorhls = 0 Prrctical = 0

8, Coune Descrlption:

The mmptexity ofeven the simplest of life fonns, the single cell cannot be overstated. From a chemical
perspective, cellular components can be segegated into macromolecules (DNA, RNA, Proteins etc.) and

retatively simpler molesules (amino acids, monosaccharaides and lipids). This course highlights tle
classification, synthesis, struchre and properties of these molecules of life. This course also includes the

chemistry ofthese biomolecules and their roles in metabolism.

9. Course Oblecdvcc:

The objectives ofthis course are to:

1. Study the classification and general properti€s of carbohydrates, proteins, amino acids, enrymes and

lipids.

2. Understand the difference between monosaccharaides, disaccharides' and polysaccharides.

3. Determine primary sfiuchre ofpeptides and synthesize simple peptides.

4. Explain about enzymes and their mode ofaction

5. Understand how DNA canies genetic information, and how it is put into action by cells and organisms,

6. Study the concept of enerry and conversion of food into enerry,

7. Understand the interrelationships in the metabolic pathways ofProteins, Fats and Carbohydrates.

10. Course Outcomes (COs):

Upon successful completion ofthis cowse, the student will be able to

L Identifr the different biomolecules and elucidate their structure.

2. Explain Specificity ofenzfme action, En4rme inhibitors and thet importance.

3. Differentiate between oil and fats; calculate saponification value and iodine number.

4. Get detail knowtedge about Nucleic acids, and DNA in particular, which are key macromolecules for
the continuity oflife. DNA bears the hereditary information that's passed on from parents to children

5, Describe the Outline of catabolic pathways of Carbohydrate- Glycolysis, Fermentation, Krebs cycle,
and other biomolecules.

11, Unlt wls€ detsiled cotrtcnt
Unit-l Number of lectures = 20 Tltle oftbe unit Cerbohydmtes ond Proteins

Classification of carbohydrates, reducing and non-reducing sugars, General properties of glucose and
fructose, their ope,n dEin structure, Epimers, mutarotation and anomers. Determination of configuration of
Clucose (Fischer proof). Cyclic stucture of glucose. Haworth projections. Cyclic stucture of fructose,

Linkage between monosaccharaidcs, stnrchr€ of disaccharides (suoosc, maltose, lacose) and

polysaccharides (starch

and cellulose) excluding their st cture elucidation.

l"
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classifiiation of Amino Acids, Zwitterion structue and Isoelecfic point. Overview of Primary, Secondary,

Tertiary and qtatemary stsucture ofproteins. Determination ofprimary shucture ofpeptides, determination
of N-terminal amino acid (by DNFB and Edman method) and C-terminal amino acid (by thiohyduttoin and

with carbo4ypcptidase emzyme). Synthesis of simplo psptides (uPto dipeptides) by N-protection
(tbutylorycarbonyl and phthaloyl) & C-activating groups and Memifeld solid phase synthesis.

Unit - 2 Nunber of leclures = 12 Title ofthe unit: Enzym$ .nd corrclrtlon wlth drug sction

Mechanism of en:ryme actior\ factors aflecting enzyme action, Coenzlmes and cofactors and their role in
biological reactions, Specificity of enzyme action (including st€reospecificity), Enzyme inhibitors and their
importance, phenomenon of inhibition(Competitive and Non- competitive inhibition including allosteric
inhibition). Drug action-rec€ptor theory. Structure --activity relationships of drug molecules, binding role of
-OH group,-NH2 group, double bond and aromatic ring,

Unlt - 3 Number of lectures - l0 Tith ofthe uniti Nuclelc Acids and liplds

Components of nucleic acids: Adenine, guatrine, thymine and qdosine (Structure only), other comPonents

of nucleic acids, Nucleosides and nucleotides (nomenclature), Structure of polynucleotides; Stucture of
DNA (Watson-Crick model) and RNA (typ€s of RNA), Genaic Code, Biological roles of DNA and RNA:
Replication, Transcription snd Translation. lohoduction to lipids, classification. Oils and fats: Common
fatty acids present in oils and fats, Omega fatty acids, Trans frts, Hydrogenation, Saponification value,

Iodine number. Biological impodance of triglycerides, phospholipids, glycolipids, and steroids
(cholesterol).

Unit - 4 Number oflectures = 10 Title ofthe unit: Concept ofEncrqr In Biosystems

Calorific value of food. Standard caloric content of carbohydrates, proteins and fats. Oxidation of foodstuff
(organic molecules) as a source of enerry for cells, InEoduction to M€tabolism (catabolisrn, anabolism),
ATP: the universal cunency ofcellular enory, ATP hydrolysis and free energl change.Conversion offood
into enerry. Outline of catabolic pathways of Carbohydrate4lycolysis, Fermentation, Krebs Cycle.
Overview of catabolic pathways of Fats and Proteins. Intenelationships in the metabolic pathways of
Proteiru, Fats and Carbohy&ates.

12. Books Recommended

l. Monison, R T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (lndia) Pvt. Ltd. (Pearson

Education).

2. Finar, I. L. Organic Chemistry (Volume l), Dorling Kindersley (India) ha. Ltd. (Pearson Education).
98

3. Finar, I. L. Organic Chemistry (Volume 2), Dorling Kindenley (lndia) Pvt.Ltd. (Pearson Education).

4. Nelson, D. L. & Cox, M. M. Lehninger's Principles of Biochemistry 7th Ed.,W. H. Freeman.

5. Berg, J.M., Tymoczko, J.L. & Stryer, L, Biochemistry, W.H. Freeman, 2002.
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1. Name ofthe Chemistry
2, Coursc Name Molecules of Life Lab L T P

3. Course Codc 09010520 0 0 4

4. Type of Cours€ (use tick mark) Corc Q DSE AEC 0 sEc 0 oE0
5, Pre.requlsltc NA 6. Frequcncy

(use tlck msrks)
odd(/) Either

Som 0
Every
Sem Q

?. Totrl Number of l,€cture$ Tutorlols' P.mcticrls
Lectures = 0 Tutorlals = 0 Proctical = 52

E. Course D$cription:
Practical work has had a central lnd distinct role in chemistry education (from school to university) for
more than a century. The aim of chemistry is to insrease our understanding of the composition, properties

and change ofmatter. Claims and explanations in chemistry should b€ supported by observational data.

This course provides practical training to the students to use various methods to estimate, separate, detect or

analyze samples containing biomolecules. Different techniques like clromatography , extrastion method,
acid base titations ,organic synthesis are inhoduced.

9, Coune Oblectives:
the objectives ofthis couse ore to:
l. independ€rtly cary out organis Ea hesis

2. Enable shrd€nts to prtpare their own sohrions for experiment having complet€ knowledge about

normality, molality, moladty, mole fraction, as measures ofconcentsation.

3. plan and carry out acid-base titations; justiff choice of indicator and int€rpr€t tibation cun e

4. to dilforentiate the reducing and non

10. Course Outcomes (COs):

Upon successful completioo ofthis course, the student will be able to:

l. Prepare Bioche,mical rcag€ot for various solutions with respect to different Normality, Molarity, To

Solufions (WV), (VlrD & Numcricals.
2. Perform tibations with suitable indicstols to dotect th€ sharp end point and quantitatively estimate the

desired samples.

3, Use chromatographio mcthods to separate mixture ofamino acids.

4. Prepare chromatogram, sepamto pip.€ots ftom e)ft8cts of leaves and flowerVink mixtures 8nd

detennine ofRfvalue
5, Determine iodine value and saponification value offat/oil,

11. List of Expe rimcnts

1 . Separation of amino acids by paper chromatography
2. To determine the concenhation ofglycine solution by formylation method.

3. Study oftihation curve ofglycine
4, Action of salivary amylase on starch

5 . Effect of tempsratue on the action of salivary amylase on starch.

6. To determine the saponification value of an oiVfat.
7. To determine the iodine value ofan oiVfat
8. Differentiate between a reducing/ nonreducing sugar.

9. Extraction ofDNA tom onion/cauliflower
10. To synthesise aspirin by acetylation of salicylic acid and compare it with the ingredient of an aspirin

tablet bv TLC.
12, Bool6 Recommended

1, Fumiss, B.S.; ttunnaford, A.J.; Rogers, V.; Smith, P.W.G.; Tatchell, A.R. Vogel's Textbook of
Practical Orgaaic Chemisty, ELBS.

2. Ahluwaliq V.K. & fugrarwal, R. Comprehensive Practical Organic Chemistry, Universities hess.
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l. Name ofthe Deptrtment: Chembtry
2. Courrc Name Quantum Chemistry, Spechoscopy &

Photochemistry
L T P

3. Course Code 09010521 4 0 0

4, Type of Course (use tlck mrrk) Core 0 DsE (r') AEC O sEc o oE0
5. Prrcquttt

(lf any)
NA 6. Frcquency

(['c tlck
msrkr)

Evor Q odd(/) Either
Sem 0

Every
Sem 0

7. Totrl Numbcr of Lecturts, Tutodals, Prsctlcslj
Lecturcs = 52 Tutorials = 0 Prsctlcal = 0

8. Coume Descrlptlon:

@ustion to the quantum mechanical model of the atom:Thinking about
electrons as probabilistic mstter lyaves using the de Broglie wavolength, the Schrddinger equation, and the
Heisenberg's Uncefiainty PrinciplE.

In nahre, photochemistry is of immense importance as it is the basis of photosynthesis, vision, and the
formation
reactions.

of vitamin D with Photochemical reactions proceed differently than temperature-driv€n
laws of photochemistry, energf/ levels, quantum yield and

examples of photochemical reactions.

9. Courcc Obiectives:

The objectives ofthis course are to:

l. Introduce students to Sch0dinger wave equation, quantization of energy and electronic configuration of
atoms and ions.

2. Discuss chemical bonding using valence bond and molecular orbital approaches and apply them to
various hydrogen like atoms.

3. Leam the basic principles ofmolecular speclroscopy.

4. Understand the theory of electromagnetic radiation and concepts of absorption and emission spectra.

5 . Study the origin of selection rules that govems the transitions to occur between two Eigen states.

6. Understand the Role of photochemical reactions in biochemical processes, photostationary states, ard
chemihuninescence.

7. Study the principles and laws of photochemistry and apply them in field of chemistry, biolory,
biochemistry, biomedicine etc.

10. Course Outcomcs (COs)3

Upon successfrrl completion ofthis course, the student will be able to

l. understand and explain the differences between classical and quantum mechanics

2. understand the idea ofwave function

3. urderstand the uncertainty relations

/ 9&.-U-' ''

The course is divided into three different
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4. solve Sctrddinger equation for simple potentials

5, Define Bonding and antibonding orbitals and apply LCAO-MO treatment to homonuclear and

heteronuclear diatomic molecules (tIF, LiH).

6. Identiry the unknown molecules and measure their bond lenglh from the values of their rotational
constants.

7. Determine the Forc€ constant sssociated with the chernical bonds.

8. Qualitatively order the molecular enerry levels into electronic, vibrational, rotational and other energy

levels.

9. Calculate the relative population of these energr levels. [denti! the regions of the electromagn€tic
spectrum corresponding to different molecular transitions.

10. Calculate larmor frequency, chemical shift and shielding constant in NMR

I l. Differentiate between NMR and ESR.

12. Determine wheher the molecular vibrations of a riatomic molecule are Raman active and explain the
difference between Stokes and anti-Stokes lines in a Ramm spectrum.

13. Distinguish between the energr levels of a rigid and a non-rigid rotor.

14, Distinguish between harmonic and anharmonic vibrations.

i 5. Apply lhe laws of photochemisn7, Lambert-Beer's law, define tems like photosensitization,
quenching, chemiluminescence etc.

I l. Unit wbe detalled content
Unit-l Numbcr of lectures = 16 Title of the unit: Ouontum Chemlstry

Unit-2 Number of lectures - l0 Titl€ ofthe utrit: Chemicgl Bondinc,

Covalent bonding, valence bond and molecular orbital approaches, LCAO-MO treatment oftl2+. Bonding
and antibonding orbitals. Qualitative extension to H2. Comparison of LCAGMO and VB treatments of H2
(only wave functions, detailed solution not requted) and their limitalions. Refinements of the two
approaches (Configuration Interaction for MO, ionic terms in VB). Qualitative description of LCAO-MO
treatment of homonuclear and heteronuclear diatomic molecules Gtr, LiH). Localised and nonJocalised
molecular orbitals teatnent of triatomic (BeH2, H2O) molecules. Qualitative MO theory and its
application to AlI2 gpe molecules.

A'

PostuIates of quantum mechanics, quantum meclnnical op€rators, Schrddingo equation and its application
to free particle and "particle-in-a-bo:r" (rigorous tr€atment), quantization ofenergy levels, zero-point enerry
and Heisenberg Unccrtainty principle; wave fi.rnctions, probability dishibution functions, nodal properties,
Extcnsion to two and three dimensional boxes, separation ofvariables, degeneracy.

Qualitative teaftrent of simple hannonic oscillator model of vibrational motion: Setting up of Sch0dinger
equation and discussion of solution and wavc functions. Vibrational cnerry of diatomic molecules and zero-
point enerry,

Angular momentum: Commutation nrles, quantization of square of total angular momentum and z-
component. Rigid rotator modol of rotltion of diatomic molecule, Schr0dinger equation, tansfonnation to
spherical polar coordinates. Separation ofvariables. Spherical harmonics, Discussion ofsolution.

Qualitative treatment of hydrogen atom and hydrogen-like ions: setting up of Sclrodinger equation in
sph€rical polar coordinates, radial pad, and quantization of enerry (only final enerry expression). Average
and most probable distances ofolechon from nucleus.

Setting up of Schrtidinger equation for many-electron atoms (He, Li). Need for approximation methods,
Statemerf of vadation theorem and application to simpl€ systems (particle-in-a-box, harmonic oscillator,
hydrogen atom).



Unit 3 Number oflectures = 20 Title of the unl* Molcculrr Sp€ctroscopy

Interaction of el6lromagnetic radiation with molecules and various typ€s of sp€ctsa; Bomoppenheimer

approximation. Rotation-spcctoscopy: Selection rules, int€nsitie of spectral lines, det€rmination of bond

lengths of diaiomic and linear tiatomic molecules, isotopic substihltion

Vibratlongl spcctr!8copy3 Classical equation of vibration, computation of force constant, amplitudo of
diatomic molecular vibrations, anharmonicity, Morse potential, dissociation energies, fimdamental

frequencies, overtones, hot bands, degrees of freedom for polyatomic molecules, modes of vibration,

co4cept of group frequencies.

Vibration-rotation sp€cfoscopy: diatomic vibrating rotator, P, Q, R branch€s

Rrmrn spcctroscopy: Qualitative teatment ofRotational Raman effect Effect ofnuclear spin, Vibrational

Raman spectra, Stokes and antlstokes lines; their intensity difference, rule ofmutual exclusion.

Electmnh spech$copy: Franck-Condon principle, eleclronic tsansitions, singlet and bipla states,

fluorescence aad phosplorescence, dissociation and predissociation, calculation of electronic fansitions of
polyenes using frce electon model.

Nuclear Mrgnetlc Resonrnce (NMR) spcctroscopy: Principles of NMR spectoscopy, Larmor
precession, chemical shift and low resolution spectra, different scales, spin spin coupling and high

resolution spectra, interpretation of PMR sPecta of organic molecules.

Electrotr spin Resonance @sR) spectroscopys Its principle, hyperfine shuchre, ESR of simple radicals.

Unlt - 4 Number oflectures d Title ofthe unit:

12. Books Recommended

l. Banwell, C. N. & McCash, E. M. Fundamentals of Molecular Spectroscopy 4th Ed. Tata McGraw-Hill:
New Delhi (2006)

2. Chandra, A. K. Introductory Quantum Chemistry Tata McGraw-Hill (200t).

3. House, J. E. Fundamentals of Quantum Chemistry 2d Ed. Elsevier: USA (2004)

4. Lowe, J. P. & P€terson, K. Quantum Chemistry, Academic hess (2005).

5. Kakkar, R, Atomic & Molecular Spectoscopy: Concepts & Applications, Cambridge University Press

(20r 5).

Characteristics of electsomagnetic radiation, Lambert-Beer's law and its limitations, physical significance

ofabsorption coefficients. Laws, ofphotoch€mistry, quantum yield, actinometry, examples of low and high
quantum yields, photochemical equilibrium and the differential rate of photochemical reactions,

photosensitized reactions, quenching. Role of photochemical reactions in biochemical processes,

photostationary states, chemilwninescence.
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l' Nome ofthe D€psrtm€nt:
PL TQusntlm Ch€mistry, Spoctoscopy

& Photochemistry Lsb
2. Coursc Name

0 0 4090105223. Course Code
sEc 0 oE0Core O DSE (r') AEC 04. Typc of Coursc (use tlck mrrk)

odd (/) Either
Sem 0

Every
Sem Q

6. Frcquency
(use tick
mrrks)

Even Q5. Pro-rcqulsite NA

7. Total Number of Lectures, Tutorirls, Prsctlcsl
Pnctlcal = 52Tutorisls = 0Lccturos - 0

8, Coursc Descriptlon:

A spechophotometer is a photometer that can measure the intensity of light as I function of its wavelength.

Singte beam and double beam are the two major classes of spectrophotometers This course provides

practical haining to handle uV spectrophotometer and study absorbance specta of various samples in the

visible range. Solutions of transition metal ions can be colored (i.e., absorb visible light) because d

electrons within the metal atoms can be excited from one electronic state to another. The colour of metal

ion solutions is strongly affected by the presence of other spesies, such as certain anions or ligands. For

instance, the colour ofa dilute solution of copper sulfat€ is a very light blue; adding ammonia intensifies the

colour and changes the wavelength of maximum absorPtion ().*J.

Orgrnlc compounds, especially those with a high degree of conjugation, also absorb light in the UV or
visible regions ofthe electromagnetic spectum. (Organic solvents may have significant UV absorptionl not

all solvents are suitable for use in l-ry spectroscopy. Ethanol absorbs very weakly at most wavelengths.)
Solvent polarity and pH can affect the absorption spechum ofan organic compounds.

9. Course Obiectives:

The objectives ofthis course are to:

I . To measure the absorbance of the sample at different wavelengths.

2. 'Io find out the unknown concentration ofthe sample.

3 . Verification of Beer-Lambert's Law.

10. Course Outcomcs (COs):

Upon succcssfirl oompletion ofthis corrse, the student will be able to:

l. Rccord the spectra ofdifrelent organic compounds.

2. Determine the concentratim of KMnO4 and K2CI2O7 in a mixture,

3. Study the €ffect ofpH on specha of compounds,

4. to determine th€ kinetics or rate constent ofa chcmical reaction

11. Llst of Erpcriments

L UV/Visiblespectroscopy

1, Shrdy the 200-500 nm absorbance specta of Klvh04 sd K2Cn2O7 (in 0,1 M H?SO.) and determine
the trmax values. Calculate the energies ofthe two transitions in different units (J molecule-I, kJ mrl-I,
cm-l, eV).

2. Study the pHd€pendence ofthe UV-Vis spectrum (200-500 nm) ofK2COO7.

3. Record the 200-350 nm LrV sp€ctm of the given compounds (acetore, acetaldehyde, 2-propznol, acetic

aciQ in water. Cornment on th€ effect ofstructur€ on the [fV specha oforganic compounds,

N'
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II. Colourimetrf,

l. Verifu Lambert-Beer's law and determine the concentration of CuSO4/KMnO4/K2Cr2O7 in a solution
of unknown concentration

2. Detennine the concentations ofKMlO4 and K2Cr2O7 in a mixnre.

3. Study the kinetics of iodination ofpropanone in acidic medium.

4. Determine the amormt of iron present in a sample using 1, l0-phenathroline.

5. Detennine the dissociation constant ofan indicator (phenolphthalein).

6. Study th€ kinetics of interaction ofcrystal violet/ phenolphthalein with sodium hydroxide.

7. Analyse the given vibration-rotation spectrum ofHCI(g)

12. Bools Recommended

1. Mendham, J. Vogel's Quantitative Chemical Analysis, Pearson, 2009.

2. Khosla, B. D.; Garg, V. C. & Gulati, A., S€nior Practical Physical Chemistry, R. Chand & Co.: New
Delhi (201l).

3. Garland, C. W.; Nibler, J, W, & Shoemaker, D. P, Experiments in Physical Chemistry 8th Ed.;
McGraw-Hill: New York (2003).

4. Halpem, A. M. & McBane, C. C. Experimental Physical Chemisbry 3rd Ed.; W.H. Freeman & Co.:
New York (2003).
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1. Name of the DeDsrtment : Chemistry
2. Coursc Name Polymer Chemistry L T P

3. Course Code 4 0 0

4. Typc of Courge (usc tlck mark) Core Q DSE AEC O sEc 0 oE0
5. Pre.requisite

(ifrny)
NA 6, Frequency

(use tick
marks)

Even (r') odd 0 Either
Sem 0

Every
Sem Q

7. Totil Numbor of Lectureg Tutorhls, Pracdcrls
Lectures = 52 Tutorirls = 0 Practicrl = 0

8. Course Descrlption:

Inhoduction and history of polymeric materials , Classification, Functionality and its importance, Kinetics
of PolJmerization, Crysallization and crystallinity, Nature and shuch.ne of polymers, Determination of
molecular weight of polymers, Gla$s transition ternperature (Ig) and determination of Tg; Polymer
Solution and properties ofthe polymers.

9, Cource Obiectives:

1 . To gain the basic knowledge of polymer science

2. To develop synthetic skills ofpolymeric product

10. Coursc Outcomes (COs):

The students will achieve

l. basic knowledge of Polymer science

2. The skills for the synthesis ofpolymeric products with different techniques.

11. Unlt wise detallcd cotrtent
Unit-l Number of lectures = 12 Tltle of the unlt: Introductlon and Fuuctionallty of

polymerlc moterlals

Different schemes of classification of polymen, Polymer nomenclature, Molecular forces and chemical
bonding in polymers, Texture of polymers, Nahrre and structu€ of polymers-Structue hoperty
relationships. Criteria for synthetic polymer formation, classification of polymerization processes,

Relationships between fi.mctionality, extent of reaction and degree of polymerization, Bi-fimctional
systems, Poly-functional systems.

Unit - 2 Number oflectures = 13 Title of the unlt: Klnetlcs
crystalllnity

of Polymerization rnd

Mechanism and kinetics of step growlh, radical chain growth, ionic chain (both cationic and anionic) and
coordination polymerizations, Mechanism and kinetics ofcopolymerizstiorL polymerization techniques.

Detennination of crystalline melting point and degree of crystallinity, Morpholory of crystalline polymers,
Factors affecting crystBlline melting point.

Unit - 3 Number of lectures = 13 Title of the unit: Moleculsr weight, Ghss trrmition
tempersturc (Tg) and d€termirrtion of Tg, Polymer
Solution

Determination of molocular weight of pollmen (Mn, W, etc) by end group analysis, viscometry, light
scattering and osmotic pressure methods. Molecular weight distibution and its signifrcance.

Polydispersity index. Glass hansition temperahre (Tg) and determination ofTg: Free volume theory, WLF
equation, Factors affecting glass hansition temperahre (Tg). Criteria for polymer solubility, Solubility
parameter, Thermodynamics of polymer solutions, enhopy, enthalpy, and free energy change of mixing of
polymers solutions, Flory- Huggins theory, Lower and Upper critical solution temperatures.

Unit -,1 Number of lectures = 14 Tltle ofthe unia: Properties of Polymers
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Propoties of Polymers (Physical, thermal, flow & mechanical properties). Brief intoduction to
prepar*ion, sructu€, properties and applicatio'n of the following polymers: polyolefins, polystyrene and

styrene copolym.ers, poly(vinyl chlorfute) and related polymers! poly(vinyl acetate) and related polymers,
acrylic polymers, fluoro polymerg polyamides and related polymers. Phe,nol formaldehyde resins

@akelite, Novalac), polyurethanes, silicono polym.as, polydieoes, Polycarbonates, Conducting Polymers,

[polyur€tylen€, polyaniline, poly(p-phenylcno sulphide po\pynole, polythiophene)].

12. Bools Recommended

l. Seymour, R.B. & Canaher, C.E. Polymer Chemistry: An lntroduction, Marcel

2. Dekker, Inc. New Yorlq I 98 L

3. Odian, C. Principles ofPolymerization, 4th Ed. Wiley, 2004.

4. Billrneyer, F.W. Textbook of Polymer Science, 2nd Ed. Wiley Intersciencg 1971.

5. Ghosh, P. Polymer Science & Technolory, Tata McGraw-Hill Education, 1991.

6. Lena R.W. Organic Chemisty of Synthetic High Polymers. Interscience Publishers, New York, 1967,



1. Nrme of the Department! Chemlstry
2, Course Name Polymer Chemistry Lab L T P

3. Courss Code 09010618 0 0 4
tl. Typo of Coure (ure fick merk) Core 0 DSE (r') AEC 0 sDc 0 oE0
5. Pre-requislte

(if any)
NA 6. Fnqucncy

(uro tlck
Irrkr)

Even (r') oddo
Sem 0

Every
Sem 0

7. Total Number of kcturcs, Tutorlalq Prrcticals
L,ectures = 0 Tutorirls = 0 Prscfical = 52
8, Courrc Description:

Experiments in this class are broadly aimed at acquainting students with the range of properties of
polymers, methods of synthesis, purification and characterization including instrumental techniques such as
I& DSC, etc. Some examples of laboratory work include solution polym€rization ofstyrene (St), Interfacial
polymerization: polyester preparation, Redox polymerization of acrylamide, Precipitation polymerization of
acrylonitile, Determination of molecular weight by viscometry, Testing of mechadcal properties of
polymers.

9. Coune Obiectives:

10. Course Outcomes (COs):

Students will be able

L To synthesize polynerio compounds

2. To charac.t€rizs polymeric compounds by using different mahods.

11. Ltst of Erpertments: (Student hss to pcr{orm ten erpcrinents)

L Free radicel solution polymerization of styrenc (S0 i Methyl Methacrylate (MMA) / Methyl Acrylate
(MA) Acr/ic acid (AA).

a- Purificationofmonomer

b. Polymerization using benzoyl peroxide (BPO) I 2,2'-azn-bisisobutylonitrile (AIBN)

2, Preparation ofnylon 6,6

3. Redox polymerization of acrylamide

4. Precipitation polymerization of acrylonitile

5, Preparation of urea-formaldehyde resin

6. Preparations of novalac resirVresold resin.

7. Determination of molecular weight by viscometry:

a. Polyacrylamide-aq.NaNO2solution

b. (Poly vinyl pmplylidine (PVP) in water

8. Determination of the viscosity-average mole-cular weight of poly(vinyl alcohol) (PVOH) and the
fracion of"head-to-head" monomer linkages in the polymer,

9. Determination of molecular weight by end group uralysis: Polyahylene glycol @EG) (OH gmup).

1 0. Determination of hydroxyl number of a polymer using colorimetric nethod,

o
o
a

L/(
\"/ 

\.-

l. To gain the basic knowledge ofpolymer synthesis

2. To dev€lop synthetic skills ofpurification and characterization ofpolymers,

Nr--'tFu
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11. Estimation of the asomt of HCHO in the given solution by sodium sulphite method.

12. Preparation ofpolyacrylamide and its elecrophoresis

12. Books Recommended

l. M.P. Stevens, Polymer Chemistry: An Lrtroductioru 3rd Ed., Otford University ltess,. 1999.

2. H,R. Allcock, F,W, Lampe & J.E. Marlq Contemporary Polymer Chemisty, 3rd ed. Prentice-Hall
(2003)

3. F.W. Billmeyer, Tedbook ofPolymer Science, 3rd ed. Wiley-lntorscience (1984)

4. J.R Frie4 Polymer Science and Technology, 2nd od. Prentice-Hall (2003)

5. P, Munk & T.M. Aminabhavi, Intoduction to Macromolecular Science, 2nd ed. John Wiley & Sons

Q002)

6. L. H. Sperling, Intoduction to Physical Polymer Science, 4th ed, John Wiley & Sons (2005)

7, M,P. Stevens, Polym€r Chemistry: &l Inboduction 3rd ed. Oxford University Press (2005).

8. Seyrnour/ Canaher's Polymer Ch€mistry, 9th ed. by Charles E. Carraho, Jr. (2013).
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l. Nrme of lhe Deprrtment: Chemlstry
2, Cource Name Organometallics,bioinorganic

chemistry, polynuclear hydrocarbons
and UV, IR sDechoscoDy

T P

3, Courro Code 09010619 4 0 0

4. Type of Coune (uso tlck merk) Core Q DsE (r') AEC
o

SEC O oE0

5. Pre-requlsite
(ifany)

NA 5. Frequcucy
(uss tlck
msrkr)

Even (r') odd 0 Eithcr
Sem 0

Every
Sem 0

7. Totrl Number oflecturts, Tutorials, Practical
Lectures = 52 Tutorials = 0 Practical = 0
E, Course Description:

Chemisky of 3d metals, Organometallic Compounds, Bio-Inorganic Chemistry, Polynuclear and
heteronuclear aromatic compounds, Active methylene compounds, Application of Spectroscopy to Simple
Organic Molerule,

9, Coursc Objectlves:

The objectives ofthis course ar€ to:

l. Introduce the knowledge oforganic and inorganic chemisty

2. Inhoduce th6 knowledge ofspectroscopic applications,

10. Course Outcomcs (COs):

The students will acquire knowledge of
l. Applications oflnorganic and organic chemistry including spectroscopic techniques.

2. Applications organometallics,chemistry of3d metals and bio inorganis chemistry.

11. Unit wise detalled content
Unit-l Number oflecturrs - 14 Tltlc of thc unlt: Chcmlstry of 3d mctalc rnd

Orsanometalllc ComDounds

Oxidation states displayed by Cr, Fe, Co, Ni and Co. A study of the following compounds (including

?repamtion and important properties); Peroxo compounds of Cr, K2Cr2O7, KMnO4, K4[Fe(CN)6], sodium
niropnrsside, [Co(NH3)6]C13, Na3 [Co(NO2)6].

Defurition and Classification with appropriate examples based on nature of metalcarbon bond (ionic, s, p
and multicenhe bonds). Structures of methyl lithium, Z.iss salt and ferroc€n€. EAN rule as applied to
carbonyls. Preparation, stucture, bonding and properties of mononuclear and polynuclear carbonyls of 3d
metals. p-acceptor behaviour of carbon monoxide. Synogic effects (VB approach)- (MO diagram of CO
can be referted to for synergic effect to IR fiequencies).

Unit - 2 Number of lectures = 12 Tith of the urlt: Blo-InoErnic Chemistry

A brief introduction to bio-inorganic chemistry. Role of metal ions present in biological systems witlr
special reference to Na+, K+ and Mg2+ ions: Na/K pump; Role of Mg2+ ions in energy production and
chlorophyll. Role ofca2+ in blood clouing, sabilization ofprotein structures and structural role (bones).

Unit - 3 Number of lectures = 12 Title of the unit: Polyuuclear, hcteronuclerr sromstlc
compoundq aud Actlvc melhyhne compoundc

Properties of the following compormds with reference to elecfophilic and nuclmphilic substitution:
Naphthalene, Anthracene , Furan, Pyrole, Thiophene, and Pyridine.

_!
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Pre?aration: Claisen €stor condcnsation. Ketotnol tautomerism.

Reactions: Synthetic uses ofethylacetoacetate (prEparation ofnon-heteromolecules having upto 6 carbon).

Utrit - 4 Number oflectur€s = 14 Tltb of thc unlft ApplicrdoD of Spcct!0copy to Slmple
Ortsnlc Molccules

12. Books Recommended

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

2. F.A. Cotton & G. Wilkinson: Basic Iaorganic Chemisty, John Wiley & Sons,

3. I.L. Finar: Organic Chemistry (Vol. I & II), E.L.B.S.

4. R.M. Silverstein, G.C. Bassler & T.C. Monill: Spectroscopic Identification of Organic Compounds,
John Wiley & Sons.

5. R.T. Morison & R.N. Boyd: Organic Chemistry, Prentice Hall.

6. Arun Bahl and B. S. Bat : Advanced Organic Chemistry, S. Chand.

7. dvanced Organic Chemistry, S. Chand.

e/
v

Application of visible, ultraviolet and Infrared spectoscopy in organic molecules. Electromagnetic
radiations, electonic transitions, lmax & ema& ckomophore, auxochrome, bathochromic and

hlpsochromic shifls. Application of electronic spectoscopy and Woodward rules for calculating I max of
conjugated dienes and a,p - unsaturated compounds.

Infrared radiation snd types ofmolecular vibrations, functional group and frngerprint region. IR spectra of
alkanes, alkenes and simple alcohols (inter and intramolecular hydrogen bonding), aldehydes, ketones,

carborylic aciG and theA derivatives (effect of substitution on >C=O stratching absorptions).
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1. Name of the Depsftment: Chemlstry
2. Cource

Nrmc
Organometallics, bioinorgmic
chemistry, Polynuclear hydmcaftons
afld LIV, IR spechoscopy Lab

L P

3. Course Codc 09010620 0 0 4
4, TVpe ofCourye (use tlck mark) Core Q DSE (r') AEC 0 sEc 0 oE0
5. Pre-requlslte

(if any)
NA 6. Frequency

(use tick
mrrlie)

Even (r') odd0 Either
Sem 0

Every
Sem 0

7. Totel Number of LccturqaTutoriatg Practlcat
Lectur€c = 0 Tutorlals = 0 Practlcgl = 52
8, Course Descriptlonl

This course provides students u,ith praotical experience of the techniques used in basic inorganic and
organic chemistry. Some examples of the experiment are separation of mixhres by paper chmmatography,
Preparation of the complexes and measurement of their conductivity, Qualitative Organic Analysis of
Organic Compounds.

To develop the qualitativ€ technique skills in students lncluding preparation of the metal complexes,
chromatographic separdion.

10. Course Outcomes (COs)!

ll. Llst of Erperimenh: (Student hsr to perform any ten erDerimen

l. Separation of mixtures by chromatography: Measure the rfvalue in each case. (Combination of two
ions to be given)

a. Paper chromatographic separation ofFe3+, Al3+ and Cr3+ or

b. Paper cfuomatographic separation ofNi2+, Co2+, Mn2 + and ZrA+

2. Preparation ofany two ofthe following complexes and measurement oftheir conductivity:

a" letraamminecarbonatocobalt (II) nihate

b. tetraamminecoppo (lI) sulphate

c. potassium trioxalatoferate (III) trihydrate

3. Compare the conductance ofthe complexes with that of lvl/I000 solution ofNaCl,MgCl2 and LiCl3.

4. systematic Qualitative organic Analysis of organic compounds possessing monofunctional groups (-
COOH, phenolic, aldehydic, ketonic, amide, nitro, amines) and preparation ofone derivative.

l. A.L Vogel: Qualitative Inofgadc Analysis,.Prentice Hall, 7th Edrr.

2, A.I. Vogel: Quantitative Chemicsl Analysis, Prentioe Hall, 6th Edn.

3. Vogel, AJ., Tatchell, A.R, Fumis, B,S., Hurnaford, A.J. & Smith, P,W.G., Textbook of praotioal
Organic Chemistry, Prcntic+Hall, 5th edition, 1996.

4. Mann, F.G. & Samders, B.C. Praclioal Organic Chernisby Orient-Longman, 1960.

I

v
-t-l,

lvl--

T

9. Course Objectlvec:

The students will acquire knowledge of
l. preparation and purification ofmetal complexes by using chromatographic separation techniques

2, Qualitative Orgaaic Analysis of Organic Compounds

12. Books Recommended
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1. Name of the Department Chcmlstry
Chemistry of main group elements,
theories ofacids and bases

L T P

3. Course Code 09010621 4 0 0

4, Typc ofCouree (u3c tlck mrrk) Cort Q DSE AEC O sEc 0 oE0
5. Pre-requisite

(ifany)
NA 6. Frequency

(use tick
msrks)

Even
()

odd 0 Bither
Sem Q

Every
Sem Q

7. Total Number of Lectures Tltorials, Prrcticsl
Lectures = 52 Tutorials - 0 Practicsl - 0
8. Course Description:

This course provides students the lmowledge ofAcids and Bases, General Principles of Metallurry, s- urd
pBlock Elements, Noble gases, inorganic polymers, etc,

9. Course Oblectlves:

The objeclives ofthis course aro to:

l. Introduce the lorowledge ofacids, bases and Metallurgr
2. Intoduce the loowledge ofs- andp-Block Elements, Noble gases and inorgonic polym.ers.

Strdents will gain an understanding of:

L Acids, bases, s- urdpBlock Elements, Noble gases and inorganic polymers

2, General Principles ofMetallurry and their applications

11. Unit wise detailod content
Unlt-1 Number of lectures = 13 Tltle ofthe unit: Acids, Blses and General Principles

of Metallurcy

Brdnste+-Lowry concept, conjugate acids and bases, relative strengths of acids and bases, effects of
substituent and solvent, differentiating and levelling solvents. Lewis acid-base conc€pt, classification of
Lewis acids and bases, Lux-Flood concept and solvent system concept. Hard and soft acids and bases
(HSAB concept),applications of HSAB process.

Chief modes of occurrence of metals based on standard clectrode potcntials, Ellingham diagrams for
reduction of metal oxides using carbon and carbon monoxide as reducing agents. Hydrometallurry with
reference to cyanide process for gold and silver. Methods of purification of metals (Al, Pb, Ti, Fe, Cu, Ni,
Zn, Au): electrolytic refining zone refining, van Arkel-de Boer process, Pading Process, Mond's process
and Kroll hoc.ess.

Unit - 2 Number of lectures - 13 Tltle of th. uni* r- rnd p-Block Elements

Periodicity in s- and p-block elements with respect to electronic configuration, atomic and ionic size,
ionization enthalpy, elechon gain enthalpy, elecno negativity (Pauling scale). General characteristics of s-
block metals like density, melting and boiling points, flame colour and reducing nature. Oridation states of
s- and p-block elements, inert-pat effect, diagonal relationships and anomalous behaviour of first member
ofeach group. Allotropy in C, P and S, Complex forming tendency ofs block elements and a preliminary
idea of crown ethers and cryptates, sftuctures of basic beryllium acetate, salicylaldehyde/ acetylacetonato
complexes of Croup I metals. Solutions of alkali metals in liquid ammonia and their properties. Common
features, such as ease of formation, solubility and stability ofoxides, peroxides, superoxides, sulphates and
carbonates of s-block metals.

Unit - 3 Number of lectures = 12 Tttlc of the unlt:
Appllcrtlons

Structure, bonding,properties lnd

Stucture, bonding and properties (acidic/ basic nature, oxidizingi reducing nature and hydrolysis of the
following compounds and fieir aDDlications in industrial and environmental chemisby wherever

s/ c,uJ----
M, _2

2. Course Nrme

10. Course Outcomcc (COc):
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applicrble: Diborurc and conccp of multicenre bonding hydrides ofGroups l3 (BH3), 14, 15, 16 and 17.

Oxides ofN and P, Oioacids ofP, S and Cl. Halides and oxohalides ofP and S (PCl3, PCl5' SOCI2 and

SO2CI2) .Interhalogen compounds. A brief idea of p'seudohalides

Unit - 4 Numbor oflectur.s = 14

Rationalization of inerhess of noble gases, clathrates, prepsration and properties ofXeF2, XeF4 and XeF6

,bonding in these compounds using YBT and shapes ofnoble gas compounds using VSEPR Theory. Types

of inorganic polymers and comparison with organic polymers, structural features, classification and

important applications of silicates. Synthesis, structural featu€s and applications of silicones. Borazines

and cyctophosphazenes - preparation, properties and reactions. Bonding in (MCD)3.

12. Books Recommended

V
\.'

I Tlatc ofthe unlt: Noble grses rnd Inorganic Polymers

l. Lee, J.D. Concise lnorganic Chemistry ELBS, 1991.

2. Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic krorganic Chemistry, 3rd ed., Wiley'

3. Dougtas,8.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic Chemistry, John

Wiley & Sons.

4. Greenwood, N.N, & Eamshaw. -Chemistry 
of the Elements, Butterworth-Heinemann. 1997.

5. Rodger, G.E. Inorganic and Solid State Chemistry, Cengage Leaming India Edition, 2002.

6. Miessler, G. L. & Donal4 A. Tarr. lnorganic Chemistry 4th Ed., Pearson, 2010.

7. Atkin, P. Skiver & Atkins' Inorganic Chefristry 5th EC. Oxford University Presg (2010).\



1. Name of the Deprrtmcnft Chcmlstry
2. Coursc Nsme Chemistry of main group elernents,

theories ofacids and bases Lab
L T P

3. Course Code 09010622 0 0 4

4. Type of Counc (we tlck mrrk) Core Q DSE (r') AEC0 sEC O oEo
5. Pra'requisite

(if any)
NA 6. FrcqucncT

(use tlck
msr1lr)

Even (r') odd 0 Either
Sem 0

Every
Sem 0

7. Total Number of Lecturrs, Tutorlsls, Prrctlcals
Lectur$ = 0 Tutorlals = 0 Practicsl = 52
8. Course Dgscrlptlon:

This course provides students with practical experience of the techniques of analysis of quantitative data. It
is addressed to students who have little or no experience of using quantitative data and it aims to enable
students to develop an understanding ofbasic and intermediate quantitative chemical analysis methods and
the ability to use thes€ methods. This course includes iodimetic and gravimetric titrations by considering
the example ofdate to date life.

9. Course Objectivec:

To develop quantitative t€chnique skills in students.

10. Coune Outcomes (COs)r

Students will gain an understanding of:

l. the application of analytical methods based on titrations such iodometric, gravimetric, and isolation,
separations methods, etc

2. solving most important problems ofquantitative analysis

3. Applications ofthe quantitative aoalysis in daily life.

11, List of experiments

1. Iodometric estimation ofpotassium dichromate and copper sulphate

2. Iodimetric estimation of antimony in tadarcmetic

3 . Estimation of amount of available chlorine in bleaching powder and household bleaches

4. Estimation ofiodine in iodized salts,

5. Iodimetric estimation of ascorbio acid in fruitjuices.

6. Estimation ofdissolved oxygen in water samples.

7. Gravimetric estimation of sulphate as barium sulphate.

8. Gravimetric estimafion of aluminium as oximato complex

9. Preparation of the following: potash alum, chxome alum, tetraamminecoppe(Il) sulphate monohyclrate,
potassium trioxalatoferrat€(Ill) any two, including one double salt and one complex).

12. Books Recommended

l. Svehla, G. Vogel's Qualitative Inorganic Analysis, Pearson Educati on,2012.

2. Mendham, J. Vogel's Quaatitative Chemical Analysis, Pearson, 2009.
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l. Name of the Depsrtm€nt : Chemistry
T PBasic Analytical

Chemistry
L2. Course Name

2 0 03. Coursc Code 09010526
AECO sEc (r') oE0Core Q DSE O4. Typo ofCourse (use tlck mark)
odd (/) Either

Sem 0
Every
Sem 0

NA 6. Frequen
cy
(use tick
marks)

Evcn Q5. Pre.requisile
(ifany)

7. Total Number of l,octurcs, Tutorials, Practlcrl
Practicrl = 0Lectures = 26 Tutorids - 0

8. Course D€scriptlon:

This course provides students with practical experieuce of analytical chemisty, Some of the examples of
the experiments are soil, water, food product, and cosmetic analysis. Chromatographic and insrumental
techniques will also bc practiced,

9. Cource Oblectlves:

l. To develop analytical and chromatographic skills

2. To develop instumental technique skills in stud€nts.

10. Coune Oulcomes (COs):

l. The shrdents will gain an understanding of application of analytical methods in day to day life such soil,
water, food product and cosmetic analysis.

2. The students will gain hands-on practic.es on chromatographic and instrumental techniques.

I l. Unit wke detril€d cotrtcnt
Title ofthe unit: Introductlor to Analvtical ChemistryUnit-l Number of lectures = 13

Unit - 2 Number of lectures = 13 Title ofthe unit: Anrlysis ofwrter and food products

I . Analysis of deodorants and antipenpirants, A.l, Zn, boric acid, chloride, sulphate.

2. Determination ofconstituents oftalcum powder: Magnesium oxide, Calcium oxide,

3. Zinc oxide and Calcium carbonate by complexometric titration.

4. To study the use ofphenolphthalein in trap cases.

5. To analyze arson accelerants.

6. To carry out analysis ofgasoline.

I

Intoduction to Amlytical Chemistry and its interdisciplinary nature, Conoept of sampling. Importanca
of accuracy, precision and sources of enor in analytical measurements. Prcsentation of experimental
data and results, from the point of view of significant figures. Composition of soil, Concept of pH and
pH measw€ment, Complexometric tihations, Chelation, Chelating agents, use of indicators, Defmition
ofpure water, sources responsible for contaminating water, water sampling methods, water purification
methods. Nutritional value of foods, idea about food processing and food preservations and

adulteration,

a" Identification of adulterants in some common food items like mffee powder, asafoetid4 chilli powder,
turm€ric powder, ccriander powder and pulses, ctc.

b. Ar:alysis ofpreservatives and colouring matter.

c. Analysis of oosmetics: Major and minor constituents and their function

NL
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7. Estimation of macro;udcnta PotassiulnretLffir, Magncsirun in soil samplos by flami photometry

8. Determination ofptl, acidity and alkalinity ofa water sample.

9. Determination of dissolved orygen (DO) of a water sample.

10. Determination ofpH ofsoil samples.

I I . Estimation of Calcium and Magnesium ions as Calcium carbonate by complexometric titration.

12. Books Recommended

l. Willar{ H.H., M€lritt L.L., Dean, J. & Settoe, F.A, Instrumental Methods of Aralysis. 7th Ed.
Wadsworth Publishing Co. Ltd., Belrlont, Califomia, USA, 1988.

2. Skoog, D.A; West, D.lvL & Holler, F.J. Funrlamentals- of Analytical Chemistry 6th Ed., Saunders
College Publishing Fort Worth ( I 992).

3, Day, R.A. & Underwod4 A. L, Quantitative Anolysis, ltentice llall oflndia.

4. Freifelder, D. Physical Biochemistry 2nd Ed., W.H. Freeman and Co., N.Y. USA (1982),

5. Vogel, A. L Vogel's Qualitative Inorganic Analysis 7th Ed., hentice Hall.

6. Robinsoq J.W, Undergraduate Instrnaental Analysis 5th Ed,, Marcel Dekker, Inc., New York (1995).

v
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1. Nrme of the Deprrtment : Chemistry
2. Cour:e Name Fuel Chemisby L T P

3. Course Code 09010527 2 0 0

4. Typr ofCounse (use tick mrrk) Core Q DSE 0 AEC 0 sEc (r') oE0
5. Pre-requisite

(if ony)
NA 6. Frequency

(use tick
marks)

Even Q odd(/) Either
Sem 0

Every
Sem

0
7. Totsl Number of Lectures, Tutoriels' Pracl[cr!
Lectures = 25 Tutorials = 0 Practicrl = 0

8. Courre Descriptlon:

This course includes study of enerry sources (renewable and nonrenewable) which includes fuels, coal,
gasification and liquefaction techniques, Petoleum and its applications in industries, and lubricants'

9. Course Obiectlves:

Objectives ofthis course are to:

l. Make the students aware ofthe rcnewable and non-renewable energl sources.

2. To build up loowledge ofthe concepts and theories offuel chemisty.

3. To b€ familiar with the fundamcntal physical and chemical principlee regarding formation and control
of air pollutants in indwtrial and tec,hnological processes.

4. 6ive students an awaren€ss ofthe Peholeum and Petochemical Industy applications,

10. Courso Outcomes (COs)l

At the end ofthe course, studenb should be able to:

L IdentiS and characterize various renewable and non-renewable enerry sources.

2. Develop an rmdershnding ofthe Petochemical Industy applications.

3. Use techniques such as coal liquofaction, solvent refuring and gasificatiorl etc.

11. Unit wise detailed content
Unit-l Number oflectures = 13 Titl€ ofthc utrit: Fuels ond Coal

Review of enerry sources (renewable and non-renewable). Classification of fuels and their calorific
value.Uses ofcoal (fuel and nonfuel) in various indushies, its composition, carbonization ofcoal.Coal gas,

producer gas and water gas---*omposition and uses.Fractionation of coal tar, uses of coal tar bases

chemicals, requisites of a good metallurgical coke, Coal gasification (Hydro gasification and Catalytic
gasification), Coal liquefaction and Solvent Refining.

Urit - 2 Numbcr oflecturcs = 13 Title ofthe unit Petrol€um rnd Lubricants

Composition of crude petroleum, Refining and different types of petoleum products and their applications.
Fractional Distillation (Principle and process), Cracking (Thermal and catalytic cracking), Reforming
Petroleum ard non-petroleum fuels (LPG, CNG, bio-gas, fuels derived tom biomass), fuel from waste,

synthetic fuels (gaseous and liquids), clean fuels. Petrochemicals: Vinyl acetate, Propylene oxide, Isoprene,

Butadiene, Toluene and its derivatives Xylene. Classification of lubricants, lubricating oils (conducting and
nonconducting), Solid and semisolid lubricants, synthetic lubricants. Prop€rties of lubrieants (viscosity
index, cloud poing pore point) and their determination.

12. Booliis Recommend€d

l. Sto*hi, E. Industrial Chemistry, Vol-I, Ellis Horwood Ltd. LJK (1990).

2. Jai4 P.C. A Jai& M. Engineering Chemisbry Dhsnpat Rai & Sons, Delhi.

3, Sharms, B.K. & Garn, H. Industial Chemistry, Goel Publishing House, Meerut (1996).

*r t'k+
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l. Nome of the Deprrtment: ChGmfutry
2. Course

Nemc
Chemical Tectrnolory & Socidy T

3. Course
Code

2 0 0

Type ofCourse (use tick msrk) Corc 0 DSE O AEC O sEc (r') oEo
5, Prerequlsltc

(ifsny)
NA 5. Fnequcncy

(uso thk mar*c)
Even
0

odd(r') Either Sen 0 Every Sem Q

7, Total Number of Lccturcs' Tutorlstd4qls4!&
Lecaures = 26 Tutorlals - 0 Precllcrl = 0
8. CoUltG Dcacription:

This course will intoduce students to basic principles of chemical technology. lmportant processes and

equipment employed will be described. Students will also be familiarized with how processes finalized in
the Research and Development Laboratories are scaled up in pilot plults and plants.

Scientific literacy will be inculcated in order to gain a better understanding of complex environmental
issues that face the modem world, ag., air and water pollution, energr from nahral souces, impact of
nuclear fission, impact ofgenetic engineering and manufacture ofdrugs.

9. Coursc Oblectlves:

The objectives ofthis course are to:

L lntroduce students to basic principles ofchemical technolory

2. Explain important processes employed in chemical technolory, e.g, distillation, solvent extraction,
solid-liquid leaching etc.

3. Familiarize students with special equipment needed in chemical technolory, e.9., reactors, distillation
columns, pumps etc.

4. Familiarize students with principles of clean technolory

5. Discuss societal and technological issues from a chemical perspective

6. Induce scientific literacy to understand interdisciplinary issues, e,g., are and water pollution, energy

from natural sources, drugs manufachre and genetic engineering etc.

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to;

L Explain basic principles ofchemical technolory

2. Explain key processes used in chemical technolory

3. Identifr key equipment employed in chemical technology

4. Understand clean technolos/

5. Attrin understanding ofcomplex societal and technological issues from a scientific viewpoint

11. Unit wise dctsll€d content
Unit-1 Number of lectureg = 13 Title ofthe unit: Chemicsl Tecbrolow

Basic principles of distillation, solv€nt extraction, solidJiquid leaching and liquidJiquid extraction,
separation by absorption and adsorption. An introduction into the scope of different tyPes of equipment
needed in chemical technolory, including reactors, distillation columns, extruders, pumps, mills,
emulgators. Scaling up operations in chemical indtrstry. Infoduction to clean technolory.

Unit - 2 Number oflectures = 13 Title ofthe uniti Society

Exploration of societal and technological issues from a chemical perspective. Chemical and scientific
literacy as a means to better understand topics like air and water (and the trace materials found in them that
are refened to as pollutants); energy from nahral sources (i.e. solar and renewable formQ, from fossil fuels

L P
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and from nuclear fission; materials like plastics and potymers and their naturel analogues, proteins and
nucleic acids, and molecular reactivity and intef,conversions from simple examples like combustion to
complex instances like genetic engine€ring and the manufacture of drugs.

13. Books Rccommcnded

l. John W. Hill, Terry W. McCreary & Doris K. Kolb, C/rezr.s try for changing tines l3h Ed.

e/u,



l Neme ofthc Dcprrtment Dep. rtm€nt of Chcmistry
T PLPharmaceutical Chemisty2. Course Nrme

02 0090105293. Cource Code
sEc(r oE0Core Q DSE

o
AEC
o

Type of Corrse (usc tlck mrrk)

odd
()

Either
Sem Q

Every
Sem 0

5, Frequctrcy
(use tlck

mrrks)

Even

0
NA5, Pre,requlstte (lf

ony)

7. Totrl Number of Practicals.
Tutorirls = 0 Practical = 0Lcctures - 26

8. Course Description:

The search for new drugs to tseat s€rious diseases such as cancer, heart disease and bacterial and vinl
infections remains at the forefront of cutting edge medical research. Ttere is a demand in the

pharmaceutical industry graduates with a stong background in organic chernistry, mixed with a broad

understanding of pharmacology and related biochemical areas. This course offers lhe opportunity to study

subjects allied to medical and phannaceutical industries.

9. Course Oblcctivts:
The objectives of this course are to:

l. Iltroduce students to drug discovery, design and development

2. Inhoduce students to basic retrosynthetic approach

3. Familiarize students with synthesis of representative drugs ofclasses, e.g., analgesic agents, antiplretic
agents, anti-infl ammatory agents, antibiotics etc.

4 . Explain aerobic and anaerobic fermentation and its use in production of selected products.

5 . To provide hands-on experience in synthesis if aspirin and antacid.

10. Corrso Outcomes (COr):

Upon successfirl completion of this course, the student will be able to:

l. Understand dmg discovery, design and development

2. Recognize representative classes ofdrugs, e.g., analgesic agents, antipyretic agents! antibiotics etc.

3. Explain the production ofsolec{ed dmgr and Vitamins vra the fermentation process.

ll. Unit wise detalled content
Tlth ofthe unlt: Dru$ & PhrrmsceuticrlsNumber oflectures = 20Unit-l

Drug discovery, design urd development; Basic Retrosynthetic approach. Synthesis of the rcpresentative

drugs of the following classes: analgesics agents, antipyretic agents, anti-inflammatory agents (Aspiriq
paracetamol, lbuprofen); antibiotics (Chlorarnphenicol); antibacterial and antifimgal agents

(Sulphonamides; Sulphanethoxaml, Sulphacetamide, Trimethoprim); antivinl agents (Acyclovir), Central

Nervous Systern agents (Phenobarbital, Diazepam), Cardiovascular (Glyceryl trinitrate), antilaprosy
(Dapsone), HIV-AIDS related drugs (AZT- Zidorudine).

Aembic and anaerobic fermentation. hoduction of Ethyl alcohol and citric aci4 Antibiotics: Penicillin,
Cephalosporin, Chloromycetin and Steptomycin, Lysine, Glutamic acid, Vitamin 82, Vitamin B12 and

Vitamin C

12. Llst ofErpc nctrts umber of lectures = 06

l. Preparation ofAspirin and its anolysis.

2. Preparation of magnesium bisilicate (Antacid).

13. Books Recommended

l. G.L. Pahick Introduclion to Medicinal Chemisty, Oxford University Press, LJK.

2. Hakishan, V.K, Kapoor: Medicinal and Pharmaceutical Chemistry, Vallabh Prakashan,

Pitampura, New Delhi.

3. William O. Foye, Thomas L.,Lemke , David A. William: Principles of Medisinal Chemisfy,
B.I. Waverly Fit. Ltd. New Dclhi
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1. Name of the DeDartment : Chemlstry
Chemistry of Cosmelics &
Pefimes

L T P2. Course Nrme

3. Couxe Code 09010530 2 0 0

4, Type of Courre (use tick mark) Core 0 DSE 0 AECO SEC oE0
5. Pre'requisite

(if any) NA
6. Frcquency

(use tlck
merks)

Even Q odd (r') Either
Sem Q

Every
Sem

0
7. Total Number of L€caure, Tutorhlq Prrctlcrl
Lrctures = 26 Tutorlals = 0 Practical = 0
8. Course Description:

This course provides tsaining in chemistry with applications in perfimery and cosmetic science, You will
have sn integrated leaming experience where you will build a sfong chemisfy foundation and apply your
knowledge in specific applications using your senses.

9, Cours€ Obloctiv€s:

The objectives ofthis course are to:

l. Understand the science behind Perfumes and Cosmetics.

2. To unde$tand the various safety testing methods to evaluate the quality ofthe products

3 . To understand the preparation methods of various Perfumes and Cosmetics.

10. Course Outcomer (COs):

ll. Unit wise dctril€d cotrtctrt
Untt-1 Number oflectures = 15 Title of the unit: Chemistry of Cosmetics &

Perfumes

A general study including preparation and uses of the following: tfuir dye, hair spray, sharnpoo, suntan
lotions, face powder, lipsticks, talcum powder, nail enamel, reams (cold, vanishing and shaving creams),
antiperspiranh and adificial flavours, Essential oils and their importance in cosmetic industries with
rcference lo Eugenol, Geraniol, sandalwood oil, eucalyptus, rose oil, 2-phuryl ethyl alcohol, Jasmone,
Civetone, Muscone.

12. List oferperiments Number of lectures = 1l
l. Preparation oftalcum powder.

2. Preparation of shampoo.

3. Preparation of enamels.

4. Preparation of hair remover.

5. Preparation of face cream.

6. Preparation ofnail polish and nail polish remover.

l. E. Stocchi: Industrial Chemistry, Vol -I, Ellis Horwood Ltd. LJK,

2. P.C, Jain, M. Jain: Enginccring Chemistry, Dhanpat Rai & Sons, Delhi.

3. Shanna, B.K. & Gaur, H. Indusbial Chemistry, Goel Publishing House,Meerut (1996).

Upon successfirl completion ofthiq course, the student will b€ abl€ to:

L To discover social snd scientific conc€pts ofhuman beauty

2, To delivor the safety ofcosmetics and perfirmes.

3 . To deliver the history and science of cosmetics and perfrrue s,

13. Boola Recommended

9
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l. Nrme of thc DcDsrtment i Deprrtmena of
2. Courcc

Nrme
Pestioide Chemistry L T P

3. Course
Code

2 0 0

tl. Typc of Course (urG tlck msrk) Cort 0 DSE 0 AEC0 sEc (/) oE0
5. Pre.

rcqulsite
(if rny)

NA
6. Frequency

(use tlck mrrks)
Even
0

odd(/) Either
Sem Q

Every
Sem

0
7. Totel Number of Lectures, Tutorials, Pncticrls-
Lectures = 26 Tutorirls = Nil Pnctic.l = Nil
8, Course Descriptior:

This course provides haining in chemistry with applications in perfumery and cosmstic science. You will
have an integrated leaming experiencc where you will build I shong chemisry foundation and apply your
lmowledge in specific applications using your senses.

9. Course ObicctiYcc:

The objectives ofthis course are to:

1, Understand the sci€nc.e behiDd pesticides.

2. Understand the classification of pesticides.

3, Understand thc preparation methods ofvarious pesticides.

10, Course Outcomes (COs):

Upon successful completion ofthis course, the student will be able to:

I . To deliver the usage of pesticides.

2. To deliver the imporlance ofpesticides.

11. Urit wise detgiled coDtent
Unit-1 Number oflecturer = 15 TItle of the unit Pesticide Chemistry

General introduction to pesticides (nahual and synthetic), benefits and adverse effects, changinS concepts of
pesticides, shucture activity relationship, synthesis and technical manufacture and uses of repr€sentative
pesticides in the following classes: Organochlorines @DT, Gammexene,); Organophosphates (Malathion,
Parathion ); Carbamates (Carbofiuan and carbaryl); Quinones ( Chloranil), Anilides (Alachlor and

Butachlor).

12. Llst of erperlments Number of lectures = 1l

l. To calculate acidity/alkalinity in given sample ofpesticide formulations as per BIS specifications.

2, Preparation of simple organophosphates, phosphonates and thiophosphates

13. Boola Recommended

l. Cremlyl R. Pesticides, Preparation and Modes ofActiorL John Wiley & Sons, New Yorlq 1978.

2. Ohkawa.H, Miyagawa.H and Lee.P.W. Pesticide chemistry,Wiley-VcH verlag Gmbh & Co.2007.

09010531
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Department of Mathematics

Core Courses:

1. Differential Calculus

2. DifferentialEquations

3. Real Analysis

4. Algebra

Discipllne Specilic Electlve Courses

1. Matrices

2. Calculus Without Limits

3. Probability & Statistics

4. Numerical Methods

5. Integral Calculus

6. Elementarylnference

Skill Enhrtrcement Courses:

1. Special Function & lntegral Traflsfonr

2. Linear Algebra

3. Vector Calculus

4. Operations Research

5. Complex Analysis

6. ComputerFundamentals
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I. Name of the Deprrtment: Mrlhemrtlcs
Differcntial
Calculus

L T P

3. Cource Codc 090101 l7 5 I 0

4. Type ofCoursc (uso tlck msrk) DSE O AEC O SEC O oEo
5. Pre'requlsite

(if any)
6. Frtquency

(us€ tlck
mrrlc)

Even Q odd (/) Either
Sem 0

Every
Sem Q

7, Total Number of L€ctures, Tutoriols, Pr.ctical
Lecturts = 42 Tutorials = 10 Practical = 0
E. Course Descrlption:

This course is designed to develop the topics of differential calculus. Emphasis is placed on limits,
continuity, derivstives. Upon completion, students should be able to select and use appropriato models
and techniques for finding solutions to derivative-related problems with and without tcchnolory.

9. Course Obiectives:

Students that successfully complete this course will be able to:

L Leam to find and use limits of fimctions,

2. Apply the Mean Value Theorem.

3. Find intervals of concavity and points of inflection of elementary algebraic functions and
trigonomehic fi:nctions.

4. Find Curvahre and Asymptotes.

10, Course Outcom:s (COs):

After completing the course, students are expccted to be able to evaluate various limi& continuity
problem, Curvahre, Mean value theorems and applications ofPartial Differential equations.

11, Unit wise detrlled content
Unit-l Number of lectures - 8 Title oflhe urit Contiuuity and Dllferentiation

Limit and Continuity (e and 6 definition), Types of discontinuities, Differentiability of functions,
Successive differentiation, nth differentiation of functions, Leibnitz's theorem.

Unit - 2 Number oflectures = 9 Title of tbc unit Asymptot€ rnd Curue TracinE

Asymptotes in Cartesian coordinates, Asymptotes in polar coordinates, Oblique Asymptotes,
Concavity, Convexity & Points of Inflexio& Tangents and nomral Curvature, Singular points, Tracing
ofcurves in Cartesian, Parametric and polar co-ordinates

Unit - 3 Number of lectures = 9 Tltle of the unit: Mean Vrlue Theorems

Rolle's theorem, Mean Value theorems, Taylor's theorem with Lagange's and Cauchy's forms of
remainder, Taylor's series, Maclaurin's series of sin x, cos x, e- , log(l+x), (l+x)', Msxima and Minima,
Indeterminate forms.

Utrit - 4 Number of lectures = 8 Title ofthc unit: Curvstrre
Curvature, radius of curvature for Cartesian Curves, Parametric curves, polar curves, Newton's melhod.
Radius ofCurvature for pedal cuwes. Tangential polar equation, C€nter ofcurvature. Circle ofcurvature.
Chord of curvature, Evolutes.

Unit - 5 Number of lectures = 8 Title ofth€ unit: P8rtisl Differenaistlon

Wl \J/

2. Course Nrmc

Partial differentiation, Euler's theorem on homogeneous flmctions, Diffoentiability of functions of two
variables, Changc of variables, Taylors theorem for two variables, Composite functions and Implicit &
explicit fimctions, Total differentials.

Cort (r';
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12. Books Recommended

1. Shanti Narayan: Differential and Integral Calculus.

2. Murray RSpeigel: Theory and Problems of Advanced Calcu.lus, Schaum's Outline series, Schaunt
Publishing Co., New York.

3. N. Piskunov: Differential and Integral Calculus, Peace Publishers, Moscow.

4. Gorakh Prasad: Differential Calculus, Pothishasla Prt. Ltd. Allahabad.

5. Gorakh Prasad: Integral Calculus, Pothishasla Pvt. Ltd. Allahabad
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1, Nrme of the Deprrtmena: Mrthematics
T P2, Courso Nrme Difrerential

Equations
L

5 I 03. Course Code 09010216
SEC O oE0Core DSE 0 AECO4. Type ofCoursc (use tick mrrk)

Evcn (r'1 odd 0 Either
Sem Q

Every
Sem Q

5. Pre.rcquisite
(if any)

6. Frequency
(use tick
marks)

7. Total Number of Lecturcs,.Tutorials, Practicrl
Tutorials = l0 Prscticsl = 0Lectures = 42

8. Coursellescription:

Differential equations and their solutions. Linear Differential equation. Homogeneous Differential
Equations. Second order linear differential equations. Total differential equations.

9. Coune Obiecdves:

To introduce the basic concept ofDifferential equations and their solutions. Stength ofthese concepts in
engineering and real world problems will be highlighted.

10. Course Outcones (COs):

1. Differential Equations are used in many models to determine how the state of model is changing
regarding time or any other vsriable.

2. Its application is inevitably based on mathematical theories ofreality

ll. Unit wis€ detailed content

Unit-l Number of lectures = 9 Titl€ ofthe Unit: Itrtroduction to Differential Equations

Order and degree of a differential equation, Linear & Non-Linear Differential equation, Homogeneous
equatiorx, Geomekical meaning of DE, Exact DE, Integrating factors, First order higher degree
equations solvable for x,yp, Lagrange's equation, Clairaut's equations, Equations reducible to Claimut's
form, Singular solutions

Unit - 2 Number oflecturcs = 8 Tltlc ofthc unlt Orthogonal TreJectod6 .rd
Homotenmus IIE

Orthogonal hajeclories in Cartesian soordinst€s ond polar coordinates, Selforthogonal family of curves,
Linear DE with constant coefficients, Homogeneous linear ODE, Equations reducible to homogeneous

Title ofthe unit: Linear DE and Nou-homoseneous DEUnit - 3 Number oflectures = E

Unit - 4 Number of lecturrc = 9 Title of tbc unit3 N.mcd Methods to solve DE sDd
Solutions of Simult ncouc DE

Method of variations of pararneters, Method of undeterrnined coefEcients, Ordinary simultaneous DE,
Solution of simultaneous DE involving operators x (d/dx) or t (d/dt) etc, Simultaneous equation of the
form dx/P-dy/Q:dzlR .

UDit - 5 Number of lecturcs = 8 Title ofthe unit Total DE snd thelr methods to solye

Total DE, Condition for Pdx+Qdy=Rdz=0 to be exact, Ceneral method of solving Pdx+Qdy+Rdz=0 by
taking one variable constant, Method ofauxiliary equations

,/'

Y

I

Linear DE of second order: Reduction to normal form, Transformation of the equation by changing the
dependent variable/independent variable, Solution by operators of non-homogeneous linear DE,
Reduction of order of a DE



12. Books Recommended

1967

4. S.L.Ross: Differential Equations, John Wiley & Sons

5. B.Rai and D.P. Chaudhary: Ordinary Differential Equations; Narosa, Publishing House Pvt. Ltd
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1. Name ofthe Mrthematics
2, Course Name Rcal Analysis L T P

3, Course Code 09010316 I 0

4. Type ofCounc (use llck mrrk) Core (r') DSE O AEC O SEC O oE0
5. Pr+rcquful&

(lfany)
6. Frequen

cy
(usc tick
marks)

Even Q odd(r') Either
Sem Q

Every
Sem 0

7. Total Number of lrctur6, T Prrctical
L€ctures = 42 Tutorirls = l0 Practiccls: 0

8, Course Descrlption:

Real analysis is a large field of mathematics based on the i)roperties ofthe real numbers and the ideas of
sets, firnctions, and limits. Topics covered are: Countrble and rmcountable sets, the real numbers and

their properties, least upper bounds, the Archimedean property and completeness, sequences of real

numbers, convergence, subsequences, and Ceuchy sequences. Bolzanno-Weiershass property and

compactness, Limit, Continuous finctions and their properties, the Riemann integral and its properties,

the fimdamental theorem of calculus, convergehce of sequences and series of functiors etc.

9. Coune Oblectlves:

The objective ofthis course are:

l. Define the real numbers, least upper bounds,

2. Define Bolzano -Wefustsass theorem and Cauchy criteria.

3. Define fimctions between sets; equivalent sots; finite, countable and uncountable sets. Recognize

convergsnt, div€rgert, bornde4 Cauchy and monotone sequences.

4. Calcutatp the limit superior, limit inferior, and the limit of a sequence.

5. Recognize altemating convergenl conditionally and absolutely convergent series.

6. Apply the ratio, root and limit comparison t€sts.

7. Define mekic and metric space, subsets ofa metric space are open, closod, connec&{ bouaded.

8. Determine ifa funstion on a metric spac€ is discontitruous, continuous, or unifonnly continuous.

10. Coune Outcome (COs):

On successful completion ofthis course, students will be able to:

l. describe frmdamental properties of the real nrunbers that lead to the formal development of real

analysis.

2. define convergence of series using the Cauchy criterion and use the comparison, ratio, and root tests

to show convergence ofseries.

3. defure continuity; state, prove, and use properties of limits of continuous functions, including the

fact that continuous functions attain exlreme values on compact sets.

4. demonstate an understanding of limits and how they are used in sequences, series, differentiation
and integration.

5. construct rigorous mathematical proofs ofbasic results in real analysis.

6. state the Fuldamental Theorem ofCalculus and use it in proofs.

7. conskuct the Riemann Integral and state its Properties.

11. Unit wise detriled conaent
Unit-1 Number of lecturss = 10 Title ofthe unit! Reol Number System

Finite and inlurite sets, examples of countable and uncountatle sets. Real line, bounded sets,
proDerty of R intervals, Boundedness of the set of Realcompleteness property of R, Archimedean

Y
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numbers, Least upper bormd and Gr€atest lower bound of a set, Neighborhoods, interior points and
isolated points, Limit points, open sets, closed sets, Interior of a set, Closure of a set in Real numbers and
their properties, Bolzano-Weierstass theorem.

Unit - 2 Number oflectures = E Title ofthe unit Sequences

Sequences: Real sequences and their convergence, Subsequences, Theorern on limits of sequences,

Divergent sequ€nce, Bounded sequence, Monotonic se.quence, Monotone convergence theorem,

Cauchy's sequence, Cauchy general principle of convergence.

Unit - 3 Numbcr of lcctu res = I Tltle ofthe unlt Inllnlte Serles

Iafinite series: Convergence and divergence of infinite series, Comparison tests of positive term infinite
series, Cauchy's general principle of convergence of series, Convergence and divergence of geometric
series, Auxiliary series or p-series, D-Alemb€rt's ratio test, Rabbe's Test, Logarithmic Test, De Morgan
and Bertrand's Test, Cauchy nt Root Test, Gauss Test, Cauchy Integral test, Cauchy's condensation test,
Alternating series: Leibnitz's Test, absolute and conditional convergenc€, Sequences and series of
fimctions, Pointwise and uniform convergence. Mn-test, M-test.

Unit - 4 Number of lecturrs = E Tith ofthe unit: Metric Sprces

Definition ard examples of mehic spaces, neighborhoods, limit points, interior points, open and closed
sets, closure urd interior, boundary points, subspace of a metric space, equivalent metrics, Cauchy
sequences, cornpleteness, Cantor's interseciion theorem, Baire's category theorem, contraction Principle.

Unit-S Number of lectures = 8 Tltle ofthe unlt Rlcmann Intcqral

fuemarur htegral, Integrabililty of continuous and monotonic fi.mctions, The Fundamental theorem of
integral calculus, Mean value theorems of integral calculus.

12. Books Recommended

l. P.K. Jain and Khalil Ahmed: Mebic spaces, 2d Ed., Narosa, 2004

2. T.M. Apostol: Mathematical Analysis, Narosa Publishing House, New Delhi, 1985

3. R.R. Goldbag: Real Analysis Oxford & IBH publishing Co., New Delhi, 1970

4. T.M. Apostol: Mathematical Analysis, Narosa Publishing House, New Delhi, 1985

5. R.R. Goldberg: Real Ana$sis Oxford & IBH publishing Co., New Delhi, 1970

6. D. Somasundaram and B. Choudhary: A FLst Course in Mathematical Analysis, Narosa Publishing
House,New Delhi, 1997
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1. Nrmc ofthc Depa ment: Msthematics
2. Course Nrme Algebra L T P

3. Coune Code 09010414 5 I 0

4, Typc of Course (usc tick mrrk) Core DSE O AEC O sEC 0 oE0
5. Pre-rtquisite

(ifany)
6. Frtquency

(use tlck
mrrks)

Even (r') odd 0 Either
Sen 0

Every
Sem Q

7. Total Num ber of Lccturcs. Tutorirls, PracaicJl
Lecturcs = 42 Tutorials = l0 Practical = 0

E. Course Dcscriptlon:

This course covers properties of groups, permutation groups, cyclic groups, Lagrange's Theorem,

subgroups, normal subgroups, quotient groups, extemal direct product of groups, homomorphism and

isomorphism of groups, and inhoduction to rings and fields'

9. Course Obiectlves:

This course aims to provide a first approach to the subject ofalgebra, which is one ofthe basic pillars of
modem mathematics. The focus ofthe course will be the study of c€rtain sructues called groups, rings,

fields and some related structures. Abstract alg€bra gives to student a good mathematical maturity and

enables to build mathematical thinking and skill.

10. Course Outcomes (COs):

Upon completion ofthe couts€, students will be able to:

I . Demonstrate knowledge and understanding of gtoups, subgroups, and order of an element in fnite
groups.

2, Demonskate knowledge and understanding of the concop of cosets of a subgroup of a group,

normal subgroups, symmetic groups, cyclic groups and their properties.

3. Demonstrate knowledgo and und€rstanding of direct product of goups, quotier groups, group

homomorphism and isomorphism.

4. Demonstrate knowledge and understanding of rings, subrings, intogral domains, fields, Euclidean
ring and unique factorization domain.

11. Unit wise detailed conterl
Unit-l Number of lectures - E Title ofthe unlt: Groupq SubqFouDs and Cyclic groupl

Definition ofa group with cxample and simple properties of groups, Subgroups and Subgoup criteria'
Generation of groups, cyolic groups

Unit - 2 Number oflectures - E Title ofthe urlt: Cosets and Normal Subgroups

Cosets, Left and right cosets, Index of a sub-goup Coset decompositio4 Largrage's theorem and its

mnsequences, Normal subgroups, Quotient groups

Unlt - 3 Number oflectures = 8 Tltle of the udt Homomorphlsm ond AuaomorphisL

Homomorphisms, isomophisms, automorphisms and irmer automorphisms of a Sroup' Automorphisns
of cyclic groups

Unit - 4 Number oflectures = 8 Title of the utriti Permutrtlonr 8trd Altcmlting groups

Permutations groups. Even and odd permutations. Altemating groups, Cayley's theorom, Center of a
group and derived group of e group.

Unlt - 5 Number of lecturts = l0 Tltle of the uuit Ring& Integrrl Ilomrln & Fields

Introduction to rings, subrings, integral domains and fields, Characteristics of a ring. Ring
and Quotient rings, Field of quotients of anhomomorphisms, ideals (principlg primc and Ma:<imal)

h{L
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integral domain. rings, Polynomial rings, Polynomials over the rational field, The Eisenstein's
fiiterion, Polynomial rings over commutativo rings, Unique frctorization domain, R unique factoriation
domaia implies so is RIXl ,X2......Xn]

Recommended12.

,2,
4.

5.

6.

2.

N Herstein, Topics in Algebra, Wiley Eastem Ltd., New Delhi, I 975

Joseph A. Galliur" Conternporary Abstract Algebrg 4s, Narosa Publishing House, 1 999.

B. Bhathcharyq S.K. Jain and S.R. Nagpal : Basic AbEtsact Algobra (2 editionl

A Text Book of Modern Abstract Algeb,ra, Shanti Narayut

S,Luther and I.B,S. Passi : Algebrq Vol. II, Narosa Publishing House.

John B. Fraleigh, A First oourso in Absbact Algebra, 7h, Pearsoq 2002.
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1. Nome of the Department : Msthcmstics
2. Cosrsc

Nrmc
Matrices L T P

3. Coursc Code 09010523 5 I 0

4. Type ofCourse (use tick
mark)

Corc Q DsE (r') AEC 0 SEC O oE0

5. PrFrcquislte
(if any)

6, Frequency
(use tick
marks)

Even Q odd (r') Either
Sem 0

Every
Sem Q

7, Total Number of Lectrreq Tutorirls' Pr.cticrl
Lectures = 42 Tutorlals = 10 Practical = 0

6. Course Description:

The course covers the concepts of matrices. This course covers the types -of mstrices and Rank of
matrices. This course also covers the some basic concepts and examplcs@.. R'?, d as vector spaces over
R)ofvector spaces.

9. Coursc Oblectives:

The obje*ive of this course is to make the students ablo to und€rstand mgkices snd properties of
matric€s. It also makes the students able to solve systcm of linear equations @oth Homogeneous and

Non Homogeneous).

10. Course Outcomec (COs):

l. Students in this course will demonshate ability to work with matric€s.

2. Students in this course will demonshate ability to solve system of linear equations.

3. Students in this course will come to know about some basic examples of vector spaces.

4. Students in this course will demonstrate ability to work with Bilinear and quadratics forms of
mafices.

11. Unit wise detailed content
UDit-l Number oflectures = 8 Title ofthe uniti Vcctor Spacec

& ff, * as vector spac€s over R, Standard basis for each ofthern, Concepts of Linear Independence and

examples ofdiflerent bases, Subspaces ofRz and f
Unit - 2 Number of lecturcs = 8 Title ofthe unlt: Bsslc Geometrlc Trrnsformraions

Translation, Dilation, Rotation, Reflection in a point, line and plme, Marix form of basic geomehic
hansformations, Interpretation of Eigen values and Eigen vectors for such tansformations and Eigen
spaces as invariant subspaces.

Unlt - 3 Number oflectures - l0 Title of thc unit: Mstrices

Algebra of matrices, Types of matrices e.g. Symmetric & Skew- Symmehic matrices, Hennitian,Skew-
Hermitian makices, Unitary and orthogonal matrices, Nilpotent and Involutary matrices, Eigen values,

eigenvectors of matrices, Characteristic Equation of a matrix, Minimal polynomial of a matrix, Cayley
Hamilton Theorem and its use in finding inverse ofa matrix.

Unit - 4 Number of lectures = 8 Tltle of the unit: Rrnk of Mstdces

Elementary operations on matrices, Rank of matrices ,inverse of matrices, Linear dependenc.e and
Linear independorce of rows and columns, Homogeneous and non Homogeneous system of linear
equations, Application of mafrices to a system oflinear equations with number of variables & equation
upto 4, Theorems on consistency ofa system oflinear equafion

rL
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Unit - 5 Numbcr of lectures = E Title of the unltl Normrl form, Qurdratic rnd Blllnesr
form of matrices

Reduction to normal fomr of a mahix, Matices in diagonal form. Reduction to diagonal form upto

mahices oforder 3, Bilinear and Quadratic forms ofmatrices

12. Books Reconmended

l. A.I. Kostsikin, Intoduction to Algebm, Springo Vcrlag' 1984

2. S. H. Friedb€rg, A. L. Insel and L. E' Spence, Linear Algebra, Prentice Hall oflndia hft. Ltd., New

Delhi, 2004.

3, Richard Bronson, Theory and Problems oflvlatrix Op€r8tions, Tata McGraw Hill, 1989



1. Name of the DeDartmert Mrthemstics
T PCalculus

Without Limit
L2, Courgc Nrme

05 I3, Counc Codc 09010524
AECO sEc 0 oE0Core 0 DSE (r')4. Typc of Cours? (us€ tlck mork)
odd (r') Either

Sem 0
Every
Sem 0

6. Frequency
(use tlck
msrks)

Even Q5. Pre-rcqulsite
(if rny)

7. Totel Numbcr of Lectures, Tutorials, Prqcllql
Tutorirls = l0 Prrcticrl = 0Lmturts = 42

8, Course Descrlption:

This course is designed to develop the topics ofDifferential and Integral Calculus. Emphasis is placed on
limit, Continuity, Derivative and integral ofalgebraic and Transcendental function.

9. Course Obiectives:

The current Standard for the Calculus Curriculum is failure in many sspect .We try to present it with
modem standard of Mathematical rigor.

10. Cource Outcomes (COs):

After Completion of the Couse the Student will be able to interpret a frrnction from an Algebraic'
Numeric. Graphical. Also wc expects Students to have a reasonable mastery,

11. Unit wise detailod content
Uoit-l Number of lectures = 10 Title of tbe unit Brief History of Background and

Geometric Numeric

How and Why Europeans misunderstood Indian Airthemetic, Fibonacci end Florentine law, Zero, Surd,
Fracions Misunderstanding of Trigonomet'y and Conceptual mnfusion, Measurement of an angles

through arcsin radians ,Trigonometric values: past and present: progress or regress ?,Finite differences vs

derivatives : chord vs langent .,Enor and myth ofperfection. ,Zeroism.

Title ofthe unitr Differentiol Equrtions BosicsUnlt - 2 Number oflecturcs = E

Relation between values and differences, The flmdamettal theorem of calculus, hoportionality relstion
between sine and msine ,.Differential equations vs difference equalions, Using calcode , Aryabhatta -

Euler method

Number of lectures = I Title of the unlt: Application of Ordinary Difrerential
Equrtion

Unit - 3

Problems of Nev/tonian Physics , Example problems: The amplitude dependence ofthe time period of
the Simple pendulum , Jacobian Elliptic Functions , Solving 2-body problem of Newtonian Gravitation,
Trajectory problems , Examples ofchaotic motion and few more

Unit - 4 Number of lectures = 10 Tltle of the unit Symbolic Manipulation and Number
System wiab Limit

Title of the unit HishGr Order Polynomirl ioterDolationUnit - 5 Number oflecturcs = 6

Braluna Gupt4 Vateshwar - Sti ing Formula and quadratic interpolation Runga kuth and higher order
polynomial interpolation, Acc.elemting convergenc€.

Inhoducing Msxima and using it for symbolic manipulation, Evaluating symbolic derivatives, integrals
and ellipic integrals, Origin of formal real numbers, Dedekind cuts ,Problem of Cantorian and naive set

theory Russell paradox ,Limits and Cauchy sequences ,fuchimedean ordered field ,Obtaining limits by
discarding infintesimals Computers and floating point numbers ,Extended precision

I
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12. Bools Recommended

l. C.K. Rajq 'Cultural foundations of mathematics: the nature of mathematical proof and the
transmisiion ofcalculus from tndia to Europe in the l6tcentury, CE, Pearson Longman, 2007.

2. C.K. Raju 'Eternity and infinity: The western understanding of Indian mathematics and its

consequences for science today', American Philosophical Association Newslefter on Asian and

Asian American Philosophers and Philosophies, l4(2), 27-33,2015.

3. H. Flanders, R. Korfirage, J. Price, 'Calculus', Academic Press, New York, 1970.

4. D.V. Widder, 'Advanced Calculus', 2d Ed., Prentice Hall, New Delhi, 1999.

5. W. Rudin, 'Principles of mathematical analysis', Mc Graw Hill, 19fl.

6. L. Mendelson, 'lntrodustion to mathematical logic', van Nostrand Reinhol4 New York, 1964.

7. P.R. HaLrnos, 'Natve Set Theory', East - West Press, New Delhi, 1972.

8. C.K. Raju, 'Euclid and Jesus: how and why the church changed mathematics and christanity across

two religious wars', Multiversity, Penang, 2012.

9. C.K. Rajq 'Computers, mathematics education, and the alternative epistemolory ofthe calculus in
Yuktibhasa', Philosophy east and west, 5l(3), pp. 325-361, 2001.

10. C.K. RajrL'Logic', Encyclopaedia of Non-Westem Science, Technolory and Medicine, Springer,
20 1 6, pp 2564-2569, 2008.

I l. C.K. RajrL 'The religious roots of Mathematics', Theory, Culture and Society, 23(l-2), pp,95-97,
2006.

12. C.K. Raju, 'Culh[al Foundation of Mathematics', Pearson, Longman,2007.

13. C.K. Rajrl'Zeroism', article in Encyclopedia of Non-western Science, Technology and Medicine,
ed. Helaine Celin, Springer, Dor&echt, pp. 46044610, 2016.

14. GhadarJari Hai, 2(l), pp. 26-29, 2007.

15. C.K. Rajq 'Teaching Mathematics with a different philosophy, Part l: Formal mathematics as

blased metaphysics', Science and Culture, 77(7 -8), pp. 274-279, 2011.

16. C,K, Raju, Calculus without Limits, paper for 2d people's congress of education, Homi Bhabha
Center, Mumbai.
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1. Neme of the Deprrtmetre Matbemrtics
2. Courcc Neme Probability &

Statistics
L T P

3. Cource Code 09010s25 5 I 0

4, Typc ofCourse (use tick mark) Core Q DSE (r') AEC 0 SEC O oEo
5, Pre,requisite

(tfany)
6. Frcquency

(use tlck
marla)

Even Q odd (r') Either
Sem Q

Every
Sem

0
7. Total Number of Lcctur€s, Tutofials, Practical
Lecturcs = 42 Tutorirls = 10 Practical = 0

E. Course Description:

This course provides a solid undcreraduate foundation in both probability theory and mathematical
statistics. Topics include: Basics in probability theory, random variables, expectation and variance,
special probability distributions.

9. Coune Oblectlves:

1. To dwelop the skills ofthe students in the area ofProbability and StatiSics

2. To expose the students to the basics of probability disfibutions and application of family ofrandom
variables h real life situations

3. Students should understand basic concepts in probability thoory and mathematical statistics leam
commonly used probability disributions.

10. Coursc Outcomce (COr):

After successfully completing of this course, students will be able to:

l. Apply the lnowledge gained in Probability theory in Medical Sciences, Life Sciences and
Engineering fields.

2. Translate real world probluns into kobability models

ll. Unli wlse detalled conlent
Unit-l Number of lectures = 9 Title ofthe unit: Probrbility atrd Rrndom Varisbles

Introductioru random experiment, tial, sample space, events, Definitions of probability, random
variables (discrete and continuous type), probability mass function (p.m.f.), probability density function
(p.d.f.) and cumulative distibution fimstion (c.d.f.)

Unit - 2 Number of lecturcs = 9 Title of thc unlt: fvo dlmensionel Random Vrrlibl€

Two dimensional random variables (discrete and continuous type),joint and marginal p.m.f, p.d.f., c.d.f.,
conditional distributions and independent random variables.

Unit - 3 Number of lectures = 8 Tltle ofthe unit Erpectstion rnd g€ncrrting Function

Expectation ofsingle and bivariate random variables, moments and moment generating fimction along
with their propedies, Conditional exp€ctations.

Unlt - 4 Number oflectures = 8 Tltle of the unlt Discretc Probabllity Distributions

Bemoulli, Binomial, Poisson along with their properties.

Unit - 5 Number oflectures = 8 Titlc ofthe unit: Continuous Probabilitv Distributions

Uniform, normal, exponential along with their properties.

,,br V
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12. Books Recommended
'1. Robert v. Hogg, Joseph w. McKean and Allen T. craig, Introduction to Mathet atical statistics,

Pearson Educatiotl Asia, 2007.

2. Myer, P.L. (1970): Introductory Probability and Statistical Applications, Oxford & IBH

Publishing, New Delhi

3. Gupta, S.C. and v.K. Kapoor, Fundamentals of Mathematicsl statistics, sultan chand & sons,

New Delhi, 2008.
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l. Nome of the Deprrtment: Mrthemrtics
2. Course Name Numcrical

Mahod
L T P

3. Course Code 09010623 5 I 0

4. Type ofCourse (use tick
mark)

Core 0 D6E (r') AEC O sEc0 oE0

6. Frcqucncy
{usc tlck mrrks)

Even (/) odd 0 Either
Sem Q

Every
Sem Q

5. Prc,rtqulsitc
(lf any)

7. Totrl Number of Locturrc, Tutorlab. Prscticrl
Lecturcs = 42 Tutorlals = 10 Practical = 0
E. Coursc Descrlptlon:

This course analyzed the basic techniques (direct and iterative methods) for the efficient numerical
solution ofproblems in science and engineering, Topics s covered are: Number representration and errors,
Polynomials, Locating roots of equations, Solution of nonlinear equations, lnterpolation and
approximation, Numerical differentiation, Numerical int€gration, Systems of lineaf equations, Solution
of differential equations

9. Course Oblectivcs:

Many applications in engineering, physics, geologi and other specifications containing complicated
problems that will require one of the numerical methods to be solved. In this course students will leam
the classification of many complicated problems and the suitable numerical methods for obtaining an
approximated solution to these problems with desired accuracy.

10, Course Outcom.s (COs)l

On completion ofthis course, the studenB will leam

l. Practical and theoretical tnowledge of a range of iterative techniques for solving linear and
nonlinear systems of equations

2. Practical urd theoretical lcrowledge ofpolynomial interpolatioq

3. Practical urd theoretical krowledge ofschemes for numerical integration

4. Practical ond theoretical krowledge ofschemes for solving differential equations

11. Unit wise detrlled cotrtent
Unit-l Number of lectures = 9 Tith of the unit: Errors & Solution of lrsnscendental and

rlgebraic equstions

Represenlations of numbers: Roundoff error, truncation enor, significant enor, eror in numerical
computations. Bisection, secant, Regula Falsi, fixed-point, Newton-Raphson, Oraffe's methods.

Unit-2 Number of lectures = 8 Title ofthe unit: Interpolation & ADDroxim.tiotr

Difference schemes, interpolation formulas using differences. Lagrange and Newlon interpolation.
Hermite interpolation. Divided differences, Different types of approximation, least square polynomial
approximation.

Unit-3 Number of lectures = 9 Title of the unit: Numerlcst differentiltion & Numcrical

Numerical differentiation, Methods based on interpolations, Methods based on finite differences,
Numerical integration: Trapezoidal, Simpson's, and Weddle's rules. Gauss Qua&ahue Formulas

Unit- 4 Number of lectures = 8 Title of the unit Solution oflinear equations

Direct methods - Causs elimination, Gauss-Jordan elimination, LU decomposition. Iterative methods -
Jacobi, Gauss-Siedel; The algebraic eigenvalue problem: Jacobi's method, Power method.

(+"-_



Tltle of the unit Numericrl Solutlon of IYP (ODEs)Unlt - 5 N[mbcr oflectu]es = 8

Ordinary ditreremial equations (ODEs): Euleds mcthod, Single-step methods, Rlmge Kutta's method,

multi-step methods

12, Books Recommendod

1.

2.

J.

Richard L. Burden and I. Douglas Faires, Nrmerical fuialysis, Brookes Cole 2001.

Chapra, S. and R. Canale, Numerical Methods for Engineers. New York: McGraw Hill 1998.
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M.K. Jain, S.RK, Iyengar and R.K.Jai1 Numerical Methods for Scientific and Engineering
Computatior\ New Age intemational Publishers, New Delhi, India, 2003.
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l' Nlme ofthe Deprrtmetrt
Integral
Calculus

L T P

3, Couno Code 09010624 5 I 0

4. Type ofCourse (use tlck msrk) Corc 0 DSE (r' AEC O sEc 0 oE0
5. Prrcqulstte

(lfany)
6. Frequrncy

(use tlck
marla)

Even Q odd (r') Either
Sem Q

Ev€ry
Sem 0

7. Totrl Numbor oflecturcs, Tuaorisls' Pr8cticrl
Lecturcs = 42 Tutorlrls = 10 Prsctical = 0
E. Course Desc riptlon:

Concept of integration and its application to physical problems such as evaluation ofareas, volumes

ofrevolution, force, and work; fundamental formulas and various techniques of integration applied
to both single variable and multi-variable firnctions; tracing of tmctions of two variable. It is an

inhoduction to the theory and applications of integral calculus of flmclions of one variable. It includes

most ofthe basic topics of integration on fimctions ofa single real variable: the firndamental theorem of
calculus, applications of integations, and techniques of integration, sequenc€s, and infinite series. The

emphasis in this course is on problem solving, not on the presentation oftheoretical considerations

9. Course Obiectives:

l. Understand tho meaning ofdifferentiation and integration.

2. Apply the various methods ofcalculating derivative ofa fi.mction.

3. Apply techdques ofindefinite and definite integra.tion

10, CouBe Outcomes (COs):

l, Calculus is a primary gateway to an enginecring and engine€ring technolory

2, Properly carry out htegration through tho uso ofthe firndamental formulae and/or the various
techniques ofintegration for both single and multiple integral.

3. Correctly apply the ooncopt ofintegrstion in solving problems involving evalultion ofarc lmSths,
reas, volunes, work, and force

11. Unit wise detailed content
Unit-1 Number of lecturrs = 9 Titlc ofthe ouit: Integration ConcepU Formuls

AntlDifferentiation. The Defurite Integal Simple Power Fomrula, Simple higonomefic Functions,
Logarithmic and exponential Functions, Inverse trigonometric Functions. Hyperbolic Functions, General

Power Formula, Constant of Integration, Defrnite Integral

Unit - 2 Number of lecturcs = 9 Tltlc ofthe unit Integrrtion T€chniques

Integration by Parts, Trigonomehic Integrals, Trigonometric Substitution, Rational Functions,
Rationalizing Substitution, Definite htegrals, Wallis' Formula, Partial frsctions

Uuit - 3 Number of lectures = 8 Tltle ofthe unit: Applicstions

Improper Integrals, Plane Area, Arc Length, Areas Between Curves, Cenhoids, Moments of Inertia,
Volumes, Worlt, Hydrostatics Pressure and Force.

Unlt - 4 Number oflectures = 8 Tltlc of the unlt Sur{ace Multlple Integrrl rs Volume

Surface Tracing: Planes, Spheres, Cylinden, Quadratic Surfaces, Double Integrals, Triple Integral

Unit - 5 Number oflecturcs = 8 Titlo ofthc unit Application

fA^
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Integral as limit ofa sum. Fundamental Theorem of calculus. Properties of defrnite integrals. Evaluation

ot difurite integras, determining areas ofthe regions bounded by simple curves in standard form

12. Books Recommended

l. yuri A. Brychkov (Io. A. Epuvxoa), Handbook of special Functions: Derivativos, InteSnls, soies

and Otho Formulas. Russian edition, Fiziko-Mst€maticheskaya Litershra, 2006. English edition,

Chapman & HaIVCRC Press, 2008

2. Rishsrd Courant: nifferential And Intesqlealcdus&Lz

3. Martin Braun : Differential Equations and Their APPlications 4r Ed.



l. N.mc of th€ Demr{ment Mrthemrtics
2. Coune Nrme Elementary

Inference
L T P

3. Course Code 09010625 5 1 0

{. Typo of Counc (use tick mrrk) Core 0 DSE AEC O sEC 0 oE0
5. Prt-requisite

(ifany)
6, Frequency

(use tick
mrrks)

EveD (r') odd 0 Either
Sem 0

Every
Sem 0

7. Total Number of L€ctur€s, Tutorials, Practicsl
Lectures = 42 Tutorbls = l0 Prrcticrl = 0
8. Course Dscription:

This cowse introduces students to the basio theory behind the development and assessment ofstatistical
analysis techniques in the areas ofpoint and interval estimatior; as well as hypothesis testing.

Topic includes: Point estimation and interval methods, including method of moments and maximum
likelihoo( unbiasedness, consistency, efiiciency and sufflciency, hypothesis testing methods and related
confidence interval.

9. Counse Objectiveri
The objective ofthe couse ase to:

l. Familiar the students about method ofmaximun likelihood urd the properties ofgood estimators.

2. Familiar the studenb with the concept of statistical inference, point and interval estimation,
hypothesis testing under a large variety of discrct€ and continuous probability models.

3 . Familiar the students about ANOVA

I0. Course Outcomes (COs):

Upon successfi.rl completion of this course the students are able to perform the following:
l. How to apply disoete and continuous probability disnibutions to various business problems.

2. Perform T€st of Hypothesis as well as calculate confidence interval for s population parsmeter for
single samplc and two sarnple cases.

3 . Leam non-parauretric test such as the Chi-Square test for Indep€ndence as well as Goodness of Fit.

4. Perform ANOVA and F-test

1l' Unit wise detalled content
Unit-l Number of lectures - 9 Tltle of the unlt Estimetor rnd their DroDerties

Parameter and statistic, sampling distribution and standard error of estimate. Point and interval
estimation, Unbiasedness, EIficiency, Consistency and Sufficiency.

Unit - 2 Number of lecturec = 9 Titlc ofthe unlt Brrlc ofEypothesb .nd Method of
Estm!fion

Unit - 3 Number oflectures = 8 Title of the unlt Lsrgc Sample Tcst

Testing and interval estimation ofa single mean, single propodion, difference between two means and
two proportions.

Unit - 4 Number of lecturB - 8 Title of the unlt: Smrll Sample Test

Definition of Chigquare ststistic, Chi-square tests for goodn€ss of ft and independence of attributes.
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Method of maximum likelihood estimation. Null and altemative hypotheses, Simple and composite
hypotheses, Critical region, Level of significance, One tailed and two tailed tests, Types of errors,
Neyman- Pearson Lemma.

P "d



Definition of Student's't' and Snedcor's F-statistics. T€sting for the mean and variance of univariate
normal dishibutions, Testing of equality of two mesns and two varianc€s of two rmivariate normal
distibutions. Related confrdence intervsls.

Unit - 5 Number oflectures = 8 Title of the urifi AIYOYA

Analysis ofvariance (AI.IOVA) for one-way and two-way classified data.

12, Books Rccommendcd

l. Robert V. Hogg, Joseph W. McKean and Allen T. Crai& Irtroduction to Mathematical Statistics,

Pearson Education, Asia, 2007.

2. Gupt", S.C. snd V.K. Kapoor, Fundsmentals of Mathematical Statistics, Sultan Chand & Sons,

New Delhi, 2008.

3. A.M. Moo4 F.A. Graybill and D.C. Boes, Inaoduction to the theory of Statistics, Mccrsw Hill,
1974.--

4. A.M. Goon, lvlK. Gupta, and B. Das Guptq Fundsmentals of Statistics, Vol-II.
5, R.V, Hogg and ,{.T. Craig Introduction to lvlathematical Statistics.
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1. Name of the Deprrtmetrft Mlthemstlcs
2. Course

Nrmc
Special Frmction
and Integral
Transform

L T P

3. Course Code 09010626 .,
0 0

4. Type ofCourse (uso tick msrk) Core 0 DSE O AEC O sEc (r') oE0
5. Pre-requisite

(if any)
6. Frcquency

(use tlck
marks)

Even (/) odd 0 Either
Sem 0

7, Total Number of L€ctures, Tutorhls, Prrctlcsl
Lecturos = 30 Tutorirls = 0 Prrcticols:0
E, Course Dsscriptlon:

Integral transforms and special firnctions belong to the basic subjeAs of mathematical analysis, the
theory ofdilferential and integral equations and to many other areas of mathematics.

9. Corlte Obicctivcc:

These subjecs ale rmda intense developmenl for use in pure and ryplied mathematics, erngineering and
computer science.

The main uso oflnhgral Transforms and Spccial Funstions is to ftrth€r growth by pmviding a means for
the publication of imporant research.

At the end ofthe coursc, tho student will be able:

l. To solve Linear Differential Equations using Powo-Saies Methods

2. To loam Spocial functions like l*gendre, Bessel, Che\nhev firnctions.

3. To how how root finding techniqucs can be used to solve practical engineering problems.

11. Unit wise detailed content
Unit-l Number of lecturcs = 8 Tith of the unit: Bets rtrd Gsmms function

Series solution of Des-Power series method, Definitions ofBeta and Gamma functions, Bessel equation
and its solution.

Unit - 2 Number oflectures = 7 Tltle ofthe unit: Bessel function

Bessel fimctions and their properties, Relations and ger,emting functions, Orthogonality of Bessel
fimctions.

Unit - 3 Number oflecturcs -10 Title ofthe unit: Recurrence rclrtlons and generrting
funcllons

Legendre and Hermite DEs and their solutions ,Legendre and Hermite flmctions and their properties,
Recurrence relations and generating firnctions, Orthogonality of Legendre and Hermite polynomials,
Rodrigues' formula for Legendre and Hermite polynomials, Lapalace integral representation oflegendre
polynomial.

Unit - 4 Number oflecturos = 10 Tith of thr unit: Lrplace trsmforms rtrd Applicrtion

Laplace transforms, Existence theorem for Laplace hansfonns, Linearity of the Laplace transforms,
Shifting theorems, Convolution theorem, Laplac€ fansforms ofderivatives and integrals, Differentiation
and integration of Laplace hansforms, Inverse Laplace transfonns, Solution of ODEs using Laplace
transform,

Unit - 5 Number of lectulrs = 7 Titlc ofthe unit: Fourier trrnsforms

\p/
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EYery
Sem 0

10. Coure Outconcs (COs):
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Fourier transforms-Linearity property, Shifting, Modulation, Convolution Theorenr, Fourier ransform of
derivatives, Relations between Fourier fansform and Laplace transform, Parseval's Identity for Fouder
transfonns, Solution of DEs using Fourier Transforms.

12, Book Recommended

l. Advanced Engineering Mathematics: R.K. Jain md S.R.K. Iyengar Narosa Publishing House

2. Advanced Enginerring Mathematics: Erwin Kreyszig- Wiley Publications

3. Higher Engineering Mathematics: B.S. Grewal-Khanna Publications
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1. Name of the Depgrtmentr Msthcm.tics
2, Course Nlme Linear

Alcebrg
L P

3. Course Code 09010602 2 0 0

4. Type of Course (uso tick
mark)

Core Q DSE O AEC 0 sEc
({l

oE0

6. Frcquency
(usc tlck
merln)

Even (/) odd 0 Eithcr
Sen 0

Every
Sem Q

7. Totrl Number ofLccturs, TEtorills, Practlcrl
Lectures = 30 Tutorhls = 0 Practical - 0

E. Cource Dcsoription:

This course coven the basic concepts of Linear Algebra. This course covers the concept of vector
spaces, Basis and Dimension ofvector spaces, Quotient spac€s etc. It also covers Linear Transformations
and algebra oflin€ar transformations. This course also covers the concepts oflnner product spaces.

9. Courre Obiectives:

The Objective of this course is to present the basic concepts of Vector Spaces and Linear
Transfomrations. The course also presents basic concepts of Inner product Spaces.

10. Course Outcomes (COs)l

l. Students in this course will demonshate ability to work within vector spaces.

2, Student$ in this course will demonshate ability to distiu vector spsce properties.

3, Studonts in this course will demonshate ability to manipulale linear hansformations.

4. Students in this course will demonstrate ability to work within Inner product spaces.

11. Unit wise det iled cotrtcnt
UnlGl Number of lectures =

5
Title ofth. unlt Vector Sprces

Deflrnition and examples of vector spaces, Subspaces. Sum and direct sum of subspaces, Linear span,

Linear d€pendence and independence and their basic properties.

Unit - 2 NuEbcr of lectur€8 = 7 Title ofthc unit Finite Dimensional v€ctor sprces

Basis of a vector space, Finite dimensional Vector spaces, Existence theorem for bases, Invariance of the
number of elements of a basis set, Quotient spaces, Dimensions of quotient spaces.

Unit - 3 Number of lectures = 6 Tltle ofthc unia: Llnear Trsnsformations

Linear hmsformations, Null space, Range space of a linear transformation, Rank & Nullity of linear
hansformation, Matrix of a linear transformation and Change of basis

Unlt - { Number oflectures = 6 Titlc ofthe unlt: Algebrr of Llnear Trrnsformatlons

Algebra of linear tsansformations, Singular and Non -Singular linear tansforrnatiorl Eigen values and
Eigen voctor of linear tansformations, Minimal polynomial of linear transfomation, Dual spaces, Bidual
spaces

Unit - 5 Number oflectures = 6 Title of the unit Inncr Product SDrce

Inner product spaces, Cauchy Schwarz inequality, Orthogonal vectors, orthogonal complements,
Orthogonal sets and basis, Bessel's inequality for furite dimensional vector spaces, Gram-Schmidt
Orthogonalization process

t

T

5. Pre-requisite
(ifony)
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12. Books Recommcnded

lu,/Stephen H. Friedberg, Amold J. Insel, Lawrence E. Spence, Lineu Algebra, 4th Ed., Prentice-Hall
of India h,t. Ltd., New Delhi,2004.

2. Devid C. Lay, Linear elg6bra and its Applications, 3rd Erl., Pearson Education Asia, lndian
Reprint, 2007

3. S. Lang, Irtroduction to Linear Algebrq 2nd Ed., Springer, 2005.

4. Gilbert Strang, Linear Algebra and its Applications, Thomson, 2007
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1. Nsme of the Deprrtmenti Mathematics
PL T2. Coultc Nrmc Vector

Calcdus
009010627 2 03. Course Code

DSE 0 AEC O sEC (r') oE04. Type ofCourse (usc lick
msrk)

Core Q

6. Frrquency
(usc tlck
nrrkg)

Even (r'1 odd 0 Either
Sem Q

Every
Sem Q

5. Pls,requlslte
(ifany)

7. Total Number of Lectures, Tutorials, Prsctlcsl
Practical = 0Tutorlrls - 0Lecturcs = 30

8. Coune Doscriptlon:

Course in multivariable Calculus. Topics include scalar and vector product, gradient divergence and curl;
line and surface integrals; and the theorems ofcreen, Stokes, and Gauss.

9, Course Obicctivesl

Students will be able to mderstand:

L Scalar and vestor quantities. Ilpes of vcctor, Directional vactor, Evsluata vector integration of
Surfaco & Volume, Theorems ofGauss, Gr€en and Stok6 and problem based on thcso thooroms.

2. To make studemts familiar with Curl, Divergence, Gradient and its properties. Laplacian operator,
spherical and curvilitrear coordinates etc,

10. Course Outcomes (COs):

ll. Unit wlse dctslled cotrtert
Unlt-l Number oflectures = 5 Title oftho utrit! Sceler gnd Vector Product

Title of the unit Gmdicit Diveryence and CurlUnit - 2 Number oflectures = 6

Gradient of scslar point fimction, Divergence and curl ofa vector point fimction, Characters of Div f and
curl f of a vector point function, Vector identities , Gradient, Divergence and curl of sums and product
and their related vector identities.

Unit - 3 Number of lectures = 6 Tltlc ofihs unit: Gradlent Divergence and Curl ir
orthosond culallltrr!r coordlnrtes

Unlt - 4 Number oflectur€s = 6 Title ofthe utriti Vcclor Integrrtion

Vects integration; line idegration, Swfrce integratio4 Volume integration

Unit - 5 Number of lectures = 6 Title ofthe unit: ADDllcations of theorems

Stat€meds and applications ofGrecn's theorenq Gauss divergence theorem and Stokes theorem

After completing the course, studenh are exp€ct€d to be able to Compute dot product, cross product,
length of vectors. Compute partial derivatives, derivatives of vector-wlued firnctions, gradient
functions. Evaluate integrals offrmctions or vector-r€lated quantiti€s over curves, surfaces, and domains
in twor and tlure-dimensional space.
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Scalar and vector product of tbree vectors and four vectors, Reciprocal vectorsr Vector differentiation,
Scalar valued point firnction snd vector valued point fiurction, D€rivative along curve, Drectional
derivatives.

Gradient, Divergence, Cud and Laplacian operator in terrns of orthogonal curvilinear coordinates,
Cylindrical coordinates and Sph€rical coordinates.
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12. Books Recommcnded

l. Munary R. spiegal: Theory end Problems of Advanced Calculus, Schaum Publishing Comp., New
York.

2. Shanti Narayana: A Text Book of Vector Calculus. S. Chand & Co., New Delhi

3. G.B. Thomas and R.L. Finney, Calculus,9th Ed., Pearson Education, Delhi,2005.

4. H. Anton, I. Bivens and S. Davis, Calculus, John Wiley md Sons (Asia) P,Lld,2002.

5. P.C. Matthew's, Vector Calculus, Springer Verlag London Limited, 1998.
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Unit - 2 Number of hcturcs - 6 Tith ofthe unit: Conversation Skills

Greetings and Introducing oneself, Framing questions and answers, Role play, Buying: asking details etc,
Word formation strategies, Vocabulary building: Aatonyms, Synonyms, Affxation, Suffixation, One
word substitution

Unit - 3 Number oflectures = 6 Tltle of the rrlt: Rerdlns Comprchensior

Simple narration and Stories, Newspaper and articles clippings, Sentence types, Note Making Paragraph
Writing, Comprehension, Report Writing: types, characteristics

Unit - 4 Number of lectures = 6 Title ofthe unit Pronuncirtion

Pronunciation, Syllabled St€ss, Irtonation and Modulation

Unit - 5 Number oflecturcs = 5 Title of the unit Writinq Comprehenslon

Letters: qpes, format, style, PrCcis Writing Paragraph: Order, Topic sentence, consistency, coherence,
Report and Proposal, Project Writing: FeaturEs, Shucture

12, Bool6 Recommetrded

L Fluency in English-U, Department ofEnglish, Delhi University, Oxford University Press

2. Murphy's English Grammar with CD, Murphy, Cambridge University Press

3. Englistr Vocabulry in Use (Advanced), Mchael McCanhy and Felicity, CUP

4. Leaming Spoken English by Lynn Lundquist-AslN: B0094XNOPW

5. Esscntial English Grammar: A Self-Study Reference snd Praclic€ Book for Elementary

1. Nrme of the Depsrtm€nt: Allied Hesltb Science

2. Course
Name

Environmeirtal
Sciences

L T P

3. Courcc
Code

09010211 2 0 0
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Core Q DSE 0 AEC(r') sDc 0 oE04, Type ofCourse (use tick
mrrk)

6. Frequcncy
(use dck
merkc)

Ev€n (r') odd 0 Either
Sem 0

Every
Sem 0

5. Pre.
requisite
(ifany)

7. Tots! Number of Loctures, Tutorialg Practical
Tutorlals = 0 Practicgt = 0Lecturts = 30

E, Course Descrlptlon:

Environmental Scienc.e subject focuses on the scientific principles, concepts, and methodologies
required to understand the functions of global environment. This course will give you the skills
necessary to address the environmental issues we are facing today, to analyze the relative risks
associated with these problems and explores possibilities for alleviating and preventing these problems.
In this course students can survey some major envircnmental problems of society at an introductory
level and ultimately considering the sustainability ofhuman activities on the planet.

9. Cource Obiectlves:

l. Create a\yareness among students about the environmental problems.

2. Motivate students by concern for welfare ofthe many human and non-human communities.

3. To nurture respect and love for the natural system.

4. Acqute basic knowledge and skills to identify and solve the environmental problems.

5. Strive to attain hamony with nature.

l. Students will develop a sensc ofresponsibility by becoming aware ofenvironmental issues.

2. Students will able to analyze the local and global environmental problems; looking at the science
behind them.

3. Students will able to learn differcnt scientific approaches to solve the local environmental problems.

4. Understand key concepts for sustainable development.

10. Course Outcomcs (COs):

11. Uuit wise detsiled content
Unit-l Number of lecturcs = 6 Title ofthe unit: Introduction to Gnvironmert snd trotural

resourc€s.

Tbe MultidisciplinrrT nrturc of environmental studles: Definition, scope and importance, Need for
public awareness.
Natural Resources: Renewable and non-renewable resourc€s: Natural resources and associated
problems. Forcst r€sourc€s: Use and over-exploitation, deforestation, case studies. Timber ex[ac'tion,
mining, dams and their effects on forests md ribal people. Water resources: Use and over-utilization of
surface and ground water, floods, drought, conflicts over water, dam's benefits and problems. Mineral
resources: Use and exploiiatioq environmental effects of extracting and using mineral resources, case
studies. Food rrsources: World food problems, changes caused by agriculture and overgrazin& effects
of modem agdcultue, fertilizer-pesticide problems, water logging, salinity, case studies. Energr
resouroes: Growing enerry needs, renewable and non-renewable energr sources, use of altemate enerry
sources. Case studies. Land rcsources: Land as a resource, land degradation, man induced landslides,
soil erosion and desertification.

Unit - 2 Number oflectures = 6

Ecoryst€Es! Conc€pt of an ecosystem, Structurc and fimction of an ecosystem. Producers, consumers
and docomposers, Enogl flow in the ecosystem, Ecological zuccessioq Food chafus, food webs and
ecological pyramids. Blodlvcslty atrd iS conr€rvrtlorl Hot-spots of biodiversity ThrerG to

Title ofthe unit: and Bio-d

ofhabitat man-wildlife conflicts. Corservrtlon of biod
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In-situ and Bx+itu comervation of biodiversity.

Unit - 3 Number oflectures = 6 Title ofthe uni* Environmentsl Pollution

Unit - 4 Number of lectures = 6 Tltle ofthe unit: Social issues sud Environment

Social Issues atrd the Envit otrment From: Unsustoinable to Sustainable development, Urban problems
related to en€rry, Water conservation, rain water harvesting, watershed management, Resettlement and
rehabilitation of people; its problems and concems. Case studies. Envlronmentsl cthics: Issues and
possible solutions, Consumerism and waste products, Environmental Legislation (Acts and Laws), Issues
involved in enforcement of environmental legislation
Human Populatiotr 8nd the Envirotrment: Population gowth, variation among nations with case

studies, Population explosion - Family Welfare Programmes and Family Planning Programmes, Human
Rights, Value Educatioq Women and Child Welfare.

12. Boola Recommended

L A.K. De, Environmental Chemistry, Wiley Eastem Ltd.
2. P.D. Shamq Ecolory and Environment, Rastogi Publications.

3, Y, K. Singh, Environmental Science, New Age Intemational hrt., Publisher Banglore.
4. Kaushik and Kaushik, Respective in Environmental Studies.

5. Bhuuchs Eracll The Biodiversity ofhdia, Mapin Pu Publishing Pyt. Ltd., Ahmedabad,
6. Agarwal K.C., 2001, Environmental Biolory, Nidi Publishing Ltd. Bikaner.

gY-Ke'

Dcfinition, oauses, cffects and conhol moasur.s of Air pollutio& ltrator pollutioq Soil pollution, Marine
pollutio4 Noiso pollution, Thenaal pollution, Nuclear hazards, Solld wrste Mr[.gemetrti Causes,
effocts and control moastllcs of urban and industrisl wasles, Firoworkr, their impaas and hazards.
Pollution case studi6. Dl$rtcr h.nsgement floods, carthquake, cyclone and landslides,
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